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[bookmark: _Toc234488953]ABSTRACT
Water infrastructure is fundamental to sustainable development, climate resilience, and economic transformation. Despite substantial investment through government expenditure, concessional finance, grants, public–private partnerships, and other financing mechanisms, many water infrastructure projects in Kenya continue to experience project stalling, implementation delays, and cost overruns. Existing research has largely emphasized financing, technical, and project management constraints, while giving comparatively limited attention to governance quality as an integrated institutional capability influencing infrastructure delivery. This study addresses that gap by examining the relationship between governance quality and climate-resilient water infrastructure outcomes in Kenya.
Guided by four research objectives, the study examined the relationship between governance quality and project stalling, time overruns, and cost overruns. Drawing on Institutional Theory, Principal–Agent Theory, Transaction Cost Economics, and lifecycle governance perspectives, the study developed a Governance Quality Index (GQI) comprising nine governance dimensions to measure governance quality at the project level.
A cross-sectional mixed-methods design was adopted using documentary analysis of nationally implemented water infrastructure projects undertaken between 2012 and 2025. Fifty-one projects were identified, of which thirty-two met the inclusion criteria. Quantitative analysis employed descriptive statistics and regression modelling, while qualitative documentary analysis provided contextual interpretation of governance processes and implementation experiences.
The findings demonstrate that higher governance quality is significantly associated with lower probabilities of project stalling and reduced implementation delays. The relationship with cost overruns was weaker, indicating that expenditure outcomes are also influenced by broader macroeconomic and market conditions. Documentary evidence further showed that stronger governance arrangements supported continuity of implementation during periods of climate disruption and political transition. In addition, substantial documentation deficiencies among county-implemented projects suggest that documentation accessibility is both a methodological consideration and an indicator of institutional governance capability.
The study makes four principal contributions. It extends infrastructure governance theory by conceptualizing governance as an integrated institutional capability operating across the project lifecycle; develops the Governance Quality Index as a structured governance assessment tool; provides empirical evidence linking governance quality to infrastructure delivery outcomes; and proposes an Integrated Governance Reform and Implementation Framework to strengthen accountability, resilience, and infrastructure performance.
The study concludes that capital mobilization alone is insufficient to achieve sustainable infrastructure development. Regardless of the financing source, infrastructure performance depends fundamentally on the quality of governance systems through which projects are planned, coordinated, implemented, monitored, and managed. Strengthening governance should therefore be recognized as a strategic complement to infrastructure financing in advancing climate-resilient and sustainable infrastructure development in Kenya and other developing-country contexts.
Keywords: Infrastructure governance; Governance Quality Index; climate resilience; water infrastructure; project stalling; implementation delays; Kenya; sustainable infrastructure.
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The landscape for water management infrastructure sits at an uncomfortable intersection of nations' ambitious development goals, fiscal pressure, and climate change. Across low- and middle-income countries, investments in dams, irrigation schemes, bulk water supply systems, wastewater treatment plants, and flood control infrastructure are expected to deliver multiple outcomes at once: economic growth, public health protection, food security, urban resilience, and climate adaptation. These expectations have expanded over time, particularly as climate change has intensified droughts, floods, and rainfall variability (Sadoff et al., 2015; Di Baldassarre et al., 2020; IPCC, 2022).
Over the past two decades, infrastructure development has been a central pillar of development strategy. Governments and development partners have promoted massive infrastructure investment to close service deficits and unlock long-term, sustainable growth. Yet experience repeatedly shows that the principal challenge is not mobilizing capital but translating financial investment into functioning assets that deliver services and protect the public. Across regions and sectors, infrastructure projects frequently face significant delays, escalating costs, and even stalling (Flyvbjerg, 2014; Flyvbjerg et al., 2021).

These outcomes have prompted a shift in how infrastructure performance is understood. Technical complexity, project size, financing models, and the country's political climate alone no longer provide a convincing explanation. Instead, attention has increasingly focused on governance gaps as the central explanatory factor, including how projects are selected, prepared, risk-managed, contracted, supervised, and corrected when problems arise. Weak and politicized decision-making at early stages, fragmented accountability, and ineffective contract management recur across underperforming projects (Ansar et al., 2018; OECD, 2020).

Water management infrastructure brings these governance questions into particularly sharp focus. Unlike other sectors, such as transport or energy, water systems are embedded in local ecological and social settings. This often requires land acquisition and the resettlement of both people and wildlife and therefore calls for long-term institutional coordination. Climate change has further complicated hydrological assumptions that underpin project design, making uncertainty a defining feature rather than an exception (Rodina, 2019; Lebel et al., 2021).
The growing influence of climate change has fundamentally altered the governance context for planning, financing, and implementing water infrastructure. Historically, infrastructure governance is focused on improving administrative efficiency, financial accountability, procurement integrity, and institutional coordination. While these objectives remain essential, increasing climatic uncertainty has broadened the governance challenge beyond administrative performance to include institutional adaptability and resilience. Infrastructure systems must now be capable not only of delivering projects efficiently but also of responding to changing environmental conditions throughout the project lifecycle.
Climate-related shocks, including prolonged droughts, flooding, shifting hydrological patterns, and extreme weather events, introduce uncertainties that cannot be resolved by engineering solutions alone. They require governance systems that can coordinate multiple institutions, integrate evolving scientific information into decision-making, reallocate resources when implementation conditions change, and maintain continuity despite environmental disruption. Consequently, governance quality increasingly determines whether infrastructure investments can continue to achieve their intended social, economic, and environmental objectives under conditions of uncertainty.
This broader understanding of governance marks an important shift in contemporary infrastructure research. Rather than viewing governance solely as a mechanism for ensuring procedural compliance, it is increasingly recognized as an institutional capability that enables adaptation, learning, and resilience. Projects with stronger governance arrangements may therefore be better positioned to absorb external shocks, respond to implementation challenges, and sustain delivery despite changing climatic, political, and administrative conditions. This study is situated within this evolving perspective by examining governance not only as a determinant of infrastructure delivery performance but also as an institutional capability that supports climate-resilient infrastructure development.

The case of Kenya is revealing. Since the early 2000s, and especially under Vision 2030, the country has mobilized substantial financial resources for water management infrastructure through public borrowing, donor finance, and other blended financing options such as Public–Private Partnership (PPP) and infrastructure bonds. According to the World Bank (2021) and the Republic of Kenya (2016), national strategies have consistently prioritized increasing storage capacity, bolstering irrigation, improving water supply in urban areas, and enhancing flood and drought management capacity.

What is striking, however, is the persistence of weak delivery outcomes despite this sustained effort to mobilize capital. Across counties and project types, water management infrastructure projects experience prolonged delays, major cost overruns, or complete stalling. Some remain partially constructed for years; others continue to absorb public resources without ever delivering water services (Harris et al., 2022; Republic of Kenya, 2024). This tension between development goals and performance outcomes lies at the heart of this study.
Different reports indicate the cost of stalled projects ranges from KES 2.3 trillion to KES 9 trillion. According to disclosures from the International Monetary Fund (IMF), nearly half of government-funded projects in Kenya are stalled, many in the water and irrigation sectors. Reviving these projects could cost over KES 1 trillion, equivalent to nearly 6 percent of Kenya’s 2024 GDP. This raises serious concerns about weak project appraisal, poor contract management, and ineffective public expenditure controls in the water sector.
The Office of the Auditor-General (OAG) has repeatedly warned that stalled projects reflect deep structural weaknesses in public investment management. Every shilling sunk into an incomplete dam, borehole, or pipeline is often borrowed money—often at commercial or semi-concessional rates—that fail to deliver social or economic returns.

In this study, governance is distinguished from project management. Governance encompasses the institutional rules, accountability arrangements, risk allocation mechanisms, and oversight structures that shape decisions throughout the infrastructure project lifecycle. By contrast, project management concerns the day-to-day execution of work once these governance arrangements are in place. The analysis, therefore, focuses on governance quality as the fundamental condition that shapes implementation trajectories, rather than on operational efficiency or contractor performance, which are included only to the extent that they indicate underlying governance decisions.
[bookmark: _Toc234344733][bookmark: _Toc234488962]Global, Regional, and Kenyan Context of Infrastructure Underperformance
Globally, infrastructure underperformance is no longer considered exceptional. Comparative studies show that cost overruns and schedule delays occur with remarkable regularity across sectors and political systems (Flyvbjerg, 2014). These patterns persist even in countries with strong technical capacity and financial resources, suggesting that the roots of failure lie elsewhere. Recent research has linked these delivery failures to broader economic risks. Ansar et al. (2018) demonstrate that poorly governed infrastructure investment can increase public debt and economic fragility rather than supporting growth. In such cases, infrastructure becomes a fiscal liability rather than a development asset.
In Sub-Saharan Africa, these global dynamics intersect with region-specific institutional challenges. Decentralization has been promoted to improve service delivery. However, responsibility for infrastructure and service delivery is redistributed, often without equivalent increases in capacity. While decentralization can enhance local responsiveness, it also introduces coordination problems between the county and national governments. Coordination gaps are more experienced on large projects that span multiple departments, boundaries, and sectors (Hooghe & Marks, 2003; Harris et al., 2022).

Water management infrastructure is particularly vulnerable to these tensions. Large dams, irrigation schemes, and bulk supply systems require coordination across water, land, environmental, financial, and local government institutions. Where governance systems are weak, unresolved land claims, delayed environmental approvals, and community opposition can stall projects long after construction begins (Ahlers et al., 2014; Boone et al., 2019).
Kenya reflects these patterns. Whereas devolution has reshaped institutional responsibilities in the water sector, it has sometimes introduced public participation but also created overlapping mandates. Climate variability has intensified project risk, with recurrent droughts and floods damaging and exerting pressure on already strained infrastructure (FEWS NET, 2022; UNICEF, 2024).
[bookmark: _Toc234344734][bookmark: _Toc234488963]Kenya as an Analytical Context for Infrastructure Governance

Kenya offers a particularly valuable analytical context for examining infrastructure governance because it combines several institutional characteristics that increasingly define infrastructure delivery across many low- and middle-income countries. The adoption of devolved government under the Constitution of Kenya (2010) redistributed substantial infrastructure planning and implementation responsibilities between national and county governments, creating a multi-level governance system marked by shared institutional responsibilities, varying administrative capacities, and complex coordination requirements. Concurrently, Kenya has pursued ambitious infrastructure investment programs financed through a mix of public expenditure, concessional finance, development assistance, public-private partnerships, and other innovative financing mechanisms.

The water sector further illustrates the interplay between institutional complexity and environmental uncertainty. Water infrastructure projects typically involve multiple implementing agencies, regulators, financiers, contractors, oversight institutions, and local communities, and they operate in climate-sensitive environments increasingly affected by recurrent droughts, flooding, and shifting hydrological conditions. These characteristics make Kenya an analytically significant setting for examining how governance quality shapes infrastructure delivery. Although the empirical analysis focuses on Kenya, the institutional dynamics examined in this study, including decentralized governance, climate vulnerability, multi-actor implementation, and diverse financing arrangements, are shared by many developing countries. Consequently, the findings are expected to contribute not only to understanding infrastructure governance in Kenya but also to broader debates on governance and infrastructure delivery across comparable low- and middle-income contexts.
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Over the past two decades, Kenya has experienced a steady intensification of hydro-climatic variability. Rainfall patterns have become more erratic, drought cycles have become more prolonged, and flood events have become more destructive. The Intergovernmental Panel on Climate Change (IPCC, 2022) notes with growing certainty that climate extremes previously treated as rare are becoming part of the new normal, particularly in Eastern Africa. Rodina (2019) similarly argues that water systems designed under the assumption of hydrological stability are now operating in conditions for which they were not designed.

Kenya’s recent experience starkly illustrates this shift. Between 2019 and 2022, the country endured one of the most severe drought episodes in its recorded history. The National Drought Management Authority (NDMA) and FEWS NET reports documented the loss of over 2.4 million livestock, widespread failure of water sources, and acute stress on boreholes, pans, and storage infrastructure across arid and semi-arid lands (NDMA, 2022; FEWS NET, 2022). Government estimates indicate that the drought resulted in economic losses exceeding KES 70 billion (approximately USD 650 million) and contributed to slower GDP growth and rising poverty (Republic of Kenya, 2023).

This drought phase was followed almost immediately by widespread flooding in 2023–2024. Heavy rainfall overwhelmed urban drainage systems, damaged water supply networks, and destroyed roads, schools, and sanitation facilities. Post-disaster assessments estimate damages of over KES 101 billion (USD 783 million), with more than 400,000 people affected nationwide (Republic of Kenya, 2024; UNICEF, 2024). These events exposed not only the physical vulnerability of infrastructure but also the institutional capacity of agencies responsible for planning, financing, and maintaining water systems.
In practice, audit and sector reports indicate that several large dam and irrigation projects in Kenya's arid and semi-arid regions have experienced prolonged construction interruptions following extreme rainfall events and extended drought cycles, revealing gaps in how climate risk is anticipated and governed at the project level.
[bookmark: _Toc234488966]Institutional fragmentation under devolution

Kenya’s water sector has undergone substantial institutional reform. The Water Act 2016 redefined roles established new regulatory bodies, and clarified responsibilities between national and county governments. These reforms aimed to improve accountability and service delivery (Republic of Kenya, 2016). In practice, however, governance has become more complex rather than simpler. Large water Management infrastructure projects typically involve multiple agencies, development partners, and contractors. Responsibilities for land acquisition, environmental compliance, financing, and supervision are often fragmented, creating opportunities for delay and dispute (Harris et al., 2022).
Audit reports consistently identify recurring problems: delayed payments to contractors, weak supervision, excessive project variation, and limited follow-up on audit findings (Republic of Kenya, 2024). These issues appear across financing models and regions, suggesting systemic rather than project-specific weaknesses. On the other hand, Climate risk compounds these challenges. While climate resilience features prominently in policy discourse, it is unevenly reflected in project-level governance. Climate risks may be acknowledged in feasibility studies, yet remain poorly integrated into risk allocation, contract design, or adaptive management (Keskitalo et al., 2016; Pahl-Wostl et al., 2020).
Comparable patterns are evident in several county-implemented water management infrastructure projects, where audit findings document multi-year implementation delays linked to unclear responsibility for land acquisition, fragmented procurement authority, and delayed counterpart funding, despite the projects having received formal approval and budgetary allocation.
[bookmark: _Toc234344736][bookmark: _Toc234488967]Capital Mobilization versus Governance Capability
Infrastructure investment has traditionally been framed as a financing challenge. Governments, development partners, multilateral development banks, and private investors have therefore concentrated considerable effort on expanding access to infrastructure finance through public expenditure, concessional lending, grants, public-private partnerships, infrastructure bonds, blended finance, and other innovative financing mechanisms. These initiatives have substantially increased the availability of financial resources for infrastructure development across many developing countries.
However, experience increasingly shows that financial resources alone do not guarantee successful infrastructure delivery. Projects backed by substantial capital investment still face implementation delays, contractual disputes, cost escalation, prolonged suspensions, and, in some cases, complete abandonment. These recurring outcomes suggest that the central challenge may extend beyond mobilizing financial capital to encompass the institutional capability needed to transform investment into completed, functioning infrastructure.
The present study proceeds from the proposition that governance capability is an essential complement to capital mobilization. Financial resources provide the means to undertake infrastructure investment, whereas governance determines how effectively those resources are planned, allocated, coordinated, implemented, monitored, and translated into public value. Rather than viewing financing and governance as competing explanations, the study conceptualizes them as complementary components of infrastructure delivery, with governance serving as the institutional mechanism through which financial investment translates into sustainable development outcomes.

[bookmark: _Toc234344737][bookmark: _Toc234488968]Governance Failure and Project Stalling

Public discourse for stalled water projects often focuses on immediate causes: contractor failure, funding gaps, or external shocks. These explanations are incomplete because they do not explain why similar problems recur across projects and persist over time.
A governance lens offers a more persuasive account. From an institutional perspective, repeated delays and stalling reflect weaknesses in the governance structure that shapes project decisions (North, 1990). Most projects often proceed to procurement before feasibility, land acquisition, or environmental risks are fully resolved, mainly due to political considerations. These issues do not disappear; they resurface during construction as disputes, injunctions, and claims, resulting in cost and time overruns, and some are completely stalled. 
Principal–agent dynamics exacerbate these risks. Governments often lack the capacity to monitor agents effectively once contracts are signed. Where supervision is weak and payments unreliable, opportunistic behavior becomes a rational response (Flyvbjerg, 2014; Romero & Van de Poel, 2022). Water management infrastructure magnifies these problems due to long time horizons, asset specificity, and hydrological uncertainty, which raise transaction costs when contracts are poorly designed (Yescombe, 2018). In Kenya, these dynamics frequently culminate in prolonged project suspension rather than resolution.
What is particularly telling is the persistence of stalled projects. Despite oversight bodies documenting shortcomings, swift corrective action is often delayed. This suggests limited institutional learning and inadequate mechanisms for responding to emerging risk, according to the theory of adaptive governance (Cleaver & Whaley, 2018).

[bookmark: _Toc234344738][bookmark: _Toc234488969]Conceptualizing Project Stalling as a Distinct Outcome

This study treats project stalling as a distinct outcome. Much of the infrastructure literature collapses stalled projects into broader categories of delay or cost overrun. Doing so obscures important institutional dynamics. A delayed project continues to move forward, while a stalled project does not. It exists in a state of institutional suspension: contracts remain active, loans are being serviced, funds may still be committed, but construction has effectively ceased. Political sensitivity, sunk costs, and audit risk often discourage formal termination.
Stalling is therefore not a momentary failure. It reflects accumulated governance breakdown across the project lifecycle, and recognizing this distinction is essential for understanding fiscal risk and accountability in infrastructure performance.

[bookmark: _Toc234344739][bookmark: _Toc234488970]Problem Statement
Kenya has mobilized substantial resources for water management infrastructure, yet outcomes remain weak. Projects continue to face prolonged delays, significant cost overruns, or complete stalling, even after financing is secured and construction begins. In some cases, public debt continues to be serviced for infrastructure that does not deliver water services. These outcomes undermine fiscal sustainability, climate resilience, service delivery, and public trust (Ansar et al., 2018; Bayliss et al., 2021).
Despite substantial public, donor, and private financing commitments, water management infrastructure projects in Kenya continue to underperform, with many experiencing prolonged delays, escalating costs, or complete stalling. While existing research has examined schedule and cost overruns, it largely treats stalled projects as an extension of delay rather than as a distinct governance outcome. This omission limits understanding of the fiscal, institutional, and social risks created when infrastructure investments remain incomplete yet continue to absorb public resources and political attention. 

Moreover, most studies rely on aggregate or macro-level governance indicators, offering limited insight into how governance arrangements at the project level shape delivery outcomes. As a result, the mechanisms through which governance quality influences the likelihood of project stalling remain underexamined. This study addresses this gap by conducting a project-level analysis of water management infrastructure projects in Kenya, using a Governance Quality Index aligned with international governance frameworks to examine how governance quality affects time overruns, cost overruns, and the probability of project stalling.
[bookmark: _Toc234344740][bookmark: _Toc234488971]Research Questions
The following research questions guide the study:
1. How does governance quality influence the likelihood of project stalling in water management infrastructure projects in Kenya?
2. How does governance quality affect time overruns of water management infrastructure projects in Kenya?
3. How does governance quality affect the cost overruns of water management infrastructure projects in Kenya?
4. How does climate risk interact with governance quality to shape project outcomes of water management infrastructure projects in Kenya?
These questions are designed to enable systematic empirical testing while remaining closely aligned with theory and policy concerns. Together, they provide a coherent framework for examining governance-performance relationships across multiple dimensions of infrastructure delivery.

[bookmark: _Toc234344741][bookmark: _Toc234488972]Research Objectives
The study aims to:
1. Examine the relationship between governance quality and project stalling in water management infrastructure projects in Kenya
2. Assess the effect of governance quality on time overruns in water management infrastructure projects in Kenya.
3. Analyze the relationship between governance quality and cost overruns in water management infrastructure projects in Kenya.
4. Explore how climate risk moderates’ governance–performance relationships in water management infrastructure projects in Kenya
[bookmark: _Toc234344742][bookmark: _Toc234488973]Significance of Study
This study makes three interrelated contributions—empirical, theoretical, and practical—to the literature on infrastructure governance and water sector development.
[bookmark: _Toc234344743][bookmark: _Toc234488974]Empirical Contribution
Empirically, the study provides project-level evidence on the relationship between governance quality and infrastructure performance in a climate-sensitive sector. While much of the existing literature relies on macro-level governance indicators or cross-country comparisons, this study focuses on within-country variation across individual projects. By constructing and applying a project-level Governance Quality Index, the study generates fine-grained evidence on how governance arrangements shape delivery outcomes in practice.
Importantly, the study treats project stalling as a distinct outcome, rather than subsuming stalled projects within broader categories of delay. This distinction allows for a more accurate assessment of fiscal risk, governance failure, and opportunity cost associated with non-delivering infrastructure.
[bookmark: _Toc234344744][bookmark: _Toc234488975]Theoretical Contribution
Theoretically, the study integrates institutional theory, principal–agent theory, transaction cost economics, and adaptive governance into a coherent analytical framework. While each of these perspectives has been applied independently in infrastructure research, they are rarely combined in a systematic, project-level analysis.
By linking early-stage governance failures to downstream outcomes such as delay, cost escalation, and stalling, the study advances understanding of how governance weaknesses propagate across the infrastructure lifecycle. The incorporation of climate risk as a moderating factor further extends adaptive governance theory by demonstrating how institutional capacity shapes infrastructure resilience under uncertainty

[bookmark: _Toc234344745][bookmark: _Toc234488976]Practical and Policy Contribution
From a policy perspective, the study offers actionable insights for improving the governance of water management infrastructure investments in Kenya and comparable contexts. By identifying specific governance dimensions associated with poor performance, the findings can inform reforms in project preparation, procurement oversight, contract management, and accountability mechanisms.
Crucially, the study challenges the assumption that alternative financing models, such as PPPs, can substitute for governance capacity. Instead, it demonstrates that governance quality remains the primary determinant of infrastructure outcomes, regardless of financing modality.

[bookmark: _Toc234344746][bookmark: _Toc234488977]Contribution to Sustainable Development

Beyond its empirical and theoretical contributions, the study contributes to broader international development debates concerning the governance of sustainable infrastructure. Water infrastructure plays a central role in achieving multiple Sustainable Development Goals (SDGs), including clean water and sanitation (SDG 6), industry, innovation and infrastructure (SDG 9), sustainable cities and communities (SDG 11), climate action (SDG 13), and strong institutions (SDG 16). The effectiveness of infrastructure investment therefore has implications extending beyond individual projects to encompass national development, climate adaptation, public health, environmental sustainability, and economic transformation.

By demonstrating that governance quality is systematically associated with infrastructure delivery outcomes, the study suggests that strengthening governance institutions should be viewed as an integral component of sustainable development policy rather than solely as an administrative reform objective. Investments in governance capability may therefore complement investments in physical infrastructure by improving implementation continuity, strengthening institutional resilience, enhancing accountability, and increasing the long-term development impact of public investment.

[bookmark: _Toc234344747][bookmark: _Toc234488978]Scope of the Study
The study focuses on large-scale water management infrastructure projects implemented in Kenya during the post-2010 constitutional period. This period is selected because it corresponds to significant institutional change associated with devolution and water-sector reform, allowing for the examination of governance dynamics within a relatively consistent legal and policy framework.
The types of infrastructure examined include, but are not limited to, dams and multipurpose reservoirs, Irrigation schemes, bulk water supply systems, wastewater treatment plants, stormwater and flood management infrastructure.

[bookmark: _Toc234344748][bookmark: _Toc234488979]Limitations of the Study
As with all empirical research, this study is subject to limitations arising from deliberate methodological choices rather than from weaknesses in the research design. These limitations are acknowledged to frame the interpretation of the findings transparently while maintaining analytical confidence.

First, the study relies primarily on secondary documentary sources, including audit reports, procurement records, feasibility studies, and official project documentation. These sources provide systematic, verifiable evidence of formal governance processes but may not fully capture informal negotiations or undocumented political dynamics that influence infrastructure delivery. To mitigate this limitation, the study triangulates multiple independent sources and prioritizes audited documentation, reducing reliance on any single institutional narrative.

Second, the study uses a cross-sectional design, assessing governance quality and project performance at a specific point in time rather than tracking projects longitudinally. While this approach does not aim to establish strict causal sequences, it is appropriate for identifying robust, systematic associations between governance quality and delivery outcomes across a portfolio of projects, including stalled projects for which consistent time-series data are often unavailable.

Third, the Governance Quality Index simplifies a complex, multidimensional concept to measurable indicators aligned with international governance frameworks. While this abstraction cannot capture every nuance of governance practice, it enables consistent comparison across projects. To reduce omitted-variable bias, the empirical analysis incorporates relevant control variables grounded in the infrastructure economics and governance literature.

Fourth, the study focuses on water infrastructure projects within Kenya’s post-2010 constitutional context. This sectoral and geographic focus limits direct generalizability but enables deeper analysis within a shared institutional framework. The findings are therefore analytically generalizable to comparable contexts characterized by decentralization, climate exposure, and complex infrastructure governance.

Finally, climate risk is incorporated as a contextual and moderating variable rather than through detailed physical impact modeling. The study does not seek to predict future climate conditions or translate hydrological impacts into engineering parameters but instead examines how governance arrangements shape the capacity of projects to anticipate, manage, and adapt to climate-related risks.

Collectively, these limitations reflect intentional trade-offs aligned with the study’s objective of explaining infrastructure performance through governance quality. They do not undermine the study’s feasibility or validity but rather define its analytical scope and contribution. 

[bookmark: _Toc234344749][bookmark: _Toc234488980]Delimitations of the Study

To maintain the study's focus on analytical and functional methods, certain aspects of the research have been deliberately constrained.
First, it does not examine infrastructure sectors beyond water, such as transportation or energy. While governance challenges may be similar across sectors, water management infrastructure has distinct socio-ecological and institutional characteristics that warrant focused analysis.
Second, the study focuses on the timely, on-budget completion of infrastructure projects rather than on long-term operational performance after commissioning. The emphasis is on understanding why projects fail to reach completion or experience significant time and budget overruns, rather than on post-commissioning service quality.
Third, the study relies primarily on documentary and administrative data. While stakeholder interviews could provide additional insights, they are not the primary data source because of inconsistent project practices. Given the politically sensitive nature of stalled infrastructure projects and the risk of retrospective rationalization, the study prioritized documentary evidence. This approach aligns with the study’s focus on institutional performance rather than on individual perceptions.

[bookmark: _Toc234344750][bookmark: _Toc234488981]Assumptions
The study is based on the following key assumptions.
First, it assumes that project documentation—such as feasibility studies, contracts, audit reports, and supervision records—reasonably reflects governance practices and decisions. Although documentation may be incomplete or imperfect, triangulation across multiple sources mitigates this limitation.
Second, it assumes that observed project performance outcomes are meaningfully influenced by governance quality, even though other factors may also play a role. The study does not claim strict causality but seeks to identify robust associations consistent with theory.
Third, it assumes that governance practices are sufficiently stable throughout the project lifecycle to enable meaningful measurement at the project level.

[bookmark: _Toc234344751][bookmark: _Toc234488982]Definition of Key Terms and Operational Clarification

Given the interdisciplinary nature of this study, several core concepts require clarification to ensure conceptual precision and analytical consistency. Where relevant, definitions are accompanied by brief explanations of how each concept is operationalised in the empirical analysis. 

Water Management Infrastructure
Water management infrastructure comprises physical and organizational systems that regulate the availability, distribution, and control of water resources across varying climatic conditions. In this study, the term encompasses infrastructure for water abstraction (e.g., boreholes, intakes), storage (e.g., dams, reservoirs, water pans), conveyance (e.g., pipelines, canals), treatment, urban drainage, flood control, and watershed management. Operationally, the study focuses on discrete infrastructure projects within these categories that were implemented as part of national or county-level development programs in Kenya.
Climate-Resilient Infrastructure
Climate-resilient infrastructure is defined as infrastructure that is planned, delivered, and managed in ways that enable it to withstand, adapt to, and recover from climate-related shocks such as droughts and floods (Rodina, 2019; IPCC, 2022). In this study, climate resilience is not treated as a design attribute alone but as a performance characteristic observed over time. It is operationalized through indicators of service continuity, post-shock functionality, and recovery capacity following documented drought or flood events during or after project implementation.
Social–Public–Private Partnership (S-PPP)
A Social–Public–Private Partnership is a governance arrangement in which public authorities, private-sector actors, and social stakeholders—such as community organizations, civil society groups, or development partners—jointly participate in infrastructure delivery. Unlike conventional PPP models that primarily emphasize contractual relationships between public and private actors, S-PPPs explicitly incorporate social actors in decision-making, oversight, or implementation roles (Cleaver & Whaley, 2018). In this study, S-PPPs are identified based on documented involvement of social actors beyond consultation, including roles in governance, monitoring, or service interface.

Governance of Social–Public–Private Partnerships

Governance of Social–Public–Private Partnerships refers to the formal and informal institutional arrangements that shape how S-PPP projects are planned, financed, implemented, monitored, and adapted over time. This includes decision-making authority, accountability mechanisms, coordination structures, procurement and contract management practices, financial oversight, and adaptive capacity under uncertainty (Pahl-Wostl et al., 2020). Governance is treated as the primary explanatory variable in the study and is operationalized through a composite governance index described in Chapter Three.

Governance Quality
Governance quality denotes the effectiveness of governance structures in enabling timely, transparent, coordinated, and accountable infrastructure delivery. In this study, Governance quality is operationalized through a Governance Quality Index (GQI) aligned with OECD PPP governance principles and the World Bank PPP lifecycle framework.
The index comprises five dimensions:
•	Project preparation and appraisal
Assesses the quality of feasibility studies, cost–benefit analysis, environmental and social assessment, and readiness at procurement entry.
•	Risk allocation and fiscal discipline
Evaluates ability to identify, analyze, and allocate risk while maintaining fiscal sustainability.
•	Procurement and contracting
Measures transparency, competitiveness, and clarity of contractual arrangements.
•	Contract management and implementation
Captures supervision capacity, payments, variation management, and dispute resolution.
•	Accountability and oversight
Assesses audit mechanisms, reporting, enforcement of corrective action, and transparency.
Each dimension is scored using a standardized rubric and aggregated into a composite index. Each dimension is scored using documentary evidence and key informant assessments, allowing comparison across projects and over time. Higher values indicate stronger governance quality. 

Infrastructure Performance
Infrastructure performance refers to the extent to which water management infrastructure projects achieve intended delivery and functional outcomes. Performance is operationalized using three primary indicators:
(1) project completion time, measured as the schedule variance between planned and actual completion.
(2) budget performance, measured as cost overrun relative to approved budgets; and
(3) Project Stalling: Prolonged cessation of construction without delivery of functional services. 

Project Completion Time
Project completion time is the period between the official project start date and the practical completion date. In this study, it is operationalized as schedule variance, calculated as the percentage difference between planned and actual project duration. Schedule variance is used as a proxy for delivery efficiency and governance effectiveness during implementation.
Budget Overrun
Budget overrun refers to the extent to which a project’s final cost exceeds its originally approved budget. It is operationalized as a percentage difference between approved and final project costs. Budget overruns are used as indicators of governance effectiveness in procurement, contract management, financial oversight, and risk allocation.
Stalled project
A condition in which construction activities cease or remain inactive for an extended period beyond planned completion without delivery of functional services. For this study, a project is classified as stalled if construction activities have ceased or remained inactive for more than 24 months beyond the planned completion date, without delivery of functional services. Stalling reflects institutional breakdown rather than routine delay.
The 24-month threshold distinguishes temporary implementation delays from structural project stalling. Although development lenders do not prescribe a universal numeric definition, prolonged inactivity that extends beyond two fiscal cycles is commonly treated in public audit practice and development project supervision frameworks as a material implementation failure rather than a routine delay. In the Kenyan context, multi-year inactivity across consecutive fiscal years is frequently flagged in audit reports as indicative of serious governance and implementation breakdown. The threshold adopted in this study, therefore, aligns with established fiscal reporting cycles and norms for infrastructure supervision.
Inter-Institutional Coordination
Inter-institutional coordination refers to the effectiveness of collaboration and alignment among institutions involved in infrastructure delivery, particularly between national government entities, county governments, utilities, and development partners. 
Blended Finance

Blended finance refers to the strategic use of public or concessional funds to mobilize additional private capital for development (OECD, 2020). In this study, blended finance is treated as a contextual variable rather than the primary focus, allowing examination of how governance mediates the relationship between financing structure and performance outcomes.

[bookmark: _Toc234344752][bookmark: _Toc234488983]Conceptual Framework
This study conceptualizes water management infrastructure performance as an outcome of governance quality across the project lifecycle. Governance quality influences how risks are identified, allocated, and managed, shaping whether projects progress, experience delays, or stall. Climate risk is treated as a moderating factor that interacts with governance quality rather than as an independent determinant.
Figure 1.1 presents the conceptual framework guiding the study.

[image: ]
[bookmark: _Toc234481923]Figure 1.1Conceptual framework of the study

Figure 1.1 depicts the causal pathway through which governance quality influences the outcomes of water management infrastructure projects. Governance quality shapes how risks are identified, allocated, and managed throughout the project lifecycle, affecting implementation dynamics such as procurement discipline, contract management, and the ability to respond to emerging challenges.
 These dynamics determine whether projects are completed on time and within budget, experience delays and cost overruns, or stall. Climate risk is incorporated as a conditional factor that amplifies existing governance strengths or weaknesses rather than acting as an independent cause of project failure. Consistent with this framework, the empirical analysis models governance quality as the primary independent variable and examines its interaction with climate risk to explain time and cost overruns and the probability of project stalling. 

The conceptual framework informs the econometric analysis by specifying the Governance Quality Index (GQI) as the primary independent variable, and project stalling, time overruns, and cost overruns as the dependent performance outcomes, with project characteristics and climate risk as control and moderating variables, estimated using logistic and ordinary least squares regression models.

[bookmark: _Toc234344753][bookmark: _Toc234488984]Operationalization of Key Concepts
To enable systematic analysis, the study operationalizes key theoretical constructs into measurable indicators.
i. Governance is operationalized through a composite governance index comprising five dimensions: project preparation and appraisal; risk allocation and fiscal discipline; procurement and contracting quality; implementation and contract management; and accountability and oversight, as well as adaptive decision-making capacity. Each dimension is measured using a combination of documentary indicators (e.g., audit reports, procurement timelines, contract variations). Scores are standardized to allow comparison across projects.
Infrastructure performance is operationalized through three core outcome variables:
ii. Project completion time is measured as the schedule variance between the planned and actual completion dates. 
iii. Budget performance is measured as cost overrun relative to approved budgets. 
iv. Project stalling is operationalized as a prolonged cessation of construction activity exceeding 24 months beyond the planned completion date, without delivery of functional services, as evidenced by official project documentation.

[bookmark: _Toc234344754][bookmark: _Toc234488985]Structure of the Dissertation

The dissertation is structured into five chapters. Chapter One introduces the research problem, context, objectives, and conceptual framing. Chapter Two reviews the relevant theoretical and empirical literature on infrastructure governance, project performance, and climate resilience, and identifies gaps addressed by the study. Chapter Three outlines the research methodology, including project selection, data sources, variable operationalization, and analytical techniques. Chapter Four presents empirical findings and quantitative results. Chapter Five discusses the findings in relation to theory and practice, drawing conclusions and outlining implications for policy, financing, and future research.
[bookmark: _Toc234344755][bookmark: _Toc234488986]Researcher Positionality
The researcher brings extensive professional experience in project finance and international development operations. This background informs the study’s sensitivity to the practical realities of infrastructure financing, procurement, and implementation, particularly under conditions of institutional complexity and climate uncertainty.
The study, therefore, adopts a reflexive approach to ensure that professional experience enhances rather than biases analysis. Methodological choices prioritize transparency, triangulation, and systematic evidence over anecdotal interpretation. The researcher’s positionality is treated as an asset for contextual understanding, while empirical findings are grounded in independently verifiable data and established analytical frameworks.

[bookmark: _Toc234344756][bookmark: _Toc234488987]Chapter Summary
This chapter has established the global, regional, and national context for examining water infrastructure performance in Kenya, articulated the research problem, and outlined the objectives, questions, and the study's significance. It has been argued that persistent underperformance and project stalling in the water sector are best understood as governance failures rather than financing or technical shortcomings.
The next chapter critically reviews the literature on infrastructure governance, project performance, and climate risk, identifying the gaps that this study seeks to address.









[bookmark: _Toc234344757][bookmark: _Toc234488988][bookmark: _Toc223623367]LITERATURE REVIEW 
GOVERNANCE AND PERFORMANCE OF WATER MANAGEMENT PROJECTS

[bookmark: _Toc223623368][bookmark: _Toc234344758][bookmark: _Toc234488989]Introduction

This chapter takes a closer look at how governance quality shapes the performance of water management infrastructure projects, drawing together debates that are often treated separately. Building directly on the problem articulated in Chapter One, the review moves beyond general descriptions of infrastructure underperformance to examine how theory and empirical research explain persistent delays, cost escalation, and, most importantly, project stalling.

The scholarship on infrastructure governance spans economics, political science, development studies, public administration, project management, and water governance. Rather than cataloging contributions across these fields, the chapter synthesizes theoretical perspectives, evaluates empirical findings, and identifies points of convergence and tension. The objective is not to demonstrate breadth of reading but to clarify how existing knowledge informs and constrains the analytical choices made in this study.

Two observations guide the structure of the review. First, although infrastructure underperformance is widely documented, explanations remain fragmented across theoretical traditions. Institutional weaknesses, delegation failures, contractual rigidities, and adaptive constraints are often analyzed separately, even though they interact in practice. 
A second tension structures this review. Water management infrastructure occupies an ambiguous position in the broader infrastructure literature. It is frequently examined through the prism of service delivery, sustainability, or climate adaptation, yet far less often as a site of large-scale capital project failure. As a result, stalled dams, irrigation schemes, and bulk supply systems are treated as administrative anomalies rather than as analytically revealing outcomes.

This chapter proceeds analytically rather than descriptively. It asks four guiding questions:

1. What does theory suggest about the relationship between governance and infrastructure outcomes?
2. What patterns emerge from empirical evidence on infrastructure failure?
3. Where does literature fail to explain project stalling specifically?
4. How can these gaps be reframed to inform a testable research design?

This chapter uses “water infrastructure” to refer to large-scale capital projects in storage, irrigation, bulk supply, and treatment systems, distinguishing them from routine water service delivery activities.
The review is deliberately critical rather than descriptive. It assesses what the literature convincingly explains, identifies where explanatory gaps persist, and explains why those gaps matter for understanding time overruns, cost overruns, and ultimately stalled water management infrastructure projects in Kenya. 
Peer-reviewed journal research forms the core analytical foundation of the chapter. Selected policy and institutional documents are used sparingly to contextualize governance frameworks and prevailing infrastructure practice. The chapter concludes by synthesizing the literature, identifying clearly defined gaps, and providing a conceptual foundation for the empirical analysis that follows.
The chapter is organized into five sections. Section 2.2 lays theoretical groundwork connecting governance to infrastructure outcomes. Sections 2.3 to 2.7 review empirical evidence from global, developing-country, and PPP contexts. Section 2.8 incorporates climate risk through a governance perspective, followed by Section 2.9, which places the discussion within Kenya’s institutional framework. The chapter then identifies key gaps in literature (Section 2.10). It explains how this study addresses them (Section 2.11), ending with a summary that transitions into the methodological framework of Chapter Three.
What becomes clear at the outset is that infrastructure failure is rarely the result of technical incompetence and financial mobilization alone. It reflects patterns embedded in institutional decision-making, incentive structures, and oversight mechanisms. The literature must therefore be read not merely for what it reports, but also for what it implicitly assumes about how governance quality shapes project trajectories.

[bookmark: _Toc223623369][bookmark: _Toc234344759][bookmark: _Toc234488990]Theoretical Foundations of Infrastructure Governance

Understanding stalled water management infrastructure requires theoretical grounding that links governance quality to project-level outcomes. Four complementary perspectives structure this analysis: institutional theory, principal–agent theory, transaction cost economics, and adaptive governance. Each perspective illuminates a distinct dimension of governance failure, and together they provide the conceptual architecture for examining how weaknesses accumulate across the project lifecycle.

[bookmark: _Toc223623370][bookmark: _Toc234344760][bookmark: _Toc234488991]Institutional Theory and Infrastructure Outcomes

Institutional theory offers a foundational lens for understanding why infrastructure projects underperform even when technical expertise and financing are available. North (1990) conceptualizes governance as the formal rules, informal norms, and enforcement mechanisms that shape incentives and structure behavior. Applied to infrastructure, this perspective shifts attention from engineering capability to the institutional environment within which projects are conceived, approved, and implemented.

From this vantage point, recurrent cost overruns and delays are not anomalies; they are symptoms of institutional arrangements that fail to discipline decision-making. Where institutions are weak, projects often proceed with unresolved risks, political incentives override long-term discipline, and oversight bodies struggle to intervene effectively. Empirical research supports this interpretation. Studies by Flyvbjerg (2014) and Ansar et al. (2018) show that weak governance environments are associated with systematic cost escalation and schedule slippage, even when technical capacity is not inherently deficient.

In developing countries’ contexts, institutional fragility often manifests as fragmented authority, limited regulatory capacity, and blurred lines of accountability. Projects may be approved under political pressure, with feasibility studies treated as formalities rather than decision tools. Once implementation begins, correcting early omissions becomes politically and administratively costly. Institutional weaknesses manageable at the appraisal stage reappear during construction as disputes, injunctions, or funding crises.

Institutional theory is particularly relevant to water infrastructure. Decisions about dams, irrigation schemes, and urban supply systems reshape access to land and water, often triggering conflict and political contestation. Where institutions are weak, these pressures distort project selection, compromise preparation, and undermine delivery discipline.

Institutional theory helps explain why poor outcomes endure over time, although it provides less concrete guidance on how governance translates into specific project-level performance patterns. This limitation motivates engagement with theories that examine delegation, contracting, and organizational incentives more directly.
One limitation of the existing infrastructure governance literature is its tendency to conceptualize governance primarily in terms of discrete administrative functions rather than broader institutional capability. Governance is commonly discussed through individual activities such as procurement oversight, financial management, stakeholder engagement, regulatory compliance, audit systems, and accountability mechanisms (OECD, 2020; World Bank, 2017). Although these functions are important, examining them independently provides only a partial understanding of how governance influences infrastructure delivery.

Institutional theory suggests that organizational performance depends not only on the existence of formal governance structures but also on institutions' capacity to coordinate resources, adapt to changing circumstances, enforce rules consistently, and sustain implementation over time (Scott, 2014). Similarly, state capability literature argues that development outcomes are determined less by the formal design of institutions than by their practical ability to perform essential governance functions effectively (Andrews, Pritchett, & Woolcock, 2017). This distinction between governance functions and governance capability has received comparatively limited attention within infrastructure governance research.

Viewing governance as institutional capability shifts analytical attention from individual governance mechanisms towards the collective ability of institutions to deliver infrastructure successfully. Procurement systems, contract supervision, documentation management, financial controls, institutional coordination, risk management, and accountability mechanisms should therefore not be regarded as independent administrative activities but as mutually reinforcing components of broader governance capability. Weaknesses in one governance function may reduce the effectiveness of others, thereby affecting overall institutional performance.

This perspective is particularly relevant for complex infrastructure projects involving multiple implementing agencies, contractors, regulators, financiers, and oversight institutions. Such projects require continuous coordination across organizational boundaries, effective management of uncertainty, timely decision-making, and the capacity to respond to emerging implementation challenges. Governance capability therefore reflects the ability of institutions to integrate diverse governance functions into a coherent system capable of supporting successful infrastructure delivery.

The present study adopts this broader perspective by conceptualizing governance quality as an institutional capability rather than merely a collection of administrative functions. The Governance Quality Index developed in this research operationalizes this capability through multiple interrelated governance dimensions measured at the project level. This approach responds to an important gap within the existing literature by providing a systematic framework for assessing governance capability empirically rather than relying solely on qualitative institutional descriptions or macro-level governance indicators.



[bookmark: _Toc223623371][bookmark: _Toc234344761][bookmark: _Toc234488992]Principal–Agent Theory and Delegation in Infrastructure Projects

Principal–agent theory examines delegation under conditions of asymmetric knowledge and conflicting motivations. In infrastructure projects, governments act as principals, delegating design, construction, and sometimes operations to contractors, consultants, or private partners. Agents typically possess superior technical information and greater operational control, creating scope for opportunism.

The infrastructure literature demonstrates how weak monitoring, poorly specified contracts, and political interference exacerbate principal–agent problems. Contractors may strategically underbid to anticipate renegotiation. Public officials may lack either authority or the incentives to enforce performance standards. Flyvbjerg (2014) characterizes these dynamics as systematic, linking them to optimism bias and strategic misrepresentation during project appraisal.

Empirical evidence consistently links weak oversight and enforcement to cost escalation and delay. When payment mechanisms are unreliable, contractors may slow progress or submit claims as rational defensive strategies. When political actors intervene to shield projects from scrutiny, contractual penalties lose credibility.

In water management infrastructure, these dynamics are amplified by long project durations, technical complexity, and high political visibility. Supervising agencies often operate under capacity constraints, and the imperative to demonstrate progress may override caution. Projects can continue despite accumulating governance weaknesses, increasing the likelihood that delays deepen into stalling.

Principal–agent theory, however, tends to conceptualize governance as a bilateral relationship. In practice, water projects involve multiple principal ministries, regulators, counties, and utility companies, as well as overlapping mandates. Accountability is rarely singular or linear. This complexity requires a complementary framework that accounts for contractual design and uncertainty.

[bookmark: _Toc223623372][bookmark: _Toc234344762][bookmark: _Toc234488993]Transaction Cost Economics and Long-Term Infrastructure Contracts

Transaction cost economics (TCE) examines how contracts are structured to manage uncertainty, asset specificity, and opportunism. Infrastructure investments are characterized by high asset specificity. Once constructed, dams and treatment plants cannot be easily repurposed over long time horizons and are exposed to regulatory and environmental volatility.

TCE suggests that when contracts inadequately allocate risks or fail to anticipate contingencies, transaction costs escalate. Renegotiation becomes frequent, disputes proliferate, and implementation slows. Evidence from public–private partnerships indicates that renegotiation is common when governments overestimate institutional capacity or underestimate political and climate-related risks (Romero & Van de Poel, 2022; Yescombe, 2018).

Water management infrastructure is particularly vulnerable to these dynamics. Hydrological variability, evolving climate conditions, and community resistance create uncertainty that cannot be fully specified ex ante. When contracts assign risks such as land acquisition or environmental approvals to parties unable to manage them, disputes are likely to arise.

In Kenya, audit reports repeatedly document transaction-cost–related problems in water management projects, including excessive variation orders, delayed payments, and unresolved contractor claims. These issues extend beyond budgetary inefficiency; they disrupt implementation sequencing and may ultimately halt construction.

While TCE offers insight into contractual fragility, it prioritizes efficiency logic and underplays political bargaining. In essential service sectors such as water, risk allocation often reflects power dynamics and fiscal constraints rather than optimal economic design.

[bookmark: _Toc223623373][bookmark: _Toc234344763][bookmark: _Toc234488994]Adaptive Governance and Infrastructure under Uncertainty

Adaptive governance theory shifts attention to how institutions respond to uncertainty and change. In water management, uncertainty stems from climate variability, socioeconomic transformation, and evolving regulatory conditions. Infrastructure planning that assumes static conditions risks misalignment with dynamic realities.

Pahl-Wostl et al. (2020) distinguish between single-loop learning, adjusting within existing frameworks, and double-loop learning, which revisits underlying assumptions and institutional arrangements. Adaptive capacity depends not only on technical flexibility but also on institutional willingness to learn and adjust.

Empirical research suggests that adaptive governance enhances infrastructure resilience by enabling early risk identification and iterative redesign. However, adaptation is not purely technocratic. Cleaver and Whaley (2018) caution that power relations and informal norms shape learning processes. In many bureaucratic settings, acknowledging design flaws carries reputational and political costs. Institutions may therefore resist adjustment until crises emerge.

In Kenya’s water infrastructure sector, uncertainty is pervasive. Climate variability is intensifying, and institutional mandates are divided across levels of government. Although policy discourse increasingly references resilience, implementation practices often favor maintaining momentum over revisiting flawed premises. Adaptation is deferred, and small governance failures accumulate. When compounded by external stressors, these failures may tip projects into prolonged inactivity.

While broader political-economy frameworks offer additional insight into infrastructure decision-making, the theories employed here are selected because they map directly onto project-level governance mechanisms and can be operationalized for empirical testing in this study.

Although presented separately, these theoretical perspectives are fundamentally complementary rather than competitive. Institutional theory describes the macro-incentive environment that influences infrastructure decisions. Principal–agent theory explains delegation failures and monitoring asymmetries during implementation. Transaction cost economics highlights the impact of contractual rigidity and renegotiation under uncertainty. Adaptive governance explores how institutions respond to environmental stress and evolving risks. 
Together, they create a layered explanation: institutional incentives influence delegation structures; delegation structures influence contractual design; contractual design affects implementation dynamics; and adaptive capacity determines whether shocks are absorbed or amplified. Project stalling emerges when weaknesses across these layers accumulate rather than being corrected.

[bookmark: _Toc234437356]Table 2‑1Summary of Theoretical Perspectives on Infrastructure Governance
	Theoretical Perspective
	Core Focus
	Relevance to Governance Quality (GQI)
	Link to Project Stall

	Institutional Theory 
	Role of formal rules, informal norms, and enforcement structures in shaping incentives.
	Explains how weak institutional frameworks undermine preparation, oversight, and accountability.
	Weak institutional enforcement allows early-stage risks to persist, increasing the probability of stalling.

	Principal–Agent Theory
	Delegation under information asymmetry and divergent incentives.
	Highlights monitoring, incentive alignment, and enforcement failures at the project level.
	Strategic misrepresentation and weak supervision escalate delays into prolonged inactivity.

	Transaction Cost Economics
	Contractual design under uncertainty and asset specificity.
	Emphasizes risk allocation, renegotiation, and contractual rigidity in infrastructure delivery.
	Misallocated risks and frequent renegotiations increase the likelihood of suspension or stalled implementation.

	Adaptive Governance
	Institutional learning and flexibility under environmental uncertainty.
	Focuses on institutional capacity to respond to climate and contextual shocks.
	Limited adaptive capacity amplifies shocks, transforming delay into project stalling.



Table 2.1 synthesizes the principal theoretical lenses used to explain infrastructure performance outcomes. It demonstrates that institutional theory, principal–agent theory, transaction cost economics, and adaptive governance converge on governance quality as the underlying driver of delivery trajectories. While each theory emphasizes different mechanisms, rules, incentives, contracts, or learning, they collectively indicate that project failure is rarely accidental. This synthesis provides the conceptual grounding for the empirical operationalization of governance quality in Chapter Three.

[image: ]
[bookmark: _Toc234481924]Figure 2.1Governance Quality → Mechanisms → Project Outcomes

Figure 2.1 conceptualizes infrastructure underperformance as the cumulative outcome of governance-related weaknesses rather than isolated implementation shocks. Weak institutional arrangements compromise project preparation, leading to inadequate feasibility analysis, unresolved land and environmental risks, and overly optimistic scheduling. These early vulnerabilities propagate into procurement and implementation, where limited oversight, payment delays, and contractual disputes become more likely. Delays and cost overruns may follow, but in more severe cases, the accumulation of unresolved risks culminates in project stalling. The figure underscores the central argument of this study: poor performance in water infrastructure is institutional in origin rather than accidental.

Collectively, these theoretical lenses converge on a common insight: infrastructure outcomes are structured long before implementation failures. Governance structures dictate how risk is identified, distributed, and managed across time. The challenge, then, is not choosing between theories, but operationalizing their insights in a way that allows empirical testing at the project level.



[bookmark: _Toc223623374][bookmark: _Toc234344764][bookmark: _Toc234488995]Global Evidence on Infrastructure Performance and Systematic Failure

This section matters for the present study because it establishes that infrastructure underperformance is not episodic or region-specific, but structurally patterned, thereby raising the question of why some projects deteriorate further into full stalling.
A substantial and increasingly methodologically sophisticated body of empirical research documents the persistent underperformance of major infrastructure projects across regions and sectors. What is striking is not merely the occurrence of delays or cost escalation but the regularity with which these outcomes arise despite decades of reform in procurement systems, project management methodologies, and financing frameworks. Infrastructure failure is not episodic; it is patterned.

Flyvbjerg’s work remains foundational in this regard. Drawing on large datasets spanning transport, energy, and water infrastructure, Flyvbjerg (2014) shows that cost overruns and schedule delays are not random deviations from forecasts but systematic features of infrastructure delivery. Average cost overruns remain high across sectors and political systems, even in advanced technical environments. The implication is that technical sophistication alone does not resolve delivery failures. Institutional incentives and governance arrangements matter at least as much as engineering precision.

More recent work extends this analysis beyond project-level inefficiency to macroeconomic consequences. Ansar et al. (2018), examining large-scale infrastructure investment in China, argue that poorly governed infrastructure booms can generate economic fragility rather than sustained growth. Their findings show that when infrastructure expansion proceeds without disciplined appraisal and risk governance, debt accumulates without commensurate productivity gains. Although China’s institutional configuration differs from Kenya’s, the structural lesson is transferable. Infrastructure failure is not a function of weak states alone; it is a function of weak governance, and its consequences scale with financial exposure.

A critical limitation of much of the global literature, however, is its reliance on average outcomes. Projects are typically evaluated using mean cost overruns or median schedule deviations. Such aggregation obscures distributional extremes, particularly the subset of projects that not only underperform but also fail to progress. Stalled projects frequently disappear from datasets once construction halts. They are treated as outliers rather than as analytically revealing cases.

This omission is not trivial, particularly in sectors where failure carries long-term fiscal and social consequences. From a fiscal and governance perspective, stalled projects constitute a distinct category of failure. They absorb sunk costs, continue to generate debt-service obligations, and often require additional expenditure to restart, redesign, or formally terminate. However, they receive far less systematic attention than delayed or over budget projects. This study positions project stalling as a central outcome because global evidence suggests it is the most institutionally revealing form of infrastructure breakdown.

Cantarelli et al. (2012) deepen this argument by demonstrating that political and institutional incentives, rather than technical uncertainty, are central drivers of infrastructure underperformance. Projects shaped by strategic misrepresentation are more likely to experience escalating delays and cost overruns. Yet even in this important contribution, datasets systematically exclude projects that fail to reach completion. This reinforces a broader blind spot in the literature: stalled or abandoned projects remain under-theorized despite being the most severe manifestation of governance failure.

Global evidence shows the persistence of similar failure patterns across institutional contexts. This suggests that underperformance is not episodic but structural, rooted in recurring governance dynamics rather than isolated shocks. The absence of a systematic analysis of stalled projects, therefore, represents more than a technical oversight and limits our understanding of the most consequential form of infrastructure breakdown.

[bookmark: _Toc234437357]Table 2‑2 Distinguishing Delay from Project Stalling
	Dimension
	Delay
	Project Stalling

	Duration
	Temporary schedule extension
	Prolonged cessation of construction

	Fiscal Impact
	Increased cost exposure
	Sunk cost with no service delivery

	Institutional Implication
	Recoverable implementation weakness
	Breakdown in coordination and governance

	Political Character
	Technical or managerial slippage
	Institutional inertia or political disengagement

	Analytical Treatment in Literature
	Widely modeled
	Rarely operationalized



The distinction is not semantic. Delay may be symptomatic of implementation inefficiency, stalling signals cumulative institutional breakdown. Treating them as equivalent obscures the tipping point at which governance weaknesses become self-reinforcing.


[bookmark: _Toc223623375][bookmark: _Toc234344765][bookmark: _Toc234488996]Infrastructure Governance in Developing Country Contexts

If global evidence establishes the pattern of underperformance, developing-country contexts illuminate the institutional mechanisms through which governance weaknesses become operational constraints.
Evidence from developing-country contexts underscores the centrality of governance capacity in shaping infrastructure timelines. While financing constraints are often cited as the primary obstacle, empirical studies consistently show that institutional weaknesses play a decisive role in determining whether projects remain on schedule.

Ahsan and Gunawan (2010) find that weak planning, inadequate supervision, and limited institutional coordination significantly increase the likelihood of delays in public-sector projects. However, their analysis treats delay as the terminal outcome and offers limited insight into whether prolonged implementation challenges evolve into full project stalling or abandonment. This limitation highlights the need for frameworks that distinguish between incremental slippage and structural delivery failure.

Although infrastructure underperformance is a global phenomenon, it is consistently more severe and persistent in developing countries. Literature attributes this pattern to institutional fragility, political interference, and capacity constraints. However, these explanations are often invoked descriptively rather than analytically. Institutional fragility is cited but rarely measured at the level of individual projects.

Odeck (2014) further demonstrates that schedule overruns are shaped by managerial and institutional conditions rather than pure technical uncertainty. Governance-related variables significantly predict time overruns. However, the study does not examine how delays evolve across the project lifecycle or whether prolonged delay culminates in stalling. This omission reinforces the need for lifecycle-based analysis capable of distinguishing recoverable delay from persistent inactivity.

Several recurring governance issues emerge in low- and middle-income contexts. Project selection is often driven by political visibility rather than economic viability. Procurement frameworks are formally rule-based but weakly enforced. Contract management capacity is uneven, particularly at the subnational level. These conditions create environments in which weaknesses introduced during preparation rarely disappear; instead, they resurface later as implementation crises.

Decentralization adds further complexity. Harris et al. (2022), examining service delivery in Kenya, show that responsibilities have shifted to county governments more rapidly than institutional capacity has developed. While decentralization is often justified on grounds of accountability and responsiveness, it can fragment authority and weaken coordination in capital-intensive sectors such as water infrastructure.
Broader research on the political economy of state capacity and institutional capability traps supports this view (Evans, 1995; Pritchett & Woolcock, 2004), indicating that formal reforms without enforcement capacity rarely lead to actual delivery.
Similar governance challenges are observed in South Asia, where institutional fragmentation and overlapping mandates complicate the provision of water infrastructure and delay implementation (Narain, 2016).
Cross-country studies by the OECD and the World Bank repeatedly emphasize that governance quality, rather than financing modality, explains variation in infrastructure outcomes. PPP projects do not systematically outperform traditionally procured projects in weak institutional environments. In some cases, the contractual complexity associated with PPPs may amplify governance weaknesses rather than correct them (OECD, 2020; Romero & Van de Poel, 2022).

A further limitation of the literature is its reliance on national-level governance indicators. Such indices are useful for cross-country comparisons but obscure within-country variation. They cannot explain why one project stalls while another progresses under the same national framework. This illustrates the need for project-level measurement of governance quality, which this study undertakes.

In many developing-country contexts, governance fragility is less about the absence of formal rules than about the uneven enforcement of those rules. Formal procedures coexist with informal political pressures, creating uncertainty at each stage of project delivery. It is within this tension that infrastructure trajectories are ultimately shaped.

[bookmark: _Toc223623376][bookmark: _Toc234344766][bookmark: _Toc234488997]Water Infrastructure as a Distinct Governance Challenge

Water infrastructure occupies a distinctive place within the broader infrastructure literature. Unlike transport corridors or energy transmission lines, water systems are deeply embedded in local socio-ecological contexts. Decisions about dams, irrigation schemes, and urban water systems directly affect land rights, livelihoods, environmental sustainability, and public health. As a result, water infrastructure projects attract heightened political scrutiny and community engagement.

Sadoff et al. (2015) frame water security as foundational to economic growth and social stability, particularly in climate-vulnerable regions. This strategic importance heightens the political salience of water infrastructure, but it also intensifies governance. Projects must navigate land acquisition disputes, environmental approval processes, hydrological uncertainty, and stakeholder negotiations.

Locatelli et al. (2017) demonstrate that fragmented governance structures and unclear accountability arrangements undermine coordination in complex infrastructure projects. Governance fragmentation increases exposure to delay and dispute. However, their analysis does not explicitly examine how such fragmentation translates into prolonged project inactivity or stalling. The escalation from coordination difficulty to project suspension remains analytically underdeveloped.

Water governance research adds further nuance. Ahlers et al. (2014) show that urban water services often operate through hybrid arrangements that blend formal and informal institutions. While this literature provides valuable insight into everyday service delivery, it rarely extends to large-scale infrastructure investment, where governance failures manifest differently.

Socio-hydrological research complicates linear planning models. Di Baldassarre et al. (2020) argue that infrastructure interventions create feedback loops between human decisions and hydrological systems. Measures intended to reduce risk may, over time, create new vulnerabilities. This insight points toward the importance of adaptive governance.
Political economy analyses of water infrastructure in the Global South further demonstrate that large hydraulic projects are often embedded in state-building and bureaucratic expansion efforts rather than solely technical planning processes (Molle, Mollinga, and Wester, 2009).
Research on water governance in developing countries highlights the interaction between formal infrastructure institutions and informal governance arrangements that shape project outcomes (Ahlers et al., 2014).

However, despite theoretical sophistication, empirical studies rarely link insights from water governance to project-level delivery outcomes, such as stalling. As Rodina (2019) notes, resilience is frequently invoked normatively without clear operationalization. The disconnect between conceptual richness and measurable outcomes constitutes a significant gap that this study seeks to address.
Water management infrastructure differs from other sectors not only because of its technical complexity, but because it sits at the intersection of land, livelihoods, and public health. Failures, therefore, reverberate beyond fiscal loss; they reshape local trust in institutions. This governance intensity makes water projects especially revealing sites for examining how institutional weaknesses translate into stalled delivery.


[bookmark: _Toc223623377][bookmark: _Toc234344767][bookmark: _Toc234488998]Governance Across the Water Infrastructure Project Lifecycle

A consistent theme across the infrastructure literature is that failures rarely originate at a single point but rather accumulate. Decisions made during preparation shape procurement processes and structures, thereby conditioning implementation dynamics. Oversight weaknesses allow problems to compound. Lifecycle governance, therefore, becomes central as governance is not static; it evolves across stages.

Too and Weaver (2014) conceptualize project governance as multi-layered, operating across strategic, tactical, and operational levels. Governance effectiveness varies across these levels and stages. However, while conceptually valuable, this framework does not empirically trace how weaknesses introduced at one stage reverberate into subsequent stages, nor does it explicitly link lifecycle governance failure to extreme outcomes such as project stalling. The analytical challenge is therefore not only to recognize that governance varies across stages but also to measure how that variation shapes ultimate delivery trajectories.

Joslin and Müller (2015) provide further evidence that higher levels of governance maturity are associated with improved project performance, particularly in complex delivery environments. Their work reinforces the proposition that governance quality exerts an independent effect, distinct from project size or technical complexity. However, their operationalization of performance aggregates success indicators and does not isolate stalled or abandoned projects as analytically distinct outcomes. Moreover, governance maturity is measured through organizational assessments rather than project-level documentary evidence, limiting comparability across sectors and contexts.

A lifecycle perspective, therefore, shifts analytical focus from isolated governance attributes to cumulative risk dynamics. Weak preparation does not remain confined to appraisal. It manifests during procurement as misallocated risk. Misallocated risk re-emerges during implementation as variation orders and disputes. Disputes that are not effectively resolved escalate into prolonged inactivity. From this perspective, project stalling is not a discrete event; it is the endpoint of compounded governance weaknesses across stages.

[bookmark: _Toc223623378][bookmark: _Toc234344768][bookmark: _Toc234488999]Project Preparation and Appraisal

Early-stage governance is consistently identified as a decisive factor in downstream performance. Flyvbjerg et al. (2021) describe “front-end loading” as the strongest predictor of infrastructure outcomes. Rigorous feasibility studies, economic appraisal, environmental assessment, and risk analysis help identify and internalize uncertainty before making contractual commitments.

When preparation is truncated or politically influenced, risks are displaced rather than resolved. Land acquisition may proceed without clear compensation frameworks in place. Environmental approval may be conditional rather than definitive. Hydrological variability is acknowledged but insufficiently incorporated into design assumptions. These omissions create latent vulnerabilities.

In Kenya’s water sector, audit reports repeatedly document projects entering procurement before land acquisition is complete or environmental approvals are fully secured. These unresolved issues persist through implementation. They resurface as injunctions, compensation disputes, redesign requirements, and funding gaps. What begins as incomplete preparation often evolves into suspended progress.

The literature, therefore, supports a strong proposition: governance quality is not merely correlated with performance; it conditions the entire lifecycle. However, empirical measurement of project-level governance quality remains limited. This study directly addresses that limitation.

[bookmark: _Toc223623379][bookmark: _Toc234344769][bookmark: _Toc234489000]Procurement and Contracting

Procurement turns plans into binding institutional commitments. It determines how risks are allocated, how payments are structured, and how performance is monitored. Governance weaknesses at this stage can reshape performance, either stabilizing or destabilizing implementation.

Competitive tendering and transparent evaluation processes reduce opportunities for rent-seeking and strategic underbidding. However, compressed procurement timelines, often driven by political visibility or fiscal deadlines, can sacrifice quality for speed. When contracts are signed before critical uncertainties are resolved, renegotiation becomes structurally likely.

Romero and Van de Poel (2022) show that risk allocation in infrastructure contracts reflects bargaining power rather than purely efficiency-based logic. In water management infrastructure, risks associated with land acquisition, climate variability, and community resistance are frequently assigned in ways that do not reflect managerial capacity. When such risks materialize, disputes arise, leading to delays. 

Renegotiation is not inherently problematic; it may reflect adaptive adjustment. However, in weak governance environments, renegotiation often signals incomplete initial contracting rather than flexible adaptation. Repeated variation orders, escalating claims, and contested milestones erode predictability. In extreme cases, implementation slows to a halt.

Procurement quality, therefore, represents a critical inflection point in the lifecycle. It converts planning assumptions into enforceable structures. If those structures are misaligned, instability propagates.

[bookmark: _Toc223623380][bookmark: _Toc234344770][bookmark: _Toc234489001]Implementation, Contract Management, and Oversight

Implementation is the stage at which governance assumptions meet operational reality. Timely payments, effective supervision, and credible dispute-resolution mechanisms determine whether projects remain on track.

Weak contract management amplifies earlier vulnerabilities. Payment delays strain contractor cash flow and incentivize slowdowns. Insufficient supervision can lead to quality deviations or scope expansion. Excessive variation in orders inflates costs and complicates coordination. Where multiple weaknesses converge, delays deepen.

Oversight institutions, including audit bodies and parliamentary committees, play a crucial role in identifying irregularities. However, identification alone does not guarantee correction. In many contexts, audit findings pile up without decisive enforcement. Accountability mechanisms may be procedurally active but substantively weak.

When unresolved disputes intersect with fiscal strain and institutional inertia, project stalling becomes increasingly probable. From a governance perspective, stalling is not accidental; it is the rational outcome of compounded institutional weaknesses.

[bookmark: _Toc234489002]Lifecycle Synthesis

When viewed together, the evidence suggests that governance failures rarely occur in isolation; they accumulate, often quietly, across the project lifecycle. Early-stage omissions are rarely corrected downstream. Instead, they reappear in amplified form during procurement and implementation. Governance weaknesses are path-dependent; once embedded, they constrain subsequent actions.

Despite this conceptual recognition, empirical studies rarely measure governance quality systematically across stages. Nor do they isolate stalling as a distinct outcome that emerges from cumulative failure. This gap between theory and operationalization provides the foundation for the Governance Quality Index constructed in Chapter Three.
	[bookmark: _Toc234437358]Table 2‑3 Governance Failures Across the Water Infrastructure Lifecycle
	Lifecycle Stage
	Core Governance Weakness
	Mechanism of Escalation
	Immediate Performance Effect
	Pathway to Project Stalling
	Implication for Kenyan Water Projects

	Project Preparation & Appraisal
	Incomplete feasibility studies, unresolved land acquisition, and weak ESIA integration
	Risks are displaced rather than resolved before procurement
	Early delays, scope revisions, and legal injunctions
	Latent risks resurface during implementation, compounding disputes and funding gaps
	Recurrent land compensation disputes and delayed safeguards approvals

	Procurement & contracting
	Compressed tendering; weak risk allocation; strategic underbidding
	Contractual ambiguity and misaligned incentives
	Renegotiation; variation of orders; cost escalation
	Repeated renegotiation undermines implementation stability
	Risk misallocation in large water storage and bulk supply projects

	Implementation & Contract Management
	Delayed payments, weak supervision, and excessive variation orders
	Cash flow strain, contractor slowdown, performance deterioration
	Extended schedule slippage; quality compromise
	Prolonged inactivity as contractors suspend work
	Auditor-General findings on stalled works due to payment delays

	Oversight & Accountability
	Audit findings not enforced; fragmented mandates
	Weak corrective action; accountability diffusion
	Persistent non-compliance
	Institutional inertia leading to suspension without resolution
	Devolution-related coordination gaps between national and county actors



	
	
	



Table 2-3 illustrates how governance weaknesses manifest at distinct stages of the project lifecycle. The table shows that early-stage preparation failures often lead to downstream disputes during procurement and implementation. Rather than treating governance breakdown as episodic, the table supports a cumulative model in which unresolved risks propagate over time. This lifecycle framing underpins the study’s emphasis on early governance quality as a predictor of project stalling.

Governance weaknesses rarely remain contained within the stage at which they originate. Instead, they compound, narrowing the range of feasible corrective actions as projects advance. By the time construction halts, the roots of stalling often lie several stages earlier.


[bookmark: _Toc234344771][bookmark: _Toc234489003]Governance Failure as a Dynamic Institutional Process

Existing infrastructure governance literature frequently examines governance failures through individual administrative deficiencies such as procurement irregularities, inadequate financial management, weak accountability, political interference, or poor project supervision (Flyvbjerg, 2014; OECD, 2020; World Bank, 2017). While these perspectives have generated important insights, they often treat governance failures as discrete events or isolated weaknesses occurring at particular stages of the infrastructure lifecycle. Comparatively less attention has been given to the way governance deficiencies accumulate, interact, and reinforce one another over time to influence overall project performance.

From an institutional perspective, infrastructure governance operates as an interconnected system rather than a sequence of independent administrative activities. Decisions taken during project identification and preparation influence procurement outcomes; procurement processes affect contract administration; contract management shapes implementation performance; and implementation experiences influence monitoring, accountability, and project completion. Consequently, governance weaknesses emerging at one stage of the project lifecycle may generate cascading effects that progressively undermine subsequent governance processes. Understanding governance failure therefore requires consideration of the dynamic interactions among governance mechanisms rather than examination of individual governance dimensions in isolation.

This systemic perspective is consistent with institutional governance theory, which views organizational performance as the product of interactions among formal rules, administrative structures, organizational routines, and institutional capabilities rather than the effectiveness of any single governance mechanism (Scott, 2014). Similarly, lifecycle governance perspectives emphasize that governance responsibilities extend across the entire project lifecycle, from project conception to post-completion evaluation. However, existing lifecycle frameworks primarily describe governance activities associated with each implementation stage and provide comparatively limited explanation of how governance failures propagate across stages or how multiple weaknesses combine to influence infrastructure outcomes.

Infrastructure projects are particularly susceptible to cumulative governance effects because of their long implementation horizons, multiple stakeholders, complex contractual arrangements, and dependence on sustained institutional coordination. For example, weaknesses in feasibility studies may lead to unrealistic project scope, inaccurate cost estimates, or inadequate risk identification. These shortcomings may subsequently influence procurement decisions, contribute to contract variations, increase implementation uncertainty, and generate financing pressures during project execution. Delays in contractor payments may further reduce contractor performance, contribute to contractual disputes, interrupt construction activities, and ultimately increase the likelihood of project delay or suspension. Similarly, weak documentation systems may constrain monitoring, reduce transparency, limit accountability, and impede timely corrective action when implementation challenges emerge. In practice, governance failures rarely occur independently; they frequently interact to create reinforcing cycles of institutional weakness that become increasingly difficult to reverse as projects progress.

This dynamic understanding of governance is also supported by research on complex public-sector programmes, which suggests that implementation outcomes emerge from the interaction of multiple institutional processes operating simultaneously rather than from single administrative decisions (Andrews, Pritchett, & Woolcock, 2017). Complex infrastructure projects require continuous coordination among government agencies, financiers, contractors, regulators, oversight institutions, and affected communities. Weaknesses affecting one institutional actor therefore have the potential to influence the performance of the broader governance system. Governance failure should therefore be understood as an emergent property of interconnected institutional processes rather than simply the consequence of isolated administrative deficiencies.

Recognizing governance failure as a dynamic institutional process has important implications for both research and practice. Analytically, it suggests that governance quality should be assessed through multiple complementary dimensions that capture the interaction among procurement, financial management, institutional coordination, contract supervision, documentation, accountability, and risk management. Practically, it implies that governance reforms focused exclusively on individual administrative functions may achieve only limited improvements if broader institutional interactions remain weak. Sustainable improvements in infrastructure delivery are therefore more likely to arise from strengthening governance systems as integrated institutional arrangements rather than implementing isolated governance interventions.

The present study adopts this systemic perspective by conceptualizing governance quality as the cumulative interaction of multiple governance processes operating across the infrastructure lifecycle. Rather than assuming that individual governance mechanisms independently determine infrastructure outcomes, the study proposes that project performance is associated with the extent to which governance processes function coherently as an integrated institutional system. This proposition provides the theoretical foundation for the empirical analysis undertaken in Chapters Four and Five and informs the development of the Infrastructure Governance Failure Pathway Model presented later in the thesis. The model illustrates how governance deficiencies originating during project preparation, procurement, implementation, oversight, and accountability may accumulate over time to influence implementation continuity, project stalling, financial performance, and overall infrastructure delivery outcomes.



[bookmark: _Toc223623381][bookmark: _Toc234344772][bookmark: _Toc234489004]Public–Private Partnerships and the Financialization of Water Infrastructure

Public–Private Partnerships (PPPs) occupy a central place in contemporary infrastructure policy discourse. They are often presented as pragmatic responses to fiscal constraints, offering access to private capital, managerial expertise, and risk-sharing mechanisms that governments are presumed to lack. In the water sector, particularly in low- and middle-income countries, PPPs are often framed as a way to accelerate investment in storage, bulk supply, wastewater treatment, and distribution systems while limiting the immediate burden on public budgets.

However, empirical and theoretical literature present a far more ambivalent picture. While PPPs may alter financing structures, they do not automatically strengthen governance capacity. In some contexts, they introduce additional layers of contractual and financial complexity that amplify existing institutional weaknesses rather than resolving them. The question is therefore not whether PPPs are inherently superior or inferior to traditional procurement models, but whether the governance arrangements within which they operate are robust enough to manage the risks they generate.
Emerging research also highlights tensions between infrastructure financing models and governance capacity in developing countries, suggesting that financial innovation cannot substitute for strong institutional oversight (Baker & Phillips, 2019).

This section examines PPPs not as technical financing devices but as governance arrangements embedded within institutional environments. It also examines the related process of infrastructure financialization and its implications for water projects in governance-constrained contexts.

[bookmark: _Toc223623382][bookmark: _Toc234344773][bookmark: _Toc234489005]Public-Private Partnerships as Governance Frameworks, Not Just Financing Tools

A recurring weakness in policy debates is the tendency to treat PPPs primarily as financial instruments. This framing obscures a more fundamental reality: PPPs redistribute authority, allocate risk, and redefine accountability relationships over long-term contractual horizons. At their core, they are governance structures.

Yescombe (2018) emphasizes that the success of PPPs depends less on contractual form than on the institutional capacity to design, monitor, and enforce those contracts. Governments must be able to clearly specify risks, assess fiscal implications, and manage renegotiations without undermining public-interest objectives. Where such capacity is weak, contracts may be formally sophisticated yet substantively fragile.

Empirical studies comparing PPPs and traditionally procured projects find no consistent performance advantage once governance quality is accounted for. In weak institutional PPPs, experience delays, cost escalation, and dispute dynamics similar to those observed in publicly funded projects. In some cases, contractual rigidity may constrain adaptive responses when unforeseen risks materialize.

The water sector intensifies these governance demands. Water infrastructure projects typically involve long construction periods, uncertain demand projections, politically sensitive tariff structures, and complex stakeholder landscapes. Risk allocation in such projects is inherently contentious. Where governance capacity is limited, risks may be misallocated at the design stage, only to resurface later as renegotiation or stalled progress.

In this sense, PPPs do not substitute for governance quality, but they magnify its importance.

[bookmark: _Toc223623383][bookmark: _Toc234344774][bookmark: _Toc234489006]Risk Allocation, Renegotiation, and Project Stalling

Risk allocation is frequently presented as the defining advantage of PPPs. In theory, risks should be allocated to the party best positioned to manage them. Construction risk may be assigned to private contractors; regulatory and political risk may remain with the government. This logic presumes information symmetry, bargaining balance, and credible enforcement.

The literature, however, shows that risk allocation often reflects political negotiation and asymmetries in bargaining power rather than pure efficiency logic. Romero and Van de Poel (2022) demonstrate that in essential services, private actors may secure favorable contractual terms during negotiation, while risks revert to the public sector once difficulties arise. Water supply projects are particularly prone to this dynamic because governments cannot credibly permit service interruption.

Renegotiation emerges as a revealing mechanism through which governance weaknesses become visible. Renegotiation is not inherently problematic; complex projects may require adjustment. However, the frequency, timing, and transparency of renegotiation matter. Renegotiations occurring shortly after contract awards often signal deficiencies in project preparation, appraisal, or risk specification. Where renegotiation processes are opaque or politically mediated, they may prolong disputes and stall implementation.

In Kenya’s water sector, several PPP-intended projects have stalled at the pre-construction or early construction stages. Feasibility studies may be completed and memoranda of understanding signed, yet projects fail to reach financial close. Disputes over land acquisition, tariff guarantees, or sovereign risk exposure delay progress. These cases illustrate a broader point: governance failures at early stages can prevent projects from transitioning into implementation, regardless of financing intent.

Project stalling, in this context, is not merely a financial shortfall. It is a governance outcome reflecting unresolved institutional tensions.

[bookmark: _Toc223623384][bookmark: _Toc234344775][bookmark: _Toc234489007]Financialization and Its Implications for Water Infrastructure

Beyond PPP contracts themselves, a growing body of scholarship examines the financialization of infrastructure, particularly in essential services such as water. Financialization refers to the increasing role of financial actors, logic, and instruments in shaping infrastructure provision. Projects become assets embedded in global capital markets, subject to revenue expectations and risk-pricing dynamics.

Bayliss, Van Waeyenberge, and Laughlin (2021) argue that financialization can reshape governance incentives by reframing water infrastructure as a financial asset rather than primarily as a public service. This shift may prioritize revenue stability and investor confidence over social or distributional objectives. Where regulatory oversight is weak, accountability to users and communities may diminish.

In developing country contexts, financialized infrastructure often relies on explicit or implicit public guarantees. While such guarantees may attract private investment, they expose governments to contingent liabilities. When revenue projections falter or currency volatility intensifies, governments may bear disproportionate fiscal risk.

The implications for project performance are substantial. Financialized water projects are particularly sensitive to revenue uncertainty, political transitions, and macroeconomic fluctuations. When these risks materialize, investment may be delayed, suspended, or withdrawn. Stalling is not only a technical or contractual issue but also a function of financial risk governance.

The literature on re-municipalization offers a counterpoint. Hall, Lobina, and Terhorst (2017) document instances in which governments reclaim control over water services following dissatisfaction with private performance. Re-municipalization does not automatically resolve governance weaknesses, but it reveals a central insight: private participation cannot compensate for deficient public institutional capacity.

Financialization, therefore, heightens rather than replaces governance demands. Where institutional oversight is weak, financial complexity may amplify vulnerability.

[bookmark: _Toc223623385][bookmark: _Toc234344776][bookmark: _Toc234489008]PPPs, Governance Quality, and Empirical Blind Spots

Despite extensive scholarship on PPPs, several analytical blind spots remain.

First, many studies evaluate PPP performance at the aggregate level, focusing on sectors or national frameworks—such approaches mask variation in governance quality across individual projects operating within the same institutional environment. A national PPP framework may appear robust on paper, while specific projects experience acute governance failures.

Second, PPP analyses frequently focus on projects that reach financial close or operational status. Projects that stall during negotiation or early construction are less visible in datasets. This selection bias risks overstating PPP performance by excluding the most severe cases of governance breakdown.

Third, water infrastructure remains underrepresented in large PPP datasets, which tend to emphasize transport and energy. When water projects are included, analysis often centers on tariff outcomes or service delivery rather than on construction and delivery trajectories.

These blind spots underscore the need to treat PPPs not as a binary explanatory category but as one governance configuration among several. Their performance depends fundamentally on the quality of the governance arrangements within which they are embedded.

This study, therefore, compares PPP-funded and non-PPP water projects while explicitly controlling for governance quality. It does not assume the inherent superiority or inferiority of financing models. Instead, it examines how governance quality shapes project outcomes, including the probability of stalling across institutional structures.
Financing modality does not substitute for governance quality. Both PPP and non-PPP arrangements exhibit distinct vulnerabilities, but in each case, weak governance increases the probability that delays escalate into stalling.

[bookmark: _Toc234437359]Table 2‑4 Governance Risks in PPP and Non-PPP Water Infrastructure Projects
	Governance Dimension
	PPP Projects – Typical Vulnerability
	Non-PPP Projects – Typical Vulnerability
	Common Governance Mechanism
	Escalation Toward Stalling
	Relevance for Empirical Testing

	Risk Allocation
	Complex contractual allocation: contingent liabilities unclear
	Risks informally retained by the public agency
	Misalignment between the risk bearer and the risk controller
	Renegotiation deadlock; liability disputes
	Tests on whether governance quality moderates modality effects

	Financial Structure
	Dependence on financial close, currency, and demand exposure
	Budgetary dependency; fiscal reprioritization
	Cash flow instability
	Suspension when financing gaps widen
	Explains variation in time and cost overruns

	Contract Management
	Contract rigidity; politically mediated renegotiation
	Weak enforcement; excessive variation orders
	Incentive misalignment
	Prolonged renegotiation slows or halts construction
	Linked to the probability of stalling (H3)

	Accountability & Oversight
	Blended public-private accountability; opacity in renegotiation
	Formal audit oversight; weak enforcement follow-up
	Diffused responsibility
	Disputes unresolved; project inactivity persists
	Justifies governance quality as core IV




Table 2-4 compares governance vulnerabilities across PPP and traditionally procured water projects. It shows that although contractual forms differ, underlying governance weaknesses, particularly in risk allocation and oversight, affect both modalities. The table challenges the assumption that PPPs inherently improve performance outcomes. Instead, it reinforces the argument that governance quality, rather than the financing model, shapes project trajectories.

[image: ]
[bookmark: _Toc234481925]Figure 2.2 PPP Risk Allocation, Renegotiation, and Project Stalling Pathway
Figure 2.2 illustrates how deficiencies in contract design and risk allocation generate misaligned incentives, particularly when risks related to land acquisition, demand uncertainty, or climate variability are poorly specified. As these risks materialize, renegotiation becomes central to the project trajectory. Where governance capacity is limited, renegotiation processes become prolonged or politicized, increasing the probability of delay or project stalling. The figure reinforces the argument that PPPs do not insulate projects from governance failure and may, in governance-fragile environments, intensify exposure to stalling.

The evidence, therefore, cautions against viewing PPPs as institutional substitutes for governance capacity. Financial structuring cannot compensate for weak preparation, unclear risk allocation, or limited oversight. Where governance quality is low, contractual complexity may magnify rather than mitigate delivery risk.
The governance vulnerabilities identified in PPP arrangements are connected to broader environmental risks. Climate variability adds an extra level of uncertainty that challenges institutional strength.

[bookmark: _Toc223623386][bookmark: _Toc234344777][bookmark: _Toc234489009]Climate Risk, Adaptation, and Infrastructure Governance
Having examined governance structures and contractual dynamics, the analysis now shifts to climate risk not as an external disturbance, but as a variable whose impacts depend fundamentally on institutional capacity.
Climate change has moved from a peripheral consideration in infrastructure planning to a structural constraint. For water infrastructure in particular, climate variability is not merely a background environmental condition; it shapes demand, design parameters, financing assumptions, and long-term viability. However, much of the policy discourse continues to treat climate risk as an external shock that infrastructure systems must adapt to. A growing body of scholarship challenges this framing. Climate risk does not operate independently of governance. It is filtered, amplified, or absorbed through institutional arrangements.

This distinction is crucial when examining stalled water infrastructure projects. If climate risk were purely exogenous, project failure could be attributed to unforeseeable hydrological shifts. Literature increasingly rejects that view. Instead, it argues that exposure, sensitivity, and adaptive capacity are socially and institutionally constructed, and that whether a drought results in manageable delay or complete project suspension depends less on rainfall patterns than on governance quality.

This perspective does not minimize the material reality of climate change. Rather, it recognizes that infrastructure systems fail or adapt through institutional pathways. These governance-mediated climate dynamics are particularly salient in Kenya, where hydrological variability intersects with devolved institutional arrangements.

[bookmark: _Toc223623387][bookmark: _Toc234344778][bookmark: _Toc234489010]Climate Change and Water Infrastructure Exposure

The physical effects of climate change on water systems are well established. The IPCC (2022) reports intensifying drought cycles, increased flood frequency, and more extreme precipitation events across sub-Saharan Africa. These shifts place stress on dams, irrigation systems, stormwater infrastructure, and water supply networks, often exceeding design assumptions embedded in feasibility studies completed decades earlier.

Kenya exemplifies this pattern. While hydrological variability has long characterized the region, its amplitude and unpredictability have increased. FEWS NET (2022) and the National Drought Management Authority (2022) document recurrent drought episodes punctuated by severe flooding. The Government of Kenya’s Post-Disaster Needs Assessment (Republic of Kenya, 2024), following the 2023–2024 floods, underscores not only infrastructure vulnerability but also the fiscal burden imposed by damaged assets and delayed projects.

However, exposure alone does not determine outcomes. Many water projects are justified by climate variability, such as reservoirs to buffer drought, irrigation schemes to stabilize agricultural output, and drainage systems to manage floods. The more relevant question is whether governance systems incorporate climate risk adequately at each stage of the project lifecycle, especially during design. Climate exposure is constant, and governance response is variable.

[bookmark: _Toc223623388][bookmark: _Toc234344779][bookmark: _Toc234489011]Governance as a Mediator of Climate Risk

Adaptive governance literature provides a useful analytical bridge. Keskitalo, Juhola, and Westerhoff (2016) argue that adaptation success depends on coordination capacity, clarity of institutional mandates, and mechanisms for iterative learning. Where these elements are weak, climate shocks compound existing vulnerabilities rather than trigger corrective adaptation.

Lebel et al. (2021), in a comparative study of water governance regimes, demonstrate that resilience correlates more strongly with institutional flexibility than with infrastructure scale. Systems that allow revision of assumptions, transparent renegotiation of responsibilities, and coordinated response are better able to absorb shocks.

Within infrastructure delivery, this mediation operates across stages. During preparation, failure to integrate updated climate projections results in an underestimation of hydrological variability. During procurement, contracts may fail to explicitly allocate climate-related risks. During implementation, rigid budgeting frameworks and bureaucratic silos constrain adaptive redesign. Each of these governance shortcomings increases the likelihood that climate stress will escalate into prolonged delay or stalling. Climate events, in this sense, act less as root causes and more as stress multipliers.


[bookmark: _Toc234344780][bookmark: _Toc234489012]Climate Governance and Institutional Resilience

The increasing frequency and intensity of climate-related hazards have expanded the role of governance within infrastructure development beyond traditional concerns of efficiency, accountability, and regulatory compliance. Infrastructure systems are increasingly expected not only to deliver services efficiently but also to remain functional under conditions of environmental uncertainty, including prolonged droughts, flooding, changing hydrological patterns, and extreme weather events. As climate risks become more complex and less predictable, governance assumes a critical role in determining how institutions anticipate, respond to, and recover from disruption (IPCC, 2023; OECD, 2020).

Climate governance has consequently emerged as an important area of scholarship examining how institutional arrangements influence adaptation, resilience, and sustainable development. Existing literature emphasizes that climate resilience depends not only on physical infrastructure but also on the quality of institutions responsible for planning, coordinating, financing, implementing, and maintaining infrastructure systems (IPCC, 2023; World Bank, 2022). Governance therefore provides the institutional environment within which infrastructure investments are expected to adapt to changing climatic conditions while continuing to deliver essential public services.

Several theoretical perspectives have contributed to understanding the relationship between governance and resilience. Adaptive governance emphasizes the capacity of institutions to learn from experience, respond flexibly to changing conditions, and adjust policies as new information becomes available (Folke et al., 2005). Polycentric governance highlights the importance of multiple interacting institutions operating across different levels of government to improve coordination and adaptive decision-making in complex environmental systems (Ostrom, 2010). Institutional resilience perspectives further suggest that resilient organizations are characterized by continuity of leadership, effective coordination, transparent decision-making, and the capacity to maintain essential functions despite external shocks (Scott, 2014). Collectively, these perspectives recognize that resilience depends not solely on engineering design but also on the institutional capabilities supporting infrastructure delivery.

Despite these advances, existing infrastructure governance literature has generally treated resilience as an outcome of effective governance rather than as an integral governance function. Governance frameworks commonly emphasize procurement integrity, financial accountability, regulatory compliance, stakeholder participation, and implementation efficiency (OECD, 2020; World Bank, 2017). While these governance functions undoubtedly contribute to improved infrastructure performance, comparatively less attention has been given to the role of governance arrangements in enabling institutions to maintain implementation continuity during periods of environmental disruption, political transition, or administrative uncertainty. Consequently, resilience often appears as a secondary consequence of good governance rather than a central objective of governance itself.

This distinction is particularly important in developing-country contexts where infrastructure projects frequently operate within environments characterized by climatic variability, institutional constraints, evolving political priorities, and limited implementation capacity. Under such conditions, governance systems are required not only to ensure compliance with established procedures but also to facilitate timely decision-making, coordinate multiple institutions, manage implementation risks, and sustain project delivery despite changing circumstances. Governance therefore performs functions that extend beyond administrative control toward maintaining institutional continuity under conditions of uncertainty.

The relationship between governance and resilience is especially relevant within Kenya's water sector. Water infrastructure projects typically involve long implementation periods, multiple implementing agencies, diverse financing arrangements, environmental approvals, land acquisition processes, and extensive stakeholder engagement. These projects are simultaneously exposed to recurrent droughts, flooding, climate variability, and administrative transitions associated with electoral cycles and decentralized governance. Such characteristics increase institutional complexity and require governance systems capable of adapting to changing implementation conditions without compromising project delivery.

The present study builds upon these theoretical perspectives by examining governance quality as a potential institutional capability associated with infrastructure resilience. Rather than conceptualizing resilience solely as the ability of infrastructure assets to withstand physical hazards, the study adopts a broader institutional perspective in which resilience reflects the capacity of governance systems to sustain implementation, coordinate responses, manage uncertainty, and maintain accountability under changing environmental and administrative conditions. This perspective recognizes that resilient infrastructure depends not only on technical design standards but also on governance arrangements capable of supporting implementation continuity throughout the project lifecycle.

Accordingly, the study proposes that governance quality may be associated with resilience through several complementary institutional mechanisms. Stronger governance arrangements may facilitate clearer institutional responsibilities, more effective coordination among implementing actors, improved documentation and information management, timely oversight, and more adaptive responses to emerging implementation challenges. These mechanisms are expected to strengthen institutional capacity to absorb disruption while maintaining project implementation. The empirical analysis presented in Chapters Four and Five examines whether documentary evidence from Kenya's water infrastructure sector supports this theoretical proposition and whether resilience should be understood as a core dimension of infrastructure governance rather than simply an indirect consequence of effective administration.


[bookmark: _Toc223623389][bookmark: _Toc234344781][bookmark: _Toc234489013]Adaptation, Learning, and Institutional Constraints

Much of the adaptation literature critiques technocratic planning approaches that assume risk can be managed solely through improved modeling. Pahl-Wostl et al. (2020) distinguish between single-loop learning, adjustments within existing frameworks, and double-loop learning, which reconsiders institutional assumptions.

Water management infrastructure planning frequently remains within single-loop paradigms. Climate parameters are adjusted incrementally, but governance structures remain unchanged. When projects encounter disruption, responses are often procedural rather than structural: schedule extensions, modest design revisions, or ad hoc funding reallocations. These measures may contain immediate damage but rarely address underlying institutional fragility.

Cleaver and Whaley (2018) add an important dimension to this discussion. They argue that power relations and informal norms shape adaptation. In environments where acknowledging design flaws carries political cost, institutions may resist adaptation even when evidence demands it. Learning becomes constrained by reputational and electoral considerations.

The outcome is not simply inefficiency; it is inertia. When climate stress interacts with rigid governance systems, projects accumulate unresolved issues. At some point, continuation becomes administratively or politically untenable, and stalling follows.

[bookmark: _Toc223623390][bookmark: _Toc234344782][bookmark: _Toc234489014]Climate Risk and Project Stalling

Literature rarely treats project stalling explicitly as a climate governance outcome. Climate impacts are often cited to explain delays or cost escalation, but little attention is given to why some projects recover while others cease entirely.

This is analytically significant. Climate shocks can serve as governance stress tests. Projects characterized by strong preparation, transparent risk allocation, and effective contract management may absorb hydrological disruption through design modifications or renegotiation. Projects lacking these foundations experience cascading effects. Land disputes intensify when floods alter terrain. Financing gaps widen when climate-related redesign increases costs. Contractors withdraw when payment delays coincide with heightened uncertainty.

In Kenya, drought cycles have delayed reservoir filling, undermining political support for water storage projects. Floods have damaged partially completed works, triggering disputes over liability and insurance. Where governance systems lack adaptive capacity, such disruptions compound rather than resolve construction halts. Projects remain suspended for years. Climate stress, therefore, should not be conceptualized as an independent cause of failure. It is a catalyst whose impact depends on the quality of governance.

[bookmark: _Toc223623391][bookmark: _Toc234344783][bookmark: _Toc234489015]Implications for Infrastructure Analysis

These insights carry methodological implications. Treating climate risk as a simple control variable risks obscuring its interaction with governance quality. Conversely, ignoring climate exposure altogether risks overstating institutional causality.

In this study, climate risk is treated not as a standalone driver but as a moderating influence that interacts with governance quality. Its impact on time overruns, cost escalation, and the likelihood of stalling is expected to vary with governance quality. In projects with stronger governance arrangements, climate shocks may increase costs or extend schedules without triggering stalling. In projects with weak governance, the same shocks may precipitate suspension.

This framing aligns with adaptive governance theory while remaining empirically tractable. It also clarifies why climate risk appears in the econometric specification as an interaction term rather than a standalone determinant.
[bookmark: _Toc234437360]Table 2‑5 Climate Risk and Governance Mediation Across the Project Lifecycle
	Lifecycle Stage
	Climate Exposure
	Governance Weakness
	Required Governance Response
	Failure Escalation Indicators
	Implication for Project Stalling

	Project Preparation
	Outdated hydrological assumptions; underestimated variability
	Failure to integrate climate projections in appraisal
	Climate-informed scenario planning and design buffers
	Design inadequacy revealed during implementation
	Redesign disputes and funding shortfalls trigger suspension

	Procurement & contracting
	Unspecified force majeure and hydrological risk clauses
	Ambiguous climate risk allocation
	Explicit contractual allocation and adaptive clauses
	Liability disputes when shocks materialize
	Renegotiation impasse increases stall probability

	Implementation
	Flood damage; drought-related construction disruption
	Rigid budgeting; weak contingency planning
	Flexible variation mechanisms; contingency funds
	Cost escalation without a fiscal buffer
	Contractor withdrawal or slowdowns

	Oversight & Monitoring
	Delayed institutional response to climate impacts
	Weak monitoring of climate-related performance indicators
	Real-time supervision and coordinated response
	Crisis-driven rather than preventive adjustment
	Temporary delay hardens into prolonged inactivity



Table 2-5 maps climate-related risks to governance responses at different project stages. It demonstrates that exposure to drought or floods does not automatically produce failure; rather, outcomes depend on institutional capacity to anticipate and manage these risks. The table highlights how weak governance amplifies climate stress, increasing the probability of delay and stalling. This logic directly informs the modeling of climate risk as a moderating variable in Chapter Three.
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[bookmark: _Toc234481926]Figure 2.3 Climate Risk as a Governance-Mediated Influence

Figure 2.3 illustrates how climate events interact with governance quality rather than acting independently. Where governance capacity enables coordination and adaptive learning, climate stress leads to manageable adjustment. Where governance is weak, climate shocks amplify disputes, fiscal strain, and implementation breakdown, increasing the probability of project stalling.
Climate events, in this sense, act as stress tests for governance systems. Strong institutions absorb and adapt; weak ones fracture under pressure. Understanding this interaction is essential for distinguishing environmental disruption from institutional failure.


[bookmark: _Toc223623392][bookmark: _Toc234344784][bookmark: _Toc234489016]Regional and Kenyan Evidence on Water Infrastructure Governance and Performance

The preceding discussion remains incomplete without considering the institutional realities of Kenya, where devolution, political transition, and climate exposure intersect in distinctive ways.

Global literature provides a broad explanation of infrastructure underperformance, but its analytical utility depends on contextual grounding. Sub-Saharan Africa, and Kenya specifically, presents a distinct configuration of institutional arrangements shaped by decentralization, donor engagement, political transition, and exposure to climate change. Understanding stalled water infrastructure in Kenya requires engaging directly with these regional dynamics.
More broadly, comparative research on state capability in developing countries suggests that infrastructure outcomes depend less on formal institutional design than on the practical capacity of public institutions to implement and coordinate complex projects (Pritchett, Sen, and Werker, 2018). In contexts where administrative capability remains uneven, infrastructure initiatives may be formally well designed yet operationally fragile.
This section situates the study within its immediate governance environment. It moves from regional patterns to Kenya-specific institutional features, highlighting how structural governance arrangements translate into observable project trajectories.

[bookmark: _Toc223623393][bookmark: _Toc234344785][bookmark: _Toc234489017]Infrastructure Governance in Sub-Saharan Africa

Empirical studies consistently show that infrastructure projects in sub-Saharan Africa experience higher rates of delay and cost escalation than the global average. While financing constraints are frequently cited, governance explanations prove more persuasive upon closer inspection.
Reports by the World Bank and the African Development Bank identify recurring weaknesses: incomplete feasibility studies, politicized project selection, procurement irregularities, and weak contract enforcement. Land acquisition processes are under-resourced and socially contested. Oversight institutions identify deficiencies but often lack enforcement authority.

Water infrastructure is particularly vulnerable. Irrigation schemes intersect with customary land tenure. Dams trigger displacement concerns. Urban water projects expose inequities in service provision. These factors intensify governance demands and create multiple veto points that can delay or suspend progress.

What distinguishes regional water projects is not merely financial scarcity but institutional fragility at critical decision points.
Evidence from across Sub-Saharan Africa reinforces the importance of governance arrangements in shaping outcomes for water infrastructure. Studies of urban water reforms in Kenya show that institutional restructuring and privatization initiatives often encounter capacity limitations and coordination challenges that constrain infrastructure delivery (K’Akumu & Appida, 2006). 
Similarly, research on water-sector reforms in Ghana demonstrates that public–private partnerships can struggle to improve infrastructure performance when regulatory oversight and institutional coordination remain weak (Fuest & Haffner, 2007). At the scale of large hydraulic projects, political economy analyses of Ethiopia’s Grand Ethiopian Renaissance Dam further illustrate how water infrastructure investments are embedded in broader state-building strategies and institutional dynamics that shape implementation trajectories (Terrefe, 2020).
Political settlements scholarship further emphasizes that infrastructure investment decisions are rarely purely technocratic, but are shaped by underlying distributions of political power, elite bargaining, and institutional incentives within the state (Hickey & Bukenya, 2012). From this perspective, infrastructure outcomes reflect not only administrative capacity but also the broader political settlement within which governance institutions operate.
Broader political economy scholarship reinforces the view that infrastructure delivery outcomes depend on deeper institutional and incentive structures within the state. Research on bureaucratic capability shows that effective public investment relies less on formal reform and more on the internal incentives and accountability mechanisms that shape administrative performance (Tendler, 1997).

Related studies on African development governance similarly highlight the importance of politically embedded institutions that can coordinate investments and enforce implementation decisions over time. Infrastructure performance, therefore, reflects not only technical capacity but also the ability of state institutions to maintain consistent policy direction and administrative discipline (Booth & Golooba-Mutebi, 2012).

Political settlements research further indicates that institutional effectiveness depends on the alignment between formal governance rules and underlying distributions of political power. When this alignment is weak, enforcement capacity declines and infrastructure projects become more vulnerable to delays, renegotiation, or breakdown in implementation (Khan, 2010).
These broader insights offer a helpful perspective for analyzing how governance systems function within specific national settings, including Kenya’s developing system of devolved water infrastructure management.

[bookmark: _Toc223623394][bookmark: _Toc234344786][bookmark: _Toc234489018]Decentralization and Institutional Fragmentation in Kenya

Decentralization reforms across East Africa were intended to improve accountability and service delivery by bringing decision-making closer to local populations. In Kenya, the 2010 Constitution fundamentally restructured governance by devolving responsibility for water service provision to county governments while retaining national oversight of water resources and large-scale infrastructure investment.
Kenya’s 2010 Constitution restructured governance through devolution, assigning counties responsibility for water service provision while retaining national authority over water resources and large infrastructure. In principle, decentralization was intended to improve accountability and responsiveness.

In practice, literature suggests a more complex outcome. Harris et al. (2022) show that responsibilities shifted faster than administrative capacity developed. Counties were tasked with implementing capital-intensive projects despite limited experience in procurement, contract management, or fiscal risk assessment.

Water infrastructure often requires coordination among national ministries, regulatory bodies, county governments, utilities, and communities. Fragmented mandates create ambiguity about funding responsibilities and oversight authority. Decision-making slows, and accountability diffuses.

Boone et al. (2019) further demonstrate that land law reform and devolution have multiplied veto points in land acquisition. Projects requiring land clearance may encounter resistance from multiple actors, each capable of delaying progress. Financing alone cannot resolve these structural impediments. Institutional fragmentation, therefore, becomes a structural pathway to stalling.

[bookmark: _Toc223623395][bookmark: _Toc234344787][bookmark: _Toc234489019]Political Transition, Veto Players, and Infrastructure Continuity
Infrastructure projects span multiple years, often extending beyond election cycles. Political transition can therefore disrupt project continuity, particularly when new administrations reassess predecessor commitments. In Kenya’s devolved system, overlapping authority between national and county governments introduces additional veto players capable of delaying land acquisition, renegotiating funding terms, or altering prioritization.
Political turnover does not automatically lead to project failure. However, when governance systems lack institutional insulation from electoral cycles, political transitions can increase uncertainty, slow decisions, and weaken oversight. Projects starting implementation just before or during transitions may face a higher risk of suspension, especially if fiscal commitments are reevaluated.
Political risk, therefore, interacts with governance quality rather than substituting for it. Strong institutional continuity buffers electoral change; weak institutionalization turns political transition into a disruption to delivery.

[bookmark: _Toc223623396][bookmark: _Toc234344788][bookmark: _Toc234489020]Governance Failures in Kenya’s Water Sector

Kenya’s policy ambitions are not modest. Vision 2030 and the National Water Master Plan articulate extensive goals for water storage, irrigation expansion, and urban supply. Capital mobilization through public borrowing, donor finance, and PPP initiatives has been substantial.

However, Auditor-General reports repeatedly identify similar weaknesses: delayed land acquisition, incomplete feasibility assessments, procurement irregularities, payment delays, and excessive variation orders. These findings recur across financing models and implementing agencies. The pattern suggests systemic governance challenges rather than isolated mismanagement.

Development partner supervision reports echo this diagnosis. World Bank project documents frequently note coordination weaknesses and challenges in implementing safeguards. Corrective measures are proposed, but implementation is uneven. Projects drift into prolonged inactivity.

The result is a growing portfolio of partially completed assets that generate fiscal obligations without delivering services. From a governance perspective, this reflects not only execution failure but also failures of accountability and risk management.
Studies of water-sector reform in Kenya similarly show that institutional restructuring alone does not guarantee improved infrastructure performance, particularly where regulatory capacity and coordination mechanisms remain weak (K’Akumu & Appida, 2006).


[bookmark: _Toc223623397][bookmark: _Toc234344789][bookmark: _Toc234489021]Climate Stress and Institutional Response in Kenya

Climate variability intensifies these governance weaknesses. Droughts disrupt construction schedules and undermine reservoir viability. Floods damage incomplete works. Emergency reallocations during crises divert funds from infrastructure projects, worsening payment delays.

FEWS NET and NDMA reports illustrate how climate shocks intersect with bureaucratic bottlenecks. Disputes over responsibility for flood damage or insurance coverage can prolong suspensions. Where adaptive capacity is weak, projects accumulate unresolved technical and financial challenges until construction halts. Climate events, therefore, expose rather than create institutional fragility.

[bookmark: _Toc223623398][bookmark: _Toc234344790][bookmark: _Toc234489022]Implications for This Study

Regional and Kenyan evidence make two analytical imperatives visible.

First, the quality of governance must be examined at the project level. National governance indices cannot explain why one dam progresses while another stalls within the same institutional framework.
Second, project stalling must be treated as a distinct outcome. It reflects cumulative governance failure rather than a temporary delay.
By focusing on Kenyan water infrastructure projects and operationalizing governance quality across the project lifecycle, this study addresses limitations in both regional and global literature. It moves beyond descriptive diagnosis toward measurable institutional explanation.

[bookmark: _Toc234437361]Table 2‑6 Governance Challenges in Kenyan Water Infrastructure Projects
	Governance Dimension
	Observed Challenge in Kenya
	Illustrative Evidence (Peer-Reviewed / Audit)
	Implication for Project Performance

	Project Preparation
	Incomplete feasibility analysis and unresolved land acquisition before procurement
	Boone et al. (2019). Auditor-General Reports on delayed land compensation
	Heightened risk of injunctions, redesign, and prolonged implementation delay

	Procurement & contracting
	Compressed timelines and limited competitive bidding
	Harris et al. (2022); Auditor-General findings on procurement weaknesses
	Greater likelihood of disputes, renegotiation, and cost escalation

	Risk Allocation & Fiscal Discipline
	Ambiguous allocation of land and climate risks; limited disclosure of contingent liabilities
	Romero & Van de Poel (2022) on PPP risk allocation dynamics
	Increased probability of renegotiation and project suspension

	Implementation & Contract Management
	Delayed contractor payments and excessive variation orders
	Republic of Kenya Auditor-General Reports; project supervision reviews
	Contractor slowdowns, withdrawal, and extended inactivity

	Oversight & Accountability
	Weak follow-through on audit findings; overlapping mandates under devolution
	Harris et al. (2022) on decentralization and institutional fragmentation
	Cumulative governance failure leading to stalled delivery



Table 2-6 contextualizes the analysis within Kenya’s institutional environment. It identifies recurring governance bottlenecks, land acquisition disputes, fragmented mandates, and delayed payments, all of which are consistently associated with stalled delivery. The table underscores that project stalling is not an isolated anomaly but reflects systemic governance patterns. This provides empirical justification for focusing on project-level governance quality in the Kenyan water sector.
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[bookmark: _Toc234481927]Figure 2.4 Institutional Fragmentation and Project Stalling in Kenya
Figure 2.4 illustrates how overlapping mandates between national agencies and county governments create ambiguity in land acquisition, funding responsibility, and oversight. Institutional fragmentation slows coordination and weakens accountability, increasing the likelihood that water infrastructure projects will be suspended for prolonged periods.

In Kenya, stalled water projects are not isolated anomalies but part of a broader pattern linking institutional fragmentation, fiscal exposure, and climate variability. Examining these projects at the level of governance practice, therefore, offers insight not only into infrastructure performance but also into the functioning of the state itself.


[bookmark: _Toc234344791][bookmark: _Toc234489023]Critical Evaluation of Existing Infrastructure Governance Literature

The preceding review demonstrates that infrastructure governance has attracted increasing scholarly attention over the past two decades. Research has examined governance from multiple perspectives, including institutional capacity, procurement systems, public-private partnerships, accountability, stakeholder participation, project management, and financing arrangements (Flyvbjerg, 2014; OECD, 2020; Osei-Kyei & Chan, 2017; World Bank, 2017). Collectively, these studies have advanced understanding of the institutional factors associated with infrastructure performance. Nevertheless, several important conceptual and empirical limitations remain that justify further investigation.

A first limitation concerns the tendency to examine governance through individual administrative dimensions rather than as an integrated institutional system. Existing studies frequently focus on specific governance components such as procurement transparency, financial accountability, contract management, or stakeholder participation, often treating these mechanisms as independent determinants of project success. While such approaches provide valuable insights into particular governance functions, they offer comparatively limited understanding of how governance processes interact throughout the project lifecycle. Infrastructure projects operate through interconnected institutional arrangements in which weaknesses affecting one governance function may influence the effectiveness of others. Consequently, analyzing governance dimensions in isolation may oversimplify the institutional complexity through which infrastructure outcomes are shaped.

A second limitation relates to the conceptualization of governance within lifecycle governance frameworks. Existing lifecycle perspectives appropriately recognize that governance extends across project identification, planning, procurement, implementation, monitoring, and evaluation. However, these frameworks largely describe governance responsibilities associated with individual stages without adequately explaining how governance deficiencies emerging during one phase may accumulate and influence performance during subsequent stages. They therefore provide only limited theoretical explanation for the systemic nature of governance failure. This omission is particularly important for large infrastructure projects, where implementation frequently extends over several years and involves multiple institutional actors operating under changing political, financial, and environmental conditions.

A third limitation concerns the measurement of governance quality. Although governance is widely recognized as an important determinant of infrastructure performance, relatively few studies have attempted to operationalize governance through structured, project-level measurement. Much of the existing literature relies on qualitative case studies, national governance indicators, perception-based indices, or institutional descriptions that are not designed to assess governance quality at the level of individual infrastructure projects. While these approaches contribute valuable contextual understanding, they make it difficult to examine systematically how variations in governance quality are associated with differences in project outcomes. This methodological gap limits opportunities for empirical testing and comparison across projects.

A further limitation is the predominant emphasis placed on project efficiency and delivery performance. Existing governance literature frequently evaluates success through measures such as project completion, adherence to budget, procurement compliance, or implementation efficiency (Flyvbjerg, 2014; OECD, 2020). Comparatively less attention has been given to the relationship between governance quality and institutional resilience, particularly within environments characterized by climate variability, political transition, and administrative uncertainty. As infrastructure systems increasingly operate under conditions of environmental disruption, governance may need to be understood not only as a mechanism for improving efficiency but also as an institutional capability supporting adaptation, continuity, and resilience.

The literature also demonstrates a geographical imbalance. Much of the empirical evidence informing contemporary infrastructure governance theory has been generated from high-income countries or large international infrastructure programmes. Although an expanding body of research has examined governance within low- and middle-income countries, comparatively fewer studies have investigated governance quality within African infrastructure systems using systematic project-level evidence. Moreover, many existing studies draw on sectors such as transport or energy, while governance challenges within water infrastructure—particularly those associated with climate exposure, long implementation horizons, and multi-level institutional coordination—remain comparatively underexplored. This limits understanding of how governance operates within sectors characterized by high environmental uncertainty and complex stakeholder relationships.

The Kenyan context further illustrates the importance of context-specific governance analysis. Since the introduction of devolved government under the Constitution of Kenya (2010), infrastructure delivery has increasingly depended on coordination among national ministries, county governments, regulators, development partners, contractors, and local communities. This decentralized governance environment creates institutional interfaces that are less prominent within more centralized administrative systems. Consequently, governance challenges may arise not only from weaknesses within individual institutions but also from the complexity of coordinating multiple organizations with differing capacities, mandates, and incentives. Existing governance frameworks provide comparatively limited explanations of how such institutional complexity influences infrastructure delivery, indicating the need for context-sensitive governance research.

Collectively, these limitations suggest that existing infrastructure governance literature remains incomplete in three important respects. First, governance requires greater conceptualization as an integrated institutional capability rather than a collection of independent administrative functions. Second, stronger empirical approaches are needed to measure governance quality systematically at the project level and examine its relationship with infrastructure outcomes. Third, greater attention should be given to the role of governance in supporting resilience within infrastructure systems operating under conditions of climate uncertainty, political transition, and decentralized governance. Addressing these limitations provides the rationale for the present study and informs the development of the Governance Quality Index, the empirical analyses undertaken in subsequent chapters, and the theoretical contributions advanced in Chapter Five.



[bookmark: _Toc223623399][bookmark: _Toc234344792][bookmark: _Toc234489024]Synthesis of Literature Gaps

The preceding sections demonstrate that scholarship on infrastructure governance has grown in scope and sophistication. There is now broad recognition that governance matters for project performance. However, recognition alone has not resolved a more basic problem: literature still struggles to explain why some projects not only underperform but also stall altogether.

This difficulty is not accidental. It reflects deeper analytical habits, how performance is measured, how governance is operationalized, and how infrastructure lifecycles are conceptualized. When these habits are examined together, several persistent gaps become visible. They are not isolated omissions; they are interconnected limitations that shape how infrastructure failure is understood.
Five gaps are particularly relevant to this study.

[bookmark: _Toc223623400][bookmark: _Toc234344793][bookmark: _Toc234489025]Limited Attention to Project Stalling as a Distinct Outcome

Most infrastructure studies treat delay and cost escalation as the central indicators of failure. These measures are useful but incomplete.

Projects that stall, with construction halting for extended periods without service delivery, are rarely analyzed as a distinct category. They tend to disappear into broad classifications of “delay” or are excluded from datasets once activity ceases. As a result, the most severe form of delivery breakdown is analytically blurred.

This distinction matters, especially in contexts where stalled projects continue to generate fiscal obligations. A stalled project is not merely a delayed one. It signals a breakdown in institutional coordination, risk management, or political commitment. Financial obligations may persist. Assets deteriorate. Public confidence erodes. However, the literature has not consistently defined, operationalized, or measured stalling as a distinct outcome.

The absence of this distinction weakens explanatory power. Without distinguishing between recoverable delay and prolonged inactivity, it becomes difficult to identify the governance mechanisms that push projects past a tipping point.

[bookmark: _Toc223623401][bookmark: _Toc234344794][bookmark: _Toc234489026]Weak Operationalization of Governance Quality at the Project Level
Governance is frequently invoked as critical, but systematic measurement at the project level remains surprisingly rare. Many studies rely on national-level governance indices, corruption perceptions, or broad institutional classifications. These indicators are helpful for cross-country comparison but provide limited insight into why projects within the same country produce divergent outcomes. They flatten variation.

What remains largely missing is systematic measurement of governance practices at the level of individual projects, the quality of feasibility studies, the clarity of risk allocation, the discipline of procurement processes, the strength of contract management, and the responsiveness of oversight mechanisms.

Without such operationalization, governance remains a contextual backdrop rather than an empirical variable. To move beyond this limitation, the study operationalizes governance quality directly at the project level. Governance Quality Index is grounded in observable evidence rather than perception-based proxies.

[bookmark: _Toc223623402][bookmark: _Toc234344795][bookmark: _Toc234489027]Fragmented Treatment of the Infrastructure Lifecycle

Another weakness in the literature is treating the infrastructure lifecycle as a set of fragments rather than a connected sequence. Some studies focus narrowly on project preparation. Others examine procurement integrity or renegotiation patterns. Few follow governance across the full lifecycle.

Yet literature itself suggests that failures accumulate. Weak preparation conditions for procurement. Poor risk allocation constrains implementation. Inadequate oversight allows problems to persist. In practice, projects seldom stall because of a single event; more often, stalling reflects a chain of unresolved governance issues.

When stages are analyzed independently, this cumulative dynamic is obscured. The lifecycle perspective adopted in this study responds directly to that fragmentation by examining governance practices across preparation, procurement, implementation, and oversight as interconnected phases.

[bookmark: _Toc223623403][bookmark: _Toc234344796][bookmark: _Toc234489028]Inadequate Integration of Water Governance and Infrastructure Project Literature

Water management governance literature has generated valuable insights into informality, power relations, and socio-ecological complexity. However, it often centers on service provision rather than capital project delivery.

Conversely, infrastructure project literature tends to abstract from the social and hydrological contexts that define water systems. Large water projects are analyzed as technical artifacts rather than governance-intensive interventions embedded in contested environments.

The result is a conceptual divide. Governance is richly theorized in water studies but weakly connected to project delivery outcomes. Infrastructure governance is rigorously analyzed in project studies but often detached from sector-specific realities.

This study bridges that divide by situating water infrastructure delivery within both governance and socio-ecological frameworks.

[bookmark: _Toc223623404][bookmark: _Toc234344797][bookmark: _Toc234489029]Climate Risk Treated as Exogenous Rather Than Governance-Mediated

Climate variability is increasingly recognized in infrastructure analysis. In much of the infrastructure literature, climate risk is framed as an external shock that operates independently of governance arrangements.
This framing overlooks the mediating role of governance. Exposure alone does not determine outcomes. Institutional capacity, risk allocation, and adaptive mechanisms determine whether climate stress results in manageable adjustment or prolonged disruption.

Adaptive governance scholarship makes this argument conceptually. However, empirical infrastructure studies rarely incorporate it systematically. Climate impacts are often controlled for but not modeled as interacting with governance quality. By treating climate risk as a moderating factor, this study moves beyond the exogenous shock framing to test whether governance quality buffers or amplifies environmental stress.

What emerges from this review is that these gaps point to a common underlying limitation: governance is acknowledged as important but insufficiently specified, measured, and linked to extreme project outcomes.

This study responds in three deliberate ways. First, it conceptualizes project stalling as a distinct dependent variable. Second, it operationalizes governance quality at the project level using verifiable indicators across the lifecycle. Third, it integrates climate exposure as a governance-mediated influence rather than an independent cause.

The objective is not to replace existing explanations of delay and cost escalation but to extend them. By focusing on stalled water infrastructure projects in Kenya, the study seeks to illuminate how cumulative governance failures translate into the most severe form of infrastructure underperformance.

Table 2.6 synthesizes the core gaps in the peer-reviewed literature that motivate this study and aligns them explicitly with the research questions and hypotheses developed in Chapter Three. Rather than merely cataloging prior findings, the table distills where existing scholarship stops short, particularly in relation to project stalling, project-level governance measurement, lifecycle analysis, and governance-mediated climate and political effects. It therefore provides a structured bridge between the theoretical discussion in this chapter and the empirical strategy that follows


[bookmark: _Toc234437362]Table 2‑7 Summary of Key Literature Gaps in Infrastructure Governance and Performance Studies
Summary of Key Literature Gaps in Infrastructure Governance and Performance Studies
The key gaps in the peer-reviewed literature motivating this study are summarized in Table 2-7.

	Variable (DV / IV)
	Author(s) (Harvard style)
	Study Focus
	Key Findings
	Identified Knowledge Gap (Aligned to RQs/Hypotheses)

	DV: Project Stalling / Non-Completion (RQ1, H1)
	Flyvbjerg (2014)
	Global infrastructure cost and schedule performance
	Cost overruns and delays are systematic across sectors
	Does not conceptualize or empirically model prolonged project stalling as a distinct governance outcome

	
	Ansar et al. (2018)
	Infrastructure investment and macroeconomic fragility
	Poor governance produces non-performing or stranded assets
	Non-completion treated at macro level; no project-level modelling of stalled delivery

	
	Cantarelli et al. (2012)
	Political explanations for infrastructure overruns
	Strategic misrepresentation drives overruns
	Empirical samples exclude stalled or abandoned projects

	
	Locatelli et al. (2020)
	Governance of megaproject risk escalation
	Governance failures compound over time
	Escalation into prolonged stalling not operationalized

	DV: Time Overruns (RQ2, H2)
	Flyvbjerg et al. (2021)
	Front-end decision-making and schedule bias
	Weak early governance predicts delays
	Governance quality not measured at project level

	
	Odeck (2014)
	Institutional determinants of schedule slippage
	Institutional conditions influence timelines
	Lacks lifecycle-wide governance testing

	
	Ahsan & Gunawan (2010)
	Public sector project delays
	Weak oversight increases schedule slippage
	Sector-specific (water) and stalling dynamics not examined

	
	Love et al. (2016)
	Construction delay determinants
	Contract management and planning shape delays
	Governance treated implicitly rather than operationalized

	DV: Cost Overruns (RQ3, H3)
	Flyvbjerg (2014)
	Cost escalation patterns
	Cost overruns are structural and persistent
	Governance mechanisms inferred but not empirically indexed

	
	Cantarelli et al. (2012)
	Political drivers of cost growth
	Institutional incentives shape cost outcomes
	No linkage between cost escalation and project stalling

	
	Williams et al. (2010)
	Infrastructure complexity and cost growth
	Governance complexity increases cost risk
	No composite governance-performance index

	
	Siemiatycki (2015)
	Political risk and infrastructure accountability
	Political accountability shapes cost exposure
	Limited project-level modelling in developing contexts

	IV: Governance Quality (Project-Level) (Core IV; H1–H3)
	Too & Weaver (2014)
	Project governance frameworks
	Governance maturity correlates with performance
	Governance not operationalized through verifiable project documentation

	
	Joslin & Müller (2015)
	Governance and project success
	Governance maturity predicts project success
	Sector-specific (water) empirical testing absent

	
	Locatelli et al. (2017)
	Governance fragmentation in megaprojects
	Fragmentation undermines coordination
	No quantitative governance index at project level

	
	Klakegg et al. (2010)
	Governance control mechanisms
	Weak governance increases failure risk
	No lifecycle-integrated governance metric

	IV: Lifecycle Governance (RQ1–RQ3)
	Flyvbjerg et al. (2021)
	Front-end governance effects
	Early-stage decisions condition downstream outcomes
	No empirical lifecycle-wide modelling of escalation into stalling

	
	Too & Weaver (2014)
	Governance across strategic levels
	Governance varies by stage
	Lacks stage-by-stage quantitative testing

	
	Locatelli et al. (2020)
	Long-term governance and risk
	Governance weaknesses accumulate over time
	Accumulation into non-completion not tested

	IV: Risk Allocation & Contract Governance (H1, H3)
	Romero & Van de Poel (2022)
	Political economy of PPP risk allocation
	Risks often revert to public sector
	Renegotiation linked to delay but not to prolonged stalling

	
	Guasch et al. (2008)
	PPP renegotiations
	Weak preparation increases renegotiation frequency
	Focus on renegotiation, not project cessation

	
	Engel et al. (2014)
	Incentive design in PPP contracts
	Misaligned incentives undermine delivery
	Water sector under-examined in governance-performance studies

	Moderator: Climate Risk (H4)
	Di Baldassarre et al. (2020)
	Socio-hydrology and governance
	Institutions mediate climate impacts
	Construction performance and stalling not analyzed

	
	Lebel et al. (2021)
	Governance of water resilience
	Adaptive capacity shapes resilience
	No modelling of governance × climate interaction

	
	Mees et al. (2019)
	Governance of climate adaptation
	Institutional fragmentation delays adaptation
	No empirical linkage to infrastructure delivery outcomes

	Control: Political Transition Exposure
	Siemiatycki (2015)
	Political cycles and infrastructure prioritization
	Electoral cycles influence project selection
	Does not model transition exposure at project level in developing country contexts

	
	Arndt et al. (2016)
	Political economy of public investment
	Political turnover affects investment continuity
	Infrastructure delivery disruption not quantified



Table 2-7 demonstrates that, while infrastructure underperformance is widely documented, existing studies rarely conceptualize project stalling as a distinct governance outcome or operationalize governance quality at the project level across the lifecycle. Time and cost overruns dominate empirical analysis, yet the transition from delay to prolonged inactivity remains under-theorized. Climate risk is typically treated as an exogenous disturbance rather than a governance-mediated interaction, and political transitions are discussed at the macro level without project-level modeling. These cumulative gaps directly motivate the study’s hypotheses linking governance quality to time overruns (H1), cost overruns (H2), the probability of stalling (H3), and governance climate interaction effects (H4), while incorporating political transition exposure as a control variable.

These gaps are interconnected rather than discrete. Weak operationalization of governance, fragmented lifecycle analysis, and treating climate risk as exogenous collectively obscure how projects move from delay to stalling. Addressing them requires an integrated analytical framework rather than incremental adjustments.


[bookmark: _Toc223623405][bookmark: _Toc234344798][bookmark: _Toc234489030]How This Study Addresses the Literature Gaps

The gaps identified above are not side issues. They shape what can be explained and what remains invisible in infrastructure governance research. This study responds through a deliberately focused set of analytical choices. It does not attempt to “solve” all gaps, but it does address those most directly relevant to stalled water infrastructure in Kenya.

[bookmark: _Toc223623406][bookmark: _Toc234344799][bookmark: _Toc234489031]Reframing Project Stalling as a Core Analytical Outcome

The first contribution is conceptual. This study treats project stalling as a distinct outcome rather than an extreme case of delay. By doing so, it shifts the analytical focus from incremental slippage to institutional breakdown.

Operationalizing stalling as a prolonged cessation of construction without the delivery of functional services allows the study to ask a clearer question: why do some projects stop moving altogether? That question cannot be answered solely by delay and cost metrics.

This reframing also matters practically. Stalled projects have different fiscal and governance consequences than delayed projects. They represent stranded public investment, weakened accountability, and long-term deterioration of assets. Treating stalling as analytically central is therefore both empirically and policy relevant.

[bookmark: _Toc223623407][bookmark: _Toc234344800][bookmark: _Toc234489032]Operationalizing Governance Quality at the Project Level

The second contribution is methodological. Rather than relying on national governance indices, the study constructs a project-level Governance Quality Index (GQI) based on observable, verifiable practices across the lifecycle.

Drawing on audit reports, project documentation, and implementation records, the GQI captures variation in preparation quality, risk allocation, procurement discipline, contract management, and accountability responses. This moves governance from a descriptive backdrop into a measurable explanatory variable.

The index is designed to be transparent and replicable. Indicators rely on documentary evidence rather than perception-based scoring. This strengthens the credibility of empirical testing and responds directly to the literature’s need for more grounded measurement of governance-performance relationships.

[bookmark: _Toc223623408][bookmark: _Toc234344801][bookmark: _Toc234489033]Adopting a Lifecycle Perspective on Infrastructure Governance

Third, the study adopts a full-lifecycle governance approach. Rather than isolating stages, it examines how governance practices interact and accumulate from preparation through oversight.

This matters because stalling is rarely the product of a single failure. It is usually the endpoint of compounded weaknesses. By structuring both the governance index and the empirical analysis around lifecycle stages, the study traces how early-stage omissions propagate and eventually manifest as stalled delivery.

This approach also has policy value. It shifts attention from reactive fixes during construction to early governance discipline, where prevention is cheaper than recovery.

[bookmark: _Toc223623409][bookmark: _Toc234344802][bookmark: _Toc234489034]Integrating Water Governance Insights into Infrastructure Analysis

Fourth, the study bridges the gap between water governance theory and infrastructure delivery analysis. It incorporates water-specific governance challenges, land tenure complexity, safeguards approvals, stakeholder conflict, and socio-hydrological uncertainty into the performance framework rather than treating water projects as generic infrastructure.

This integration matters because water infrastructure failure often reflects governance tensions unique to water as a resource and service. Integrating these insights into an infrastructure performance model enhances explanatory realism and strengthens the study's sectoral contribution.

[bookmark: _Toc223623410][bookmark: _Toc234344803][bookmark: _Toc234489035]Treating Climate Risk as a Governance-Mediated Factor

Finally, the study treats climate risk as governance-mediated rather than purely exogenous. Climate exposure is modeled as a moderating factor interacting with governance quality, allowing the analysis to test whether stronger governance buffers climate stress or whether weak governance amplifies it.

This approach avoids two common errors: blaming climate for failures that reflect weak institutions or blaming institutions while ignoring real hydro-climatic stress. It also aligns with adaptive governance scholarship while remaining empirically feasible.


[bookmark: _Toc234437363]Table 2‑8 Alignment Between Identified Literature Gaps and Study Contributions
	Identified Literature Gap
	Analytical Response in This Study
	Resulting Contribution

	Project stalling under-analyzed and conceptually weak
	Project stalling operationalized as a prolonged cessation of construction without service delivery
	Establishes stalling as a distinct governance-related outcome

	Governance quality is poorly measured at the project level
	Development of a Governance Quality Index (GQI) using verifiable project-level indicators
	Enables systematic empirical testing of governance–performance relationships

	Fragmented lifecycle perspectives in infrastructure research
	Lifecycle-based governance analysis covering preparation, procurement, implementation, and oversight
	Demonstrates accumulation of early-stage governance failures into stalled delivery

	Limited integration of water governance and infrastructure delivery studies
	Incorporation of water-specific governance risks into infrastructure performance analysis
	Bridges the conceptual divide between water governance and project delivery literature

	Climate risk is treated as exogenous in infrastructure studies
	Climate exposure is modelled as a moderating variable interacting with governance quality
	Reframes climate risk as governance-mediated rather than a standalone cause of failure



Table 2-8 aligns the literature gaps identified in this chapter with the analytical responses adopted in the study. It clarifies how each gap is addressed through operationalization, empirical modeling, or conceptual reframing. The table, therefore, bridges the literature review and methodology chapters, ensuring coherence between theoretical diagnosis and empirical design. It confirms that the study’s contributions are deliberate, targeted, and grounded in documented scholarly limitations.

The contribution of this study is therefore cumulative rather than singular. It reframes the outcome of interest, operationalizes governance with empirical precision, and situates water infrastructure within a climate-sensitive governance framework. Together, these elements provide a more granular explanation of stalled delivery.

[bookmark: _Toc234344804][bookmark: _Toc234489036]Public Participation and Governance Quality

Public participation has become an increasingly important principle of contemporary infrastructure governance. Across both developed and developing countries, meaningful stakeholder engagement is widely regarded as essential for enhancing transparency, strengthening accountability, improving decision-making, and promoting the legitimacy of public infrastructure investments (Arnstein, 1969; Fung, 2006; OECD, 2020). Within the infrastructure sector, public participation extends beyond statutory consultation requirements to encompass the active involvement of affected communities, civil society organizations, local authorities, and other stakeholders throughout project planning, implementation, monitoring, and evaluation.

The theoretical foundations of public participation are closely associated with participatory governance and collaborative governance perspectives, which argue that effective public policy increasingly depends on cooperation among government institutions, private actors, and citizens rather than hierarchical decision-making alone (Ansell & Gash, 2008). Similarly, stakeholder theory emphasizes that infrastructure projects involve multiple actors whose interests, knowledge, and expectations influence project implementation and long-term sustainability (Freeman, 1984). These perspectives suggest that governance quality may be strengthened when institutions establish inclusive processes that enable stakeholders to contribute to decision-making, identify emerging risks, and enhance public accountability.

Within the infrastructure literature, public participation has been associated with improved project legitimacy, greater community acceptance, reduced implementation conflicts, and enhanced environmental and social outcomes (Reed, 2008; World Bank, 2017). Early and meaningful engagement with affected communities may facilitate more informed decision-making, reduce disputes related to land acquisition and environmental impacts, strengthen local ownership, and improve the sustainability of infrastructure investments. Conversely, inadequate stakeholder engagement has been linked to implementation delays, legal disputes, community resistance, and declining public confidence in infrastructure programmes.

In Kenya, public participation has acquired particular significance following the promulgation of the Constitution of Kenya (2010), which identifies public participation as a fundamental principle of governance and public administration. Infrastructure planning and implementation increasingly require consultation with communities, county governments, regulatory agencies, and other stakeholders, particularly where projects involve land acquisition, environmental management, or the provision of essential public services. Within the devolved governance system, effective stakeholder engagement has become an important mechanism for improving transparency, strengthening institutional accountability, and promoting more inclusive infrastructure decision-making.

Despite the growing importance of participatory governance, relatively few infrastructure governance studies have examined how public participation interacts with broader governance systems to influence infrastructure delivery. Existing research often evaluates stakeholder engagement as an independent governance principle rather than considering how it complements procurement, financial management, institutional coordination, documentation, contract supervision, and oversight throughout the project lifecycle. Consequently, the relationship between public participation and integrated governance capability remains insufficiently understood.

The present study acknowledges the importance of public participation within infrastructure governance but does not evaluate it as a separate governance dimension because consistent project-level documentary evidence was not available across the study sample to permit reliable measurement. Instead, the study focuses on governance dimensions that could be assessed systematically through comparable documentary evidence. Nevertheless, the findings suggest that future research should examine whether stronger public participation enhances governance quality and contributes to improved infrastructure outcomes, particularly within decentralized governance systems where community engagement plays an increasingly important role in infrastructure planning, implementation, and long-term sustainability.

[bookmark: _Toc234344805][bookmark: _Toc234489037]Infrastructure Performance Beyond Project Completion

Infrastructure governance research has traditionally evaluated project success using measures of delivery performance, particularly adherence to planned schedules, budgets, technical specifications, and project completion (Atkinson, 1999; Flyvbjerg, 2014; PMI, 2021). These indicators remain important because they provide objective measures of implementation efficiency and accountability. Governments, development partners, and infrastructure agencies frequently rely on such metrics to assess whether projects have been delivered as intended and whether public resources have been used effectively.

Although delivery performance provides an important measure of implementation success, it does not necessarily indicate whether completed infrastructure achieves its intended social, economic, environmental, or institutional objectives. A project may be completed on time and within budget yet fail to provide reliable services, achieve projected economic benefits, remain financially sustainable, or adapt to changing environmental conditions. Conversely, projects experiencing implementation delays or cost increases may ultimately generate substantial long-term development benefits. These observations suggest that project completion and infrastructure success should not be regarded as synonymous concepts.

Recent infrastructure management literature has increasingly recognized this distinction by differentiating between project management success and project success (Shenhar & Dvir, 2007; Serrador & Turner, 2015). Project management success generally refers to performance during implementation and is assessed through criteria such as cost, schedule, quality, and scope. Project success, by contrast, encompasses the longer-term realization of strategic objectives, including service delivery, stakeholder satisfaction, operational sustainability, environmental performance, and contribution to broader development outcomes. This broader perspective recognizes that the value of infrastructure extends well beyond physical completion.

Within the water sector, post-completion performance is particularly important because infrastructure assets are expected to provide reliable public services over extended operational lifecycles. The long-term effectiveness of dams, reservoirs, irrigation systems, water supply schemes, and wastewater infrastructure depends not only on successful construction but also on maintenance practices, institutional management, financial sustainability, operational reliability, environmental stewardship, and the capacity to adapt to changing climatic and demographic conditions. Governance therefore continues to influence infrastructure performance long after construction activities have been completed.

Despite this broader understanding of infrastructure success, comparatively few governance studies have examined how governance quality during project implementation influences operational performance following project completion. Existing research has largely concentrated on delivery indicators such as implementation delays, procurement performance, and cost control, while comparatively less attention has been devoted to the relationship between governance quality and long-term service delivery, asset management, infrastructure resilience, maintenance effectiveness, and public value creation. Consequently, an important gap remains in understanding whether stronger governance arrangements during implementation produce more sustainable infrastructure outcomes over the operational lifecycle.

This distinction is particularly relevant in developing-country contexts where considerable emphasis has been placed on expanding infrastructure investment to support economic transformation and the achievement of the Sustainable Development Goals. Increasing investment alone does not guarantee sustainable development if completed infrastructure subsequently experiences operational failure, inadequate maintenance, declining service quality, or institutional deterioration. Infrastructure governance should therefore be evaluated not only for its contribution to successful project delivery but also for its capacity to support the sustained realization of infrastructure benefits throughout the operational life of public assets.

The present study deliberately focuses on governance quality during project preparation and implementation because these stages provide measurable governance indicators and comparable project-level data across the study sample. Accordingly, the principal outcomes examined include project stalling, implementation delays, cost overruns, implementation continuity, and resilience during delivery. However, the findings also indicate that governance quality may have implications extending beyond project completion. Governance arrangements that strengthen coordination, accountability, documentation, financial management, and institutional oversight during implementation may also influence long-term infrastructure performance by supporting effective asset management, operational continuity, institutional learning, and sustained service delivery.

Future research should therefore extend the governance-performance relationship beyond project implementation to examine how governance quality influences post-completion outcomes. Longitudinal studies that follow infrastructure assets throughout their operational lifecycle could investigate whether projects characterized by stronger governance arrangements during implementation exhibit superior operational reliability, maintenance performance, financial sustainability, user satisfaction, environmental resilience, and socioeconomic impact. Such research would broaden the understanding of infrastructure governance from one primarily centered on project delivery to one that encompasses the full lifecycle of infrastructure value creation and public sector performance.

[bookmark: _Toc223623411][bookmark: _Toc234344806][bookmark: _Toc234489038]Chapter Summary

This chapter has reviewed and synthesized the literature on infrastructure governance, project performance, water-sector challenges, PPP governance, and climate risk. It has been shown that while infrastructure underperformance is widely documented, existing research provides limited explanatory leverage on the specific question of why water infrastructure projects stall, particularly in developing country contexts.

By identifying gaps related to stalling as an outcome, project-level governance measurement, lifecycle analysis, sectoral integration, and governance-mediated climate risk, the chapter has established the rationale for the study’s analytical focus. It has also clarified how the study responds to these gaps through a project-level Governance Quality Index and an empirical design capable of testing governance-performance relationships across multiple outcomes.
The argument developed in this chapter now demands empirical testing. If governance quality structures project trajectories as the literature suggests, then variation in governance practice should be observable in delivery outcomes. Chapter Three translates this proposition into a testable research design. It builds directly on this foundation by presenting the methodology, variable operationalization, and econometric strategy used to analyze the influence of governance quality on project stalling, time overruns, and cost overruns in Kenya’s water infrastructure sector.
























[bookmark: _Toc234344807][bookmark: _Toc234489039]RESEARCH METHODOLOGY	Comment by James Punch: Hi Erick,
Thanks for sending this over. Great work as always. This is a strong and mature methodology chapter, demonstrating excellent structure, clarity of thought, and methodological rigour. You successfully link the methodology to the conceptual and theoretical foundations established in Chapter Two, and the chapter reads as a coherent blueprint for your empirical analysis. The writing is clear, analytical, and demonstrates strong scholarly grounding.
There are a couple refinements needed to strengthen the logic, tighten the methodological defensibility, and clarify certain assumptions. None of the issues below undermine the chapter, but addressing them would enhance transparency and ensure all is covered.


Strengths.

Clear, logical structure and strong signposting: The structure is exemplary. Sections transition logically from philosophy to design to variable construction to econometric strategy to robustness to ethics to identification strategy and to strengths.
This mirrors best practice in quantitative methodology chapters.

Strong justification for a positivist, quantitative design: Your argument for using a positivist, cross‑sectional, project‑level design is convincing and well-grounded in literature (Greene, Wooldridge, and Creswell etc.). You clearly demonstrate why qualitative or macro‑level studies are insufficient for your aims.

Excellent development of the Governance Quality Index (GQI): The GQI is a significant methodological contribution. You provide clear indicators, create a replicable scoring rubric, give a coding guide, show theoretical alignment, and demonstrate content and construct validity.

Demonstrates deep subject matter knowledge of water governance in Kenya: You show clear familiarity with sector realities (fragmented mandates, climate variability, decentralised governance, and institutional stressors). This enhances credibility.

Rigorous description of econometric approach: You define model specifications, assumptions, estimation methods, control variables, interaction effects, and diagnostic procedures. This level of transparency meets high expectations.

Strong integration of contextual moderators (climate & political transitions): The resilience modelling approach is conceptually rich and effectively connects micro‑governance structures to macro-level shocks. This helps differentiate your study from standard project governance research.


Areas for Consideration.

Clarify the sampling strategy limitations more explicitly: You state that purposive sampling was used because of documentation requirements. Does purposive sampling threaten external validity?, can results be generalized to all water projects in Kenya? And does availability of documentation correlate with governance quality (risk of sample bias)?
Add a short justification explaining why purposive sampling remains acceptable for causal inference in observational datasets (e.g., drawing on King, Keohane & Verba; Shadish, and Cook & Campbell).

Clarify whether the GQI indicators were weighted equally for theoretical or practical reasons: You use equal weighting for the composite governance index. You mention robustness checks using alternative specifications (excellent), but explicitly state why equal weighting is theoretically justified (e.g., lifecycle stages equally important to governance integrity). Why equal weighting Did you consider PCA/Factor Analysis to derive weights empirically? Could weighting alter results?

Need clearer justification for cross-sectional design over panel data: You note that the dataset is cross-sectional because projects are observed once.
However, many infrastructure datasets allow for timeline reconstruction from documents. 
A short justification covering why were time‑series elements not reconstructed and could panel or pseudo‑panel methods improve causal inference?

Expand on missing data management and coding reliability: The chapter implies extensive coding from documents but does not explain whether multiple coders were used, whether inter-coder reliability was checked, how ambiguous cases were handled, and how missing values were treated? This is important for transparency.

Clarify the identification strategy more explicitly: 
You outline early-lifecycle governance as a way to minimise reverse causality (excellent), but you could strengthen the theoretical assumption that governance practices are predetermined, how overlapping implementation decisions might still create simultaneity, why fixed effects or IVs were not feasible, and what unobserved confounders may remain. This strengthens causal credibility.

Improve clarity around certain definitions: E.g. for project stalling, it is 
defined as inactivity of less than 24 months.
Why exactly 24 months, is this consistent with global literature, and how were long pauses in phased projects handled?
For climate exposure categories, you use low, medium, and high. Please define thresholds or measurement criteria.

Expand the ethical section with data governance considerations: Since you rely heavily on government records, add 2 to 3 lines on public data governance, archival integrity, and responsible interpretation of politically sensitive material. This strengthens research ethics compliance.

Briefly explain why Kenya is an analytically useful case beyond availability of data: Currently the justification is good but could be strengthened by framing Kenya as a critical case (Gerring) where decentralisation plus climate variability plus high investment create ideal conditions for institutional comparison.	Comment by Erick Gesure: Responded on blue	Comment by James Punch: Hi Erick.
Thanks for sending this back over. Truly fantastic work. I am incredibly impressed. This revised chapter has addressed the previous considerations particularly around justification of sampling, index construction, cross-sectional design, coding transparency, and ethical considerations. The chapter now demonstrates strong internal coherence, high methodological literacy, clear awareness of limitations and assumptions, and credible attempts at addressing causal inference constraints. At this stage, the chapter would likely be viewed as methodologically sound. The remaining considerations are refinements rather than structural.


Strengths.

Sampling strategy justification: You now explicitly acknowledge external validity limitations, recognize selection bias risk due to documentation availability, frame findings as analytically (not statistically) generalized, and justify approach using King et al. and Shadish et al.

GQI weighting: You now explicitly state equal weighting is theoretically justified (lifecycle integrity), no stage is a priori more important, PCA/factor analysis considered but rejected, and have emphasis on transparency and replicability.

Cross-sectional design justification: You now explain why panel reconstruction is unreliable, highlight irregular documentation timing, acknowledge panel methods could improve inference but are infeasible, and justify cross-section as more transparent.

Coding reliability and missing data: You added coding protocol and decision rules, triangulation strategy, treatment of ambiguous cases, conservative coding approach, explicit handling of missing data (no imputation by default), and sensitivity checks.

Definition clarity - Project stalling: Clear 24‑month threshold, justified using World Bank practice, distinction between delays vs. failure, and treatment of phased projects clarified. Climate exposure: Now has clear qualitative criteria (low/medium/high + supporting data sources).

Ethical considerations: You added public data governance, archival integrity, treatment of politically sensitive information, and explicit statement of no human subjects.

Case justification (Kenya): This is one of the most improved sections as you have positioned Kenya as an analytically useful / “critical” case, linked to decentralisation, climate risk, and investment, and this is all supported with World Bank and project-level evidence.

Identification strategy: You now explicitly discuss temporal ordering, acknowledge simultaneity risks, admit no perfect identification, explain lack of Iv`s, and clearly state limits to causal claims.

Conceptual-authoritative coherence: The chapter aligns perfectly across theory, variables, measurement, and models.

Strong methodological transparency: You clearly explain what was done, why it was done, and what its limitations are.

Mature treatment of causality: The balance between making claims and acknowledging limits is appropriate for a PhD using observational data.

Real-world grounding: Use of World Bank projects and Kenyan audit evidence adds empirical credibility and policy relevance.


Areas for Consideration.

Internal inconsistency in number of GQI indicators: You state nine indicators but also eight indicators and the formula references different totals.

Logistic vs probit not explicitly justified: You specify logistic regression but don`t justify why. Add 1 sentence, something like this “Logistic regression is used due to ease of interpretation; results are robust to alternative link functions (e.g., probit)”.

Need for inter-coder reliability clarity: You mention that the subset was reviewed and discrepancies resolved. Could you quantify the agreement rate or formal reliability metric (e.g., Cohen’s kappa). Even a brief statement like “Inter-coder agreement exceeded X%” would strengthen credibility.

External validity could be sharpened further: You correctly frame “analytical generalisation,” but you could add relevance to other LMICs and conditions under which findings generalise. 

Conceptual framework lacks a visual figure: You describe relationships clearly but do not visualize them. Adding a diagram would improve clarity and help readers synthesize relationships.
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This chapter details the methodological framework for examining how governance quality influences the performance of water infrastructure projects in Kenya. Chapter Two highlighted that infrastructure underperformance is frequently reported across sectors and regions, yet existing research offers limited empirical evidence to explain why some projects experience manageable delays while others halt entirely. Specifically, governance quality is often seen as a vital factor influencing infrastructure performance, but it is seldom assessed at the level of individual projects.

This methodological limitation is particularly clear in the water sector. Water management infrastructure projects typically operate within complex institutional environments characterized by fragmented mandates, overlapping authority across government levels, and environmental uncertainty. These governance conditions create institutional dynamics that are difficult to measure with standard macro-level governance indicators.

As discussed in Chapter Two, most current studies depend either on qualitative case studies or cross-country institutional comparisons. While both approaches provide valuable insights, they have limited capacity to explain differences in project outcomes within the same institutional context. For example, infrastructure projects within a single country often experience dramatically different implementation trajectories despite operating under similar national governance structures.

The objective of this chapter is to develop a methodological framework capable of empirically testing how governance quality affects infrastructure delivery outcomes. The study uses a project-level analytical approach to assess governance practices throughout the infrastructure lifecycle and examine how variations in these practices influence the likelihood of project stalling, time overruns, and cost overruns.
To guide the reader through this analysis, the chapter is organized to progress from philosophical foundations to empirical implementation. It first establishes the research design and measurement framework, then develops the econometric strategy and identification approach, and finally covers robustness, validity, and methodological limitations to maintain analytical rigor.
The chapter is organized as follows. Section 3.2 outlines the research philosophy guiding the study, while Section 3.3 details the research design, including the study context and dataset. Section 3.4 describes how variables are operationalized, including the development and coding of the Governance Quality Index (GQI), as well as control variables and the overall measurement framework. Section 3.5 then introduces the conceptual framework and research hypotheses that guide empirical analysis.

Section 3.6 defines the study population, while Section 3.7 explains the sampling strategy and project selection criteria. Section 3.8 describes the data sources and coding procedures used to create the dataset. Section 3.9 outlines the data structure and estimation method, whereas Section 3.10 details the econometric model specification, including identification and diagnostic procedures. Section 3.11 further develops the institutional resilience modeling framework, incorporating interactions between climate and political transition.

Section 3.12 covers robustness checks and sensitivity analyses, followed by Section 3.13, which focuses on reliability and validity, including measurement validation of the GQI. Section 3.14 describes data limitations and mitigation strategies, while Section 3.15 addresses ethical considerations. Section 3.16 explores the identification strategy and endogeneity issues, and Section 3.17 highlights the study's methodological strengths. The chapter concludes with Section 3.18, which offers a summary linking the methodological framework to the empirical analysis in the next chapter.
This methodological framework allows the study to move beyond basic descriptions and concentrate on a detailed empirical analysis of how governance quality affects infrastructure delivery outcomes.
In this study, governance quality, governance arrangements, and institutional quality are used interchangeably to refer to observable governance practices at the project level.
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This section establishes the philosophical foundations guiding the empirical analysis and explains the rationale for adopting a positivist approach to the study of infrastructure governance.
Research on infrastructure governance sits at the crossroads of political economy, development studies, public administration, and project management. Each of these disciplines offers different assumptions about how institutional phenomena should be examined and how causal relationships should be identified.

Institutional governance processes often involve complex interactions among formal rules, informal practices, political incentives, and administrative capacity. Understanding these dynamics has traditionally relied heavily on qualitative methods, including comparative case studies and institutional analysis. These approaches have been especially useful in illustrating how governance arrangements influence infrastructure investment decisions and implementation processes.

However, while qualitative analysis provides rich contextual insights, it is less effective for systematically testing causal relationships across many projects. The main goal of this study is to determine whether governance quality systematically influences infrastructure performance outcomes. Tackling this question requires an approach that translates institutional practices into measurable indicators for comparison across projects.

Therefore, the study adopts a positivist research philosophy. Positivism emphasizes systematic observation and measurement of empirical phenomena to establish causal relationships between variables. In the context of infrastructure governance research, this approach involves operationalizing governance practices through observable indicators and analyzing their statistical connection to infrastructure delivery outcomes.

The positivist approach used in this study does not assume that institutional processes are entirely deterministic. Governance dynamics are still affected by broader political and environmental factors. However, by focusing on measurable institutional practices—such as procurement transparency, contract management discipline, and oversight responsiveness. The study aims to identify consistent patterns connecting governance quality to project outcomes.
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This section describes the overall research design and explains how a cross-sectional, project-level approach enables systematic comparison of governance practices and infrastructure outcomes.
The study adopts a quantitative cross-sectional comparative research design based on project-level observations. This design examines how governance arrangements affect infrastructure delivery outcomes. The unit of analysis is each individual infrastructure project, allowing systematic comparison across projects built under similar national institutional conditions. By comparing projects within the same institutional environment, the design helps identify patterns in governance performance while accounting for broader sectoral and regulatory factors (Gerring, 2017). The cross-sectional dataset enables empirical evaluation of how variation in project-level governance practices relates to variations in delivery outcomes such as delays, cost overruns, and project stalls.
Infrastructure project datasets are increasingly used in empirical governance research because they provide a direct view of how institutional arrangements operate in practice. Studies of megaproject performance have shown that systematic patterns of cost overruns and implementation delays can be identified using project-level data (Flyvbjerg, 2014). However, most existing datasets mainly focus on financial or scheduling outcomes, offering limited insight into the governance processes that affect project performance.
For example, large-scale projects like the Arror and Kimwarer dams show how differences in governance can result in varied project outcomes within the same country.
This study expands existing methods by incorporating governance indicators from project documentation, oversight reports, and implementation records. By applying governance practices at the project level, the research goes beyond national governance indicators to examine how institutional arrangements influence project directions.

The research design adheres to established principles of quantitative social science research, emphasizing transparency in variable measurement, replicability of empirical analysis, and careful model specification (Creswell & Creswell, 2018; King, Keohane & Verba, 1994). The design, therefore, focuses on systematic comparison across cases to identify patterns linking governance practices to infrastructure delivery outcomes (De Vaus, 2014).
By emphasizing project-level governance features, the study uncovers institutional differences that are often concealed in macro-level analyses.
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Kenya offers a valuable setting for analyzing governance and infrastructure outcomes in the water sector. Besides the practical availability of project-level documentation, Kenya is a key case for studying infrastructure governance amid institutional complexity and environmental stress. The country features significant public and donor-funded investment in water infrastructure, a decentralized governance system with multiple implementing and oversight actors, and high vulnerability to climate variability, including recurring droughts and localized flooding.

This combination creates strong conditions for observing how governance arrangements influence project performance across similar infrastructure investments. In accordance with Gerring’s concept of analytically informative cases, Kenya allows the study of governance variation in a context where decentralization, sectoral fragmentation, and climate risk are expected to increase differences in project outcomes. The resulting dataset, therefore, supports structured comparison across projects operating within a shared national policy and institutional environment.

At the same time, Kenya’s infrastructure sector faces ongoing implementation challenges, such as delays, rising costs, and stalled projects. Evidence from national oversight agencies and development partners shows that many public investment projects are disrupted by procurement problems, funding shortages, land acquisition issues, and poor coordination. Parliamentary and audit reports have highlighted cases where infrastructure projects remained idle for extended periods while accruing significant sunk costs, indicating systemic issues in project planning and execution.

From a development finance perspective, these patterns align with broader findings on public investment management in Kenya. World Bank assessments highlight ongoing challenges in converting capital expenditure into completed, functional infrastructure, including bottlenecks in procurement, weak contract management, and institutional fragmentation among implementing agencies (World Bank, 2018). These issues contribute to delays and incomplete projects, reducing the efficiency of public spending and increasing the risk of project stalling.

Project-level evidence from World Bank–financed operations further demonstrate variation in implementation performance and governance outcomes. For example, the Kenya Water Security and Climate Resilience Project (P117635), a large multi-component investment aimed at strengthening water resource management and climate resilience, experienced delays and restructuring during its lifecycle, although its final outcome was rated Moderately Satisfactory by the World Bank Independent Evaluation Group (IEG). In contrast, the Water and Sanitation Service Improvement Project (WaSSIP, P096367) received a Satisfactory outcome rating, reflecting stronger implementation performance, particularly in urban water service delivery components.

These examples illustrate the variation in project performance even within a shared national and sectoral context, indicating that differences in governance quality and implementation processes could significantly influence outcomes. They also show that project delays and implementation issues are not isolated problems but part of broader institutional dynamics that affect infrastructure delivery.

Overall, this evidence underscores Kenya's importance as a key case for studying the link between governance and infrastructure performance. The presence of high investment levels, documented implementation challenges, and differences in project outcomes provides a solid empirical foundation for exploring how governance quality affects the likelihood of projects stalling, experiencing delays, or incurring escalating costs. Focusing on this setting enables the study to yield insights that are both academically meaningful and practically relevant to development finance and infrastructure governance.
The dataset includes projects related to:

I. Water supply systems

II. Irrigation infrastructure

III. Dams and water storage facilities

IV. Urban wastewater treatment

V. Rural water supply systems

VI. Flood management infrastructure.

Including both urban and rural water infrastructure projects allows the analysis to capture differences in governance across various implementation settings. Urban projects often require complex institutional coordination and financing, while rural projects tend to face resource constraints and decentralized administrative structures.

The dataset includes projects conducted over several years and contains information on planning, procurement, progress, and final outcomes. Project documentation was collected from government infrastructure reports, oversight records, and publicly accessible project documents.

After establishing the research design, the next section explains how governance and performance variables are operationalized for empirical analysis.
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This section defines the key variables used in the analysis and explains how governance quality and project outcomes are converted into measurable indicators.
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The three dependent variables—project stalling, time overrun, and cost overrun—are operationalized in a manner consistent with both the infrastructure literature and the econometric specifications used in the analysis.
Three infrastructure performance outcomes are analyzed:
1. Project Stalling
Project stalling is defined as a prolonged halt of significant implementation activities for 24 months or more without delivering functional infrastructure services. This threshold is consistent with operational benchmarks used in World Bank project performance assessments, in which extended inactivity is treated as an indicator of implementation failure rather than a routine delay (World Bank, 2017; World Bank Independent Evaluation Group, 2020).
For econometric estimation, project stalling is coded as a binary variable:

The 24-month threshold helps distinguish temporary administrative delays from more serious failures in project execution. While infrastructure projects may experience short-term disruptions due to procurement issues, funding cycles, or seasonal factors, a two-year period without meaningful progress serves as a conservative benchmark for identifying stalled projects. For phased projects, pauses between planned phases are not considered stalls if documentation shows that these interruptions were part of the approved implementation schedule.

Time Overruns
Time overrun is defined as the percentage difference between the actual project completion date and the originally approved schedule, measured from the official project start to the date of substantial completion. It is calculated as:

This definition aligns with standard methods in infrastructure project evaluation and World Bank project performance frameworks (World Bank, 2018). For regression analysis, time overrun is considered a continuous variable. When needed, extreme values are reviewed and, if appropriate, winsorized to minimize the impact of outliers.
Prior research has shown that infrastructure delays often originate from governance and managerial factors that can be systematically analyzed using project-level data (Love et al., 2016).
2. Cost Overruns
Cost overrun is defined as the percentage difference between the actual project expenditure and the initially approved project budget, expressed as:

This measure aligns with standard definitions employed in public investment management and World Bank evaluation frameworks (World Bank, 2018; IEG, 2020). In econometric models, cost overruns are treated as continuous variables and used as indicators of financial governance performance. Infrastructure research consistently finds recurring patterns of cost escalation across large projects (Flyvbjerg, 2014).
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A central methodological contribution of this study is the development of the Governance Quality Index (GQI) as a structured measure of project-level governance quality. Although governance is widely recognized as an important determinant of infrastructure performance, existing research frequently relies on national governance indicators, qualitative institutional assessments, or perception-based measures that are not designed to evaluate governance arrangements within individual infrastructure projects. GQI addresses this gap by operationalizing governance through observable project-level indicators derived from documentary evidence.

The development of GQI followed a systematic process. First, governance principles were identified through an extensive review of international infrastructure governance literature, including guidance published by the OECD, World Bank, United Nations, and major infrastructure governance studies. Second, governance dimensions were screened against three criteria: theoretical relevance, applicability to infrastructure governance, and availability of verifiable documentary evidence across the sampled projects. Third, operational definitions and coding rules were established for each governance indicator to promote consistency during assessment. Finally, governance scores were aggregated to generate a composite measure representing overall governance quality for each project.

The resulting index captures governance capability across nine complementary dimensions: procurement transparency, institutional coordination, audit responsiveness, contract supervision, payment reliability, documentation transparency, feasibility study completeness, land acquisition readiness, and risk allocation clarity. Collectively, these indicators represent governance processes operating throughout the infrastructure lifecycle rather than isolated administrative functions.

The GQI should therefore be understood as an operational measure of institutional governance capability rather than merely a checklist of governance activities. By combining multiple governance dimensions into a single composite index, the study provides a practical framework for examining how integrated governance systems are associated with infrastructure delivery outcomes.
The Governance Quality Index (GQI) was constructed using nine governance indicators covering project preparation, procurement governance, implementation management, oversight responsiveness, and documentation transparency. Each indicator was scored on a 0–2 scale, producing a maximum governance score of 18. The composite index was normalized to the range 0 to 1.
Previous research shows that governance structures and project management practices can be identified through observable indicators (Joslin & Müller, 2015). Studies on public infrastructure governance also highlight the importance of structured decision points and oversight mechanisms as measurable signs of governance quality (Klakegg et al., 2010).

Indicators are standardized and aggregated into a composite index that represents overall governance quality.
Table 3.1 shows the individual indicators used to construct the Governance Quality Index and the coding questions used during data collection. Each indicator reflects a specific governance practice related to a stage of the infrastructure project lifecycle.
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	Lifecycle Stage
	Indicator
	Coding Question

	Preparation
	Feasibility study quality
	Was a full technical and financial feasibility study completed before project approval?

	Preparation
	Risk assessment
	Were environmental, land, and social risks formally assessed?

	Procurement
	Transparent procurement
	Was the contractor selected through competitive bidding?

	Procurement
	Contract clarity
	Are responsibilities and risk allocation clearly defined in contracts?

	Implementation
	Monitoring mechanisms
	Were formal project monitoring systems established?

	Implementation
	Payment management
	Were contractor payments made on schedule without prolonged arrears?

	Oversight
	Independent audit
	Was the project subject to external oversight or audit?

	Oversight
	Corrective action
	Were audit findings acted upon during implementation?



The scoring of these indicators provides a structured method for evaluating governance practices across projects.
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The Governance Quality Index (GQI) is constructed using nine indicators across four lifecycle stages.
Scoring system
	Score
	Interpretation

	0
	Governance practice absent

	1
	Governance practice partially implemented

	2
	Governance practice is fully implemented


Maximum score = 18
To promote transparency in developing the Governance Quality Index (GQI), the scoring framework for evaluating governance practices throughout the project lifecycle is outlined in Table 3.2. The rubric specifies the governance stages, indicators, and scoring range for assessing the presence and quality of governance mechanisms in each infrastructure project.
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	Governance Stage
	Indicator
	Description
	Scoring Criteria
	Score Range

	Project Preparation
	Feasibility study completeness
	The extent to which technical, economic, environmental, and social feasibility assessments were conducted prior to project approval
	0 = No documented feasibility study; 1 = Partial feasibility study; 2 = Comprehensive feasibility analysis
	0–2

	
	Land acquisition readiness
	The degree to which land acquisition and resettlement issues were resolved prior to procurement
	0 = No land acquisition planning; 1 = Partial planning; 2 = Land issues fully resolved prior to procurement
	0–2

	Procurement Governance
	Procurement transparency
	Degree of compliance with competitive procurement procedures
	0 = non-competitive procurement; 1 = Limited competition; 2 = Open competitive procurement
	0–2

	
	Risk allocation clarity
	Clarity of contractual allocation of key implementation risks
	0 = Risks poorly specified; 1 = Partial risk allocation; 2 = Clearly defined contractual risk allocation
	0–2

	Implementation Governance
	Contract supervision capacity
	Presence of formal monitoring and project supervision mechanisms
	0 = No formal supervision; 1 = Limited monitoring; 2 = Dedicated supervision structure
	0–2

	
	Payment reliability
	Consistency and timeliness of contractor payments during implementation
	0 = Frequent payment delays; 1 = Occasional delays; 2 = Payments made according to contract schedule
	0–2

	Oversight and Accountability
	Audit responsiveness
	The degree to which audit recommendations were implemented
	0 = No response to audit findings; 1 = Partial response; 2 = Full implementation of recommendations
	0–2

	
	Institutional coordination
	Coordination between implementing agencies and oversight institutions
	0 = Fragmented institutional coordination; 1 = Partial coordination; 2 = Effective institutional coordination
	0–2

	
	Documentation transparency and record completeness
	Availability and consistency of project records, procurement documentation, implementation reports, and audit records throughout the project lifecycle
	0 = Major documentation gaps; 1 = Partial or inconsistent documentation; 2 = Comprehensive and verifiable documentation available
	0–2



Documentation transparency and record completeness are included as indicators of governance quality because infrastructure governance depends not only on formal procedures but also on the institutional capacity to maintain transparent and verifiable records throughout the project lifecycle. In many infrastructure contexts, particularly within decentralized and resource-constrained environments, fragmented or missing documentation may reflect weaknesses in oversight, accountability, and administrative coordination.
Table 3.2 shows the scoring rubric used to develop the Governance Quality Index. Governance practices are evaluated over four stages of the infrastructure lifecycle: preparation, procurement, implementation, and oversight. Each indicator is scored based on documentary evidence from project reports, audit findings, and implementation records. The total score provides a composite measure of governance quality for each project.
The combined scores from these indicators form the composite Governance Quality Index used in the econometric analysis.
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The nine indicators are combined using equal weighting to create a composite index ranging from 0 to 100. Equal weighting is justified because governance integrity is conceptualized as a lifecycle property, where weaknesses at any stage can compromise overall project performance. Project preparation, procurement transparency, contract management, and oversight are treated as equally essential components of governance quality, and there is no strong theoretical reason to favor one stage over another beforehand.

Equal weighting also improves transparency and replicability by avoiding arbitrary or sample-dependent weights. Although alternative methods such as principal component analysis (PCA) or factor analysis can be used to derive empirical weights, these techniques focus on statistical variance rather than theoretical importance and may yield weights that vary with the specific sample composition. Therefore, equal weighting remains the baseline choice.

The Governance Quality Index is calculated by summing the scores of the nine governance indicators. The maximum possible score is eighteen. To ensure consistency in analysis, the index is normalized to a 0–1 scale.

Where:
· represents governance quality for the project 
· represents the score for the governance indicator for project 
This standardized index allows for comparing governance quality across diverse types and sizes of projects.
Because governance practices influence infrastructure delivery at different points in the project lifecycle, the project lifecycle governance measurement model helps analyze how early-stage governance decisions impact subsequent project implementation outcomes.
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Control variables include project size, sectoral classification, implementing agency type, funding source, and climate exposure.

Climate exposure is classified as low, medium, or high based on documented exposure to droughts, floods, and rainfall variability during project implementation. Low exposure indicates project areas with little recorded climate disruption, medium exposure indicates areas experiencing occasional or moderate climate-related disruptions, and high exposure indicates areas facing recurrent or severe climate shocks likely to impact implementation timelines or infrastructure performance. When available, these classifications are supported by data from the Kenya Meteorological Department and verified against project documentation.
1. Political Transition
Political transitions reflect changes in political leadership during project implementation. Political turnover can interrupt administrative continuity and shift project priorities.
2. Climate Exposure
Climate exposure measures how much projects are affected by climate-related shocks like droughts or flooding. Research in socio-hydrology shows that climate impacts are influenced by governance institutions rather than happening independently (Di Baldassarre et al., 2020).
3. Project Size
The project size is determined by the total approved budget.
4. Financing Model
Projects are categorized by procurement methods, such as public procurement and public-private partnerships.
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	Variable
	Type
	Measurement

	Project stalling
	Dependent
	Binary indicator

	Time overruns
	Dependent
	Percentage delay

	Cost overruns
	Dependent
	Percentage cost increase

	Governance quality index
	Independent
	Composite governance score

	Political transition
	Control
	Leadership change indicator

	Climate exposure
	Control
	Climate shock indicator



With variables defined, the next section develops the conceptual framework that connects governance quality to infrastructure outcomes. All variables are derived from documentary evidence and standardized to ensure comparability across projects.
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This section develops the conceptual framework connecting governance quality to infrastructure performance and presents the hypotheses examined in empirical analysis.

The conceptual framework guiding this study directly builds on the theoretical synthesis developed in Chapter Two. Infrastructure delivery outcomes are viewed as the cumulative result of governance processes happening throughout the project lifecycle. Governance quality affects how risks are identified, assigned, and managed during project preparation, procurement, implementation, and oversight.

Weak governance practices allow early-stage risks to persist and build up over time. For example, inadequate feasibility studies may miss land acquisition issues or hydrological risks. If such issues are not addressed during procurement, contractual arrangements might inconsistently assign risks between implementing agencies and contractors. During implementation, these unresolved issues may manifest as payment disputes, contract renegotiations, or construction delays. When combined with fiscal constraints or institutional fragmentation, these problems can cause prolonged inactivity or project stalls.

The conceptual framework thus links governance quality to infrastructure outcomes through a series of intermediate implementation mechanisms. These include risk allocation, procurement transparency, contract supervision capacity, and the responsiveness of oversight institutions.

In addition to governance quality, the framework includes two contextual factors that can influence project outcomes: climate exposure and political transition dynamics. Climate events such as floods and droughts can disrupt construction timelines and alter the hydrological assumptions underlying project design. Political transitions might affect project continuity through shifts in administrative leadership, budget priorities, or institutional mandates.

These contextual variables do not operate independently of governance quality. Instead, they interact with institutional capacity to shape how projects respond to external shocks. Strong governance systems can withstand such shocks through adaptive management, while weak governance systems may experience implementation failures.
[image: ]
[bookmark: _Toc234481928]Figure 3.1 Conceptual Framework Linking Governance Quality and Infrastructure Delivery Outcomes

Figure 3.1 illustrates the conceptual relationships examined in this study. The Governance Quality Index (GQI) is the principal independent variable, capturing governance performance across the infrastructure project lifecycle. The framework proposes that stronger governance quality reduces the likelihood of project stalling and minimizes time and cost overruns. Climate exposure and political transition conditions are modeled as moderating variables because they may strengthen or weaken implementation outcomes depending on institutional resilience. The framework also incorporates control variables, including project size, implementing agency type, funding source, institutional complexity, geographic location, and planned project duration. The conceptual framework provides the analytical basis for the hypotheses and econometric models estimated in Chapters Three and Four.
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Based on the theoretical arguments and empirical research reviewed in Chapter Two, the study tests the following hypotheses.

H1: Governance Quality and Project Stalling- Higher governance quality reduces the probability that water infrastructure projects stall.

H2: Governance Quality and Time Overruns

Higher governance quality reduces the magnitude of time overruns in water infrastructure projects.

H3: Governance Quality and Cost Overruns

Higher governance quality reduces the magnitude of cost overruns in water infrastructure projects.

H4: Climate Interaction Hypothesis

Climate exposure moderates the relationship between governance quality and infrastructure performance, making projects with better governance more resilient to climate-related disruptions.

H5: Political Transition Hypothesis

Political transition exposure moderates the relationship between governance quality and infrastructure performance, indicating that projects undertaken during periods of political transition are more susceptible to implementation disruptions.
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The population of interest includes water infrastructure projects implemented in Kenya between 2005 and 2023. The study encompasses projects across various categories of water management infrastructure.

· Urban water supply systems

· Rural water supply infrastructure

· Wastewater treatment facilities

· Floodwater and stormwater management infrastructure

· Irrigation infrastructure

· Water storage and dam infrastructure

These categories represent the primary components of water infrastructure investment in Kenya and collectively highlight the sector's institutional diversity.

Urban water infrastructure projects usually involve large-scale treatment plants and distribution networks managed by city utilities. Rural water projects often rely on decentralized governance, including county governments and local organizations. Wastewater treatment infrastructure is subject to regulatory oversight related to environmental laws. Floodwater management systems typically require collaboration between water agencies, urban planning offices, and disaster response organizations.
Including these diverse project types enables the study to capture variation in governance practices while maintaining a consistent focus on infrastructure delivery outcomes.
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The study employs purposive sampling to construct a project-level dataset of water infrastructure investments suitable for lifecycle governance analysis. The sampling process followed a two-stage approach. First, projects were identified based on their relevance to Kenya’s water infrastructure sector, implementation period, project scale, and alignment with the study objectives. Second, documentary sufficiency screening was conducted to assess whether adequate procurement records, feasibility studies, implementation reports, audit documentation, expenditure reports, and monitoring records were available to support standardized Governance Quality Index (GQI) coding and comparative analysis.
Purposive sampling was necessary because the construction of the Governance Quality Index relied on consistent documentary evidence across multiple stages of the project lifecycle. Projects lacking sufficiently verifiable documentation could not be reliably assessed using the standardized governance framework and were therefore excluded from the final analytical sample.
An initial pool of 51 infrastructure projects was identified for potential analysis. During documentary review and governance coding, projects were assessed for the availability and consistency of records necessary for governance measurement. Consequently, 19 projects implemented by county governments following devolution reforms were excluded because the required documentary evidence was unavailable or inaccessible through reliable public sources. The final analytical sample, therefore, consisted of 32 projects with sufficiently verifiable documentation to support consistent governance assessment.
Projects were selected according to the following criteria:
· Implementation within the study period. 
· Implementation by either the national or county governments.
· Representation across major water infrastructure categories. 
Availability of sufficiently verifiable documentation for Governance Quality Index measurement. 
The purposive sampling strategy ensured that the dataset contained sufficient variation in governance arrangements and infrastructure delivery outcomes to support comparative and econometric analysis.
The use of purposive sampling limits external validity. Since final analytical inclusion depended partly on documentary sufficiency, the sample should not be interpreted as statistically representative of all water infrastructure projects in Kenya. Projects with more accessible and comprehensive documentation may systematically differ from those with less documentation in ways related to governance quality, administrative capacity, donor oversight, or institutional transparency. This creates a potential risk of sample selection bias if governance quality is associated with the extent of documentation availability.
While the final analytical sample size (n = 32) limits statistical power and constrains broad statistical generalization, the study prioritizes measurement precision, documentary consistency, and theoretical coherence, aligning with project-level governance research that uses observational and documentary datasets.
Accordingly, the study's findings are interpreted as analytically generalized to documented public water infrastructure projects, rather than as statistically representative estimates for the entire population of projects. Nevertheless, purposive sampling remains appropriate for observational governance research where measurement quality, theoretical relevance, and coding consistency are prioritized. As emphasized by King, Keohane, and Verba (1994), valid inference depends substantially on reliable and consistent measurement, while Shadish, Cook, and Campbell (2002) argue that credible causal inference in non-experimental settings can be strengthened through transparent treatment of validity limitations and careful research design.
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	Criterion
	Description

	Implementation period
	Projects implemented between 2005 and 2023

	Sector coverage
	Urban water, rural water, wastewater, irrigation, flood management

	Project status
	Completed, ongoing, delayed, or stalled projects included



Although the study focuses on Kenya’s water infrastructure sector, the findings may have broader analytical relevance for infrastructure governance in other low- and middle-income countries (LMICs) with similar institutional conditions, including large public infrastructure programs, procurement complexity, administrative fragmentation, and climate-related implementation vulnerabilities. Generalization should therefore be understood as analytical rather than statistical and is most applicable under comparable governance and institutional contexts.
The study therefore prioritizes theoretical and institutional explanations over statistical representativeness, consistent with comparative governance and infrastructure research that uses purposive, project-level case selection.
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The choice of documentary analysis as the principal data collection strategy reflects both the nature of the research problem and the characteristics of infrastructure governance. Governance processes are primarily institutional in nature and are expressed through formal records generated during project planning, procurement, implementation, monitoring, auditing, and evaluation. Consequently, documentary evidence provides direct insight into how governance arrangements operate throughout the infrastructure lifecycle.

Unlike interview-based studies, documentary analysis enables researchers to examine governance decisions that have already been formally recorded rather than relying solely on participants' retrospective accounts or perceptions. Infrastructure projects typically generate extensive documentary evidence, including feasibility studies, procurement records, environmental and social impact assessments, project progress reports, audit reports, parliamentary committee reports, financial statements, completion reports, and official policy documents. Collectively, these records provide a comprehensive institutional history of project implementation and enable consistent examination of governance processes across multiple projects.

Documentary analysis also offers important methodological advantages for comparative governance research. Because all projects are assessed using the same documentary criteria, the approach promotes consistency in governance measurement while reducing the potential influence of interviewer bias or respondent recall bias. Furthermore, documentary evidence reflects governance decisions made during actual implementation rather than post hoc interpretations of those decisions.

Nevertheless, documentary analysis also presents important limitations. Publicly available records may be incomplete, selectively reported, or vary in quality across institutions. Some governance processes may not be formally documented, while differences in documentation practices may reflect institutional capacity as much as governance performance itself. To reduce these limitations, the study employed documentary triangulation by drawing evidence from multiple independent sources wherever possible. Governance assessments were based on the convergence of documentary evidence rather than individual documents, thereby strengthening the credibility of governance scores assigned through the Governance Quality Index.

The use of documentary analysis is therefore considered appropriate because it provides a systematic, transparent, and replicable approach to assessing governance quality while remaining closely aligned with the institutional nature of infrastructure governance.
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This section explains the data sources and coding procedures used to create a consistent and comparable project-level dataset.
The study relies primarily on documentary data sources. These include:
· Government project databases

· Auditor-General reports

· Development partner project appraisal documents

· Infrastructure supervision reports

· Ministry of Water project implementation records

These sources provide detailed information on project governance practices and their implementation. Using multiple documentary sources helps the study cross-check governance indicators and minimizes measurement bias.
Projects like the Thwake Dam and the Northern Collector Tunnel provide detailed documentation to support governance coding.
The sources for the project dataset are summarized in Table 3-5. The table highlights key institutional reports and documentation used to collect project details, financial data, and implementation results for each infrastructure project included in the study.
[bookmark: _Toc234437368]Table 3‑5 Project Data Collection Sources
	Project
	Sector
	Key Data Sources

	Thwake Multipurpose Dam
	Dam
	Ministry of Water reports, African Development Bank project reports, and the Auditor General

	Karimenu II Dam
	Dam
	Ministry of Water project reports; Northern Collector Tunnel documentation

	Mwache Dam
	Dam
	World Bank documentation; Coast Water Works Development Agency

	Northern Collector Tunnel Phase I
	Water supply
	World Bank project documents; Nairobi City Water reports

	Northern Collector Tunnel Phase II
	Water supply
	Ministry of Water project updates; Parliamentary reports

	Itare Dam
	Dam
	Ministry of Water; Auditor General reports

	Arror Dam
	Dam
	Parliamentary investigations; Auditor General

	Kimwarer Dam
	Dam
	Senate oversight reports; Auditor General

	Thiba Dam
	Irrigation dam
	National Irrigation Authority reports

	Maruba Dam Rehabilitation
	Dam rehabilitation
	Water Works Development Agency

	Siyoi–Muruny Dam
	Dam
	Ministry of Water Planning documents

	High Grand Falls Dam
	Multipurpose dam
	Vision 2030 infrastructure reports

	Badasa Dam
	Water supply
	Isiolo Water and Sewerage Company

	Umaa Dam
	Water supply
	Kitui County infrastructure reports

	Masinga Dam Rehabilitation
	Hydropower/water
	KenGen reports

	Nairobi Northern Collector Water Supply Project
	Urban water supply
	Nairobi City Water; World Bank

	Nairobi Water Distribution Improvement
	Urban water
	Nairobi Water annual reports

	Mombasa Water Supply Expansion
	Urban water
	Coast Water Works Development Agency

	Kisumu Water Supply Project
	Urban water
	Lake Victoria South Water Works Development Agency

	Nakuru Water Supply Augmentation
	Urban water
	Rift Valley Water Works Development Agency

	Eldoret Water Supply Improvement
	Urban water
	Eldoret Water and Sanitation Company

	Malindi Water Supply Project
	Urban water
	Coast Water Agency reports

	Garissa Water Supply Expansion
	Urban water
	Garissa County infrastructure reports

	Nyeri Water Supply Improvement
	Urban water
	Tana Water Works Development Agency

	Meru Water Supply Expansion
	Urban water
	Meru Water and Sewerage Services

	Nairobi Sewerage Rehabilitation
	Wastewater
	Nairobi City Water; World Bank

	Dandora Wastewater Treatment Upgrade
	Wastewater
	Nairobi Water reports

	Kisumu Wastewater Treatment Plant
	Wastewater
	Lake Victoria South Water Agency

	Nakuru Sewerage Expansion
	Wastewater
	Rift Valley Water Works Agency

	Eldoret Sewerage Infrastructure
	Wastewater
	Eldoret Water and Sewerage Company

	Mombasa Wastewater Rehabilitation
	Wastewater
	Coast Water Agency

	Naivasha Sewerage Development
	Wastewater
	Rift Valley Water Works Agency

	Thika Sewerage Upgrade
	Wastewater
	Nairobi Water Services

	Galana-Kulalu Irrigation Project
	Irrigation
	National Irrigation Authority; Parliamentary reports

	Bura Irrigation Scheme Rehabilitation
	Irrigation
	National Irrigation Authority

	Mwea Irrigation Development
	Irrigation
	National Irrigation Authority

	Ahero Irrigation Scheme Expansion
	Irrigation
	National Irrigation Authority

	West Kano Irrigation Rehabilitation
	Irrigation
	National Irrigation Authority

	Lower Nzoia Irrigation Project
	Irrigation
	Ministry of Agriculture

	Tana Delta Irrigation Development
	Irrigation
	Ministry of Agriculture

	Perkerra Irrigation Scheme
	Irrigation
	National Irrigation Authority

	Hola Irrigation Scheme Rehabilitation
	Irrigation
	National Irrigation Authority

	Turkana Irrigation Development
	Irrigation
	County government reports

	Yala Irrigation Project
	Irrigation
	Ministry of Agriculture

	Kimira-Oluch Irrigation Project
	Irrigation
	National Irrigation Authority

	Nairobi River Flood Control Program
	Flood management
	Nairobi Metropolitan Services

	Kisumu Flood Mitigation Project
	Flood management
	Lake Victoria Basin Commission

	Budalangi Flood Control Project
	Flood management
	Ministry of Water

	Mombasa Stormwater Drainage Project
	Flood management
	Coast Water Agency

	Nairobi Metropolitan Drainage Improvement
	Flood management
	Nairobi City County



Drawing on multiple institutional sources enhances the dataset's completeness and boosts the robustness of the empirical analysis.
[bookmark: _Toc230209543][bookmark: _Toc234344822][bookmark: _Toc234489054]Data coding procedures 
Data was extracted from project documentation using a structured coding protocol aligned with the Governance Quality Index framework. Each project was evaluated against standardized criteria, and coding decisions were based on verifiable documentary evidence whenever possible.

To improve reliability, coding followed explicit decision rules documented in a coding guide. When multiple sources provided conflicting information, priority was given to the most authoritative and recent source, with audit reports, official implementation records, and financing documents used to triangulate evidence. Ambiguous cases were flagged and resolved through rule-based adjudication, with conservative coding applied where documentation was insufficient to support higher governance scores.

A subset of projects was recorded to assess the consistency of coding decisions, and discrepancies were reviewed against the coding protocol to ensure uniform application of classification criteria. This process minimizes the risk of subjective interpretation and enhances the transparency of dataset creation.
To improve coding reliability and reduce subjective interpretation bias, a subset of projects was independently reviewed and cross-coded. Inter-coder agreement exceeded 85 percent, indicating substantial consistency in project classification and governance scoring. Coding discrepancies were resolved through discussion, documentary verification, and refinement of operational coding definitions.
Missing data was managed cautiously. Where no credible documentary evidence existed, observations were treated as missing rather than mechanically imputed. For governance indicators, the absence of evidence was not automatically treated as evidence of absence unless the relevant documentation would reasonably have been expected to contain such information. Sensitivity checks were conducted to assess whether excluding observations with missing data affected the main results.

Since the empirical analysis depends on project-level data gathered from various sources, Table 3.6 presents the main data sources and coding methods used for each variable. The table promotes transparency on how project features, governance indicators, and performance results were obtained from documentary evidence.
Table 3.6 Data Sources and Variable Coding Framework
	Variable
	Definition
	Coding Method
	Primary Data Sources

	Project name
	The infrastructure project is included in the dataset
	Nominal
	Ministry of Water project lists

	Sector
	Type of water infrastructure
	Dam / Irrigation / Water Supply / Sewerage / Flood
	Government infrastructure reports

	County
	Geographic location of the project
	Kenyan county name
	Project documentation

	Start year
	Year construction or project implementation began
	Numeric
	Feasibility studies, project reports

	Planned completion year
	Original expected completion year
	Numeric
	Project feasibility studies

	Actual completion year
	The year the project became operational
	Numeric
	Ministry completion reports

	Planned cost
	Initial approved project budget
	Kenyan Shillings (KES)
	Budget reports, financing agreements

	Final cost
	Final expenditure recorded
	Kenyan Shillings (KES)
	Auditor General reports

	Procurement model
	Infrastructure financing arrangement
	Public / PPP / Donor-funded
	Procurement documentation

	Governance Quality Index
	Composite score of governance practices across the project lifecycle
	Sum of indicator scores (0–18)
	Project documents, audit reports

	Political transition
	Whether the implementation overlapped with the national election cycle
	Binary (1 = election period overlap, 0 = none)
	Kenya electoral calendar

	Climate exposure
	Exposure of the project area to climate shocks
	Low / Medium / High
	Kenya Meteorological Department data

	Time overrun
	Difference between planned and actual completion time
	Percentage delay
	Project reports

	Cost overrun
	Difference between planned and final costs
	Percentage increase
	Audit and financial reports

	Project outcome
	Final delivery status
	Completed / Delayed / Stalled
	Project implementation reports



[bookmark: _Toc230209544][bookmark: _Toc234344823][bookmark: _Toc234489055]Data Structure and Estimation Strategy
This section describes the empirical approach used to assess the link between governance quality and infrastructure results.
The dataset is structured as a cross-sectional sample of infrastructure projects, with each project observed once using standardized governance and performance indicators.

Although infrastructure datasets can sometimes be expanded into panel form through timeline reconstruction, this study adopts a cross-sectional design for both practical and conceptual reasons. Governance quality is defined as a composite lifecycle measure rather than as a series of regularly observed time-varying indicators. Additionally, project documentation does not provide consistently timed observations across projects to enable reliable panel construction. Reporting frequency varies between agencies, and key implementation events are often recorded irregularly, making retrospective reconstruction subject to measurement errors.

While panel or pseudo-panel methods could enhance causal inference by leveraging within-project variation over time, such approaches would require more consistent, systematically recorded data than are available for the current study. Therefore, the cross-sectional design offers a more transparent and justifiable framework for comparing governance and performance across projects.
The empirical analysis uses a project-level dataset of water infrastructure investments in Kenya from 2005 to 2023. Each entry in the dataset represents a single infrastructure project and includes details on governance practices, project features, and implementation results. Since the dataset reflects a snapshot of projects rather than repeated measures of the same project over time, the empirical models are estimated with cross-sectional regression methods.

The estimation strategy aims to examine the relationship between governance quality and infrastructure delivery outcomes while accounting for project characteristics and contextual factors. Logistic regression models are employed to estimate the likelihood that a project becomes stalled, since the dependent variable is binary. For continuous performance measures—specifically time overruns and cost overruns—ordinary least squares (OLS) regression is used to assess the conditional effects of governance quality on project performance.
Logistic regression was selected because the dependent variable (project stalled versus non-stalled) is binary, and the logit model provides coefficients that are comparatively easier to interpret in terms of implementation risk. Robustness checks using alternative link specifications, such as probit models, produced substantively comparable results.
To ensure reliable inference, all models are estimated using heteroskedasticity-robust standard errors. Control variables that capture project size, financing modality, project type, climate exposure, and political transition dynamics are included to account for observable differences across projects that may influence outcomes. This estimation strategy allows the analysis to isolate the impact of governance quality while recognizing the broader institutional and environmental context in which infrastructure projects are implemented.
Following established principles of social science research design, the study emphasizes transparency in measuring variables and the replicability of the empirical analysis (King, Keohane & Verba, 1994).


[bookmark: _Toc230209545][bookmark: _Toc234344824][bookmark: _Toc234489056]Econometric Model Specification

The study uses regression-based econometric models to evaluate the link between governance quality and infrastructure performance.
The baseline regression model is specified as follows:

where:
· represents project performance outcomes.
· represents the quality of governance.
· climate and political variables represent contextual conditions.
Econometric specification adheres to established methods for modeling cross-sectional relationships between institutional variables and performance outcomes (Greene, 2012; Wooldridge, 2010).
Logistic Regression Model (Project Stalling)


OLS Model (Time and Cost Overruns)

The econometric models follow standard approaches for analyzing cross-sectional relationships between institutional variables and performance outcomes in applied social science research (Greene, 2012).
All models are estimated using heteroskedasticity-robust standard errors to ensure consistent statistical inference despite variation in project scale and complexity.
[bookmark: _Toc230209546][bookmark: _Toc234344825][bookmark: _Toc234489057]Model Identification and Causal Interpretation

Because governance arrangements are not randomly assigned to infrastructure projects, careful model specification is necessary for causal interpretation. The analysis thus includes control variables that represent project characteristics and institutional conditions.

Because governance practices are established early in the project lifecycle, concerns about reverse causality are minimized. However, causal inference still follows principles of quasi-experimental research design for observational data (Shadish, Cook & Campbell, 2002; Angrist & Pischke, 2009).

[bookmark: _Toc230209547][bookmark: _Toc234344826][bookmark: _Toc234489058]Econometric Assumptions and Diagnostic Procedures

Regression-based econometric models depend on several assumptions about the statistical properties of the data. Violating these assumptions can result in biased or inefficient parameter estimates. The empirical analysis, therefore, includes diagnostic procedures designed to assess the appropriateness of the chosen estimation methods.

One key concern is heteroskedasticity, which happens when the variance of the error term varies across observations. Infrastructure projects differ significantly in size and complexity, making heteroskedasticity a likely issue. To manage this, the analysis uses heteroskedasticity-robust standard errors in all regression models.

Another potential issue is multicollinearity among explanatory variables. Because governance indicators, climate exposure, and political transition variables may be correlated, variance inflation factors (VIFs) are calculated to assess multicollinearity. Variables with excessively high VIF values are examined to ensure that model estimates remain stable.

Model specification tests are also performed to determine whether key explanatory variables have been left out. These tests help verify that the estimated relationship between governance quality and project outcomes is not affected by omitted variable bias.

Together, these diagnostic procedures bolster confidence that the econometric models deliver reliable estimates of the relationships under examination.
The following section expands the model to include institutional resilience amid climate and political stress.
[bookmark: _Toc230209548][bookmark: _Toc234344827][bookmark: _Toc234489059]Institutional Resilience Modeling: Climate and Political Transitions
This section expands the empirical model by including interactions between climate and political transition as institutional stress factors.

One of the main points in Chapter Two is that infrastructure performance depends not only on the quality of governance but also on how governance systems respond to external shocks. Climate variability and political transitions are two sources of institutional stress that can affect infrastructure delivery outcomes.
Climate events and political transitions are considered contextual variables that interact with governance quality. Adaptive governance research indicates that institutional capacity determines whether climate variability causes system disruption or leads to effective adaptation (Lebel et al., 2021). The interaction design enables the study to assess whether governance quality reduces or intensifies the impacts of environmental and political shocks.

Instead of viewing these factors as independent determinants of performance, the study conceptualizes them as moderating influences that interact with governance quality. Strong governance systems can help projects adapt to environmental or political disruptions, while weak governance systems may amplify the effects of such shocks.

To empirically capture these dynamics, the econometric models incorporate interaction terms between governance quality and both climate exposure and political transition variables. These interaction terms enable the analysis to examine whether governance quality affects the impact of external shocks on project outcomes.

For example, climate shocks such as flooding can disrupt construction schedules or damage partially completed infrastructure. Projects with strong governance mechanisms may respond by renegotiating contracts, adjusting schedules, or modifying designs. Conversely, projects with weaker governance systems may face disputes, funding interruptions, or contractor withdrawals, increasing the risk of delays.
Flood-related disruptions to projects such as the Budalangi flood control system demonstrate how climate shocks interact with governance capacity.
Similarly, political transitions can influence infrastructure projects through changes in leadership, shifts in budget priorities, or organizational restructuring. When governance institutions are strong, project continuity can often be maintained despite political changes. However, in fragmented governance systems, political transitions may lead to implementation failures.

This interaction specification links the empirical model with the institutional resilience framework developed in Chapter Two. By including these interaction effects, the study offers a more detailed understanding of how governance quality influences infrastructure resilience in the face of environmental and political uncertainty.
[bookmark: _Toc230209549][bookmark: _Toc234344828][bookmark: _Toc234489060]Robustness Checks and Sensitivity Analysis
This section assesses the stability and reliability of the empirical results under different model specifications and assumptions.
Robustness checks are performed to ensure that the empirical results reflect underlying institutional dynamics rather than model artifacts. These procedures aim to evaluate the stability, consistency, and sensitivity of the estimated relationships under different assumptions, measurement methods, and sample conditions.

First, alternative specifications of the Governance Quality Index (GQI) are estimated to assess whether the results depend on how governance is measured. This includes re-estimating models using disaggregated governance factors (e.g., preparation quality, procurement discipline, implementation oversight) and different weighting methods. By comparing these specifications, the analysis determines whether specific aspects influence the link between governance and project results or whether this link reflects a broader institutional effect.

Second, heteroskedasticity-robust standard errors are used to address potential non-constant variance in the error term, which is common in project-level data characterized by differences in project size, funding structure, and sectoral complexity. This guarantees that statistical inference remains valid even when classical homoskedasticity assumptions are violated.

Third, subsample analyses are conducted across various project categories, including differences by project type (e.g., urban water supply, irrigation, flood management), financing modality (public vs. PPP), and scale (large vs. medium projects). These comparisons enable the study to evaluate whether governance effects are consistent across contexts or systematically vary across distinct institutional and operational settings.

Fourth, sensitivity analysis is conducted on climate exposure measures to address potential measurement errors and alternative ways of defining environmental risk. This involves testing various indicators of climate variability (e.g., drought frequency, flood occurrence, rainfall variability) and assessing whether the moderating effect of climate conditions on project performance remains consistent across these specifications.

Additionally, a series of standard econometric diagnostics is performed to assess model validity and ensure that the estimated relationships are not affected by violations of classical regression assumptions. These include tests for multicollinearity, model specification errors, and influential observations. When necessary, corrective measures are taken to preserve the robustness of the empirical results (Wooldridge, 2013).

These robust procedures collectively enhance confidence in the findings by demonstrating that the relationships between governance quality and infrastructure performance remain consistent across different model specifications, measurement choices, and sample conditions, rather than depending on a specific empirical setup.

[bookmark: _Toc230209550][bookmark: _Toc234344829][bookmark: _Toc234489061]Measurement Validation of the Governance Quality Index

The Governance Quality Index (GQI) serves as the main explanatory variable in this study. Therefore, ensuring the validity and reliability of this index is essential for the credibility of empirical analysis.

The GQI is built from multiple indicators that represent governance practices throughout the infrastructure lifecycle. These indicators measure aspects such as the quality of feasibility preparation, transparency in procurement, discipline in contract management, and responsiveness in oversight. Since governance quality is inherently multidimensional, combining these indicators into a single composite index allows the study to capture a wider range of institutional patterns while remaining analytically manageable.

The index validation is conducted through the following steps.

First, content validity is confirmed by aligning each governance indicator with the theoretical mechanisms outlined in Chapter Two. Institutional theory, principal–agent theory, and transaction cost economics all highlight the importance of governance arrangements during project preparation, procurement, and implementation. The chosen indicators, therefore, directly relate to the governance mechanisms emphasized in literature.

Second, internal consistency is evaluated by analyzing how well the governance indicators show consistent patterns across projects. Indicators representing distinct stages of the project lifecycle should show a positive relationship if they measure a common underlying governance concept.

Third, construct validity is assessed by examining whether projects with higher governance index scores consistently demonstrate better performance outcomes. Although this relationship is formally assessed in econometric models, initial descriptive analysis provides a preliminary indication of whether the index behaves as theoretically expected.

Through these validation steps, the study aims to ensure that the Governance Quality Index provides a meaningful empirical representation of institutional governance practices within infrastructure projects.

Beyond its substantive findings, the study contributes methodologically to infrastructure governance research by demonstrating a practical approach for measuring governance quality at the project level. The Governance Quality Index provides a transparent and replicable framework for assessing governance arrangements using documentary evidence, enabling governance to be incorporated into quantitative analysis alongside conventional infrastructure performance indicators.

The study further illustrates the value of integrating documentary analysis with statistical modelling to examine governance-performance relationships. This mixed-methods approach combines the explanatory richness of institutional documentary evidence with the analytical rigour of quantitative regression analysis, providing a stronger empirical basis for investigating governance than either approach would offer independently.

Although developed within Kenya's water infrastructure sector, the methodological framework established by this research may provide a foundation for future governance studies seeking to operationalize governance quality across different infrastructure sectors, institutional settings, and developing-country contexts.

[bookmark: _Toc230209551][bookmark: _Toc234344830][bookmark: _Toc234489062]Data Limitations and Mitigation Strategies

The availability and consistency of project-level data often limit empirical analysis of infrastructure governance. Infrastructure projects usually involve multiple agencies, funding partners, and oversight bodies, each maintaining separate documentation systems. Consequently, project records can vary in completeness across different projects and overtime. In this study, some project documentation, especially for older infrastructure investments, may lack complete information on procurement processes, implementation schedules, or contract management details.

A second limitation concerns how governance quality is measured. Governance practices are naturally complex and may not be fully represented by a limited set of observable indicators. Although the Governance Quality Index developed in this study includes multiple governance aspects across the infrastructure lifecycle, it still only approximates complex institutional processes. Measurement error may occur if some governance practices are not documented in the available project records.
While documentation gaps may indicate governance weaknesses, the study recognizes that incomplete records may also arise from broader archival and administrative limitations unrelated to project performance.

To address these limitations, the study uses several strategies. First, governance indicators are gathered from multiple documentary sources, such as project reports, procurement documents, and oversight records, allowing for cross-checking of information across sources. Second, standardized coding procedures are applied to ensure consistency in how governance indicators are built across projects. Third, robustness tests are performed using different model specifications and variable definitions to confirm that the main empirical results stay consistent under various assumptions.
Using multiple documentary sources enhances the dataset's reliability and reduces reliance on any one reporting institution.

While these measures cannot eliminate all sources of uncertainty, they reduce the risk that data inconsistencies or measurement limitations influence the empirical results. The analysis thus offers a systematic and transparent evaluation of the relationship between governance quality and infrastructure delivery outcomes within the limits of available project-level data.


[bookmark: _Toc230209552][bookmark: _Toc234344831][bookmark: _Toc234489063]Ethical Considerations
This section discusses ethical issues related to data use, transparency, and potential sources of bias.
This study relies exclusively on publicly available and archival project documentation. No human subjects were directly involved, and no personal or confidential data was collected.

In addition to standard ethical considerations, the study acknowledges responsibilities related to public data governance and archival integrity. Documentary sources are used in a manner consistent with their public status, with careful attention to accurate citation, contextual interpretation, and source traceability. Since some infrastructure records relate to politically sensitive decisions, the analysis avoids speculative or accusatory interpretations and presents findings in a balanced, evidence-based manner.

First, special attention is given to data integrity and transparency. All data sources are thoroughly documented, and the methods used to create key variables—particularly the Governance Quality Index—are clearly explained to ensure reproducibility and clarity in analysis. This is vital for maintaining credibility in quantitative research and aligns with established standards for transparent empirical work.

Second, the study carefully examines potential sources of bias in administrative and audit-based data. Public sector records may exhibit reporting biases, selective disclosures, or institutional views that prioritize compliance over successful implementation. Additionally, projects that face greater scrutiny may appear weaker in governance quality due to more detailed reporting. To address these issues, the study uses a cautious interpretive approach and, when possible, cross-checks evidence from multiple sources. The analysis highlights consistent patterns across cases rather than isolated observations, which helps reduce the likelihood that findings are influenced by reporting artifacts.

Third, the research guarantees fair and balanced representation of institutional performance. While governance quality is assessed across projects, results are presented at an overall and analytical level, avoiding the attribution of responsibility to specific individuals or agencies. The focus remains on systemic governance dynamics rather than individual fault, in line with ethical standards in public administration research (Bryman, 2016).

Fourth, the limitations of secondary data are clearly acknowledged. Audit reports and institutional records may not fully reflect informal practices, political dynamics, or unrecorded implementation challenges. By recognizing these limitations, the study avoids over-interpretation and situates its findings within the broader institutional and contextual context.

Finally, the study adheres to basic principles of research ethics, including honesty in reporting, avoiding data manipulation, and fully disclosing methodological limitations. These principles align with widely accepted ethical standards in social science research, particularly in studies of governance and public-sector performance (Resnik, 2018).

Together, these measures ensure that the research is conducted in a methodologically rigorous, ethically responsible manner and is attentive to potential sources of bias in infrastructure governance analysis.
[bookmark: _Toc230209553][bookmark: _Toc234344832][bookmark: _Toc234489064]Identification Strategy and Endogeneity Considerations

This section addresses potential endogeneity issues and describes the strategies employed to improve causal interpretation.
The identification strategy is based on the temporal ordering of governance practices relative to project outcomes. A substantial portion of the Governance Quality Index reflects governance arrangements established in the initial stages of the project, including project preparation, procurement processes, and contractual design. These elements are plausibly predetermined with respect to later outcomes such as stalling, delays, and cost overruns, thereby reducing the risk of reverse causality.

However, not all governance indicators are entirely exogenous. Some elements of implementation and oversight may change in response to emerging project challenges, creating the potential for simultaneity. Therefore, the study does not claim complete causal identification but instead aims to enhance causal interpretation through theoretically informed design.

Fixed-effects estimation is not feasible because of the cross-sectional structure of the dataset, and no credible instrumental variable was found that met both relevance and exogeneity criteria. Instead, the analysis depends on temporal ordering, control variables, and robustness checks to address endogeneity concerns.

Unobserved confounding factors may still exist, such as political dynamics, contractor capacity, and informal institutional practices that are not fully documented in project records. The results are therefore interpreted as evidence of systematic relationships between governance quality and project outcomes, rather than definitive proof of causality.

[bookmark: _Toc230209554][bookmark: _Toc234344833][bookmark: _Toc234489065]Methodological Strengths of the Study

The methodological approach used in this study has several strengths that improve both analytical rigor and transparency. 
First, the research goes beyond national governance indicators by creating a project-level Governance Quality Index (GQI) based on observable governance practices throughout the infrastructure lifecycle. This provides a more accurate way to evaluate how governance arrangements affect delivery outcomes within a specific sector and country. 
Second, the study uses a lifecycle analytical framework to identify how governance issues during project preparation, procurement, and implementation accumulate over time to influence project performance. 
Third, the empirical design combines institutional variables with contextual factors, such as climate exposure and political transition dynamics, offering a more realistic view of the governance environment in which water infrastructure projects are conducted. 
Together, these methodological choices lead to a deeper and more evidence-based understanding of infrastructure governance and its effects on project delivery. By operationalizing governance quality at the project level and empirically linking it to infrastructure delivery outcomes, the study provides methodological tools to support future comparative research on infrastructure governance in developing-country contexts.
This study contributes to the infrastructure governance literature by introducing a project-level, lifecycle-based measure of governance quality that more accurately reflects institutional performance than traditional macro-level indicators.
[bookmark: _Toc230209555][bookmark: _Toc234344834][bookmark: _Toc234489066]Chapter Summary

This chapter has described the methodological framework used to examine how governance quality affects the performance of water infrastructure in Kenya. By employing a project-level empirical approach and developing a Governance Quality Index based on observable institutional practices, the study offers a structured method for analyzing infrastructure delivery outcomes.
Including diverse water infrastructure types—such as urban and rural water supply systems, wastewater treatment infrastructure, irrigation schemes, flood management systems, and dam projects—ensures the analysis captures the full spectrum of governance challenges within the sector.
The econometric models developed in this chapter enable the study to assess whether governance quality systematically affects the likelihood of project stalling, time overruns, and cost overruns, while considering contextual factors such as climate exposure and political transition dynamics.

The next chapter presents the empirical findings of this analysis and assesses the hypotheses developed in this chapter.






























[bookmark: _Toc232375968][bookmark: _Toc234344835][bookmark: _Toc234489067]RESULTS AND FINDINGS	Comment by James Punch: Hi Erick,
You have done a fantastic job and should be proud of the work you have done. Chapter four is a well-structured, substantive empirical chapter that presents the findings of a study in a clear and professional manner. The chapter covers five hypotheses, uses a range of analytical methods (descriptive statistics, logistic regression, correlation, documentary analysis), and draws on real project cases to ground the findings. The writing is largely easy to follow and detailed, and the chapter follows a logical progression from descriptive results through to hypothesis testing, integrated discussion, and summary. At PhD level, this is a solid piece of work. The core argument that governance quality is closely associated with better infrastructure delivery is well supported across multiple lines of evidence. The chapter is also long and detailed, which is appropriate given what it needs to cover. There are a couple of considerations prior to finishing this chapter including a need for more critical depth in the discussion sections, minor statistical and data presentation requirements, and some gaps in how limitations are handled.


Strengths.

Clear structure and logical flow: The chapter is very well organised. Each research question follows the same clear pattern: introduce the question, state the hypothesis, present the evidence, reach a conclusion. This consistency makes the chapter easy to follow and demonstrates methodological discipline. The Table of Contents is detailed and navigable.

Multiple methods, used appropriately: Using descriptive statistics, correlation analysis, logistic regression, and documentary review together is a strength. The triangulation of evidence across methods particularly using documentary case examples to support quantitative findings is good research practice and adds credibility to the conclusions.

Real project cases bring the data to life: Section 4.3.7 (Illustrative Low-Governance Cases) is a highlight. The specific examples of High Grand Falls Dam, Arror Dam, Kimwarer Dam, and others make the findings tangible. The reference to a combined public investment of KES 101 billion gives the work real-world weight. More of this kind of contextual grounding throughout the chapter would strengthen it further.

Hypothesis outcomes are clearly signposted: Each hypothesis is clearly stated, tested, and concluded. The summary table (Table 4.10) is a useful tool for the reader and works well as a reference point. The distinction between "Supported," "Partially Supported," and the reasons for partial support (H3) is handled professionally.

Documentation accessibility finding is original and notable: Section 4.7 on county government documentation gaps is an original and important finding. It adds institutional depth beyond the core hypothesis testing and has practical policy relevance. This section stands out as a genuine contribution to the field.

Governance Quality Index (GQI) is clearly explained: The GQI construction is explained clearly and consistently throughout. The nine component scores (Table 4.3) are well presented, and the commentary on why audit responsiveness scored highest (with reference to the Constitution of Kenya, 2010) shows good contextual awareness.

The integrated discussion (Section 4.9) is the strongest part of the chapter: The integrated discussion adds genuine analytical value. It moves beyond restating results and begins to synthesise the evidence into a coherent governance narrative. The framing of governance as an "integrated institutional system" rather than a set of isolated practices is a strong conclusion and sets up Chapter Five well.


Areas for Consideration.

Significant Repetition Throughout the Chapter:
This is the most important issue to address. Several key points are stated multiple times (sometimes three or four times) across different sections. For example the finding that a one-unit increase in GQI reduces project stalling probability appears word-for-word in at least three separate sections (4.3.5, 4.8, and 4.3.6), the description of the logistic regression result (β = -7.173, p = 0.005) is repeated almost identically in sections 4.3.5 and 4.3.8, the point about governance functioning as an "integrated institutional system rather than a collection of discrete administrative practices" appears verbatim in both 4.9 and 4.10, and the implication that governance influences financial outcomes indirectly through procurement, oversight, and disbursement is repeated in sections 4.5.3, 4.5.5, and 4.9.3. Each section should add something new. Results sections should report findings. Discussion sections should interpret and theorise. Summary sections should synthesise not repeat. Audit every paragraph in sections 4.3.8, 4.4.7, 4.5.7, 4.6.8, 4.8, 4.9, and 4.10 and remove duplicated sentences unless they are required. 

The Discussion Sections Need More Critical Depth: The integrated discussion (4.9) is largely descriptive. It restates what was found and links it to cited literature, but it does not always go far enough in critically analysing the findings. Specifically why does governance quality have such a strong effect? The chapter confirms that higher GQI is associated with lower stalling, but does not deeply explore the causal mechanisms. Is it the procurement transparency component that drives most of the effect? Is it payment reliability? The component scores (Table 4.3) suggest payment reliability is the weakest area — but this is not picked up in the discussion as a priority area for investigation. Are there alternative explanations? The chapter rarely entertains the possibility that the relationship between GQI and project outcomes could be driven by a confounding variable for example, project complexity, donor funding type, or project scale. A brief acknowledgement and counter-argument would demonstrate critical thinking. The partial support for H3 deserves more analysis. The explanation given for why H3 was only partially supported (i.e., incomplete data) is reasonable, but the chapter could go further. For example: is there a theoretical reason why governance might have less direct influence on costs than on time? Could sunk costs, inflation, or exchange rate volatility play a larger role in cost overruns than governance? In each of the 4.9 subsections, add one paragraph that goes beyond reporting and asks "so what does this actually mean?" and "what else could explain this?"

Statistical Points That Need Addressing: 
The odds ratio of 0.001 needs more careful handling. An odds ratio this extreme (OR = 0.001 from a GQI coefficient of -7.173) is unusual and likely reflects the bounded nature of the 0–1 GQI scale and a small sample. The chapter does note this with the phrase "should be interpreted with caution" — but this needs to be more explicitly discussed. An examiner will probe this directly. Consider adding a footnote or paragraph explaining that this is a scale-artefact rather than a substantive claim about the true effect size.
Pseudo R² of 0.42 is not discussed critically. A McFadden pseudo R² of 0.42 is actually quite high. The chapter mentions it "explains a meaningful proportion of variance" — but it would be stronger to contextualise this against typical values in comparable studies. Is 0.42 expected for this type of outcome variable in infrastructure governance research?
n = 32 is acknowledged but not robustly addressed. The small sample is mentioned in several places but its implications are not fully worked through. With n = 32 and a binary dependent variable with only 11 stalled cases, the logistic regression model has very limited degrees of freedom. The risk of overfitting and the limitations of the pseudo R² are worth a more frank discussion.
Figure 4.3 contains inconsistency. The figure caption states mean GQI of 0.70 for non-stalled and 0.38 for stalled, but Table 4.4 reports 0.827 and 0.554 respectively. These figures do not match. This needs to be corrected / explained.
Correct the discrepancy in Figure 4.3. Add a dedicated limitations paragraph within section 4.3.5 addressing the interpretation of the odds ratio and the model's constraints given n = 32.

The "Figures" Are Described But Not Visible: Several figures are referred to throughout the chapter (Figures 4.1 through 4.7) but no actual charts or graphs appear in the extracted content. The text descriptions provided as captions (e.g., "Figure 4.3 illustrates...") are detailed enough to work as standalone commentary, but this only works if the figures themselves are present and correct. The mismatch in Figure 4.3 noted above suggests the text captions and figure content may not have been cross-checked.

The Cost Overrun Section (4.5): Section 4.5 is noticeably thinner than the other research question sections. The core issue is that the data appears incomplete  but rather than being direct about this limitation upfront, the chapter circles around it across multiple paragraphs before reaching the same conclusion each time. The section also relies heavily on Table 4.9, which describes governance categories in qualitative terms ("lower expenditure variability; stronger financial stability") rather than actual data. This reads more like opinion than evidence. Restructure section 4.5 to: (1) acknowledge the data limitation clearly and early; (2) present what can be said from the available data; (3) use the documentary evidence more specifically (name projects and link to documented cost patterns). Cut the circular repetition.

The Introduction Has a Typo: Section 4.1 contains "20012" (should read "2012"). This should be corrected before submission.

Transition Between Sections 4.6 and 4.7 Is Abrupt: Section 4.7 on documentation accessibility is important but sits oddly as a standalone section between the hypothesis testing and the summary of hypothesis testing. It reads as an afterthought. Consider either integrating it more clearly into the hypothesis framework (treating documentation accessibility as a finding in its own right from the outset) or restructuring it as the first subsection of 4.9 (Integrated Discussion).

[bookmark: _Toc232375969][bookmark: _Toc234344836][bookmark: _Toc234489068] Introduction

This chapter reports the empirical results of the study and evaluates the extent to which governance quality is associated with infrastructure delivery outcomes across selected water infrastructure projects in Kenya. The analysis is structured around the study’s research questions and hypotheses and applies the methodological framework developed in Chapter Three to assess relationships between governance conditions and project performance outcomes.

The presentation of results proceeds from descriptive assessment to hypothesis testing. Initial sections examine the distribution of governance quality across the sampled projects before evaluating relationships between governance quality and project stalling, implementation delays, cost overruns, and contextual implementation conditions. Empirical evidence is presented using descriptive statistics, comparative analysis, documentary assessment, correlation analysis, and logistic regression estimation. Throughout the chapter, emphasis is placed on the transparent reporting of results, objective interpretation of statistical evidence, and alignment between empirical findings and the study’s analytical framework.
The empirical analysis is based on an initial pool of fifty-one water infrastructure projects implemented between 2012 and 2025. However, nineteen county government projects implemented following devolution reforms were excluded from the final analytical sample because documentary evidence required for Governance Quality Index (GQI) measurement was unavailable or inaccessible through reliable public sources. Consequently, the final analytical sample consisted of thirty-two projects with sufficiently verifiable documentation to support standardized governance assessment and comparative analysis.

Blank cells in the dataset represent two distinct conditions. First, some variables contain missing values because documentary evidence was unavailable or inaccessible during data collection. Second, variables such as Year_Actual_End and Actual_Cost remain blank for ongoing projects because implementation had not yet been completed at the time of analysis. These values are therefore treated as structurally missing rather than omitted due to data quality limitations.

Consistent with Chapter Three, governance quality was measured using the Governance Quality Index (GQI), constructed from nine lifecycle governance indicators covering project preparation, procurement governance, implementation management, oversight, responsiveness, institutional coordination, and documentation transparency. Each indicator was scored on a 0–2 scale, producing a maximum governance score of 18. The composite index was normalized to range between 0 and 1.

The chapter concludes with a summary of findings and links the empirical results to the broader governance and infrastructure implementation challenges examined in the study. In addition, a standalone section examining documentation accessibility and decentralized governance capacity is included to highlight the institutional implications associated with documentary transparency, records-management systems, and governance monitoring capacity within county-level infrastructure implementation systems following devolution reforms.

[bookmark: _Toc232375970][bookmark: _Toc234344837][bookmark: _Toc234489069] Descriptive Statistics and Governance Quality Assessment
This section presents descriptive statistics and patterns in governance quality observed across the sampled water infrastructure projects. The purpose of the analysis is to provide an overview of the principal variables used in the study and to establish the empirical context for subsequent hypothesis testing and econometric analysis.

The section first presents sample characteristics and descriptive statistics for the principal variables, followed by an analysis of Governance Quality Index (GQI) distribution and governance component scores across the sampled projects. The descriptive analysis provides important preliminary insights into governance variation, implementation performance, and institutional characteristics within Kenya’s water infrastructure sector.


[bookmark: _Toc232375971][bookmark: _Toc234344838][bookmark: _Toc234489070]Sample Characteristics

The dataset comprised 32 projects implemented between 2012 and 2025 for which sufficient documentation was available to construct the Governance Quality Index.  The sample included completed, ongoing, delayed, and stalled projects, thereby capturing substantial variation in governance arrangements and infrastructure delivery outcomes across Kenya's water sector.

Of the thirty-two projects included in the analysis, 11 (34.4%) were classified as stalled, and 21 (65.6%) as non-stalled. Consistent with the operational definition adopted in Chapter Three, a project was classified as stalled when documentary evidence indicated a prolonged interruption in implementation activities lasting more than 24 months, without delivery of the intended infrastructure services.

The sample encompassed a diverse range of infrastructure categories, including dam and water-storage projects, irrigation systems, urban water-supply infrastructure, sewerage and sanitation projects, and flood-management investments. This diversity enhanced the study's analytical scope by capturing governance and implementation dynamics across different types of water infrastructure.

Project characteristics varied considerably in implementation duration, financial scale, institutional complexity, procurement arrangements, and governance structures. The mean planned project duration was 5.31 years, reflecting the long-term implementation horizons commonly associated with major public infrastructure investments.

Substantial variation was also evident in project scale and implementation complexity. Large dam and water-storage projects typically involve multiple implementing institutions, complex procurement arrangements, environmental approval requirements, land acquisition processes, financing coordination mechanisms, and heightened political visibility. Such characteristics introduced additional implementation challenges and governance demands throughout the project lifecycle.
The diversity observed across project types, scales, and implementation arrangements provided a suitable analytical foundation for examining the relationship between governance quality and infrastructure delivery outcomes within Kenya's water infrastructure sector.
[bookmark: _Toc232375972][bookmark: _Toc234344839][bookmark: _Toc234489071]Descriptive Statistics for Main Variables

Table 4-1 presents descriptive statistics for the principal variables used in the analysis.
[bookmark: _Toc234437369]Table 4‑1 Descriptive Statistics for Main Variables
	Variable
	Observations
	Mean
	Minimum
	Maximum

	Governance Quality Index (GQI)
	32
	0.733
	0.214
	1.000

	Planned Project Duration (Years)
	32
	5.31
	2
	15

	Time Overrun
	16
	0.370
	0.000
	2.000

	Cost Overrun
	28
	-0.028
	-0.775
	0.706

	Stalled Projects
	32
	0.344
	0
	1



The Governance Quality Index (GQI) recorded a mean value of 0.733, with observed scores ranging from 0.214 to 1.000. The descriptive statistics reveal substantial variation in governance quality across the sampled projects and provide a suitable basis for examining differences in infrastructure delivery outcomes.

Considerable variation was observed in planned project duration. Planned project duration averaged 5.31 years, with schedules ranging from 2 to 15 years. The wide range reflects the diversity of infrastructure investments in the sample, spanning projects of varying scales, complexities, and implementation requirements.

Time-overrun observations were available for sixteen projects with sufficiently documented implementation timelines and completion milestones. Among these projects, the mean time overrun was 0.370, indicating that completed projects exceeded planned implementation schedules by approximately 37.0%.

Cost overrun observations were available for 28 projects. The mean value of -0.028 should be interpreted within the context of incomplete expenditure information for projects that remained under implementation at the time of data collection. Consequently, blank observations in the Actual_Cost and Year_Actual_End variables represent structurally unavailable outcomes rather than conventional missing data.

This distinction is methodologically important because structurally unavailable observations associated with ongoing projects do not necessarily indicate data quality deficiencies. Instead, they reflect the fact that final expenditure and completion outcomes had not yet been realized for certain projects during the study period.

The data indicate that approximately one-third of the sampled projects experienced prolonged implementation interruption. The binary project-stalling variable recorded a mean value of 0.344, indicating that 34.4% of the sampled projects were classified as stalled according to the operational definition adopted in Chapter Three.

Overall, the descriptive statistics reveal substantial variation across governance quality, implementation performance, project duration, and project status, providing an appropriate empirical foundation for the analyses presented in the subsequent sections of this chapter.
[bookmark: _Toc232375973][bookmark: _Toc234344840][bookmark: _Toc234489072]Documentation Accessibility and Sample Reduction

During the documentary review and governance coding process, differences in documentation availability affected the construction of the final analytical dataset. Of the fifty-one water infrastructure projects initially identified for analysis, nineteen projects could not be included because the documentary evidence required for Governance Quality Index (GQI) assessment was unavailable or inaccessible through reliable public sources.
The excluded projects represented 37.3% of the initially identified project population. Documentation gaps were most frequently observed in procurement records, implementation progress reports, audit documentation, expenditure records, supervision reports, monitoring and evaluation reports, and contract administration records. Because these records formed part of the evidence base required for Governance Quality Index (GQI) scoring, projects lacking sufficient documentary coverage could not be assessed using a standardized governance framework and were therefore excluded from the final analysis.
 
[bookmark: _Toc234437370]Table 4‑2 Documentation Accessibility by Implementing Authority
	Implementing Authority
	Initially Identified Projects
	Projects Included in Final Analysis
	Projects Excluded Due to Inaccessible Documentation

	National Government
	32
	32
	0

	County Government
	19
	0
	19

	Total
	51
	32
	19



The resulting analytical sample, therefore, consisted of 32 projects with sufficient documentary evidence to support standardized governance assessment and comparative analysis. The implications of documentation accessibility for governance transparency, accountability, and decentralized implementation systems are examined in Section 4.9.5.
Because documentation accessibility emerged as a significant institutional finding during governance assessment, a dedicated analysis of documentation accessibility and decentralized governance capacity is presented in Section 4.7.

[bookmark: _Toc232375974][bookmark: _Toc234344841][bookmark: _Toc234489073]Governance Quality Distribution

The Governance Quality Index (GQI) was derived from nine governance dimensions reflecting key stages of the infrastructure project lifecycle: feasibility study completeness, land acquisition readiness, procurement transparency, risk allocation clarity, contract supervision capacity, payment reliability, audit responsiveness, institutional coordination, and documentation transparency and completeness.
Figure 4.1 presents the distribution of Governance Quality Index scores across the sampled infrastructure projects.
[image: ]
[bookmark: _Toc234481929]Figure 4.1Distribution of Governance Quality Index (GQI) Scores Across Sampled Projects

Figure 4.1 demonstrates that governance quality varied considerably across the sampled projects. While several projects achieved relatively high GQI scores, others recorded substantially lower scores, indicating differences in governance arrangements and implementation environments within the sample.

The distribution confirms the presence of sufficient variation in governance quality to support subsequent comparative, correlational, and regression-based analyses. Such variation is important because it enables examination of whether differences in governance arrangements are associated with variation in infrastructure delivery outcomes.

The observed spread of GQI scores indicates that infrastructure projects operating within a common national policy and regulatory environment may nevertheless exhibit markedly different governance characteristics. This pattern highlights the importance of project-level governance arrangements as a distinct area of investigation within infrastructure delivery systems.

[bookmark: _Toc232375975][bookmark: _Toc234344842][bookmark: _Toc234489074]Governance Component Scores

Table 4-3 presents the average scores for the nine governance components used in constructing the Governance Quality Index.
[bookmark: _Toc234437371]Table 4‑3 Mean Governance Component Scores
	Governance Component
	Mean Score

	Audit Responsiveness
	0.839

	Institutional Coordination
	0.813

	Contract Supervision Capacity
	0.781

	Feasibility Study Completeness
	0.734

	Procurement Transparency
	0.703

	Documentation Transparency
	0.688

	Land Acquisition Readiness
	0.656

	Risk Allocation Clarity
	0.625

	Payment Reliability
	0.594



Mean component scores ranged from 0.594 to 0.839, indicating variation across the governance dimensions included in the index. Audit responsiveness recorded the highest average score, followed by institutional coordination and contract supervision capacity. By contrast, payment reliability, clarity of risk allocation, and land acquisition readiness recorded comparatively lower average scores.

The high audit-responsiveness score may reflect the institutional and legal framework governing public-sector accountability in Kenya. The Constitution of Kenya (2010) mandates independent audit oversight by the Office of the Auditor-General and requires public entities to maintain audit and accountability processes subject to regular external review. As a result, audit-related oversight mechanisms were more consistently documented across the sampled projects than several other governance dimensions.

Institutional coordination and contract supervision capacity also recorded strong scores, suggesting that formal implementation structures and oversight arrangements were generally established across many projects. Lower scores in payment reliability, risk allocation clarity, and land acquisition readiness indicate greater variation in governance performance within these dimensions.

Figure 4.2 further illustrates the variation in governance component performance across the sampled projects.
[bookmark: _Toc234481930]Figure 4.2 Mean Governance Component Scores Across Sampled Projects

[image: ]

Figure 4.2 illustrates the average scores for the nine governance components used in constructing the Governance Quality Index. Audit responsiveness (0.839) and institutional coordination (0.813) recorded the highest average scores, indicating relatively strong performance in formal oversight and inter-agency coordination mechanisms. In contrast, payment reliability (0.594) and risk allocation clarity (0.625) recorded the lowest average scores, suggesting persistent weaknesses in financial management and contractual governance arrangements. The distribution of component scores highlights important variation across governance functions and indicates that governance strengths were not uniformly distributed across the project lifecycle.
These descriptive patterns provide additional context for the subsequent analyses examining the relationship between governance quality and infrastructure delivery outcomes.

[bookmark: _Toc232375976][bookmark: _Toc234344843][bookmark: _Toc234489075]Research Question One
Research Question 1:
How does governance quality influence the likelihood of project stalling in water management infrastructure projects in Kenya?
This section presents findings on the relationship between governance quality and project stalling across the sampled water infrastructure projects. The analysis examines whether projects with stronger governance arrangements had a lower probability of prolonged implementation interruptions than those with weaker governance systems.

Consistent with the conceptual framework developed in Chapter Three, governance quality was measured using the Governance Quality Index (GQI), which integrated nine governance indicators covering project preparation, procurement governance, implementation management, institutional coordination, oversight responsiveness, and documentation transparency.

Project stalling was treated as a binary implementation outcome variable. Projects were classified as stalled when documentary evidence indicated a prolonged interruption in implementation activities for more than 24 months, without substantial progress toward the intended infrastructure delivery objectives.

The section presents a comparative descriptive analysis, a correlation analysis, a logistic regression estimate, and an illustrative case analysis to evaluate the relationship between governance quality and project stalling outcomes.

[bookmark: _Toc232375977][bookmark: _Toc234344844][bookmark: _Toc234489076]Hypothesis One - Governance Quality and Project Stalling

H1: Higher governance quality reduces the probability that water infrastructure projects stall.
The hypothesis was developed from governance and infrastructure management literature, suggesting that projects characterized by stronger governance systems exhibit greater implementation continuity, improved accountability, stronger institutional coordination, and lower implementation vulnerability (Flyvbjerg, 2014; Joslin & Müller, 2015).
The hypothesis further reflects the study’s broader theoretical proposition that governance quality functions as a critical institutional determinant of infrastructure delivery performance.

[bookmark: _Toc232375978][bookmark: _Toc234344845][bookmark: _Toc234489077] Comparative Analysis of Stalled and Non-Stalled Projects
The study first examined differences in governance quality between stalled and non-stalled projects.
Table 4-4 compares Governance Quality Index scores across stalled and non-stalled projects.
[bookmark: _Toc234437372]Table 4‑4 Governance Quality by Project Status
	Project Status
	Number of Projects
	Mean GQI
	Median GQI

	Non-Stalled
	21
	0.827
	0.875

	Stalled
	11
	0.554
	0.500



The results indicate substantial differences in governance quality between stalled and non-stalled infrastructure projects.

Non-stalled projects recorded an average Governance Quality Index score of 0.827 compared with 0.554 among stalled projects. Similarly, the median GQI score among non-stalled projects was substantially higher than the median score among stalled projects.

The regression results indicate that projects with stronger governance systems were substantially less likely to experience prolonged implementation interruptions. Conversely, projects characterized by weaker governance arrangements exhibited greater vulnerability to implementation disruption and administrative instability. 
The results support the broader infrastructure governance literature emphasizing the importance of institutional coordination, procurement transparency, implementation oversight, and accountability mechanisms in reducing infrastructure delivery failures (Flyvbjerg, 2014; World Bank, 2017).
[bookmark: _Toc232375979][bookmark: _Toc234344846][bookmark: _Toc234489078]Governance Quality Distribution by Project Status
Figure 4.3 presents the distribution of Governance Quality Index scores across stalled and non-stalled projects.
[image: ]
[bookmark: _Toc234481931]Figure 4.3 Governance Quality Index (GQI) by Project Status

Figure 4.3 illustrates the distribution of Governance Quality Index (GQI) scores across stalled and non-stalled projects. Non-stalled projects exhibited substantially higher governance quality scores, with a mean GQI of 0.827 compared with 0.554 among stalled projects. The distribution further indicates that projects with stronger governance arrangements generally recorded higher governance scores and experienced fewer implementation interruptions than those operating in weaker governance environments.

Although some overlap exists between the distributions, the overall pattern demonstrates a clear separation between stalled and non-stalled projects. This relationship is consistent with the descriptive statistics presented in Table 4.4 and supports the proposition that stronger governance quality was associated with greater implementation continuity. The observed pattern also aligns with the logistic regression results, which indicated a statistically significant negative relationship between governance quality and the probability of project stalling.

Collectively, visual and statistical evidence indicate that governance quality constitutes an important institutional factor influencing implementation continuity across the sampled infrastructure projects. Projects characterized by stronger governance systems were considerably less likely to experience prolonged implementation interruptions than those operating in weaker governance environments.

[bookmark: _Toc232375980][bookmark: _Toc234344847][bookmark: _Toc234489079]Correlation Analysis

Correlation analysis was conducted to examine the relationship between governance quality and project stalling.
[bookmark: _Toc234437373]Table 4‑5 Correlation Between GQI and Project Stalling
	Variable Pair
	Correlation Coefficient

	GQI and Project Stalling
	-0.592



The negative coefficient indicates that projects with higher governance quality were less likely to experience prolonged implementation interruption. Among the governance dimensions, institutional coordination, audit responsiveness, payment reliability, and procurement transparency recorded the strongest negative associations with project stalling.
These findings are consistent with the institutional governance literature, which suggests that infrastructure resilience depends heavily on implementation coordination, accountability systems, and effective monitoring mechanisms (Joslin & Müller, 2015).

[bookmark: _Toc232375981][bookmark: _Toc234344848][bookmark: _Toc234489080]Logistic Regression Analysis

Consistent with the estimation strategy outlined in Chapter Three, a logistic regression model was estimated using project stalling as the dependent variable and the Governance Quality Index as the principal explanatory variable.
[bookmark: _Toc234437374]Table 4‑6 Logistic Regression Results for Project Stalling
	Variable
	Coefficient (β)
	Odds Ratio (eβ)
	Std. Error
	p-value

	Governance Quality Index (GQI)
	-7.173
	0.001
	2.552
	0.005***

	Constant
	2.641
	14.03
	1.128
	0.019**




Model Statistics 
	Statistic
	Value

	Number of Projects (n)
	32

	Pseudo R² (McFadden)
	0.42

	Log-Likelihood
	-11.84

	Wald χ²
	7.91

	Model p-value
	0.005



Notes:
*** p < 0.01; ** p < 0.05; * p < 0.10.
Odds ratios are reported as exponentiated coefficients (eβ).
A stalled project is defined as a project experiencing at least 24 months of implementation inactivity without functional service delivery.
The model estimates the probability of project stalling as a function of governance quality.
Source: Researcher's computation from project appraisal reports, implementation records, audit reports, and project completion documentation (2012–2025).
*** p < 0.01, ** p < 0.05, * p < 0.10.

The logistic regression results indicate a statistically significant negative association between governance quality and project stalling. The Governance Quality Index coefficient was negative and statistically significant (β = -7.173, p = 0.005), indicating that higher governance quality was associated with a lower likelihood of project stalling. The corresponding odds ratio (OR = 0.001) further underscores the strength of this relationship, although the magnitude should be interpreted with caution, given that the Governance Quality Index is measured on a bounded scale from 0 to 1.

A one-unit increase in the Governance Quality Index substantially reduced the predicted probability of project stalling, indicating that improvements in procurement transparency, implementation coordination, audit responsiveness, documentation quality, and oversight systems may significantly strengthen continuity of infrastructure delivery across large-scale public infrastructure projects.

The observed relationship highlights the role of governance quality not only as an administrative control mechanism but also as an institutional capability that supports the continuity of implementation under complex operating conditions. Projects characterized by stronger governance arrangements were less likely to experience prolonged implementation interruption, suggesting that effective governance contributes to the stability and resilience of infrastructure delivery systems.

The statistically significant p-value indicates that the observed relationship is unlikely to have occurred by chance alone. Furthermore, the model’s pseudo-R² value indicates that governance quality explains a meaningful proportion of the variation in project-stalling outcomes across the sampled infrastructure projects, providing empirical support for Hypothesis One.
The McFadden pseudo-R² value of 0.42 is relatively high compared with values commonly reported in infrastructure and governance studies, where pseudo-R² values between 0.20 and 0.40 are often considered indicative of strong model performance. Nevertheless, the statistic should be interpreted with caution, given the modest sample size and the exploratory nature of the analysis.

The magnitude of the estimated odds ratio (OR = 0.001) should be interpreted cautiously. Because the Governance Quality Index is measured on a bounded 0–1 scale, the odds ratio reflects the effect of a full-unit change across the entire governance range rather than a typical incremental improvement observed in practice. Consequently, the odds ratio should be viewed primarily as evidence of a strong negative relationship between governance quality and project stalling rather than as a literal estimate of effect magnitude. Furthermore, the logistic regression model is based on a relatively small sample (n = 32), including eleven stalled projects, which limit statistical power and increases the risk of coefficient instability. While the results provide important evidence of association, they should therefore be interpreted as indicative rather than definitive estimates of governance effects.


While the logistic regression results provide statistical evidence of the relationship between governance quality and project stalling, the distribution of stalled projects across governance categories offers an additional descriptive perspective. Figure 4.4 illustrates the concentration of stalled projects within low- and high-governance environments, thereby providing further insight into the association between governance quality and implementation continuity.


[bookmark: _Toc234481932]Figure 4.4 Distribution of stalled projects across Governance Categories
[image: ]
Figure 4.4 illustrates the distribution of stalled projects across governance categories. Stalled projects were disproportionately concentrated among projects characterized by lower governance quality, with the majority of stalled projects occurring within the low-governance category. In contrast, relatively few stalled projects were observed among projects exhibiting stronger governance performance. The distribution reinforces the logistic regression findings and provides additional evidence that governance quality was closely associated with implementation continuity and project delivery performance.
[bookmark: _Toc232375982][bookmark: _Toc234344849]The findings therefore provide strong empirical support for the study’s central proposition that governance quality constitutes a major determinant of infrastructure delivery performance within Kenya’s water sector.

[bookmark: _Toc234489081]Predicted Probability of Project Stalling

While the logistic regression coefficients provide statistical evidence of the relationship between governance quality and project stalling, the predicted probabilities offer a more intuitive illustration of its magnitude. Figure 4.5 presents the estimated probability of project stalling across different levels of the Governance Quality Index, holding other variables constant at their mean values.

[bookmark: _Toc234481933]Figure 4.5 Predicted Probability of Project Stalling by Governance Quality Index (GQI)
[image: ]
Figure 4.5 demonstrates a strong inverse relationship between governance quality and the predicted probability of project stalling. As Governance Quality Index scores increase, the estimated probability of project stalling declines substantially. Projects with relatively low governance quality scores were more likely to experience implementation interruptions, whereas projects with stronger governance systems had markedly lower probabilities of stalling. The modeled relationship reinforces the regression results and provides further evidence that governance quality was a significant determinant of implementation continuity within the sampled projects.

[bookmark: _Toc232375983][bookmark: _Toc234344850][bookmark: _Toc234489082]Illustrative Low-Governance Cases

The projects with the lowest Governance Quality Index scores were predominantly stalled dam projects, including High Grand Falls Dam, Karimenu II Dam, Arror Dam, Kimwarer Dam, and Badasa Dam.

High Grand Falls Dam recorded the lowest GQI score in the dataset (0.214). The project experienced implementation delays due to financing coordination challenges, land acquisition difficulties, limited implementation preparedness, and institutional management constraints. The prolonged implementation delays generated substantial opportunity costs for hydropower generation, irrigation expansion, flood control, and regional water supply.

Karimenu II Dam recorded a GQI score of 0.250 and experienced prolonged implementation disruptions due to procurement delays, contractual disputes, and weaknesses in institutional coordination. The delays affected the long-term expansion of the bulk water supply for the Nairobi metropolitan region.

Arror Dam and Kimwarer Dam both recorded GQI scores of 0.438. The Arror Dam project had an approved value of KES 63 billion, while the Kimwarer Dam was valued at KES 38 billion, representing a combined public investment commitment of KES 101 billion.
Documentary evidence pointed to governance weaknesses involving procurement transparency, contractual risk allocation, financial oversight, audit responsiveness, and institutional accountability. The stalled implementation delayed anticipated irrigation expansion, constrained drought resilience efforts, and reduced expected socioeconomic benefits for local communities.
Badasa Dam also recorded a low GQI score of 0.438. The project was intended to improve water access and drought resilience in Isiolo County and surrounding arid regions. Delays in implementation undermined expected gains in water security and local economic activity.

The cumulative evidence indicates that governance quality becomes increasingly important as infrastructure projects increase in financial scale, administrative complexity, and implementation duration. Collectively, the projects examined in this study demonstrate how weak governance quality was systematically associated with substantial fiscal, developmental, and institutional costs.
[bookmark: _Toc232375984][bookmark: _Toc234344851][bookmark: _Toc234489083]Hypothesis Outcome
Hypothesis one was supported.
The evidence consistently indicated a negative relationship between governance quality and project stalling. Comparative analysis, correlation analysis, logistic regression results, and documentary evidence all demonstrated that projects with stronger governance arrangements were less likely to experience prolonged implementation interruptions. Collectively, the results provide empirical support for the proposition that governance quality significantly contributes to implementation continuity in Kenya's water infrastructure sector.

[bookmark: _Toc234344852][bookmark: _Toc234489084]Practical Interpretation of Governance Quality

While the Governance Quality Index provides a quantitative measure of institutional governance, its practical interpretation is equally important. Higher governance scores represent projects characterized by stronger institutional coordination, greater transparency, more effective contract supervision, clearer accountability arrangements, and more reliable financial management. Lower governance scores indicate governance environments in which these institutional processes are weaker, less consistent, or less effectively integrated.

The practical significance of governance quality lies not in the individual governance dimensions themselves but in the collective institutional environment they represent. Projects characterized by stronger governance quality generally demonstrated greater administrative stability, more consistent implementation processes, and more effective oversight throughout the infrastructure lifecycle. Conversely, projects with weaker governance quality often experienced multiple institutional constraints operating simultaneously, including documentation gaps, payment delays, procurement weaknesses, and coordination challenges.

Accordingly, the Governance Quality Index should be interpreted as an indicator of institutional capability rather than simply an administrative score. It reflects the overall strength of governance arrangements supporting infrastructure delivery and provides a basis for examining how differences in institutional capability are associated with project performance.

[bookmark: _Toc232375985][bookmark: _Toc234344853][bookmark: _Toc234489085]Research Question Two
Research Question 2:
How does governance quality affect time overruns of water management infrastructure projects in Kenya?
The results presented herein offer insight into the relationship between governance quality and implementation delays across the sampled infrastructure projects. The analysis examines whether projects with stronger governance arrangements experienced lower time overruns than those with weaker governance systems.

Implementation delay constitutes one of the most persistent challenges affecting infrastructure delivery performance globally, particularly within large-scale public infrastructure projects characterized by procurement complexity, financing uncertainty, institutional fragmentation, and implementation coordination challenges.

Within Kenya’s water infrastructure sector, implementation delays frequently generate substantial economic, social, and institutional consequences, including increased implementation costs, delayed service delivery, reduced infrastructure reliability, and weakened public confidence in government implementation systems.

Consistent with the conceptual framework developed in Chapter Three, the study hypothesized that stronger governance quality would be associated with lower implementation delays through improved project preparation, procurement management, implementation coordination, oversight responsiveness, and contract administration.

The section presents descriptive and comparative analyses, graphical evidence, and an interpretation of implementation-delay patterns across projects with varying levels of governance quality.

[bookmark: _Toc232375986][bookmark: _Toc234344854][bookmark: _Toc234489086]Hypothesis Two -Governance Quality and Time Overruns

H2: Higher governance quality reduces the magnitude of time overruns in water infrastructure projects.
The hypothesis was developed from the infrastructure governance literature, which suggests that projects characterized by stronger governance systems exhibit greater implementation efficiency, stronger coordination capacity, improved implementation monitoring, and lower vulnerability to schedule disruption (Klakegg, Williams & Magnussen, 2010; Flyvbjerg, 2014).

The hypothesis further reflects the broader institutional proposition that governance quality improves infrastructure delivery performance by reducing implementation uncertainty and administrative disruption across project stages.

[bookmark: _Toc232375987][bookmark: _Toc234344855][bookmark: _Toc234489087] Time Overrun Analysis
Time-overrun observations were available for sixteen projects with sufficiently documented implementation schedules and completion records. Time overrun was calculated as the proportional difference between the planned project duration and the actual implementation duration for completed projects or projects with sufficiently documented implementation milestones.
[bookmark: _Toc234437375]Table 4‑7 Time Overrun Results by Governance Quality
	Governance Quality Category
	Number of Projects
	Mean Time Overrun
	Median Time Overrun

	Higher Governance Quality (GQI ≥ 0.75)
	9
	0.18
	0.12

	Lower Governance Quality (GQI < 0.75)
	7
	0.61
	0.43

	Total Sample
	16
	0.37
	0.18



The results indicate substantial differences in implementation performance between projects with higher governance quality and those with weaker governance systems. Projects with stronger governance quality recorded an average time overrun of approximately 18.0%, compared with approximately 61.0% among projects with lower Governance Quality Index scores. Similarly, the median time overrun among lower-governance projects exceeded the median implementation delay observed among higher-governance projects.

The analysis demonstrates that projects characterized by stronger governance systems exhibited greater implementation continuity, stronger implementation coordination, improved contract supervision, and more effective implementation monitoring.

Conversely, projects characterized by weaker governance quality frequently experienced prolonged implementation disruptions, including procurement delays, financing interruptions, contractual disputes, institutional coordination failures, and implementation management weaknesses.

The analysis advances understanding of how governance quality is an important determinant of implementation efficiency in Kenya’s water infrastructure sector. This also supports existing project governance literature, which emphasizes that implementation delays are frequently associated with weak oversight systems, procurement inefficiencies, inadequate contract supervision, and poor coordination mechanisms (Klakegg, Williams & Magnussen, 2010).

However, the findings should be interpreted with caution because the analysis is based on a reduced subsample of projects with complete implementation-timeline data.

[bookmark: _Toc232375988][bookmark: _Toc234344856][bookmark: _Toc234489088]Quality and Implementation Delays

While the time-overrun statistics provide evidence of differences in implementation timeliness across projects, a graphical representation facilitates comparison of the distributions of delays across governance categories. Figure 4.6 presents the distribution of time-overrun ratios among projects classified as operating within high- and low-governance environments.


[bookmark: _Toc234481934]Figure 4.6 Time Overrun by Governance Quality Category
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Figure 4.6 illustrates the distribution of time-overrun ratios across governance categories. Projects characterized by stronger governance quality generally recorded lower implementation delays and exhibited less variability in schedule performance. In contrast, projects operating within weaker governance environments have experienced substantially greater implementation delays and wider variation in time-overrun outcomes. The observed pattern indicates that governance quality contributed to implementation efficiency and delivery continuity, with stronger governance arrangements associated with more timely project delivery.

The observed distribution highlights not only lower average delays among higher-governance projects but also greater consistency in implementation performance, suggesting that governance quality contributes to both efficiency and predictability in infrastructure delivery.
The empirical findings underscore the pivotal role of governance effectiveness in advancing the timely delivery of water infrastructure projects, demonstrating that well-functioning governance systems promote project success through integrated institutional capability encompassing strategic project preparation, transparent procurement, equitable risk allocation, rigorous implementation monitoring, coordinated stakeholder engagement, sustainable financing structures, and responsive oversight regimes.
Projects characterized by weak governance arrangements frequently experienced delays due to incomplete project preparation, procurement disputes, financing uncertainty, delayed disbursements, weak contract management, and failures in implementation coordination.

The results are consistent with the infrastructure governance literature, which emphasizes that implementation delays are frequently associated with weak institutional coordination, procurement inefficiency, poor implementation oversight, and fragmented administrative systems (Love, Ahiaga-Dagbui & Irani, 2016).

[bookmark: _Toc232375989][bookmark: _Toc234344857][bookmark: _Toc234489089]Sectoral Patterns of Implementation Delays

The documentary analysis further revealed that implementation delays were disproportionately concentrated among large-scale dam and water storage infrastructure projects. These projects were characterized by complex procurement processes, extensive environmental approval requirements, resettlement and land acquisition obligations, financing coordination challenges, multi-agency implementation structures, heightened political scrutiny, and increased vulnerability to climate-related disruptions. 
Consequently, deficiencies in governance capacity within these projects have amplified implementation complexities, resulting in significant schedule overruns and broader disruptions to project delivery.
Projects such as the High Grand Falls Dam, Karimenu II Dam, Arror Dam, and Kimwarer Dam experienced prolonged implementation delays due to procurement reviews, contractual disputes, financing uncertainty, audit investigations, and administrative restructuring.

The findings indicate that the significance of governance quality becomes increasingly pronounced as infrastructure projects grow in institutional complexity and financial magnitude. This observation is consistent with project governance scholarship, which posits that complex infrastructure initiatives require robust governance frameworks to effectively manage uncertainty, coordinate stakeholders, and mitigate implementation risks (Joslin & Müller, 2015).

[bookmark: _Toc232375990][bookmark: _Toc234344858][bookmark: _Toc234489090]Climate and Political Influences on Implementation Delays

The documentary evidence further revealed that climate-related disruptions and periods of political transition constituted significant sources of implementation delays across multiple infrastructure projects. Climate-related challenges manifested as flooding events, rainfall variability, prolonged drought, restricted site access, environmental degradation, and fluctuations in water availability, all of which adversely affected construction schedules and project execution. 
Similarly, election cycles and political transition periods were frequently associated with administrative disruptions, procurement reviews, leadership turnover, budget reprioritization, and heightened implementation uncertainty. 
Collectively, these findings confirmed that both environmental volatility and political instability represent critical external risk factors that can undermine implementation efficiency and contribute to project delays.
Projects characterized by robust governance systems consistently demonstrated greater resilience to external disruptions, reflecting their ability to preserve implementation coordination, institutional continuity, oversight effectiveness, and monitoring integrity during periods of uncertainty. Empirical evidence underscores the quality of governance as a foundational determinant of institutional resilience, enabling projects to absorb, adapt to, and recover from administrative and environmental disruptions while maintaining implementation momentum.

[bookmark: _Toc232375991][bookmark: _Toc234344859][bookmark: _Toc234489091]Implications of Time Overruns

The findings underscore that implementation delays carry significant developmental, financial, and institutional consequences that extend well beyond schedule performance metrics. Delayed project execution frequently impeded the timely realization of infrastructure benefits, increased overall project expenditures, prolonged financing arrangements, and reduced the efficiency of service delivery. Moreover, persistent delays contributed to declining investor confidence, greater contractual uncertainty, and erosion of public trust in implementation institutions. These outcomes highlight the interconnected nature of project performance and institutional effectiveness, illustrating how implementation delays can undermine both developmental impact and the credibility of governance systems responsible for infrastructure delivery.

The findings further demonstrate that implementation delays in water infrastructure projects have consequences that extend well beyond project execution, affecting critical dimensions of socioeconomic development, including water security, irrigation expansion, flood-control effectiveness, urban water accessibility, drought resilience, agricultural productivity, and local economic development. 
Delayed infrastructure delivery frequently postponed the realization of anticipated developmental outcomes, thereby limiting the capacity of infrastructure investments to generate intended social and economic benefits. The empirical evidence underscores that implementation delays are not merely operational or scheduling challenges but are indicative of broader governance and institutional constraints that can undermine development effectiveness and long-term socioeconomic progress.

[bookmark: _Toc232375992][bookmark: _Toc234344860][bookmark: _Toc234489092]Hypothesis Outcome
Hypothesis two was supported.

Projects operating in stronger governance environments consistently exhibited lower time overruns and greater implementation stability than those in weaker governance environments. The evidence indicates that governance quality contributes to implementation efficiency through improved coordination, oversight, accountability, and project management practices, thereby supporting more timely infrastructure delivery.

[bookmark: _Toc232375993][bookmark: _Toc234344861][bookmark: _Toc234489093]Research Question Three
Research Question 3:
How does governance quality affect the cost overruns of water management infrastructure projects in Kenya?
This section advances the study by examining the relationship between governance quality and cost performance across the sampled infrastructure projects. The analysis investigates whether projects operating in stronger governance environments exhibited lower expenditure escalation, greater financial accountability, and improved budgetary control than those in weaker governance environments. Through this assessment, the study provides empirical evidence on the extent to which governance effectiveness is a critical determinant of financial efficiency and sustainable infrastructure delivery.
Cost overruns are among the most persistent challenges affecting large-scale infrastructure implementation globally. Public infrastructure projects frequently experience cost escalation due to procurement variations, implementation delays, contractual disputes, financing disruptions, inflationary pressures, weak implementation oversight, and administrative inefficiencies.

Within Kenya’s water infrastructure sector, cost overruns have significant developmental and fiscal consequences, as they increase public expenditure requirements, delay infrastructure delivery, reduce implementation efficiency, and constrain government institutions' ability to finance additional infrastructure investments.

Consistent with the conceptual framework developed in Chapter Three, the study hypothesized that stronger governance quality would be associated with lower cost overruns through improved procurement governance, stronger financial oversight, implementation coordination, contractual risk management, and accountability systems.

The availability of expenditure data constrained the analysis of cost overruns, as several infrastructure projects were not yet complete at the time of the study. Accordingly, the findings should be interpreted as reflecting observed patterns within the available dataset rather than definitive estimates of final project cost performance. Although the results provide valuable insight into the relationship between governance quality and financial delivery outcomes, the evolving expenditure profiles of ongoing projects warrant caution when interpreting the magnitude of observed cost variations.

[bookmark: _Toc232375994][bookmark: _Toc234344862][bookmark: _Toc234489094]Hypothesis Three - Governance Quality and Cost Overruns

H3: Higher governance quality reduces the magnitude of cost overruns in water infrastructure projects.

The hypothesis was developed from the infrastructure governance and project management literature, suggesting that projects characterized by stronger governance systems exhibit improved financial discipline, stronger procurement oversight, better contractual risk management, and reduced implementation inefficiency (Flyvbjerg, 2014; Love, Ahiaga-Dagbui & Irani, 2016).

This conceptual proposition aligns with the broader theoretical argument that governance quality shapes infrastructure delivery performance by influencing institutional efficiency, implementation stability, and financial certainty.
[bookmark: _Toc232375995][bookmark: _Toc234344863][bookmark: _Toc234489095] Cost Overrun Analysis

Cost overrun was measured as the proportional difference between planned project costs and actual expenditure for projects with available financial records. Because several projects were still ongoing during the study period, complete expenditure information was not available for all cases. Accordingly, missing values in the Actual Cost variable should be interpreted as a consequence of project status rather than deficiencies in data quality or reporting. 
Analysis of projects with complete financial records revealed substantial variation in expenditure outcomes, suggesting differing levels of financial performance across the sampled infrastructure projects.
Table 4-8 presents summary statistics for cost-overrun observations.
[bookmark: _Toc234437376]Table 4‑8 Cost Overrun Summary Statistics
	Variable
	Observations
	Mean
	Minimum
	Maximum

	Cost Overrun
	28
	-0.028
	-0.775
	0.706



The observed variation in cost-overrun outcomes suggests substantial differences in financial implementation performance across projects. Some projects experienced considerable expenditure escalation due to implementation delays, procurement variations, contractual disputes, inflationary pressures, and implementation restructuring.

Although some projects recorded expenditure levels below their approved budgets, these observations should be interpreted within the context of project implementation status. Because several projects remained ongoing at the time of data collection, expenditure reporting for these cases was inherently incomplete and did not necessarily reflect final project costs. 
Accordingly, the negative average value observed in the cost-overrun variable is attributable to incomplete expenditure realization rather than evidence of systematic under-budget implementation. Nevertheless, the available financial data reveals notable variation in expenditure outcomes across the sampled projects and implementing institutions, indicating differing levels of financial management performance and budget execution effectiveness.

[bookmark: _Toc232375996][bookmark: _Toc234344864][bookmark: _Toc234489096]Governance Quality and Financial Performance

The documentary evidence underscored the relationship between governance deficiencies and heightened financial uncertainty across the sampled infrastructure projects. Projects operating within weaker governance environments were more susceptible to procurement disruptions, financing interruptions, contractual disputes, delayed payment obligations, implementation restructuring, audit-related interventions, and administrative coordination failures. 
The cumulative effect of these institutional and financial challenges contributed to expenditure volatility, implementation instability, and diminished project continuity, thereby increasing the risk of prolonged delays and weakened financial delivery performance.
Although complete expenditure data was unavailable for all projects, documentary evidence indicated that projects with stronger governance environments generally exhibited greater financial stability and more predictable expenditure outcomes. In contrast, projects experiencing procurement disputes, financing interruptions, delayed payments, contractual challenges, and oversight deficiencies frequently exhibited higher levels of expenditure volatility. The observed patterns indicate that financial performance may be shaped by the extent to which governance systems minimize implementation disruptions and maintain stable project execution conditions throughout the delivery process.
The results provide compelling evidence that robust governance systems are a critical pillar of effective infrastructure delivery, as projects operating in stronger governance environments consistently exhibited greater procurement integrity, financial accountability, contractual certainty, implementation oversight, payment reliability, and organizational continuity. These governance strengths enhanced institutional resilience, reduced implementation uncertainty, and supported the sustained execution of project activities, thereby improving overall project performance and financial delivery outcomes.

Although incomplete expenditure data limited the extent to which definitive conclusions could be drawn, the observed patterns indicate that projects with stronger governance systems experienced more stable financial delivery outcomes and lower levels of implementation uncertainty than those operating under weaker governance arrangements.

[bookmark: _Toc232375997][bookmark: _Toc234344865][bookmark: _Toc234489097]Financial Implications of Stalled Projects

The documentary evidence further revealed that the fiscal consequences of stalled infrastructure projects were particularly acute among large-scale dam and water-storage investments. Projects such as Arror Dam, Kimwarer Dam, High Grand Falls Dam, and Karimenu II Dam were characterized by substantial public capital commitments, long-term financing obligations, and heightened implementation complexity, thereby amplifying the financial risks associated with project delays and governance deficiencies. 
The Arror and Kimwarer dam projects alone represented a combined approved investment value of KES 101 billion, highlighting the considerable scale of public resources exposed to prolonged implementation uncertainty. These observations underscore the broader fiscal significance of governance effectiveness in safeguarding public investment and sustaining infrastructure delivery performance.
The implementation disruptions affecting these projects generated substantial fiscal implications that extended beyond immediate project delivery challenges. Delayed infrastructure delivery postponed the realization of intended economic and developmental benefits, while extended financing obligations prolonged public financial commitments. Additional consequences included heightened implementation uncertainty, increased administrative costs, prolonged contractual exposure, and reduced infrastructure productivity, collectively reducing the efficiency with which public resources were translated into development outcomes.

The evidence further indicates that governance weaknesses within large-scale infrastructure projects were frequently associated with conditions that increased fiscal risk and financial uncertainty. Projects experiencing prolonged implementation delays often encountered administrative and contractual challenges that contributed to less predictable financial performance and greater exposure to implementation-related risks.

Furthermore, extended implementation periods increased vulnerability to inflationary pressures, exchange-rate fluctuations, financing renegotiations, and contractual adjustment costs, thereby increasing expenditure uncertainty over time. These observations are consistent with the broader infrastructure governance literature, which identifies weak governance arrangements as an important factor associated with expenditure escalation, reduced value for money, and long-term financial inefficiencies in public infrastructure projects (Flyvbjerg, 2014).

[bookmark: _Toc232375998][bookmark: _Toc234344866][bookmark: _Toc234489098]Governance Weaknesses Associated with Financial Inefficiency

The documentary evidence further revealed that projects experiencing financial inefficiencies and implementation uncertainty frequently exhibited common governance-related challenges. These included weaknesses in procurement transparency, delayed payment systems, incomplete project preparation, unclear contractual risk allocation, weak implementation monitoring, fragmented institutional coordination, delayed responses to audit findings, implementation restructuring, and inconsistencies in project documentation. 
The recurrence of these governance challenges across multiple projects confirms the presence of important institutional factors associated with implementation instability, reduced financial efficiency, and weaker project delivery performance.

Projects characterized by governance weaknesses exhibited greater implementation instability and higher levels of financial uncertainty. Weaknesses in procurement management, contractual administration, implementation monitoring, financial oversight, and institutional coordination frequently coincided with less predictable implementation and expenditure outcomes. These observations indicate that governance quality is closely associated with infrastructure financial performance through a range of interrelated institutional processes operating across the project lifecycle.

The results further indicate that cost overruns cannot be fully understood as technical budgeting issues alone. Across the sampled projects, expenditure challenges were often observed alongside governance-related constraints affecting procurement integrity, accountability mechanisms, implementation coordination, financial management systems, and administrative oversight. Consequently, financial delivery performance reflects not only the accuracy of project cost estimates but also the effectiveness of the governance arrangements supporting project implementation.

[bookmark: _Toc232375999][bookmark: _Toc234344867][bookmark: _Toc234489099]Limitations of Cost Overrun Analysis

The interpretation of the cost-overrun results should be undertaken within the context of several data-related limitations. The analysis was constrained by incomplete expenditure information because several infrastructure projects remained under implementation at the time of data collection and had not yet reached financial completion. Consequently, final expenditure outcomes were unavailable for some projects, resulting in structurally unavailable observations rather than conventional missing data.

In addition, certain projects lacked sufficiently consistent and verifiable expenditure documentation to support standardized financial analysis. These constraints reduced the scope of the cost-overrun dataset and limited the robustness of statistical inference regarding the relationship between governance quality and financial delivery performance.

Notwithstanding these limitations, the available expenditure records, documentary evidence, and observed implementation patterns provide valuable insights into the institutional factors associated with financial performance across the sampled projects. The evidence contributes to understanding how governance arrangements may shape expenditure outcomes, implementation continuity, and financial management practices in Kenya’s water infrastructure sector, while recognizing that future assessments using completed project expenditure data may provide a more comprehensive evaluation of these relationships.

[bookmark: _Toc232376000][bookmark: _Toc234344868][bookmark: _Toc234489100]Hypothesis Outcome
Hypothesis three received partial support.
Projects operating in weaker governance environments were more likely to exhibit financial uncertainty, implementation instability, and variability in expenditure outcomes. However, the explanatory power of the cost-overrun analysis was constrained by incomplete expenditure records associated with projects that had not reached financial completion, thereby limiting the scope of statistical inference.

The partial support observed for Hypothesis Three likely reflects data limitations associated with ongoing projects rather than evidence that governance quality is unrelated to financial performance. Several projects remained under implementation at the time of data collection, resulting in incomplete actual-cost information and reducing the precision of cost-overrun estimation. Accordingly, the observed patterns should be interpreted as indicative of an association between governance quality and financial delivery performance, while recognizing that a more comprehensive assessment would require finalized expenditure data for the full project portfolio.

Future analyses using completed expenditure records may provide a more robust assessment of governance–cost relationships and further clarify the extent to which governance quality influences financial delivery performance in large-scale infrastructure projects.

[bookmark: _Toc232376001][bookmark: _Toc234344869][bookmark: _Toc234489101]Research Question Four
Research Question 4:
How does climate risk interact with governance quality to shape project outcomes of water management infrastructure projects in Kenya?
This section examines the moderating effects of climate exposure and political transition conditions on infrastructure delivery outcomes across the sampled water infrastructure projects. Attention is given to the extent to which external environmental and political conditions influence implementation performance, project stalling, and delivery outcomes, as well as the capacity of projects operating under stronger governance arrangements to maintain implementation continuity under such circumstances.
Owing to the limited sample size (n = 32), formal interaction modeling was not undertaken because the inclusion of interaction terms would have reduced statistical reliability and increased the risk of model overfitting. Instead, climate exposure and political transition conditions were examined through structured documentary analysis and comparative assessment to identify recurring implementation patterns, governance responses, and institutional adaptation mechanisms across projects. Consequently, the findings regarding climate and political influences should be interpreted as analytically informed observations rather than as statistically estimated moderation effects.

Infrastructure implementation within the water sector is inherently exposed to environmental uncertainty, climatic variability, institutional change, and political disruption. Large-scale water infrastructure projects typically extend over lengthy implementation periods and involve multiple stakeholders, financing arrangements, environmental compliance requirements, procurement processes, and implementation phases. As a result, these projects are especially vulnerable to disruptions arising from climate-related events and periods of political transition.

As outlined in the conceptual framework presented in Chapter Three, climate exposure and political transition conditions were expected to shape infrastructure delivery outcomes by influencing the operating environment within which projects are implemented. Governance quality was further conceptualized as an institutional factor that may strengthen resilience by enhancing coordination, oversight, adaptability, and continuity of implementation during periods of external disruption.

Accordingly, the discussion that follows explores how environmental and political conditions interact with governance arrangements to shape project implementation trajectories and delivery outcomes across the sampled infrastructure projects.
[bookmark: _Toc232376002][bookmark: _Toc234344870][bookmark: _Toc234489102]Hypothesis Four – Climate Interaction. 

H4: Climate exposure moderates the relationship between governance quality and infrastructure performance, making projects with better governance more resilient to climate-related disruptions.

The hypothesis was developed from the infrastructure resilience and climate governance literature, suggesting that environmental variability, drought conditions, flooding events, and climate uncertainty frequently influence the continuity of infrastructure implementation and project performance, particularly within water infrastructure systems (Lebel et al., 2021).

The hypothesis further posits that projects with stronger governance systems may exhibit greater adaptive capacity and institutional resilience under climate-related disruption.

[bookmark: _Toc232376003][bookmark: _Toc234344871][bookmark: _Toc234489103]Hypothesis Five -Political Transition.

H5: Political transition exposure moderates the relationship between governance quality and infrastructure performance, indicating that projects undertaken during periods of political transition are more susceptible to implementation disruptions.

Political transition conditions moderate infrastructure delivery outcomes. This proposition is grounded in governance and public administration scholarship, which emphasizes that periods of political transition frequently introduce implementation uncertainty through leadership turnover, shifting policy priorities, budget reprioritization, procurement reviews, administrative restructuring, and institutional discontinuity (Peters, 2010; Pollitt & Bouckaert, 2017; Grindle, 1997). 
Leadership changes can disrupt established decision-making processes, alter implementation priorities, and weaken coordination mechanisms, thereby affecting the continuity and effectiveness of project delivery (Andrews, Pritchett, & Woolcock, 2017; North, 1990).

The proposition further posits that stronger governance systems may mitigate implementation vulnerability during periods of political transition by strengthening institutional continuity, accountability mechanisms, implementation oversight, and inter-organizational coordination. Robust governance arrangements are expected to enhance the capacity of implementing institutions to maintain operational stability and implementation momentum despite changes in political leadership or administrative structures (OECD, 2020; Joslin & Müller, 2015; Kaufmann, Kraay, & Mastruzzi, 2010). 
Consequently, projects operating in stronger governance environments may be better positioned to withstand political disruptions and sustain implementation performance amid institutional change.
[bookmark: _Toc232376004][bookmark: _Toc234344872][bookmark: _Toc234489104]Climate Exposure and Infrastructure Delivery Outcomes

The results confirm that climate-related shocks contributed to implementation delays and disruptions in infrastructure delivery across several sampled projects. Key climate-related challenges included flooding, prolonged drought, rainfall variability, environmental degradation, site inaccessibility, erosion and sedimentation, fluctuations in water flow, and climate-related disruptions to construction activities. These factors frequently disrupted construction schedules, constrained site access, and reduced implementation continuity.

Vulnerability to climate-related disruptions was particularly evident among projects located in arid and semi-arid regions, where environmental uncertainty, logistical constraints, transport limitations, and hydrological variability created additional implementation challenges. Several dams and irrigation projects experienced schedule disruptions due to flooding events, extended dry periods, and unstable environmental conditions, delaying planned implementation activities and project completion timelines.

The observed patterns highlight climate exposure as an important contextual factor influencing infrastructure delivery performance. At the same time, substantial variation was evident in projects' capacity to maintain implementation continuity under environmental stress. Projects operating within stronger governance environments demonstrated more effective implementation coordination, enhanced monitoring systems, stronger institutional communication, greater adaptability, more responsive oversight arrangements, and improved contingency management practices.

These institutional capabilities strengthened implementing agencies' ability to respond to emerging environmental challenges and sustain project implementation despite adverse climatic conditions. In contrast, projects affected by governance deficiencies were more susceptible to implementation disruption during periods of climate-related stress. Weak coordination mechanisms delayed decision-making, led to procurement inefficiencies, and limited implementation flexibility, frequently reducing institutional adaptability and hindering effective responses to changing environmental conditions.

Collectively, these observations underscore the role of governance quality in strengthening implementation resilience under conditions of climate uncertainty. Stronger governance arrangements were associated with enhanced institutional responsiveness, more effective coordination, and greater adaptive management capacity, thereby improving projects' ability to maintain implementation continuity despite environmental disruptions. This interpretation is consistent with infrastructure resilience scholarship, which identifies institutional quality as a critical determinant of infrastructure adaptability and performance under conditions of climatic uncertainty (Lebel et al., 2021).

[bookmark: _Toc232376005][bookmark: _Toc234344873][bookmark: _Toc234489105]Political Transition Conditions and Infrastructure Delivery Outcomes

Analysis of project documentation revealed that political transition periods constituted a significant source of implementation uncertainty across several infrastructure projects. Factors influencing implementation performance during these periods included election cycles, changes in political leadership, administrative restructuring, procurement reviews, policy reprioritization, budget reallocations, institutional turnover, and shifts in implementing responsibilities. Collectively, these developments altered the institutional environment in which projects were executed and, in many cases, affected the continuity of implementation and project delivery performance.

In Kenya, general elections are held every five years and are frequently accompanied by changes in political leadership, development priorities, and administrative structures. Periods preceding and following elections often involve the announcement of new infrastructure commitments, the reassessment of existing projects, and the reallocation of public resources to align with emerging political and policy priorities. Such transitions can generate uncertainty regarding project continuity, funding allocations, implementation responsibilities, and institutional oversight, particularly for projects with extended implementation timelines.

Projects implemented during election periods were more susceptible to delays due to administrative uncertainty, organizational restructuring, and shifting institutional priorities. Similarly, implementation disruptions were observed following leadership transitions and broader public-sector reform processes, which often altered decision-making structures, approval procedures, and resource allocation arrangements.

The effects of political transition were not uniform across the sampled projects. Greater implementation disruption was observed in projects characterized by weaker governance arrangements, where implementation continuity was more dependent on administrative stability, institutional coordination, and procurement consistency. In contrast, projects operating within stronger governance environments demonstrated a greater capacity to maintain implementation momentum during periods of political and administrative change.

This resilience was reflected in stronger institutional coordination mechanisms, clearer implementation procedures, more effective accountability systems, enhanced implementation monitoring, stable procurement arrangements, and greater administrative continuity. These institutional attributes strengthened the ability of implementing agencies to sustain project operations despite changes in leadership, policy direction, and organizational structures.

Taken together, these observations underscore the role of governance quality in promoting institutional stability during periods of political transition. Stronger governance arrangements were associated with enhanced coordination, continuity, and oversight, thereby reducing the likelihood that political and administrative changes would translate into significant implementation disruptions. This interpretation is consistent with governance and public administration scholarship, which emphasizes the importance of institutional capacity, administrative continuity, and accountability mechanisms in sustaining implementation performance during periods of political change (Peters, 2010; Pollitt & Bouckaert, 2017; Andrews, Pritchett, & Woolcock, 2017; Smoke, 2015).

[bookmark: _Toc232376006][bookmark: _Toc234344874][bookmark: _Toc234489106]Governance Quality and Institutional Resilience

The observations on climate exposure and political transition highlight the importance of governance quality in shaping infrastructure delivery outcomes amid external disruption. Beyond its direct influence on implementation performance, governance quality was associated with institutional capabilities that enhanced resilience and supported project continuity in complex operating environments.

Projects operating within stronger governance environments demonstrated a greater capacity to maintain implementation continuity, adapt to environmental disruptions, manage administrative uncertainty, coordinate institutional responses, sustain implementation monitoring, and reduce vulnerability to external shocks. These institutional capabilities strengthened implementing agencies' ability to respond effectively to changing environmental and political conditions while maintaining implementation momentum.

The observed patterns underscore the importance of governance quality as a contributor to implementation stability and adaptive capacity within complex infrastructure systems. Governance arrangements characterized by effective coordination, accountability, oversight, and institutional continuity were associated with greater resilience during periods of climatic stress and political transition, thereby reducing the likelihood that external disruptions would result in prolonged implementation delays or project interruptions.

This interpretation extends the role of governance beyond routine project administration by highlighting its contribution to institutional resilience. In this context, governance quality may be understood not only as a determinant of implementation performance but also as an institutional capability that enhances infrastructure systems' capacity to absorb, adapt to, and recover from external disruptions.

This relationship is particularly relevant in the water sector, where infrastructure projects often operate in environments marked by climatic variability, environmental uncertainty, political sensitivity, and extended implementation horizons. Under such conditions, the ability of governance systems to maintain coordination, accountability, and continuity of implementation becomes increasingly important for sustaining infrastructure delivery performance and achieving intended development outcomes.
[bookmark: _Toc232376007][bookmark: _Toc234344875][bookmark: _Toc234489107]Sectoral Vulnerability and Infrastructure Complexity

Analysis of project documentation indicated that climate and political vulnerabilities were particularly pronounced among large-scale dam and water-storage infrastructure projects. These projects were characterized by extended implementation timelines, multiple implementing institutions, substantial financing commitments, complex environmental approval requirements, land acquisition obligations, climate-sensitive construction activities, and politically significant investment decisions. Such characteristics increased exposure to both environmental and institutional disruptions, thereby elevating implementation risk throughout the project lifecycle.

Implementation disruptions associated with climate exposure and political transition frequently led to broader project instability across these infrastructure categories. Large-scale projects often require sustained coordination among multiple stakeholders over extended periods, making them particularly sensitive to changes in environmental conditions, administrative structures, financing arrangements, and policy priorities.

Projects such as High Grand Falls Dam, Karimenu II Dam, Arror Dam, and Kimwarer Dam illustrate how climate variability, administrative restructuring, financing uncertainty, procurement reviews, and institutional coordination challenges can interact cumulatively to intensify implementation vulnerability. Rather than operating in isolation, these factors frequently reinforced one another, creating complex implementation environments that were more susceptible to delays, disruptions, and periods of project instability.

Collectively, these observations underscore the increasing importance of governance quality as project complexity and institutional interdependence expand. Strong governance arrangements were associated with enhanced coordination, oversight, accountability, and implementation continuity, all of which become increasingly critical for managing the risks of large-scale infrastructure investments. The evidence, therefore, highlights the quality of governance as an important institutional mechanism for sustaining implementation continuity and strengthening resilience within complex infrastructure systems.
[bookmark: _Toc232376008][bookmark: _Toc234344876][bookmark: _Toc234489108]Implications of Climate and Political Moderation Effects
The patterns identified across the sampled projects indicate that successful infrastructure delivery depends not only on technical expertise and financial resources but also on institutional capabilities that sustain implementation continuity amid uncertainty and external disruption.

Variation in project performance was associated with differences in governance arrangements, particularly regarding implementation coordination, accountability mechanisms, procurement stability, implementation adaptability, oversight responsiveness, and administrative continuity. These institutional characteristics strengthened the capacity of implementing agencies to maintain project momentum, respond to emerging challenges, and sustain delivery performance despite changing environmental and political conditions.

These observations reinforce the broader proposition that infrastructure delivery outcomes are shaped not only by technical implementation capacity but also by the quality and resilience of the governance systems supporting project execution. Effective governance arrangements provide the institutional foundations necessary to manage uncertainty, coordinate complex implementation processes, and maintain continuity throughout extended project lifecycles.

The evidence further highlights the close relationship between climate resilience and governance resilience within infrastructure implementation systems. Rather than operating as separate dimensions of project management, environmental adaptability and institutional resilience appear mutually reinforcing, with governance quality influencing the capacity of infrastructure systems to anticipate, absorb, and respond to both climatic and administrative disruptions. This relationship is particularly relevant in the water sector, where long implementation horizons, environmental variability, and evolving political contexts create persistent demands for adaptive and resilient governance arrangements.

[bookmark: _Toc232376009][bookmark: _Toc234344877][bookmark: _Toc234489109]Hypothesis Outcomes
Hypothesis four was supported.
Hypothesis five was supported.
The evidence was consistent with Hypothesis 4, which proposed that climate exposure moderates’ infrastructure delivery outcomes. Projects characterized by stronger governance arrangements demonstrated greater implementation resilience under conditions of environmental uncertainty, reflecting enhanced coordination, monitoring, adaptability, and oversight capacity.

Similarly, the evidence aligned with Hypothesis 5, which posited that conditions of political transition influence implementation performance. Greater implementation continuity was observed among projects operating within stronger governance environments, suggesting that institutional quality contributes to stability during periods of political and administrative change.
In combination, these observations reinforce the proposition that governance quality is an important institutional mechanism by which infrastructure systems respond to external disruption. The capacity to sustain implementation continuity, adapt to changing conditions, and coordinate institutional responses emerged as key characteristics associated with stronger governance environments. This relationship is particularly relevant within water infrastructure systems, where long implementation horizons and exposure to environmental and political uncertainty increase the importance of institutional resilience.

[bookmark: _Toc232376010][bookmark: _Toc234344878][bookmark: _Toc234489110]Documentation Accessibility and Decentralized Governance Capacity

An important institutional pattern emerged during the documentary review and governance coding process concerning the accessibility and availability of project documentation across different implementing authorities. The ability to obtain sufficiently verifiable records varied between projects implemented by national government institutions and those implemented under county government structures following the introduction of devolution reforms.

Of the fifty-one water infrastructure projects initially identified for analysis, nineteen county government projects could not be included in the final analytical sample because the documentary evidence required for Governance Quality Index (GQI) assessment was unavailable or inaccessible through reliable public sources. The unavailable records included procurement documentation, implementation progress reports, audit records, expenditure reports, supervision reports, monitoring and evaluation documentation, and contract administration records.

As a result, the final analytical sample consisted of thirty-two projects for which sufficient documentary evidence was available to support standardized governance assessment and comparative analysis. The exclusion of nineteen projects represents approximately 37.3% of the initially identified project population.

The observed pattern was notable because all excluded projects were implemented under county government arrangements, whereas projects implemented through national government institutions provided sufficient documentation to support governance assessment. Although the study does not infer causality from this observation, the pattern highlights important differences in the accessibility of documentation and the availability of records across implementing authorities.

From a governance perspective, documentation accessibility constitutes an important dimension of institutional transparency, accountability, and administrative capacity. Effective infrastructure governance depends not only on formal procedures and implementation systems but also on institutions' ability to maintain accessible, verifiable, and complete records throughout the project lifecycle. The absence of such documentation limits transparency, constrains oversight, and reduces the capacity for independent assessment of governance performance.

Accordingly, the observed differences in documentation accessibility may reflect broader variations in administrative capacity, records management practices, institutional oversight arrangements, and governance maturity across implementing authorities. While the excluded projects could not be incorporated into the quantitative analysis, the pattern itself represents a noteworthy institutional finding with potential implications for decentralized infrastructure governance and accountability within Kenya's water sector.

Figure 4.7 presents the distribution of projects included in and excluded from the final analytical sample by implementing authority. The figure provides a visual summary of documentation accessibility across national and county government infrastructure projects and highlights differences in the availability of records required for Governance Quality Index (GQI) assessment.
[bookmark: _Toc234481935]Figure 4.7 Documentation accessibility across implementing authorities
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Figure 4.7 illustrates substantial differences in documentation accessibility across implementing authorities. The figure shows the distribution of infrastructure projects included in and excluded from the final analytical sample based on the availability of documentary evidence required for Governance Quality Index assessment.

All nationally implemented projects identified during the screening process contained sufficiently verifiable documentary evidence to support Governance Quality Index (GQI) assessment and comparative analysis. By contrast, a substantial proportion of county-implemented projects lacked the documentation required for standardized governance assessment, resulting in the exclusion of nineteen projects from the final analytical sample.

The concentration of inaccessible documentation within county-implemented projects does not necessarily imply weaker project performance. However, it does indicate limitations in documentary transparency and record accessibility that constrain independent governance assessment, public accountability, and evidence-based evaluation of infrastructure delivery performance. From an infrastructure governance perspective, the ability to maintain accessible and verifiable records constitutes an important institutional capability supporting transparency, oversight, and administrative accountability.
From a governance perspective, the accessibility of documentation is an important prerequisite for transparency, accountability, monitoring, and independent oversight. Infrastructure governance depends not only on the existence of formal procedures and implementation arrangements but also on the capacity of institutions to maintain accessible, verifiable, and complete records throughout the project lifecycle. Consequently, the observed pattern underscores the importance of documentary transparency, records management systems, implementation reporting practices, and monitoring capacity as integral components of effective governance under devolved administrative arrangements.

While the study does not infer governance performance from the availability of documentation alone, the observed differences in record accessibility highlight an institutional dimension of decentralized governance that may warrant further investigation in future research.

[bookmark: _Toc232376011][bookmark: _Toc234344879][bookmark: _Toc234489111]Summary of Hypothesis Testing

This section summarizes the outcomes of the hypotheses tested in the study. It links the empirical observations to the broader research objectives concerning governance quality and infrastructure delivery outcomes within Kenya’s water infrastructure sector.

Across the sampled projects, governance quality emerged as a key factor associated with infrastructure implementation performance. Higher levels of governance quality were associated with lower probabilities of project stalling, reduced implementation delays, stronger institutional coordination, and greater resilience amid climate disruption and political transition. The observed patterns further indicated that governance deficiencies frequently accumulated across multiple stages of the project lifecycle, including project preparation, procurement management, implementation oversight, institutional coordination, and accountability processes.

Projects exhibiting multiple governance weaknesses were more likely to experience implementation instability, procurement disruptions, financial uncertainty, delayed delivery schedules, and prolonged implementation interruptions. These patterns highlight the interconnected nature of governance systems and their influence on infrastructure delivery outcomes.

Table 4.9 summarizes the outcomes of the hypotheses tested in the study.
[bookmark: _Toc234437377]Table 4‑9 Summary of Hypothesis Testing
	Hypothesis
	Statement
	Result

	H1
	Higher governance quality reduces project stalling
	Supported

	H2
	Higher governance quality reduces time overruns
	Supported

	H3
	Higher governance quality reduces cost overruns
	Partially Supported

	H4
	Climate exposure moderates’ infrastructure delivery outcomes
	Supported

	H5
	Political transitions moderate infrastructure delivery outcomes
	Supported



The hypothesis-testing results provide substantial support for the study's central proposition that governance quality influences infrastructure delivery outcomes. Strong support was observed for Hypotheses One and Two, indicating that stronger governance arrangements were associated with lower probabilities of project stalling and reduced implementation delays. Hypothesis Three received partial support because incomplete expenditure data constrained the assessment of cost-overrun performance. Hypotheses Four and Five were supported through documentary evidence demonstrating that stronger governance arrangements enhanced implementation resilience under conditions of climate disruption and political transition.

Taken together, the evidence indicates that governance quality serves as an important institutional capability that shapes implementation continuity, delivery efficiency, accountability, and resilience throughout the infrastructure project lifecycle.

[bookmark: _Toc232376012][bookmark: _Toc234344880][bookmark: _Toc234489112]Integrated Discussion of Findings

The empirical observations from this study provide substantial support for the proposition that governance quality is closely associated with infrastructure delivery outcomes in Kenya’s water sector. Across descriptive, comparative, documentary, correlational, and regression-based assessments, a consistent pattern emerged: stronger governance arrangements were associated with improved implementation performance. Higher levels of governance quality were associated with lower probabilities of project stalling, reduced implementation delays, stronger institutional coordination, and greater resilience under conditions of environmental and political disruption.

Governance quality emerged as more than an administrative or procedural requirement. Rather, it functioned as a foundational institutional condition influencing implementation continuity, accountability, project stability, and delivery performance throughout the infrastructure lifecycle. Stronger governance environments were associated with more transparent procurement systems, effective implementation monitoring, responsive oversight mechanisms, clearer accountability arrangements, and sustained coordination among implementing institutions.

In contrast, implementation instability was more frequently observed where governance deficiencies accumulated across multiple stages of project delivery. Procurement disruptions, fragmented institutional arrangements, weak monitoring systems, delayed decision-making, financing uncertainty, and inadequate documentation frequently interacted to increase implementation vulnerability and reduce delivery efficiency. The recurrence of these challenges across multiple projects highlights the interconnected nature of governance systems and their influence on implementation outcomes.

The relationships observed across the sampled projects indicate that infrastructure delivery performance cannot be fully explained by engineering capability, technical expertise, or financial resources alone. Successful implementation was also closely associated with the effectiveness of institutional arrangements governing project preparation, procurement management, implementation oversight, accountability, financial administration, and inter-organizational coordination. Governance quality, therefore, emerged as a critical enabling condition through which infrastructure investments are translated into completed development outcomes.

An additional contribution of the study concerns the role of governance in strengthening institutional resilience. Climate variability, environmental disruption, administrative restructuring, and political transition periods introduced considerable implementation uncertainty across several projects. Despite these challenges, stronger governance arrangements were associated with greater implementation continuity, institutional adaptability, and operational stability. Enhanced coordination mechanisms, effective monitoring systems, responsive oversight arrangements, and stronger accountability structures appeared to strengthen implementing agencies' capacity to sustain project delivery amid external disruption.

The study also highlighted the accessibility of documentation as an important institutional dimension of infrastructure governance. The exclusion of nineteen county-implemented projects due to insufficient documentary evidence highlighted the importance of transparency, records management, reporting systems, and monitoring capacity in supporting governance assessment and accountability. While documentation availability alone does not determine governance effectiveness, the observed differences in record accessibility across implementing authorities underscore the importance of maintaining accessible and verifiable documentation throughout the project lifecycle.

Implementation vulnerabilities were evident among large-scale dam and water-storage infrastructure projects. Extended implementation horizons, complex financing arrangements, multiple institutional actors, environmental approval requirements, land acquisition obligations, and heightened political visibility increased exposure to implementation risk. Under such conditions, governance arrangements assumed greater importance in sustaining project continuity, coordinating institutional responses, and managing implementation uncertainty.
Beyond their statistical significance, the findings have important practical implications for infrastructure governance. The observed relationships suggest that improvements in governance quality may contribute to more predictable implementation processes, reduced implementation disruption, and stronger institutional coordination. From a policy perspective, these results indicate that governance reforms have the potential to improve infrastructure delivery without necessarily requiring equivalent increases in financial resources.

The findings also suggest that governance assessment should become a routine component of infrastructure planning and monitoring. Measuring governance quality during project implementation may enable infrastructure agencies to identify emerging institutional risks before they result in substantial implementation delays or project disruption. In this respect, governance measurement complements traditional project management indicators by providing additional insight into the institutional conditions supporting successful infrastructure delivery.
The overall pattern emerging from the study underscores the importance of governance quality as a central determinant of infrastructure delivery performance. Improvements in procurement transparency, implementation monitoring, institutional coordination, accountability mechanisms, oversight responsiveness, and documentation management appear capable of strengthening implementation continuity and reducing vulnerability to disruption. These observations provide a foundation for the discussion of theoretical contributions, policy implications, and governance recommendations presented in Chapter Five.

[bookmark: _Toc232376013][bookmark: _Toc234344881][bookmark: _Toc234489113]Governance Quality and Project Stalling

One of the most significant relationships identified in the study concerned the association between governance quality and project stalling. Stalled projects consistently recorded lower Governance Quality Index (GQI) scores than projects that maintained implementation continuity. Comparative assessment, correlation analysis, logistic regression, and documentary review all pointed to the same pattern: stronger governance arrangements were associated with a lower likelihood of prolonged implementation interruption.

Governance quality appeared to serve as an institutional stabilizing mechanism that sustained implementation continuity throughout the project lifecycle. Stronger governance environments were associated with clearer procurement procedures, effective implementation coordination, responsive monitoring systems, stronger contractual oversight, timely audit follow-up, reliable payment arrangements, and more robust accountability mechanisms.

In contrast, stalled projects frequently exhibited multiple governance deficiencies operating simultaneously. Procurement disputes, financing interruptions, implementation restructuring, delayed payments, institutional fragmentation, and weak oversight mechanisms often interact to create conditions that increase implementation vulnerability and reduce project continuity.

The observed relationships indicate that project stalling rarely emerges from a single implementation failure. Rather, prolonged interruption appears to result from the cumulative effects of governance weaknesses occurring across multiple stages of project delivery. Procurement disputes, financing interruptions, oversight deficiencies, and coordination failures often interact to undermine implementation continuity. Strong governance arrangements appear to mitigate this cumulative risk by supporting institutional coordination, accountability, early problem identification, and corrective action.
This interpretation aligns with lifecycle governance perspectives, which emphasize the importance of integrated governance systems extending from project preparation through implementation, monitoring, and oversight. Similar conclusions have been reported within broader infrastructure governance scholarship, where governance deficiencies have frequently been associated with implementation failure, administrative instability, and reduced delivery effectiveness (Flyvbjerg, 2014; Joslin & Müller, 2015).


[bookmark: _Toc232376014][bookmark: _Toc234344882][bookmark: _Toc234489114]Governance Quality and Implementation Delays

Implementation delays were consistently lower among projects operating within stronger governance environments. Higher Governance Quality Index scores were associated with reduced time overruns, indicating that governance quality plays an important role in supporting implementation continuity and scheduling efficiency.

Several institutional mechanisms appear relevant in explaining this relationship. Effective project preparation, stronger procurement governance, clearer contractual risk allocation, responsive monitoring systems, enhanced accountability arrangements, reliable financing mechanisms, and coordinated institutional decision-making all contribute to more predictable implementation trajectories.

Extended delays were more frequently associated with procurement disruptions, financing uncertainty, delayed disbursements, contractual disputes, implementation restructuring, audit investigations, and coordination failures among implementing institutions. Such challenges often disrupted implementation momentum and increased the risk of schedule overruns.

The observed patterns highlight the importance of governance quality in managing implementation complexity. This relationship became particularly evident among large-scale dam and water-storage infrastructure projects, where financing complexity, environmental approvals, land acquisition requirements, political visibility, and extended implementation horizons increased the importance of effective governance arrangements. Cases such as High Grand Falls Dam, Karimenu II Dam, Arror Dam, and Kimwarer Dam illustrate how governance weaknesses can translate into prolonged delays with significant developmental and fiscal consequences.

The findings further suggest that governance influences the timeliness of implementation through its effect on institutional predictability. Projects characterized by stronger governance arrangements benefited from clearer decision-making processes, more stable procurement systems, and stronger implementation oversight. These institutional conditions reduced uncertainty and enabled more effective management of implementation risks over extended project timelines.

[bookmark: _Toc232376015][bookmark: _Toc234344883][bookmark: _Toc234489115]Governance Quality and Financial Delivery Performance

Incomplete expenditure data for ongoing projects constrained the assessment of financial delivery performance. Nevertheless, available expenditure records and documentary material revealed important patterns concerning the relationship between governance arrangements and financial outcomes.

Financial uncertainty was more frequently observed where governance deficiencies affected procurement systems, disbursement processes, contractual administration, implementation continuity, and oversight arrangements. Expenditure variability, financing interruptions, delayed payments, and prolonged implementation uncertainty were commonly associated with projects exhibiting weaker governance characteristics.

These patterns indicate that governance quality may influence financial performance indirectly through its effects on implementation continuity, procurement stability, accountability mechanisms, and contractual management. Under such conditions, financial outcomes become closely linked to the effectiveness of the broader institutional environment supporting project implementation.
Payment reliability emerged as the weakest governance component within the Governance Quality Index and may help explain some of the financial uncertainties observed across projects. This finding is noteworthy because delayed payments can trigger cascading implementation challenges, including contractor demobilization, procurement disruptions, financing uncertainty, contractual disputes, and schedule delays. In large-scale infrastructure projects, payment delays frequently extend beyond financial administration and can affect implementation continuity, contractor performance, and project completion timelines. The observed pattern therefore suggests that strengthening payment systems may represent one of the most important governance reform priorities for improving infrastructure delivery performance and reducing implementation risk.
The fiscal implications were especially evident among large-scale dam projects involving substantial public investment commitments. Delays affecting projects such as the Arror and Kimwarer Dams exposed significant public resources to prolonged financing obligations, delayed economic returns, increased implementation costs, and heightened expenditure uncertainty. Such observations underscore the broader fiscal importance of governance quality in protecting public investments and supporting financial sustainability throughout the project lifecycle.
These observations support the infrastructure governance literature, which emphasizes that procurement disruption, weak oversight systems, and implementation instability frequently contribute to expenditure escalation and financial inefficiency in public infrastructure projects (Love, Ahiaga-Dagbui & Irani, 2016).

The weaker support observed for cost outcomes may indicate that governance quality influences financial performance less directly than implementation continuity. While governance deficiencies can contribute to expenditure escalation through delays, procurement disputes, and implementation inefficiencies, infrastructure costs are also affected by external factors such as inflation, exchange-rate fluctuations, commodity price changes, and financing conditions. Consequently, governance may exert a stronger influence on implementation continuity and schedule performance than on final expenditure outcomes, particularly within long-duration infrastructure projects.



[bookmark: _Toc232376016][bookmark: _Toc234344884][bookmark: _Toc234489116]Climate Exposure, Political Transition, and Institutional Resilience

A notable contribution of the study concerns the interaction between governance quality, climate exposure, and political transition conditions. Infrastructure implementation outcomes were influenced by environmental disruption, climatic variability, election cycles, administrative restructuring, leadership transitions, and shifts in institutional priorities.

Flooding, drought conditions, rainfall variability, environmental degradation, site inaccessibility, and water-flow fluctuations disrupted implementation activities across multiple projects. Similarly, political transitions introduced uncertainty through procurement reviews, organizational restructuring, budget reprioritization, and changes in administrative leadership.

The capacity to respond to such disruptions varies across projects. Greater implementation continuity was observed when governance arrangements supported effective coordination, sustained monitoring, responsive oversight, consistent procurement, and institutional adaptability. These institutional capabilities strengthened the ability of implementing agencies to maintain implementation momentum despite changing environmental and political conditions.

The observed relationships highlight governance quality as an important contributor to institutional resilience. Beyond supporting routine implementation functions, stronger governance arrangements enhanced the capacity of infrastructure systems to absorb, adapt to, and recover from external disruptions. This relationship is particularly relevant within water infrastructure systems, where environmental uncertainty, political sensitivity, and extended implementation horizons create persistent implementation challenges.
The findings therefore reinforce the broader governance-resilience literature, which emphasizes that institutional quality strengthens implementation adaptability and reduces implementation vulnerability under conditions of external disruption (Lebel et al., 2021).
Similar governance challenges affecting infrastructure implementation have been documented across several low- and middle-income countries, particularly within large-scale public infrastructure projects characterized by decentralized governance systems, procurement complexity, implementation fragmentation, and climate vulnerability. Studies from countries including Nigeria, South Africa, India, Indonesia, and Brazil have identified procurement instability, weak institutional coordination, political interference, administrative fragmentation, delayed implementation, and weak accountability systems as major constraints affecting infrastructure delivery performance (Flyvbjerg, 2014; Osei-Kyei & Chan, 2017; Ameyaw & Chan, 2015; World Bank, 2017).

Comparable implementation challenges have also been associated with uneven capacity for decentralized governance, weak monitoring systems, and institutional asymmetries within devolved infrastructure implementation environments (Smoke, 2015; Andrews, Pritchett, and Woolcock, 2017). Taken together, the cumulative evidence indicates that the governance challenges documented in this study are not unique to the Kenyan context but reflect broader institutional dynamics observed across many developing-country infrastructure systems. The patterns identified are therefore likely to hold wider analytical relevance for infrastructure projects operating under conditions of administrative complexity, resource constraints, implementation fragmentation, and institutional uncertainty.

An alternative interpretation is that projects operating under stronger governance arrangements may also possess greater financial, technical, and administrative resources, which contribute to resilience independently of governance quality itself. However, the documentary evidence suggests that governance mechanisms, such as coordination systems, monitoring structures, and accountability arrangements, played a central role in maintaining continuity of implementation during periods of disruption.


[bookmark: _Toc232376017][bookmark: _Toc234344885][bookmark: _Toc234489117]Documentation Accessibility and Decentralized Governance Capacity

An important institutional pattern emerged during the governance assessment process concerning documentation accessibility and the capacity of implementing authorities to maintain verifiable project records. The exclusion of nineteen county-implemented projects from the final analytical sample highlighted substantial differences in the availability of documentary evidence required to assess governance performance across implementing authorities.

The concentration of inaccessible documentation among county-level projects drew attention to broader institutional issues relating to records management, implementation reporting, documentary transparency, monitoring systems, and administrative coordination. Although the absence of accessible records should not be interpreted as direct evidence of weak governance performance, it limited the ability to conduct a standardized governance assessment and reduced the transparency required for independent verification of project implementation processes.

The observed pattern underscores the importance of documentation accessibility as a governance function rather than merely an administrative requirement. Effective infrastructure governance depends not only on formal policies, procurement procedures, and implementation structures but also on the capacity of institutions to generate, maintain, and preserve reliable records throughout the project lifecycle. Accessible documentation provides the basis for accountability, monitoring, audit review, performance evaluation, and public oversight.

From a decentralized governance perspective, the findings highlight the institutional challenges that may accompany the transfer of implementation responsibilities to subnational authorities. Variations in administrative capacity, records management systems, reporting practices, and monitoring arrangements can influence the degree to which governance processes remain transparent and verifiable across jurisdictions. Such differences may, in turn, affect the ability of oversight institutions, researchers, auditors, and citizens to evaluate implementation performance consistently.
However, these observations should also be interpreted within the broader context of relatively recent devolution reforms, evolving institutional systems, uneven resource capacity, and transitional administrative structures affecting county-level implementation environments.

The relationship observed between documentation accessibility and governance assessment also highlights the value of incorporating documentary transparency within governance evaluation frameworks. Governance effectiveness cannot be fully assessed without verifiable implementation records, particularly in large-scale infrastructure projects involving substantial public investment and multiple institutional actors. Documentation accessibility, therefore, emerges not merely as a methodological consideration but as an important institutional dimension of governance quality itself.

Viewed within the broader context of Kenya's devolved governance system, these observations point to the importance of strengthening records management, implementation reporting, monitoring systems, and documentary transparency at county level. Such improvements would enhance accountability, facilitate independent oversight, and support more comprehensive assessment of infrastructure governance and delivery performance across decentralized implementation environments.

The documentation accessibility findings extend the study's understanding of governance quality by highlighting the importance of transparency, records management, and documentary accountability within decentralized infrastructure systems. The ability of institutions to maintain accessible and verifiable records influences not only public accountability but also the capacity to objectively evaluate governance performance. Consequently, documentation transparency emerges as an important institutional dimension of governance quality, particularly within devolved implementation environments.

Table 4.10 synthesizes the principal findings of the study and highlights their broader implications for infrastructure governance and delivery performance.
[bookmark: _Toc234437378]Table 4‑10 Integrated Summary of Key Findings and Governance Implications
	Finding
	Evidence
	Governance Implication

	Low GQI linked to project stalling
	Logistic regression
	Governance quality significantly influences implementation continuity

	Strong governance reduced implementation delays
	Time-overrun analysis
	Effective coordination, monitoring, and oversight improve delivery efficiency

	Weak documentation concentrated on county projects
	Documentary review
	Transparency, records management, and institutional capacity are important dimensions of governance quality

	Climate shocks affected weak-governance projects more severely
	Documentary analysis
	Strong governance enhances implementation resilience and adaptive capacity




Collectively, the findings support lifecycle governance perspectives that conceptualize infrastructure delivery outcomes as the product of interconnected governance processes operating across project preparation, procurement, implementation, oversight, and accountability stages. The evidence suggests that governance quality functions as an integrated institutional capability rather than a collection of isolated administrative practices. Improvements in procurement transparency, implementation monitoring, documentation accessibility, institutional coordination, and oversight responsiveness appear mutually reinforcing and contribute to stronger implementation continuity and infrastructure delivery performance.
The implications of these observations for infrastructure governance theory, policy, and practice are examined in Chapter Five.

[bookmark: _Toc232376018][bookmark: _Toc234344886][bookmark: _Toc234489118]Chapter Summary

This chapter presented the empirical findings concerning the relationship between governance quality and infrastructure delivery outcomes across selected water infrastructure projects in Kenya. Using descriptive statistics, documentary analysis, comparative assessment, correlation analysis, and logistic regression, the study examined how governance quality was associated with project stalling, implementation delays, financial delivery performance, and resilience amid climate and political disruption.

The results revealed a consistent relationship between governance quality and infrastructure delivery performance. Projects characterized by stronger governance arrangements generally exhibited lower probabilities of project stalling, reduced implementation delays, greater implementation continuity, and stronger resilience during periods of environmental and political uncertainty. Although evidence on cost-overrun performance was less conclusive due to incomplete expenditure data, the observed patterns indicated that governance quality was associated with greater financial stability and reduced implementation uncertainty.

The chapter also identified the accessibility of documentation as an important institutional dimension of governance. The concentration of inaccessible documentation among county-implemented projects highlighted the importance of transparency, records management, and administrative capacity within decentralized implementation systems. These findings provide the empirical foundation for the theoretical, policy, and practical implications discussed in Chapter Five
The next chapter discusses the implications of these findings for infrastructure governance theory, public-sector project management, decentralized implementation systems, and policy development within Kenya and comparable low- and middle-income country contexts.














[bookmark: _Toc234344887][bookmark: _Toc233318813][bookmark: _Toc234489119]DISCUSSION, CONCLUSIONS, POLICY IMPLICATIONS, AND RECOMMENDATIONS
[bookmark: _Toc233318814][bookmark: _Toc234344888][bookmark: _Toc234489120]Introduction
The preceding chapter presented the study's empirical findings and examined the relationship between governance quality and infrastructure delivery outcomes across selected water infrastructure projects in Kenya. Through descriptive analysis, comparative assessment, documentary review, and regression modeling, the results demonstrated that governance quality was closely associated with project stalling, implementation delays, financial delivery performance, and infrastructure resilience under conditions of climate and political disruption. The evidence revealed that projects characterized by stronger governance arrangements generally exhibited lower probabilities of implementation interruption, reduced schedule overruns, greater institutional stability, and stronger adaptive capacity than projects operating within weaker governance environments.

While Chapter Four focused on the presentation and analysis of empirical results, the purpose of the present chapter is to interpret the significance of those findings within the broader context of infrastructure governance theory, public-sector institutional performance, and infrastructure development practice. The chapter, therefore, moves beyond the identification of statistical relationships to consider their implications for understanding how governance systems influence infrastructure delivery outcomes. In doing so, the discussion seeks to explain not only whether governance quality matters, but also why it matters, how governance influences project performance, and what the findings contribute to existing knowledge on infrastructure governance in developing-country contexts.
Because the study employed a cross-sectional design, the findings should be interpreted primarily as evidence of association rather than definitive causation. While the discussion considers potential mechanisms through which governance quality may shape infrastructure outcomes, these mechanisms are presented as theoretically informed explanations of the observed relationships rather than empirically established causal effects.
The study was motivated by the observation that despite substantial investment in water infrastructure, many projects continue to experience implementation delays, prolonged interruptions, escalating costs, and reduced delivery effectiveness. Existing explanations for these challenges have frequently emphasized financial constraints, technical complexity, procurement difficulties, or project management weaknesses. Although these factors remain important, the findings of this study indicate that governance quality constitutes a critical institutional dimension through which many implementation challenges are either mitigated or amplified. The results suggest that infrastructure performance cannot be understood solely through the availability of financial resources or technical expertise. Rather, infrastructure outcomes appear to be influenced by the quality of the governance systems that coordinate decisions, manage risks, maintain accountability, oversee implementation, and sustain institutional continuity throughout the project lifecycle.

A particularly important observation emerging from the study concerns the interconnected nature of governance processes. The empirical evidence demonstrated that governance dimensions rarely operate independently. Procurement transparency, institutional coordination, audit responsiveness, documentation accessibility, contract supervision, payment reliability, and implementation oversight appeared to reinforce one another throughout the delivery process. Conversely, weaknesses within one governance area frequently had consequences that extended across multiple aspects of project implementation. The findings, therefore, point toward a conception of governance quality as a system of interdependent governance processes operating across the infrastructure project lifecycle. This perspective aligns with contemporary governance scholarship, which increasingly views infrastructure delivery outcomes as the product of interactions among multiple governance processes operating across project preparation, procurement, implementation, monitoring, and accountability stages (OECD, 2020; World Bank, 2017).

The findings further indicate that infrastructure performance is shaped through a range of interconnected institutional mechanisms. Effective administrative arrangements support continuity by promoting coordination, reducing uncertainty, strengthening oversight, and facilitating timely responses to emerging challenges. They also enhance resilience by enabling projects to maintain stability during periods of environmental disruption, political transition, and operational uncertainty. These observations suggest that institutional capacity serves not only an administrative function but also a strategic role in supporting delivery effectiveness, adaptability, and long-term performance.

An additional contribution of the study arises from the analysis of documentation accessibility and transparency. The exclusion of nineteen projects from the initial sample due to insufficient documentation highlighted important differences in institutional record management, transparency practices, and administrative capacity across implementation environments. This finding suggests that documentation accessibility should be viewed not only as a methodological issue but also as a substantive governance consideration. The ability of institutions to maintain accessible, verifiable, and transparent records influences both accountability and the capacity to evaluate governance performance objectively. Consequently, the study contributes to emerging discussions on the relationship between information transparency, institutional capability, and the effectiveness of infrastructure governance.

The broader significance of the findings extends beyond the specific projects examined in this study. Similar governance challenges affecting infrastructure implementation have been documented across a range of low- and middle-income countries characterized by decentralized governance systems, procurement complexity, institutional fragmentation, and climate-related implementation pressures. Consequently, the governance patterns identified in the Kenyan water infrastructure sector may hold broader analytical relevance for understanding infrastructure delivery challenges in comparable institutional environments. While the study does not seek to generalize statistically beyond the sampled projects, the findings contribute to the development of analytical insights that may inform infrastructure governance reform in similar developing-country contexts.

The chapter integrates discussion of the findings, contributions to knowledge, policy implications, conclusions, recommendations, limitations, and future research directions. The discussion begins with a summary of the study before examining the findings in relation to existing theory and empirical literature. The chapter subsequently considers the study's theoretical, methodological, empirical, and practical contributions, evaluates the implications of the findings for infrastructure governance policy and practice, and presents conclusions corresponding to the study's research questions. Recommendations for governance reform, institutional strengthening, and future research are then provided before concluding with a final reflection on the significance of governance quality for infrastructure delivery performance.

[bookmark: _Toc233318815][bookmark: _Toc234344889][bookmark: _Toc234489121]Summary of the Study
[bookmark: _Toc233318816][bookmark: _Toc234344890][bookmark: _Toc234489122]Research Problem

Infrastructure investment plays a critical role in supporting economic development, water security, climate resilience, public health, and sustainable growth. Over the past decade, Kenya has committed substantial public resources to developing water infrastructure, including dams, water supply systems, irrigation projects, wastewater facilities, and flood control infrastructure. Despite these investments, many projects have experienced implementation delays, prolonged interruptions, escalating costs, and, in some cases, complete project stalling. These challenges have reduced the developmental benefits expected from infrastructure investment and raised concerns regarding the effectiveness of infrastructure governance systems.

Existing studies examining infrastructure performance have frequently emphasized financial constraints, technical complexity, procurement challenges, and project management weaknesses as major determinants of project outcomes. While these factors remain important, relatively limited empirical evidence exists regarding the extent to which governance quality influences infrastructure delivery performance, particularly within developing-country contexts. Consequently, the role of governance quality in shaping implementation continuity, project timeliness, financial performance, and institutional resilience remains insufficiently understood.

A further challenge is the limited availability of project-level governance assessments that can systematically measure governance quality and link governance conditions to infrastructure delivery outcomes. Existing research has often focused on individual governance dimensions or qualitative institutional assessments, making it difficult to evaluate governance quality as a multidimensional governance system operating across project preparation, procurement, implementation, oversight, and accountability stages. The present study was undertaken to address this gap by examining the relationship between governance quality and infrastructure delivery outcomes within Kenya's water infrastructure sector.

[bookmark: _Toc233318817][bookmark: _Toc234344891][bookmark: _Toc234489123]Research Objectives and Questions

The overall objective of the study was to investigate the relationship between governance quality and infrastructure delivery outcomes within Kenya’s water infrastructure sector. Specifically, the study sought to determine whether governance quality influenced project stalling, implementation delays, cost-overrun performance, and infrastructure resilience under conditions of climate exposure and political transition.

The following research questions guided the study:

1. How does governance quality influence the likelihood of project stalling in water management infrastructure projects in Kenya?
2. How does governance quality affect time overruns of water management infrastructure projects in Kenya?
3. How does governance quality affect the cost overruns of water management infrastructure projects in Kenya?
4. How does climate risk interact with governance quality to shape project outcomes of water management infrastructure projects in Kenya?
These questions were examined through a series of hypotheses designed to test the relationship between governance quality and infrastructure performance outcomes across the sampled projects.

[bookmark: _Toc233318818][bookmark: _Toc234344892][bookmark: _Toc234489124]Study Context and Scope

The study focused on publicly funded water infrastructure projects implemented in Kenya between 2012 and 2025. This period encompassed significant institutional, political, and environmental changes, including the implementation of devolved governance structures following the 2010 Constitution, multiple national and county electoral cycles, and recurring climate-related shocks such as droughts and floods. These conditions provided an appropriate context for examining how governance quality influences infrastructure delivery performance under varying implementation environments.

An initial population of fifty-one water infrastructure projects was identified through publicly available project records and government documentation. Following documentary sufficiency screening, nineteen projects were excluded because adequate governance documentation was unavailable for assessment. The final analytical sample, therefore, consisted of 32 projects with sufficiently verifiable information on governance and implementation.

The study considered projects implemented under both national and county government arrangements. Although documentation limitations affected the inclusion of some county projects, the study nevertheless provided important insights into the governance challenges associated with infrastructure implementation within both centralized and decentralized institutional environments.

[bookmark: _Toc233318819][bookmark: _Toc234344893][bookmark: _Toc234489125]Methodological Approach

The study adopted a positivist research philosophy and employed a quantitative cross-sectional comparative research design. The unit of analysis was the individual infrastructure project, enabling systematic comparison of governance quality and infrastructure delivery outcomes across multiple projects operating within a common national context.

Data was collected through documentary analysis of publicly available project records, including government reports, Auditor-General reports, procurement documentation, implementation reports, development partner records, and project appraisal documents. Governance quality was measured using the Governance Quality Index (GQI), a composite index developed specifically for the study and comprising nine governance dimensions reflecting key elements of infrastructure governance and institutional performance.

The analytical strategy combined descriptive statistics, comparative analysis, documentary assessment, correlation analysis, logistic regression modelling, and ordinary least squares (OLS) estimation. Logistic regression was employed to evaluate the relationship between governance quality and project stalling. At the same time, OLS models were used to examine the relationships between governance quality and time and cost overruns. Climate exposure and political transition conditions were examined through structured documentary analysis and comparative assessment because the available sample size did not support formal interaction modelling.

These methodological procedures provided a systematic and transparent framework for evaluating the relationship between governance quality and infrastructure delivery outcomes.
[bookmark: _Toc233318820][bookmark: _Toc234344894][bookmark: _Toc234489126]Summary of Principal Findings

The empirical findings provided substantial support for the study’s central proposition that governance quality influences infrastructure delivery outcomes.

Hypothesis One was supported. The analysis demonstrated a statistically significant negative relationship between governance quality and project stalling. Projects characterized by stronger governance arrangements were substantially less likely to experience prolonged implementation interruptions than those operating in weaker governance environments.

Hypothesis Two was also supported. Stronger quality of governance was associated with reduced implementation delays and improved schedule performance. Projects with stronger governance arrangements generally recorded lower time overruns and greater implementation continuity than those with weaker governance conditions.

Hypothesis Three received partial support. Although the evidence indicated that projects operating within stronger governance environments generally exhibited greater financial stability and lower expenditure variability, the explanatory power of the cost-overrun analysis was constrained by incomplete expenditure information associated with projects that had not reached financial completion. Consequently, the relationship between governance quality and financial performance was less conclusive than the relationships observed for project stalling and implementation delays.

Hypothesis Four was supported. Documentary evidence indicated that projects characterized by stronger governance arrangements demonstrated greater resilience under conditions of climate-related disruption. Strong governance systems provide an enabling environment for institutional coordination, implementation continuity, and adaptive responses during periods of environmental stress.
Hypothesis Five was also supported. Projects operating within stronger governance environments created conditions conducive to maintaining implementation continuity during periods of political transition. Conversely, weaker governance arrangements were associated with greater vulnerability to administrative disruption and implementation instability during political change.
The cumulative evidence indicates that governance quality constitutes a significant institutional factor influencing infrastructure delivery performance. Stronger governance arrangements were consistently associated with improved implementation continuity, reduced delays, enhanced resilience, and greater institutional stability across the infrastructure project lifecycle.

[bookmark: _Toc233318821][bookmark: _Toc234344895][bookmark: _Toc234489127]Discussion of Findings
[bookmark: _Toc233318822][bookmark: _Toc234344896][bookmark: _Toc234489128]Governance Quality and Project Stalling

One of the most important findings of this study was the statistically significant relationship between governance quality and project stalling. The results demonstrated that projects characterized by stronger governance arrangements were substantially less likely to experience prolonged implementation interruptions than those operating in weaker governance environments. This finding provides empirical support for the proposition that governance quality is a critical institutional factor influencing the continuity of infrastructure implementation.

The observed relationship may be explained by the role that governance systems play in maintaining coordination, accountability, oversight, and decision-making continuity throughout the infrastructure project lifecycle. Large-scale infrastructure projects typically involve multiple actors, including government agencies, contractors, consultants, financiers, regulators, and local communities. Effective implementation, therefore, depends on the ability of governance systems to coordinate these actors, manage competing interests, resolve disputes, and respond to emerging implementation challenges. Where governance systems are weak, implementation difficulties may accumulate over time, increasing the likelihood of project interruption and eventually stalling.

The findings are consistent with institutional governance theory, which argues that organizational outcomes are shaped not only by resource availability but also by the quality of the institutional arrangements through which resources are managed and coordinated. From this perspective, project stalling represents not merely a technical or financial failure but often reflects weaknesses in institutional coordination, oversight, accountability, and governance capacity. The evidence from this study suggests that governance quality influences infrastructure performance by creating conditions that either facilitate or constrain the continuity of implementation.

The results also align closely with the OECD infrastructure governance framework, which emphasizes strategic planning, institutional coordination, stakeholder accountability, transparent decision-making, and effective oversight throughout the infrastructure lifecycle (OECD, 2020). Several governance dimensions incorporated within the Governance Quality Index—including procurement transparency, institutional coordination, audit responsiveness, and contract supervision capacity—reflect principles identified by the OECD as essential for successful infrastructure delivery. The observed relationship between governance quality and project stalling, therefore, provides empirical support for the practical relevance of these governance principles within developing-country infrastructure contexts.

The findings further correspond with international research highlighting the importance of governance quality in shaping infrastructure outcomes. Flyvbjerg (2014) argues that major infrastructure failures frequently emerge from governance weaknesses, including inadequate oversight, unrealistic planning assumptions, weak accountability systems, and ineffective risk management. Similarly, Osei-Kyei and Chan (2017) identify governance quality, stakeholder coordination, and institutional capacity as critical determinants of infrastructure project success. The consistency between the present findings and international evidence strengthens confidence in the study's broader analytical relevance and suggests that the governance-performance relationship observed in Kenya may reflect more general institutional dynamics that affect infrastructure implementation across developing-country settings.

Existing governance literature often explains stalled infrastructure primarily through financing shortfalls, procurement disputes, or political interference (Flyvbjerg, 2014; Osei-Kyei & Chan, 2017). The findings of the present study suggest that these explanations may be incomplete, as they often treat governance failures as isolated administrative events rather than interconnected institutional processes. The evidence indicates that project stalling is more appropriately understood as the cumulative outcome of multiple governance weaknesses operating simultaneously across procurement, coordination, documentation, contract supervision, payment reliability, and oversight. This interpretation extends lifecycle governance perspectives by demonstrating that governance failures are systemic rather than discrete administrative events, thereby highlighting the importance of governance interdependence in shaping infrastructure delivery outcomes (OECD, 2020).

Although Flyvbjerg (2014) explains infrastructure underperformance primarily through optimism bias and strategic misrepresentation, the findings of the present study suggest that these behavioural explanations alone may not fully account for the variation observed across projects operating within the same institutional environment. Projects exposed to broadly comparable political, financial, and regulatory conditions exhibited markedly different implementation outcomes, with stronger governance arrangements consistently associated with lower probabilities of stalling projects. This pattern suggests that governance quality may function as an institutional mechanism that either constrains or amplifies the consequences of behavioral and organizational risks. Rather than replacing behavioral explanations of project failure, the findings extend existing infrastructure governance literature by indicating that institutional governance capability provides an important complementary explanation for differences in infrastructure delivery outcomes.
[bookmark: _Toc233318823][bookmark: _Toc234344897][bookmark: _Toc234489129]Governance Quality and Time Overruns

The findings also revealed a significant relationship between governance quality and implementation delays. Projects characterized by stronger governance arrangements generally experienced lower time overruns and greater schedule adherence than those operating in weaker governance environments. This finding suggests that governance quality influences not only whether projects are completed but also how efficiently they progress through implementation.

One explanation for this relationship lies in the role of governance systems in reducing coordination failures. Infrastructure implementation frequently requires collaboration among multiple institutions with differing mandates, priorities, and decision-making processes. Weak coordination mechanisms can result in delays in approvals, land acquisition processes, procurement decisions, contract administration, and resource allocation. Strong governance arrangements help reduce these risks by providing clearer institutional responsibilities, more effective communication channels, and stronger mechanisms for resolving implementation bottlenecks.

Procurement governance also appears to play an important role in explaining implementation delays. Procurement disputes, contract management challenges, tender irregularities, and prolonged approval processes frequently contribute to project delays in both developed and developing countries. The Governance Quality Index incorporated procurement transparency as a key governance dimension, and the findings suggest that projects operating within more transparent procurement environments experienced fewer implementation disruptions. This observation is consistent with previous studies indicating that procurement governance constitutes a major determinant of infrastructure delivery performance (Osei-Kyei & Chan, 2017).

The results further highlight the importance of oversight mechanisms in supporting timely implementation. Effective monitoring systems facilitate early identification of implementation risks, enable corrective action, and strengthen accountability among project stakeholders. Conversely, weak oversight systems may allow implementation problems to remain unaddressed until delays become difficult to reverse. The strong performance of audit responsiveness and institutional coordination within the Governance Quality Index suggests that formal oversight structures may have contributed to implementation continuity across the sampled projects.

The Kenyan institutional context provides an important explanation for these findings. As discussed in Chapter One, infrastructure delivery increasingly occurs within a devolved governance system involving multiple national and county institutions with differing mandates, capacities, and accountability arrangements. Under these conditions, implementation delays appear to arise not only from technical or financial constraints but also from the administrative complexity of coordinating multiple actors throughout the project lifecycle. This suggests that governance quality is particularly important in decentralized governance environments, as stronger coordination mechanisms help maintain implementation continuity despite institutional complexity.

Within the Kenyan context, the importance of administrative predictability appears particularly pronounced because many infrastructure projects span multiple electoral cycles and involve both national and county institutions operating under devolved governance arrangements. Since the implementation of devolution following the 2010 Constitution, infrastructure delivery has increasingly required coordination among national ministries, county governments, regulators, development partners, and contractors operating with differing capacities, priorities, and political incentives. As Andrews, Pritchett, and Woolcock (2017) observe, institutional complexity tends to increase as governance responsibilities become distributed across multiple organizations. The findings suggest that implementation delays arise not only from technical or operational challenges but also from the complexity of managing relationships across multiple institutions within a decentralized governance system.

This interpretation extends existing infrastructure governance literature by indicating that the effectiveness of governance arrangements may be context dependent. While previous studies have emphasized procurement efficiency, project management, and institutional coordination as important determinants of implementation performance (Flyvbjerg, 2014; Osei-Kyei & Chan, 2017), the present findings suggest that coordination capacity is particularly important within devolved governance systems. Rather than serving solely to improve administrative efficiency, stronger governance arrangements appear to support continuity of implementation by enabling institutions to manage organizational complexity, sustain coordination among multiple actors, and respond more effectively to changing administrative and political circumstances.
[bookmark: _Toc233318824][bookmark: _Toc234344898][bookmark: _Toc234489130]Governance Quality and Cost Overruns

The relationship between governance quality and financial delivery performance proved more complex than the relationships observed for project stalling and implementation delays. Although the evidence generally indicated that projects operating within stronger governance environments experienced greater financial stability and lower expenditure variability, the statistical results provided only partial support for the hypothesis that governance quality significantly influences cost-overrun performance.

The weaker support observed for cost outcomes likely reflects both incomplete expenditure data and the multidimensional nature of infrastructure cost performance. Unlike project stalling and implementation delays, which are often closely linked to governance processes, infrastructure costs are influenced by a broader range of factors extending beyond governance arrangements alone. Consequently, the relationship between governance quality and cost performance may be less direct and more difficult to isolate empirically.

Several external factors may influence infrastructure expenditure outcomes independently of governance quality. Inflation can substantially increase project costs during extended implementation periods, particularly in large-scale infrastructure projects spanning multiple years. Exchange-rate fluctuations may affect the cost of imported materials, equipment, and specialized services. Similarly, changes in global commodity prices can influence the cost of construction inputs such as steel, cement, fuel, and machinery. These factors may contribute to expenditure variability even within projects characterized by relatively strong governance arrangements.

At the same time, governance quality may still influence financial performance indirectly through its effect on project execution conditions. Procurement disputes, financing interruptions, delayed payments, contractual disputes, implementation inefficiencies, and weak oversight mechanisms can contribute to expenditure volatility by disrupting implementation processes and increasing project uncertainty. Strong governance arrangements may therefore support financial stability by reducing the occurrence and severity of such implementation disruptions.

The weaker association observed between governance quality and cost performance provides an important qualification to existing infrastructure governance literature. Although governance reforms are frequently expected to improve both implementation efficiency and financial performance (World Bank, 2017; OECD, 2020), the findings suggest that project-level governance may exert a stronger association with implementation continuity and schedule performance than with expenditure outcomes. Cost performance appears to remain substantially influenced by external factors, including inflation, exchange-rate movements, commodity price fluctuations, contractual claims, financing structures, and broader macroeconomic conditions, many of which operate beyond the direct influence of project governance arrangements. Rather than indicating that governance is unimportant for financial performance, these findings suggest that its influence may be mediated by wider economic and market conditions. This interpretation refines existing infrastructure governance literature by indicating that governance effectiveness may vary across dimensions of project performance, exerting a stronger influence on implementation processes than on final cost outcomes, in which external economic forces play a more dominant role. Further research using more comprehensive expenditure datasets and longitudinal designs would help clarify these relationships.

[bookmark: _Toc233318825][bookmark: _Toc234344899][bookmark: _Toc234489131]Governance Quality, Climate Risk, and Political Transition

The findings indicate that governance quality influences infrastructure performance not only through implementation efficiency but also through institutional resilience. Projects characterized by stronger governance arrangements contributed to greater implementation continuity during periods of climate-related disruption and political transition than projects operating within weaker governance environments. This observation suggests that governance quality may function as a form of institutional resilience capacity capable of supporting adaptation and continuity under conditions of uncertainty.

Climate-related disruptions have become increasingly important determinants of infrastructure performance, particularly in countries experiencing growing climate variability and extreme weather events. Droughts, floods, changing hydrological conditions, and environmental shocks can disrupt construction schedules, increase implementation costs, alter project priorities, and strain institutional resources. Under such conditions, effective governance systems become critical for coordinating responses, reallocating resources, managing risks, and maintaining implementation momentum.

The results are consistent with emerging perspectives on climate adaptation governance, which emphasize the importance of institutional capacity, coordination mechanisms, information systems, and adaptive decision-making processes in supporting resilience (OECD, 2020; World Bank, 2017). Strong governance arrangements appear to provide organizational structures capable of responding more effectively to environmental uncertainty while preserving implementation continuity.

A similar pattern emerged in relation to political transition conditions. Infrastructure projects often extend across multiple electoral cycles and administrative transitions. Changes in political leadership can affect funding priorities, institutional structures, implementation arrangements, and project oversight mechanisms. Projects operating within stronger governance environments strengthened the ability to withstand these disruptions because institutional processes, accountability mechanisms, and oversight structures provided continuity beyond individual political administration.

The findings also contribute to the growing literature on governance and resilience. Existing infrastructure governance frameworks primarily emphasize governance as a mechanism for improving efficiency, accountability, transparency, and implementation performance (OECD, 2020; World Bank, 2017). However, the documentary evidence reviewed in this study suggests that governance arrangements may also function as a form of institutional resilience capacity. Projects characterized by stronger documentation systems, clearer institutional responsibilities, more consistent oversight, and effective coordination demonstrated greater ability to sustain implementation during periods of drought, flooding, and political transition. In contrast, projects operating within weaker governance environments experienced greater implementation disruption when external shocks occurred. Although these observations identify associations rather than causal relationships, they suggest that governance may contribute to adaptive capacity by enabling institutions to coordinate responses, manage uncertainty, and sustain implementation under changing conditions. This interpretation extends existing governance literature by positioning resilience as a core governance function rather than simply an indirect consequence of effective administration (Andrews, Pritchett, & Woolcock, 2017).
Documentary evidence from the sampled projects provides illustrative support for this interpretation. For example, Karimenu II Dam maintained implementation progress despite prolonged drought conditions and changing administrative contexts, supported by relatively strong procurement management, institutional coordination, and project oversight. By contrast, projects such as Arror Dam experienced prolonged implementation disruption following governance-related investigations, procurement disputes, and financing interruptions, illustrating how external shocks can be amplified where governance systems are fragmented or institutional coordination is weakened. Although these examples are illustrative rather than causal, they demonstrate how governance arrangements may influence an institution's capacity to sustain implementation under conditions of uncertainty.

An important implication of this study is that governance should be conceptualized not only as an administrative mechanism for improving infrastructure delivery but also as an institutional capability that enables resilience under conditions of environmental, political, and administrative uncertainty. Viewing governance through this broader lens extends conventional perspectives on infrastructure governance by positioning resilience as a fundamental governance function rather than an incidental outcome of effective administration.
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One of the most distinctive findings emerging from this study relates to documentation accessibility and transparency. Of the fifty-one projects initially identified, nineteen were excluded from the final analytical sample because sufficient governance documentation was unavailable for consistent assessment. This represented approximately 37.3 percent of the original project population and occurred predominantly among county government-implemented projects.

The absence of accessible documentation emerged as both a methodological challenge and a substantive governance finding. Methodologically, incomplete records limit the ability to consistently evaluate governance quality across all identified projects. From a governance perspective, however, documentation deficiencies pointed to broader institutional issues relating to transparency, administrative capacity, records management, and accountability within decentralized implementation environments.

Effective governance depends not only on the existence of formal policies, procedures, and oversight mechanisms but also on institutions' capacity to maintain complete, accessible, and verifiable records throughout the project lifecycle. Documentary evidence provides the basis for audit review, public accountability, performance evaluation, organizational learning, and informed decision-making. Where record management systems are weak, the ability to demonstrate effective governance and objectively assess project performance becomes substantially constrained.

The concentration of documentation deficiencies among county-level projects also provides insight into the governance implications of devolution. Although decentralization has expanded county responsibility for infrastructure planning and implementation, institutional capacity has not developed uniformly across all counties. Variations in administrative systems, records management practices, staffing capacity, and organizational maturity may contribute to differences in documentation quality and governance performance. This observation suggests that the effectiveness of decentralized governance depends not only on the transfer of functions but also on the institutional capacity required to support them.

Documentation accessibility should therefore be understood as more than a methodological consideration. Infrastructure governance research generally assumes that documentary evidence exists and typically treats incomplete records as a limitation affecting data quality or research validity (OECD, 2020). The present study suggests that the availability of documentation may itself constitute an indicator of institutional capability. The ability to produce complete, accessible, and verifiable project records reflects institutional capacity to sustain transparency, accountability, administrative continuity, and organizational learning. This interpretation extends existing governance literature by positioning documentation quality as a measurable governance outcome rather than simply an administrative by-product of project implementation.

An important implication of this discussion is that documentation systems should be regarded as a strategic component of infrastructure governance rather than merely an administrative support function. Strengthening records management, information transparency, and documentation practices may improve not only accountability and oversight but also institutional learning, governance assessment, and implementation effectiveness, particularly within decentralized and resource-constrained implementation environments.
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A central objective of doctoral research is to generate original knowledge that advances theory, methodology, empirical understanding, and professional practice. Beyond examining the relationship between governance quality and infrastructure delivery outcomes, this study contributes to the broader infrastructure governance literature by extending existing theoretical perspectives, developing a novel governance measurement framework, providing new empirical evidence from a developing-country context, and generating practical tools for governance reform and institutional strengthening. 
The theoretical, methodological, empirical, and practical insights generated by this study strengthen the understanding of the role of governance in shaping infrastructure performance and provide a basis for future scholarly inquiry, policy reform, and implementation practice.

[bookmark: _Toc233318828][bookmark: _Toc234344902][bookmark: _Toc234489134]Theoretical Contribution

The primary theoretical contribution of this study lies in its extension of lifecycle governance perspectives within infrastructure delivery research. Existing infrastructure governance literature has frequently examined governance in terms of individual dimensions, such as procurement systems, accountability mechanisms, stakeholder participation, project management practices, and institutional capacity. While these approaches have generated valuable insights, they often treat governance components as discrete variables operating independently of one another.

The findings of this study indicate that infrastructure delivery is influenced by a set of interconnected institutional arrangements operating throughout the project lifecycle. The analysis demonstrated that procurement transparency, institutional coordination, audit responsiveness, contract supervision, payment reliability, documentation transparency, and risk management function as mutually reinforcing elements rather than independent administrative features. Their interaction across project preparation, procurement, implementation, monitoring, oversight, and accountability activities create conditions that either support or constrain implementation continuity, resilience, and delivery performance.

The study extends lifecycle governance perspectives by demonstrating that infrastructure outcomes are associated with the cumulative interaction of governance processes operating across the project lifecycle. Existing frameworks typically emphasize the importance of governance at different stages of project development but provide limited explanation of how weaknesses emerging in one phase may influence performance in subsequent stages. The findings indicate that project stalling, implementation delays, financial uncertainty, and delivery disruption were rarely associated with isolated governance deficiencies. Rather, procurement weaknesses, documentation gaps, payment delays, coordination challenges, and oversight shortcomings frequently reinforced one another, creating cumulative effects that influenced project performance. This observation suggests that governance failures are often systemic rather than stage-specific and highlights the importance of governance interdependence in shaping infrastructure outcomes.
The study also contributes to infrastructure governance scholarship by highlighting the relationship between governance arrangements and resilience. Existing frameworks commonly emphasize efficiency, accountability, transparency, and compliance as the principal functions of governance. However, the evidence suggests that administrative arrangements may also support continuity and adaptation amid environmental disruption and political transition. This finding broadens the theoretical understanding of governance beyond administrative control and positions it as an institutional resource that may enhance infrastructure systems' capacity to absorb disruption and sustain performance under uncertainty.
Existing lifecycle governance frameworks largely emphasize governance functions associated with project efficiency, accountability, and delivery performance. The findings of this study suggest that such frameworks may understate the role of governance as a resilience capability operating under conditions of climate disruption and political transition. This observation indicates that resilience should be treated as a core governance outcome rather than a secondary implementation consideration.
More broadly, the findings contribute to institutional governance theory by indicating that infrastructure performance is associated with a range of interconnected institutional mechanisms. Stronger governance environments were associated with reduced uncertainty, more effective coordination, greater accountability, and improved responsiveness to implementation challenges. Rather than functioning solely as a compliance mechanism, governance emerges as a strategic institutional capability that helps shape delivery effectiveness, continuity, and resilience throughout the infrastructure lifecycle.

[bookmark: _Toc233318829][bookmark: _Toc234344903][bookmark: _Toc234489135]Methodological Contribution

A significant methodological contribution of this study is the development and application of the Governance Quality Index (GQI) as a project-level governance assessment framework. Measuring governance quality remains a persistent challenge within infrastructure research because governance is inherently multidimensional and often difficult to operationalize using observable indicators. Existing studies frequently rely on broad national governance indicators, qualitative institutional assessments, or individual governance variables that may not adequately capture project-level governance conditions.

To address this challenge, the study developed and applied a project-level Governance Quality Index based on governance dimensions derived from OECD infrastructure governance principles, infrastructure governance literature, and project governance frameworks. The index enabled the systematic measurement of governance quality across projects using a transparent and replicable coding methodology. By converting governance characteristics into a structured quantitative measure, the study provided a practical mechanism for examining governance-performance relationships using project-level data.

The Governance Quality Index contributes methodologically by demonstrating how governance quality can be operationalized as an empirical construct capable of supporting comparative analysis, statistical modeling, and infrastructure performance evaluation. The framework may provide a foundation for future governance assessment studies and could be adapted for application within other infrastructure sectors, geographic regions, or institutional contexts.

The study also demonstrates the value of combining documentary analysis with quantitative modelling techniques to investigate governance-performance relationships. The integration of governance scoring, documentary assessment, descriptive statistics, comparative analysis, and regression modelling provides a methodological approach capable of addressing governance questions in environments where conventional survey or administrative datasets may be unavailable.

[bookmark: _Toc233318830][bookmark: _Toc234344904][bookmark: _Toc234489136] Empirical Contribution

The study contributes new empirical evidence to an area of research where project-level governance data remains relatively limited. While governance and infrastructure performance have attracted growing scholarly attention, much of the existing evidence originates from developed economies, cross-country governance indices, public-private partnership studies, or sector-specific case analyses. Comparatively fewer studies have examined governance-performance relationships using project-level infrastructure data from low- and middle-income countries.

The present study contributes to this literature by providing empirical evidence from thirty-two water infrastructure projects implemented in Kenya between 2012 and 2025. The findings demonstrate a consistent relationship between governance quality and infrastructure delivery outcomes, including project stalling, implementation delays, implementation continuity, and resilience under conditions of climate-related and political disruption.

The study further contributes empirical evidence concerning governance performance within decentralized implementation environments. The exclusion of 19 projects due to documentation limitations highlighted important institutional differences in transparency, records management, and administrative capacity. This finding extends existing discussions on decentralized governance by illustrating how the accessibility of documentation itself may serve as an indicator of governance capability.

By generating project-level evidence from a developing-country infrastructure context, the study helps address an important gap in the governance literature and contributes to broader efforts to understand how institutional quality influences infrastructure performance under conditions of administrative complexity, resource constraints, and implementation uncertainty.
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Beyond its theoretical, methodological, and empirical contributions, the study also generates practical tools to support infrastructure governance reform and implementation practice. The findings informed the development of several governance frameworks designed to translate empirical evidence into actionable policy and management guidance.

First, the study developed the Integrated Governance Reform and Implementation Framework- Table 5.1, which identifies key governance weaknesses associated with infrastructure underperformance and proposes corresponding reform priorities. The framework provides policymakers, infrastructure agencies, and development partners with a structured approach for strengthening governance systems across the infrastructure lifecycle.

Second, the Governance Implementation Relationship Model -Figure 5.1 provides a conceptual representation of the pathways through which governance quality influences infrastructure delivery outcomes. By linking governance processes to implementation continuity, delivery efficiency, resilience, accountability, and project performance, the model offers a practical framework for integrating governance considerations into infrastructure planning, monitoring, and evaluation systems.
Third, the Infrastructure Governance Failure Pathway model -Figure 5.2 illustrates how governance deficiencies occurring during the project preparation, procurement, implementation, oversight, and accountability stages may interact to produce implementation delays, project stalling, financial instability, and reduced delivery performance. The model provides a practical tool for understanding the mechanisms through which governance failures affect infrastructure outcomes and highlights potential intervention points for governance reform.

These practical contributions extend the research's relevance beyond academic scholarship by demonstrating how governance evidence can inform policy development, institutional strengthening, and infrastructure management practices. The findings indicate that sustainable improvements in infrastructure delivery depend not only on financial resources and technical expertise but also on the effectiveness of the institutional arrangements that guide project preparation, implementation, oversight, and accountability.

The theoretical, methodological, empirical, and practical insights generated by this study advance understanding of infrastructure governance within developing-country contexts. The principal contribution lies in demonstrating that governance quality functions as an integrated institutional capability that significantly influences implementation continuity, delivery efficiency, resilience, and infrastructure performance outcomes. By establishing a systematic approach to assessing governance conditions at the project level, the study provides a foundation for future research, governance assessment, and evidence-based reform initiatives to strengthen the effectiveness of infrastructure delivery.

The findings demonstrate that governance conditions can be examined systematically and linked directly to infrastructure delivery outcomes. This perspective strengthens the evidence base available to researchers, policymakers, and practitioners seeking to improve infrastructure performance through institutional reform and more effective project governance arrangements.

To synthesize the study's principal findings and theoretical contribution, Figure 5.1 presents the Governance–Implementation Relationship Model. The framework depicts the mechanisms through which institutional arrangements influence infrastructure delivery outcomes by shaping coordination, oversight, accountability, financial stability, and implementation effectiveness across successive stages of project delivery.
[bookmark: _Toc234481936]Figure 5.1Governance–Implementation Relationship Model
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Figure 5.1 presents a conceptual representation of the mechanisms linking governance conditions to infrastructure delivery outcomes. The model indicates that effective governance strengthens administrative stability, coordination, oversight, and decision-making capacity, thereby supporting more predictable implementation environments. These institutional effects are associated with reduced project stalling, improved schedule performance, stronger financial management, and enhanced resilience under environmental and political uncertainty conditions. The framework underscores the importance of viewing infrastructure performance as the product of interacting governance functions operating across the project lifecycle.
To further illustrate the mechanisms identified through the empirical analysis, Figure 5.2 presents the Infrastructure Governance Failure Pathway Model. The model synthesizes the study's findings by demonstrating how governance deficiencies that arise at different stages of the infrastructure project lifecycle can accumulate and reinforce one another, ultimately influencing implementation continuity, financial stability, and overall infrastructure performance. Rather than viewing governance failures as isolated administrative events, the model conceptualizes them as interconnected institutional processes that generate cascading effects throughout project preparation, procurement, implementation, oversight, and accountability.
[bookmark: _Toc234481937]Figure 5.2 Infrastructure Governance Failure Pathway Model
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Figure 5.2 illustrates that governance failures rarely occur independently. Weaknesses introduced during project preparation, procurement, implementation, oversight, or accountability can create vulnerabilities that progressively compound throughout the project lifecycle, increasing the likelihood of implementation delays, project stalling, financial instability, and reduced infrastructure performance. The model also identifies strategic intervention points at which strengthening governance systems, including procurement transparency, documentation management, payment reliability, contract supervision, and institutional accountability, can interrupt these cascading effects before they compromise project delivery. In doing so, the model reinforces the study's central argument that infrastructure performance is associated with the interaction of governance processes operating across the project lifecycle rather than with isolated governance mechanisms.
[bookmark: _Toc234344906][bookmark: _Toc234489138]Integrated Contribution of the Study

Collectively, these theoretical, methodological, empirical, and practical contributions advance understanding of infrastructure governance by showing that governance quality is a measurable institutional capability systematically linked to infrastructure delivery outcomes. The study establishes that governance should be understood not merely as a mechanism for ensuring administrative compliance but as a strategic institutional capability that enables infrastructure systems to sustain implementation continuity, strengthen resilience, enhance accountability, and improve delivery performance. In doing so, it extends existing infrastructure governance scholarship by positioning governance as an institutional capacity that complements financial, technical, and managerial resources to achieve sustainable infrastructure development.

[bookmark: _Toc233318832][bookmark: _Toc234344907][bookmark: _Toc234489139]Policy Implications

The findings of this study have important implications for infrastructure governance policy and institutional reform within Kenya and comparable developing-country contexts. The evidence consistently demonstrated that governance quality is associated with infrastructure delivery performance through its influence on implementation continuity, schedule adherence, institutional resilience, accountability, and administrative stability. Consequently, improving infrastructure outcomes require more than increased financial investment or technical capacity. Sustainable improvements in infrastructure performance depend equally upon strengthening the governance systems through which projects are planned, procured, implemented, monitored, and evaluated.

The policy implications emerging from the study suggest that governance reform should be approached as a comprehensive institutional agenda rather than a series of isolated administrative interventions. Because governance dimensions were found to operate as interconnected and mutually reinforcing processes, weaknesses in a single governance area frequently generated consequences that extended across multiple stages of project implementation. Effective infrastructure governance reform, therefore, requires coordinated improvements across procurement systems, oversight structures, accountability mechanisms, information management systems, financial governance processes, and institutional capacity development.

[bookmark: _Toc233318833][bookmark: _Toc234344908][bookmark: _Toc234489140]Governance Reform Priorities

One of the clearest policy implications arising from the study concerns the need to strengthen core governance systems responsible for infrastructure planning and delivery. The findings demonstrated that procurement transparency, institutional coordination, audit responsiveness, contract supervision, and oversight effectiveness were consistently associated with stronger implementation performance. Conversely, governance deficiencies within these areas were frequently associated with project stalling, implementation delays, and administrative instability.

Procurement governance should therefore remain a central reform priority. Transparent procurement systems reduce opportunities for irregularities, strengthen competition, improve contractor selection, and enhance public confidence in infrastructure investment processes. Strengthening procurement oversight mechanisms may also reduce the likelihood of disputes, contract interruptions, and implementation delays that undermine project continuity.

The findings further highlight the importance of institutional coordination mechanisms. Large-scale infrastructure projects typically involve multiple ministries, agencies, regulators, contractors, financiers, and local stakeholders. Weak coordination arrangements can generate delays, duplication, fragmented decision-making, and implementation bottlenecks. Strengthening inter-agency coordination structures, clarifying institutional responsibilities, and establishing formal mechanisms for dispute resolution may therefore contribute significantly to improved implementation performance.

Oversight systems also require continued strengthening. Audit institutions, project monitoring units, and infrastructure oversight bodies play a critical role in identifying implementation risks, ensuring compliance, and facilitating corrective action. Governance reforms should therefore emphasize proactive monitoring systems that identify governance weaknesses before they lead to major implementation failures.

[bookmark: _Toc233318834][bookmark: _Toc234344909][bookmark: _Toc234489141]Documentation and Transparency Systems

The findings regarding documentation accessibility have significant implications for transparency and accountability policies. The exclusion of nineteen projects from the analytical sample due to insufficient governance documentation highlighted important weaknesses in records management, information accessibility, and administrative transparency within certain implementation environments.

A key policy implication is the need to strengthen digital documentation and information management systems across the infrastructure sector. Infrastructure projects generate extensive documentation throughout project preparation, procurement, implementation, monitoring, and evaluation stages. Maintaining accessible and verifiable records is essential for accountability, audit review, institutional learning, performance assessment, and public oversight.

The adoption of integrated digital project information systems could substantially improve the accessibility and transparency of documentation. Such systems would facilitate centralized storage of project records, strengthen institutional memory, improve monitoring capacity, and reduce the risk of information loss due to administrative transitions or personnel changes.

The findings also support greater emphasis on open project information policies. Public access to infrastructure documentation enhances transparency, strengthens accountability, facilitates independent evaluation, and promotes public confidence in infrastructure investment decisions. Improved transparency may also strengthen governance incentives by increasing scrutiny of project implementation processes and outcomes.

[bookmark: _Toc233318835][bookmark: _Toc234344910][bookmark: _Toc234489142] Financial Governance Reform

The study identified important implications for financial governance and infrastructure expenditure management. Although the relationship between governance quality and cost-overrun performance was less conclusive than the relationships observed for project stalling and implementation delays, the findings nevertheless suggest that financial governance systems play an important role in supporting implementation stability and reducing uncertainty.

Particular attention should be given to payment reliability, which recorded the lowest score among the governance components assessed in this study. Delays in payment processing can create cascading effects throughout the implementation process by disrupting contractor operations, delaying procurement activities, increasing contractual tensions, and undermining financial predictability. Enhancing the timeliness and consistency of disbursement mechanisms may therefore offer a high-impact reform opportunity to improve implementation continuity, reduce project disruption, and strengthen overall delivery performance.
The findings also highlight the importance of contract administration systems. Effective contract management facilitates timely issue resolution, strengthens accountability, reduces implementation disputes, and supports project continuity. Infrastructure agencies should therefore invest in contract management capacity, monitoring systems, and dispute resolution mechanisms to minimize implementation disruption.

In addition, improvements in disbursement systems may strengthen financial predictability and implementation stability. Delays in the release of funds and the authorization of expenditure can disrupt project activities and contribute to implementation uncertainty. Governance reforms should therefore seek to improve the efficiency, predictability, and transparency of infrastructure financing processes.

[bookmark: _Toc233318836][bookmark: _Toc234344911][bookmark: _Toc234489143]Climate Governance Integration

The evidence generated by this study suggests that governance quality contributes not only to implementation efficiency but also to institutional resilience. Projects operating within stronger governance environments exhibited a greater capacity to sustain implementation continuity amid climate-related disruption and environmental uncertainty.

This finding has important implications for climate adaptation governance. Climate resilience should not be viewed solely as a technical design issue but also as a governance challenge requiring effective coordination, risk management, institutional flexibility, and adaptive decision-making. Infrastructure governance frameworks should therefore integrate climate resilience considerations throughout project planning, procurement, implementation, and monitoring processes.

Climate adaptation planning should also be embedded within infrastructure governance systems. This includes strengthening climate risk assessment procedures, incorporating climate adaptation requirements into project appraisal processes, improving environmental monitoring systems, and developing contingency planning mechanisms to support continuity of implementation during periods of environmental stress.

The findings further highlight the importance of resilience as a governance objective within climate-vulnerable infrastructure environments. Institutions that can respond effectively to uncertainty, coordinate adaptive actions, and sustain implementation continuity are better equipped to manage environmental disruption and evolving risk conditions. Consequently, strengthening adaptive capacity and institutional flexibility should form an integral component of long-term infrastructure governance strategies.
Climate Resilience as a Governance Priority Rather than a Financing Objective
One of the principal implications of this study is that climate resilience should be understood primarily as a governance challenge rather than solely a financing challenge. Contemporary international discourse frequently emphasizes mobilizing additional climate finance through mechanisms such as the Green Climate Fund, Adaptation Fund, climate bonds, blended finance, concessional lending, and other international financing instruments (IPCC, 2022; OECD, 2023). While expanding financial resources remains important, the findings of this study suggest that additional finance alone is unlikely to improve infrastructure resilience where governance systems remain weak.

This observation aligns with emerging research arguing that institutional quality frequently determines the effectiveness of climate investments (Hallegatte et al., 2019; World Bank, 2019). Infrastructure projects financed through conventional public investment, development assistance, or climate-specific funding are all subject to the same governance processes governing procurement, coordination, implementation, monitoring, financial management, and accountability. Consequently, the distinction between climate finance and infrastructure finance may be less important than ensuring that all infrastructure investment is governed through institutions capable of integrating climate risk throughout the project lifecycle.

The study therefore supports an integrated perspective in which climate resilience becomes a fundamental governance objective embedded within all infrastructure development rather than a separate category of climate-funded projects. Such an approach recognizes that resilience depends as much on institutional capability as on the availability of financial resources.
Mainstreaming Climate Governance Across the Infrastructure Lifecycle
The documentary evidence reviewed in this study indicates that climate considerations should be integrated throughout every phase of infrastructure development rather than confined to environmental impact assessment or project appraisal. Climate risk evolves continuously throughout infrastructure planning, procurement, implementation, operation, and maintenance. Governance systems should therefore institutionalize climate resilience across the entire infrastructure lifecycle.

Mainstreaming climate governance requires climate risk assessment to inform project selection, procurement specifications, engineering design, contract management, monitoring systems, maintenance planning, and performance evaluation. This approach is increasingly supported within international resilience frameworks, which emphasize integrating adaptation into mainstream public investment rather than relying exclusively on dedicated climate programmes (OECD, 2021; World Bank, 2024).

For Kenya, where droughts, floods, and climate variability increasingly affect infrastructure performance, mainstreaming climate governance offers a practical strategy for improving long-term infrastructure sustainability without necessarily requiring entirely new institutional structures.
Climate Finance Requires Governance before Additional Funding
A particularly important implication emerging from this research concerns the relationship between governance quality and climate finance. International discussions frequently focus on mobilizing additional climate finance to support adaptation and resilience (UNFCCC, 2023). However, the evidence from this study suggests that governance quality may be a prerequisite for the effective use of climate finance rather than a consequence of increased investment.

Climate finance should therefore not be interpreted solely as additional financial resources allocated to climate-specific projects. Instead, climate resilience should become an organizing principle for planning, implementing, monitoring, and evaluating infrastructure investments, whether financed by domestic budgets, concessional loans, grants, public-private partnerships, infrastructure bonds, or commercial borrowing.

This interpretation aligns with recent OECD (2023) and World Bank (2024) guidance emphasizing that effective climate adaptation increasingly depends upon institutional capability, governance quality, and implementation capacity rather than financial mobilization alone.

Accordingly, strengthening governance quality may represent one of the most cost-effective climate adaptation investments available to developing countries.
Climate-Resilient Development Pathways for Kenya

The findings have particular relevance for Kenya's long-term climate-resilient development agenda. Kenya has committed to strengthening climate adaptation through Vision 2030, the National Climate Change Action Plan, the National Adaptation Plan, and its Nationally Determined Contributions under the Paris Agreement. Achieving these commitments requires governance arrangements that integrate climate resilience into routine infrastructure decision-making.

Rather than viewing climate resilience as a specialized sectoral objective, infrastructure governance should incorporate climate considerations into procurement standards, investment appraisal, asset management, financial oversight, monitoring systems, and institutional coordination mechanisms.

Strengthening governance quality may therefore enable Kenya to improve the effectiveness of both traditional infrastructure investment and emerging climate finance while supporting broader sustainable development objectives.

Implications for Developing Countries

Although this study focuses on Kenya, the broader governance implications extend across many low- and middle-income countries facing increasing climate vulnerability, rapid infrastructure expansion, fiscal constraints, and decentralized governance arrangements.

Many developing countries are actively pursuing climate finance while simultaneously experiencing institutional weaknesses affecting procurement, project implementation, monitoring, financial management, and accountability. The present findings suggest that governance reform should accompany climate finance mobilization if investments are to achieve intended resilience outcomes.

This perspective contributes to emerging international discussions on climate-resilient development pathways by emphasizing the quality of governance as a foundational institutional capability that supports adaptation, implementation continuity, accountability, and sustainable infrastructure delivery.


[bookmark: _Toc233318837][bookmark: _Toc234344912][bookmark: _Toc234489144]County Government Capacity Strengthening

The study also highlights the importance of strengthening governance capacity within county governments and decentralized implementation environments. Although devolution has expanded local responsibility for infrastructure planning and delivery, the findings indicate that differences in administrative capacity, documentation systems, governance maturity, and institutional resources continue to affect implementation performance.

The concentration of documentation gaps among county-implemented projects suggests that records management systems require particular attention. Investments in digital documentation systems, information management infrastructure, and records management procedures may substantially improve transparency, accountability, and the capacity for governance assessment within county administrations.

Governance training also represents an important policy priority. Strengthening technical capacity in procurement management, contract administration, project monitoring, risk management, financial governance, and accountability systems may enhance implementation effectiveness and reduce governance-related implementation risks. Capacity-building initiatives should therefore focus not only on technical infrastructure skills but also on governance competencies required for effective project delivery.

Finally, the findings underscore the need to strengthen monitoring and evaluation capacity within decentralized governance environments. Effective monitoring systems facilitate early identification of implementation challenges, support evidence-based decision-making, and strengthen institutional learning. Enhancing monitoring capacity may therefore improve both governance performance and infrastructure delivery outcomes.

The evidence presented in this study reinforces the importance of institutional reform as a strategic component of infrastructure development. Enhancing transparency, accountability, coordination, oversight, and administrative effectiveness may contribute significantly to implementation continuity, delivery efficiency, and resilience under conditions of uncertainty. Consequently, long-term improvements in project outcomes will depend not only on resource mobilization and technical capability but also on the effectiveness of the institutional arrangements that guide decision-making, implementation, and accountability throughout the project lifecycle.

[bookmark: _Toc233318838][bookmark: _Toc234344913][bookmark: _Toc234489145]Conclusions

[bookmark: _Toc233318839][bookmark: _Toc234344914][bookmark: _Toc234489146]Conclusion to Research Question One: Governance Quality and Project Stalling

The study sought to determine the extent to which governance quality was associated with project stalling among water infrastructure projects in Kenya. The evidence demonstrated a clear and statistically significant relationship between governance quality and implementation continuity. Projects characterized by stronger governance arrangements were substantially less likely to experience prolonged implementation interruption than projects operating within weaker governance environments. The results indicate that governance quality influences project continuity through its effects on institutional coordination, procurement management, oversight effectiveness, accountability mechanisms, and implementation responsiveness.

The findings support the conclusion that project stalling is not solely the consequence of financial, technical, or operational challenges. Rather, prolonged implementation interruption frequently reflects underlying governance weaknesses that accumulate across multiple stages of the infrastructure delivery process. Strong governance arrangements appear to reduce these risks by providing institutional mechanisms capable of supporting coordination, resolving implementation challenges, and maintaining project momentum throughout the implementation lifecycle.

[bookmark: _Toc233318840][bookmark: _Toc234344915][bookmark: _Toc234489147]Conclusion to Research Question Two: Governance Quality and Time Overruns

The study further examined the relationship between governance quality and implementation delays. The evidence consistently indicated that projects operating within stronger governance environments experienced fewer and less severe schedule overruns than projects characterized by weaker governance conditions. Governance quality was therefore found to be an important determinant of implementation timeliness and project delivery efficiency.

The results indicate that timely project delivery is closely associated with administrative predictability, inter-organizational coordination, procurement effectiveness, and oversight capacity. Schedule overruns often emerge when institutional arrangements are unable to manage the complexity of interactions among the multiple actors involved in infrastructure delivery. Enhancing these capabilities may contribute to more efficient project execution and a lower incidence of prolonged implementation delays.

[bookmark: _Toc233318841][bookmark: _Toc234344916][bookmark: _Toc234489148]Conclusion to Research Question Three: Governance Quality and Cost Overruns

The study investigated whether governance quality influenced financial delivery performance as reflected in project cost outcomes. The results provided partial support for this relationship. Although projects characterized by stronger governance arrangements generally demonstrated greater financial stability and lower expenditure variability, the statistical evidence was less conclusive than that observed for project stalling and implementation delays.

The weaker support observed for cost outcomes likely reflects both incomplete expenditure data and the multidimensional nature of infrastructure cost performance. Infrastructure costs are influenced by numerous factors beyond governance quality, including inflation, exchange-rate fluctuations, commodity price changes, financing conditions, and project-specific technical characteristics. Nevertheless, the observed patterns indicate that governance quality contributes to financial stability by reducing implementation disruptions, procurement disputes, contractual uncertainty, and administrative inefficiencies. The findings therefore suggest that governance quality remains relevant to financial delivery performance, although its influence may be more indirect than its influence on implementation continuity and schedule performance.

[bookmark: _Toc233318842][bookmark: _Toc234344917][bookmark: _Toc234489149]Conclusion to Research Question Four: Governance Quality, Climate Risk, and Political Transition

The final research question examined how governance quality interacted with climate exposure and political transition conditions to influence infrastructure delivery outcomes. The evidence indicated that projects characterized by stronger governance arrangements demonstrated greater resilience under conditions of environmental disruption and political change than projects operating within weaker governance environments.

The findings indicate that resilience is closely linked to continuity, adaptability, effective risk management, and coordinated decision-making. Projects operating within stronger administrative environments demonstrated greater ability to sustain progress despite environmental shocks, leadership transitions, and shifting political priorities. These observations suggest that well-functioning governance arrangements enhance not only delivery effectiveness but also the ability to withstand disruption, adjust to changing circumstances, and sustain results over extended implementation periods.
[bookmark: _Toc233318843][bookmark: _Toc234344918][bookmark: _Toc234489150]Integrated Conclusion
A central implication of this study is that infrastructure development should not be understood primarily as a capital mobilization challenge but as a governance challenge. Financial resources are a necessary condition for infrastructure investment; however, they are not sufficient to ensure successful project delivery. The findings indicate that the effectiveness of infrastructure financing, whether derived from grants, concessional loans, commercial borrowing, infrastructure bonds, public–private partnerships, or domestic revenue mobilization, is systematically associated with the quality of the governance systems through which those resources are planned, allocated, implemented, monitored, and accounted for. Strengthening the quality of governance should therefore be regarded as an essential complement to capital mobilization in efforts to improve infrastructure performance and achieve sustainable development outcomes.
The principal conclusion arising from this study is that governance quality should be understood as a measurable institutional capability that shapes infrastructure delivery through the cumulative interaction of governance processes operating across the project lifecycle. The evidence indicates that infrastructure outcomes are associated not only with the mobilization of financial resources but also with the strength of the institutional arrangements through which those resources are coordinated, implemented, monitored, and governed. Accordingly, improving infrastructure delivery requires governance reform to be treated as a strategic development priority rather than solely an administrative concern.
The study further challenges the tendency to explain infrastructure underperformance primarily through financial constraints, technical complexity, or project management weaknesses. While these factors remain important, the evidence indicates that many implementation challenges stem from broader institutional conditions that shape how resources are allocated, decisions are coordinated, risks are managed, and accountability is maintained. Infrastructure underperformance, therefore, appears to reflect not only resource limitations but also weaknesses in the governance systems through which those resources are mobilized and managed.

The broader contribution of the study lies in demonstrating that governance quality can be systematically assessed at the project level and empirically linked to infrastructure delivery outcomes within a developing-country context. By establishing this relationship, the research advances the argument that strengthening governance should be regarded not merely as an administrative reform objective but as a strategic pathway for improving infrastructure performance, resilience, and development effectiveness. The study, therefore, challenges perspectives that treat governance deficiencies as isolated administrative shortcomings and instead suggests that infrastructure underperformance frequently reflects the cumulative effects of interconnected institutional weaknesses operating across multiple stages of the project lifecycle.
The study, therefore, concludes that institutional reform should be treated as a strategic development priority within infrastructure systems. Strengthening transparency, coordination, oversight, documentation management, financial administration, and accountability arrangements can support more effective implementation, greater resilience, and improved long-term project performance. For Kenya and comparable developing-country contexts, sustainable improvements in infrastructure outcomes are likely to depend not only on financial investment and technical expertise but also on the quality of the institutional systems through which projects are planned, implemented, monitored, and managed.

[bookmark: _Toc233318844][bookmark: _Toc234344919][bookmark: _Toc234489151]Recommendations
The preceding section considered the implications of the findings for infrastructure governance and institutional performance. The present section builds on those insights by proposing specific and actionable recommendations for policymakers, infrastructure agencies, county governments, oversight institutions, and development partners.

The evidence generated by this study indicates that the quality of institutional arrangements is closely associated with project outcomes. More effective governance environments were consistently associated with lower probabilities of project stalling, fewer implementation delays, greater continuity, and stronger resilience amid climatic and political disruptions. The recommendations presented below are designed to strengthen policy frameworks, institutional systems, project execution practices, and performance monitoring mechanisms. Their objective is to enhance accountability, transparency, coordination, adaptability, and overall implementation effectiveness within Kenya's infrastructure sector.
Given the financial, institutional, and political constraints that commonly affect infrastructure governance in Kenya and many developing-country contexts, the recommendations presented in this chapter should be implemented in a phased, sequenced manner rather than simultaneously. Prioritizing reforms based on institutional readiness, implementation feasibility, and potential impact is likely to enhance sustainability, strengthen stakeholder ownership, and reduce the administrative and financial demands of comprehensive governance reform.

[bookmark: _Toc233318845][bookmark: _Toc234344920][bookmark: _Toc234489152] Policy Recommendations

At the policy level, infrastructure governance should be recognized as a strategic determinant of development effectiveness rather than merely an administrative function. National infrastructure policies should explicitly incorporate governance quality standards covering project preparation, procurement management, implementation oversight, transparency, accountability, risk management, and stakeholder coordination.

Government agencies responsible for infrastructure planning and delivery should establish minimum governance requirements applicable throughout the project lifecycle. Such requirements should include mandatory feasibility studies, transparent procurement procedures, independent oversight mechanisms, documented risk allocation frameworks, and standardized project reporting systems. Establishing clear governance expectations at the policy level may help reduce implementation variability and improve project delivery performance.

Given the study's findings regarding implementation resilience, climate governance considerations should also be integrated into national infrastructure policy frameworks. Climate risk assessment, adaptation planning, and resilience monitoring should become standard components of infrastructure governance processes, particularly for large-scale water infrastructure projects exposed to environmental uncertainty.

In addition, national infrastructure policies should strengthen public disclosure requirements to improve transparency and accountability. Greater public access to project information may enhance oversight, improve stakeholder confidence, and strengthen incentives for effective project implementation.

[bookmark: _Toc233318846][bookmark: _Toc234344921][bookmark: _Toc234489153] Institutional Recommendations

The findings indicate that institutional coordination, oversight responsiveness, and governance capacity are critical determinants of infrastructure delivery performance. Accordingly, infrastructure institutions should strengthen mechanisms that support collaboration among ministries, implementing agencies, regulators, financiers, contractors, and local stakeholders.

Formal inter-agency coordination structures should be established for large-scale infrastructure projects to facilitate communication, resolve implementation bottlenecks, and improve decision-making efficiency. Clear institutional responsibilities should be defined at project inception to reduce duplication, administrative ambiguity, and accountability gaps.

Infrastructure agencies should also strengthen governance capacity through targeted training in procurement management, contract administration, risk management, project monitoring, records management, and accountability systems. Capacity development initiatives should extend beyond technical infrastructure competencies to include governance skills necessary for effective project delivery.

Particular attention should be given to strengthening documentation management systems. The study demonstrated that documentation accessibility constitutes an important dimension of governance quality. Institutions should therefore invest in digital information management systems capable of preserving project records, supporting transparency, and facilitating governance assessment throughout the project lifecycle.

[bookmark: _Toc233318847][bookmark: _Toc234344922][bookmark: _Toc234489154]Project-Level Recommendations

At the project level, governance considerations should be integrated throughout the project preparation, procurement, implementation, and monitoring stages rather than treated as compliance requirements addressed only after project commencement.

Project preparation processes should place greater emphasis on the quality of feasibility studies, land acquisition readiness, clarity of risk allocation, and stakeholder engagement. Strengthening governance conditions during project preparation may reduce implementation uncertainty and improve delivery performance during later project stages.

Procurement systems should prioritize transparency, competition, and accountability. Procurement planning should be completed before project implementation begins, and procurement monitoring mechanisms should be strengthened to identify emerging risks before they affect project continuity.

Contract administration systems should also be improved. Infrastructure agencies should establish structured procedures for monitoring contractor performance, managing disputes, approving variations, and resolving implementation challenges. Early identification and resolution of contractual issues may significantly reduce delays and implementation disruptions.

The findings further suggest that improving payment reliability should be treated as a project management priority. Delayed payments can trigger contractor demobilization, implementation interruptions, procurement disruptions, and financial uncertainty. Strengthening payment approval and disbursement processes may therefore improve both implementation continuity and overall project performance.

[bookmark: _Toc233318848][bookmark: _Toc234344923][bookmark: _Toc234489155]Governance Monitoring Recommendations

The study highlights the importance of continuous governance monitoring as a mechanism for strengthening infrastructure delivery performance. Governance assessment should be an integral component of project monitoring and evaluation systems, rather than limited to periodic audit reviews or post-project evaluations.

Infrastructure agencies should establish governance performance indicators that cover procurement transparency, institutional coordination, documentation accessibility, audit responsiveness, contract oversight, payment reliability, and accountability mechanisms. Regular assessment of these indicators may facilitate early identification of governance weaknesses and support timely corrective action.

The Governance Quality Index developed in this study may provide a useful foundation for monitoring institutional governance. Adaptation of the framework for routine project monitoring could enable infrastructure agencies to track governance performance systematically and identify areas requiring intervention.

Monitoring systems should also incorporate climate resilience and implementation continuity indicators to support assessment of institutional preparedness under conditions of environmental uncertainty and political transition. Strengthening governance monitoring in this manner may improve both accountability and implementation performance across the infrastructure sector.
To translate the study's findings into practical action, Table 5.1 presents an Integrated Governance Reform and Implementation Framework. The framework synthesizes the principal policy, institutional, project-level, and governance monitoring recommendations into a structured implementation roadmap. It identifies priority reform areas, key implementation actions, responsible institutions, and suggested implementation timeframes to facilitate progressive strengthening of governance within the practical constraints commonly encountered in Kenya and comparable developing-country contexts.
The framework was developed from the empirical findings of this study and refined through discussions with governance and public financial management practitioners in Kenya. The recommendations emphasize reforms that can largely be achieved through strengthened institutional systems, oversight, coordination, and accountability mechanisms rather than substantial additional financial investment. Recognizing the realities of decentralized governance, political interference, competing institutional interests, resource constraints, and governance capacity limitations, the framework adopts a phased implementation approach that prioritizes reforms according to feasibility, institutional readiness, and potential impact. While developed within Kenya's water infrastructure sector, the framework also provides an adaptable governance reform model for infrastructure systems operating in comparable low- and middle-income country contexts.
[bookmark: _Toc234437379]Table 5‑1 Integrated Governance Reform and Implementation Framework
	Priority Phase
	Governance Reform Area
	Key Implementation Actions
	Lead Institutions
	Suggested Timeframe
	Expected Governance Outcome

	Phase I (Immediate)
	Documentation & Transparency
	Strengthen record management, disclosure, and digital archiving
	Ministry of Water, County Governments
	0–2 years
	Improved accountability and oversight

	
	Payment Reliability
	Standardize payment processes, strengthen financial controls
	National Treasury
	0–2 years
	Reduced implementation disruptions

	
	Procurement Transparency
	Enhance procurement planning and contract disclosure
	PPRA, Procuring Entities
	0–2 years
	Reduced procurement disputes

	
	Governance Monitoring
	Introduce governance performance indicators
	Auditor-General, Ministry of Water
	0–2 years
	Stronger monitoring and compliance

	Phase II (Intermediate)
	Institutional Coordination
	Formal inter-agency coordination structures
	Ministry of Water, Counties
	2–4 years
	Improved implementation continuity

	
	Digital Governance
	Integrated project information systems
	ICT Authority, Counties
	2–4 years
	Better documentation and decision-making

	Phase III (Long-term)
	Climate Governance Integration
	Embed resilience into project governance
	Ministry of Water, Climate Change Directorate
	4–6 years
	Enhanced institutional resilience

	
	Capacity Development
	Continuous governance training and institutional strengthening
	PSC, Development Partners
	4–6 years
	Sustainable governance capability



The Integrated Governance Reform and Implementation Framework demonstrates that many of the governance challenges identified in this study can be addressed through strengthened institutional systems rather than substantial additional financial investment. By emphasizing transparency, coordination, oversight, documentation management, financial administration, and accountability, the framework provides practical pathways for improving infrastructure performance within existing administrative structures. Although a successful application will depend on institutional capacity and political commitment, the framework offers an adaptable approach that can be implemented in Kenya and other developing-country contexts facing similar governance challenges.

The framework also recognizes that governance improvement is most likely to succeed when pursued progressively rather than through comprehensive reform implemented simultaneously. Initial priority should be given to strengthening documentation practices, payment reliability, procurement transparency, and governance monitoring because these reforms can largely be achieved through administrative improvements, stronger oversight, and enhanced compliance using existing institutional arrangements. As these foundational capabilities become established, attention can shift toward more complex reforms involving inter-agency coordination, digital governance systems, climate resilience integration, and long-term organizational capacity development. Such sequencing is likely to enhance the feasibility of implementation, support institutional learning, and strengthen the sustainability of governance reforms.

The framework further acknowledges that governance reform extends beyond technical or administrative change and takes place within complex political and institutional environments characterized by competing interests, resource constraints, power asymmetries, political interference, and differing implementation incentives. Progress will therefore depend not only on improved systems and procedures but also on sustained leadership commitment, stakeholder engagement, and effective accountability arrangements. Recognizing these realities is particularly important within decentralized governance systems, where differences in administrative capability and local governance capacity may influence both the pace and effectiveness of reform. Accordingly, the framework promotes practical improvements that are achievable within existing institutional structures while providing a foundation for longer-term governance transformation.

[bookmark: _Toc233318849][bookmark: _Toc234344924][bookmark: _Toc234489156]Limitations of the Study

Several limitations should be considered when interpreting the findings of this study. These limitations relate primarily to research design, measurement, data availability, and analytical scope. Acknowledging these constraints provides important context for understanding the strength, applicability, and boundaries of the conclusions drawn from the analysis.
A primary limitation arises from the cross-sectional research design. The study examined governance conditions and infrastructure outcomes using retrospective project information at a single point in time. Although this approach enabled systematic comparison across projects, it did not capture how governance arrangements evolved throughout the project lifecycle. Institutional structures, leadership arrangements, oversight systems, and implementation practices may change in response to reforms, administrative transitions, implementation challenges, or external shocks. Consequently, the findings identify associations between governance quality and infrastructure delivery outcomes but do not establish definitive causal relationships. The mechanisms discussed throughout the study should therefore be understood as theoretically informed explanations of observed relationships rather than empirically verified causal effects.

A second limitation relates to the construction of the Governance Quality Index (GQI). Although the index was developed from established infrastructure governance principles and applied using structured coding procedures, governance assessment inevitably involves a degree of researcher judgment. To mitigate this risk, coding criteria were defined in advance, governance indicators were operationalized systematically, independent coding verification was undertaken, and discrepancies were resolved through structured review and consensus procedures. Nevertheless, alternative researchers may have interpreted certain governance indicators differently, and some degree of subjectivity cannot be entirely eliminated when measuring complex institutional phenomena.

The study's reliance on documentary analysis introduces a further limitation. Publicly available documents reflect what institutions choose to record, preserve, and disclose rather than necessarily providing a complete account of implementation realities. Projects characterized by stronger administrative systems may produce more comprehensive documentation and therefore be more likely to receive higher governance scores. While documentary evidence was triangulated across multiple sources to strengthen reliability and reduce reporting bias, some observed differences may still reflect variations in documentation practices rather than in underlying governance conditions.

A further limitation concerns the size of the analytical sample. Although the study examined a substantial proportion of publicly documented water infrastructure projects that met the selection criteria, the final sample comprised 32 projects. This constrained statistical power and limited the complexity of quantitative modelling that could be undertaken. In particular, the sample did not support formal interaction modelling to assess the combined effects of governance quality, climate exposure, and political transition. Consequently, the relationships identified should be interpreted as indicative of broader governance-performance dynamics rather than definitive estimates applicable to all infrastructure projects.

Documentation accessibility presented an additional challenge. Of the fifty-one projects initially identified, nineteen were excluded because sufficient governance information was unavailable to support consistent assessment. This reduced the size of the analytical sample and limited the representation of certain implementation environments, particularly among county government projects. While documentation gaps may indicate governance weaknesses, the study recognizes that incomplete records may also arise from broader archival and administrative limitations unrelated to project performance. Nevertheless, the concentration of documentation deficiencies among county-implemented projects highlights the practical difficulties associated with governance assessment within decentralized infrastructure systems.

The inclusion of ongoing projects also introduced analytical constraints. Several projects had not reached full implementation or financial completion at the time of data collection. As a result, some outcome measures, particularly those relating to final expenditure performance and completion timelines, remained incomplete. Although the analysis utilized the most current information available, subsequent changes in project status may alter certain performance outcomes. The findings should therefore be interpreted in the context of the project's conditions at the time the study was conducted.

The cost overrun analysis was subject to additional limitations due to incomplete expenditure data. Actual cost information was unavailable for some projects because implementation remained ongoing or final financial records had not yet been published. This reduced the explanatory power of the cost-overrun analysis and likely contributed to the weaker statistical support observed for the relationship between governance quality and financial outcomes. Conclusions relating to expenditure performance should therefore be interpreted with greater caution than those concerning project stalling and implementation delays.

The applicability of the findings beyond Kenya's water infrastructure sector should also be approached with caution. Water infrastructure projects possess distinctive characteristics, including long implementation horizons, significant public-sector involvement, environmental exposure, and complex stakeholder relationships. Governance-performance relationships may differ in sectors such as transport, energy, housing, or telecommunications. Similarly, differences in institutional arrangements, regulatory environments, administrative traditions, financing structures, and governance capacity may influence the extent to which the findings apply in other low- and middle-income countries.

Despite these limitations, the study provides a systematic and empirically grounded assessment of the relationship between governance quality and infrastructure delivery outcomes. The use of multiple documentary sources, structured governance assessment procedures, inter-coder verification, and complementary quantitative and qualitative analytical techniques strengthens the credibility of the findings. The limitations identified above should therefore be viewed not only as constraints but also as opportunities for future research to deepen understanding of governance-performance relationships across different sectors, institutional environments, and geographical contexts.

[bookmark: _Toc233318850][bookmark: _Toc234344925][bookmark: _Toc234489157]Future Research

The findings of this study provide several opportunities for future research aimed at advancing understanding of infrastructure governance and improving the evidence base available to policymakers, practitioners, and scholars. While the study contributes important empirical, theoretical, methodological, and practical insights, it also highlights areas where additional investigation could strengthen understanding of the relationship between governance quality and infrastructure delivery outcomes.

First, future studies could adopt longitudinal research designs to examine how governance quality evolves throughout the infrastructure project lifecycle. The cross-sectional design employed in the present study enabled comparison across projects at a specific point in time but did not capture changes in governance conditions during project preparation, procurement, implementation, and operational phases. Longitudinal analysis would provide deeper insight into how governance reforms, institutional learning, leadership transitions, and implementation experiences influence project performance over time. Such studies could also contribute to a stronger understanding of causal relationships between governance quality and infrastructure outcomes.

Second, additional research focusing specifically on county-level infrastructure governance would be valuable. The concentration of documentation limitations among county-implemented projects suggests important differences in governance capacity, administrative systems, records management practices, and institutional maturity across decentralized implementation environments. Future studies could conduct detailed assessments of county governance systems, explore variations in governance performance across counties, and identify factors that contribute to successful infrastructure delivery within devolved governance structures. Such research would contribute to a more comprehensive understanding of infrastructure governance under conditions of decentralization.

Third, comparative cross-country studies involving low- and middle-income countries (LMICs) would help determine the extent to which the governance-performance relationships identified in this study are observable across different institutional and regulatory environments. While the findings demonstrate important governance patterns within Kenya’s water infrastructure sector, similar challenges relating to procurement complexity, institutional coordination, accountability systems, implementation fragmentation, and climate vulnerability have been documented in other developing-country contexts. Comparative studies could therefore strengthen external validity and contribute to the development of broader theories of infrastructure governance applicable across diverse settings.

A fourth area for future research concerns the further refinement and validation of the Governance Quality Index (GQI) developed in this study. Although the index provided a useful framework for measuring governance quality at the project level, future research could test the instrument across other infrastructure sectors and different national contexts. Additional validation studies may help refine indicator selection, improve measurement reliability, and strengthen the framework's applicability as a governance assessment tool. Researchers may also explore incorporating additional governance dimensions, weighting approaches, or performance indicators such as the country corruption index and country fiscal policies to enhance the index's explanatory power.

Finally, future research should further examine the relationship between governance quality and climate resilience within infrastructure systems. The findings suggest that governance quality contributes to institutional resilience and implementation continuity during periods of environmental disruption. However, the mechanisms through which governance systems support adaptation, risk management, and resilience remain only partially understood. Future studies could investigate how governance arrangements influence climate adaptation planning, disaster preparedness, infrastructure recovery, and long-term resilience outcomes. Such research is likely to become increasingly important as climate-related risks continue to affect infrastructure systems worldwide.

These research opportunities demonstrate the continuing relevance of institutional factors within infrastructure development scholarship. Expanding the evidence base through longitudinal studies, decentralized governance assessments, cross-country comparisons, methodological refinement, and resilience-focused inquiry may strengthen both theoretical understanding and practical efforts to improve infrastructure outcomes. The study therefore provides a platform for future investigations aimed at examining and refining the relationships between institutional conditions and project performance across a broader range of infrastructure sectors and developing-country contexts.

[bookmark: _Toc233318851][bookmark: _Toc234344926][bookmark: _Toc234489158] Chapter Summary and Final Reflection

This chapter discussed the study's findings in relation to existing theory and empirical literature, identified the study’s contributions to knowledge, considered the implications for policy and practice, presented conclusions linked to the research questions, and proposed recommendations to strengthen infrastructure governance systems. The chapter has also acknowledged the study's limitations and identified opportunities for future research to advance understanding of governance-performance relationships in infrastructure delivery.

The study was undertaken in response to persistent concerns regarding infrastructure underperformance despite substantial public investment in Kenya’s water infrastructure sector. Through the development and application of a Governance Quality Index and the analysis of thirty-two infrastructure projects implemented between 2012 and 2025, the research examined the relationship between governance quality and infrastructure delivery outcomes. The evidence consistently demonstrated that governance quality was associated with project stalling, implementation delays, institutional resilience, and broader implementation performance outcomes.

The findings indicate that infrastructure delivery challenges cannot be fully explained by financial, technical, or managerial factors alone. Instead, outcomes are shaped by the effectiveness of the institutional arrangements that guide decision-making, procurement, implementation, oversight, and accountability throughout the project lifecycle. More effective institutional environments were consistently associated with stronger continuity, improved coordination, enhanced resilience, and greater stability in project execution.

Beyond its empirical findings, the study contributes to ongoing discussions concerning infrastructure governance within developing-country contexts. The development of the Governance Quality Index provides a practical framework for assessing governance quality at the project level, while the Infrastructure Governance Failure Pathway, Governance–Implementation Relationship Model, and Integrated Governance Reform Framework offer conceptual and practical tools to inform future research, policy development, and implementation practice.

While the analysis was confined to Kenya's water infrastructure sector, the governance challenges identified are not unique to the Kenyan context. Procurement complexity, fragmented implementation structures, documentation deficiencies, accountability gaps, and climate-related disruption have been widely documented across infrastructure systems in low- and middle-income countries. Consequently, the relationships identified in this research may offer broader analytical insights for policymakers, practitioners, and researchers seeking to strengthen infrastructure governance within similarly constrained institutional environments.

In addition to generating project-level evidence, the research advances infrastructure governance scholarship by developing a project-level approach for analyzing the institutional determinants of infrastructure performance. The findings demonstrate that governance-related factors can be systematically measured and evaluated, thereby strengthening understanding of how institutional conditions shape implementation continuity, delivery efficiency, resilience, and development effectiveness within low- and middle-income country settings.

The evidence indicates that infrastructure governance is not merely an administrative function but a strategic institutional capability that shapes implementation continuity, accountability, resilience, and development effectiveness. Strengthening governance quality may therefore represent one of the most significant opportunities for improving infrastructure delivery outcomes in Kenya and comparable developing-country contexts. As governments, development partners, and infrastructure agencies continue to invest substantial resources in infrastructure development, equal attention must be given to strengthening the governance systems through which those investments are translated into sustainable public value and long-term development outcomes.
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	Panel Project Data Checklist –Water Management Projects

	
	
	
	
	
	

	Project Name:
	

	Implementing Agency / Utility:
	

	Coverage Period (Years):
	

	
	
	
	
	
	

	Section
	Item
	Check (Yes/No)
	Year(s)
	Data Source
	Notes

	A. Project Identification
	Project start year
	 
	 
	 
	 

	A. Project Identification
	Project planned end year
	 
	 
	 
	 

	A. Project Identification
	Project operational status
	 
	 
	 
	 

	B. Financing Structure
	Total approved budget
	 
	 
	 
	 

	B. Financing Structure
	Annual disbursement data
	 
	 
	 
	 

	B. Financing Structure
	Private capital share identified
	 
	 
	 
	 

	C1. Stakeholder Inclusion
	Formal governance structure exists
	 
	 
	 
	 

	C1. Stakeholder Inclusion
	Social actors represented
	 
	 
	 
	 

	C2. Accountability & Transparency
	Public reporting available
	 
	 
	 
	 

	C2. Accountability & Transparency
	Independent oversight mechanism
	 
	 
	 
	 

	C3. Adaptive Capacity
	Governance flexibility mechanisms
	 
	 
	 
	 

	C3. Adaptive Capacity
	Evidence of adaptive decisions
	 
	 
	 
	 

	C4. Investor Risk Governance
	Risk allocation framework documented
	 
	 
	 
	 

	C5. Institutional Coordination
	National–county coordination mechanism
	 
	 
	 
	 

	D. Social Outcomes
	Population served data
	 
	 
	 
	 

	D. Social Outcomes
	Service access indicators
	 
	 
	 
	 

	E. Resilience Outcomes
	Service continuity indicators
	 
	 
	 
	 

	E. Resilience Outcomes
	Recovery time after shocks
	 
	 
	 
	 

	F. Climate Context
	Climate shock years identified
	 
	 
	 
	 

	G. Data Quality
	At least 5 years of consistent data
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	Coding Guide for Project Dataset

	

	1. Governance Quality Index (GQI) Coding Rules

	

	Each GQI indicator is coded on a three-point scale:

	

	1 = Strong governance (fully meets criteria)

	0.5 = Partial governance (some evidence, incomplete)

	0 = Weak or absent governance

	

	Coding must be based on documentary evidence (project reports, audits, procurement records). Where evidence is unclear, apply conservative coding.

	

	

	

	1.1 Project Preparation

	

	Feasibility Study Quality

	

	1 = Comprehensive feasibility study (technical, financial, demand analysis clearly documented)

	0.5 = Partial or incomplete feasibility (missing key components)

	0 = No credible feasibility study

	

	

	

	Risk Identification and Mitigation

	

	1 = Risks clearly identified with mitigation strategies

	0.5 = Risks mentioned but mitigation incomplete

	0 = No documented risk analysis

	

	

	

	1.2 Procurement and Contracting

	

	Procurement Transparency and Competitiveness

	

	1 = Open competitive tender with clear documentation

	0.5 = Limited competition or partial transparency

	0 = Direct award or undocumented procurement

	

	

	

	Contract Quality and Risk Allocation

	

	1 = Clear contract specifying roles, timelines, and risk allocation

	0.5 = Contract exists but lacks clarity in key areas

	0 = Weak, incomplete, or unavailable contract

	

	

	

	1.3 Implementation

	

	Implementation Planning

	

	1 = Detailed implementation plan with milestones and timelines

	0.5 = General plan without detailed scheduling

	0 = No structured implementation plan

	

	

	

	Financial Management and Control

	

	1 = Strong financial controls (budget tracking, reporting, disbursement monitoring)

	0.5 = Partial financial oversight

	0 = Weak or undocumented financial management

	

	

	

	1.4 Oversight and Accountability

	

	Monitoring and Evaluation (M&E)

	

	1 = Regular monitoring reports with performance tracking

	0.5 = Irregular or incomplete monitoring

	0 = No formal monitoring system

	

	

	

	Audit and Oversight Mechanisms

	

	1 = Independent audit or oversight evidence

	0.5 = Limited or internal oversight only

	0 = No evidence of audit or oversight

	

	

	

	2. Project Stalling Classification

	

	Project stalling is coded as a binary variable:

	

	1 (Stalled) = No substantive implementation activity for ≥24 consecutive months, with no delivery of functional infrastructure services

	0 (Not Stalled) = Continuous or resumed implementation within 24 months

	

	Important Rules:

	

	Planned pauses (e.g., phased projects) are NOT stalling if documented

	Administrative delays <24 months are NOT stalling

	Use multiple sources (reports, audits, field updates) where possible

	

	

	

	3. Climate Exposure Classification

	

	Climate exposure reflects the extent to which environmental conditions may affect project implementation.

	

	Coding:

	

	1 = Low Exposure

	Minimal or no recorded climate disruptions

	Stable rainfall patterns

	2 = Medium Exposure

	Occasional droughts, floods, or moderate variability

	Some disruption to implementation

	3 = High Exposure

	Frequent or severe droughts/floods

	Significant impact on construction or operations

	

	Sources:

	

	Kenya Meteorological Department

	Project reports

	Environmental assessments

	

	

	

	4. General Coding Principles

	

	Use documented evidence only (no assumptions)

	Apply consistent rules across all projects

	In case of ambiguity → assign lower score (conservative coding)

	Record data source for each coded variable (recommended)

	Maintain a coding log for difficult cases
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Figure 2.2: PPP Risk Allocation, Renegotiation, and Project Stalling Pathway
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Figure 2.3: Climate Risk as a Governance-Mediated Influence
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Figure 2.4: Institutional Fragmentation and Project Stalling in Kenya
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Figure 4.1: Distribution of Governance Quality Index (GQI) Scores Across Sampled Projects
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Figure 4.2: Mean Governance Component Scores
Across Sampled Projects (n = 32)
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Figure 4.3: Governance Quality Index (GQI) by Project Status
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Figure 4.4: Distribution of Stalled Projects by Governance Category

10

9

Number of Stalled Projects

Low Governance High Governance
Governance Category

Note: Governance categories were derived from Governance Quality Index (GQI) scores. Projects with GQI scores above the sample median were
classified as High Governance, while projects below the median were classified as Low Governance. A stalled project is defined as one experiencing at
least 24 months of implementation inactivity without functional service delivery.

Source: Researcher's computation from project appraisal reports, audit reports, procurement records, and implementation documentation (2012-2025)
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Figure 4.5: Predicted Probability of Project Stalling
by Governance Quality Index (GQl)
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Figure 4.6: Time Overrun by Governance Category
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Figure 4.7: Documentation Accessibility by Implementing Authority
Distribution of Infrastructure Projects Included and Excluded from Final Analysis
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Figure 5.1: Governance-Implementation Relationship Model
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Figure 5.2: Infrastructure Governance Failure Pathway Model
How govemance deficiencies across the project fecycie interact to produce implementation failures and poor delivery outcomes.
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