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[bookmark: _Toc199662190]ABSTRACT
Road infrastructure played a vital role in promoting rural accessibility, socio-economic advancement, and regional integration. In Machakos County, however, delays, substandard workmanship, poor-quality materials, and insufficient stakeholder engagement had marred the implementation of Kenya Rural Roads Authority (KeRRA) projects. This study investigated the influence of Monitoring and Evaluation (M&E) strategies on the implementation of KeRRA road projects in the county, focusing specifically on stakeholder feedback mechanisms, site inspections, quality management, and technology adoption. The study was anchored on Program Theory, Stakeholder Theory, and Results-Based Management (RBM) Theory. A descriptive survey design was adopted, targeting a population of 285 individuals comprising KeRRA officials, contractors, project inspectors, community leaders, and road users. A stratified random sampling technique was used to select 166 respondents. Data collection involved structured questionnaires and interviews, and data analysis was conducted using SPSS software. Descriptive statistics provided insights into patterns and trends, while inferential statistics, including correlation and regression analyses, were employed to determine relationships between the variables. The findings revealed that stakeholder feedback mechanisms significantly influenced project implementation (β = 0.625, p < 0.001), highlighting the importance of structured engagement, transparency, and responsiveness. Technology adoption also had a strong positive impact (β = 0.621, p < 0.001), with digital tools enhancing efficiency, transparency, and cost-effectiveness in project execution. Site inspections had a moderate but significant effect (β = 0.457, p < 0.001), affirming their value in monitoring progress and identifying construction defects. Quality management, while still statistically significant (β = 0.321, p < 0.001), demonstrated the weakest influence among the four variables, suggesting inconsistencies in adherence to quality standards and corrective practices. The study concluded that effective implementation of M&E strategies substantially improved the success of rural road infrastructure projects. Stakeholder engagement and technology integration emerged as the most impactful factors, supporting the idea that participatory governance and digital transformation are central to infrastructure success. Conversely, the inconsistent application of inspection protocols and quality assurance measures limited their overall effectiveness. Based on the findings, the study recommended that KeRRA and related agencies institutionalize robust stakeholder feedback mechanisms by establishing formal systems for engagement, prompt issue resolution, and consistent communication. It was also recommended that investment in digital infrastructure be scaled up to enhance project planning, tracking, and reporting. Quality management practices should be standardized across all project phases, and site inspection processes should be digitized and enforced through real-time monitoring systems. Furthermore, regular training programs should be provided to personnel involved in inspections and quality control to ensure competency and consistency. The study suggested that future research could explore the long-term impact of M&E strategies on road durability and maintenance outcomes. Additionally, further studies could examine the mediating effects of political interference, funding stability, and organizational culture on the implementation of M&E frameworks in infrastructure development. Expanding the scope to other counties or comparing urban and rural projects could also provide broader insights into the scalability and adaptability of M&E practices across different project contexts.


[bookmark: _Toc199662191]DEFINITION OF TERMS
Monitoring and Evaluation (M&E) strategies – Systematic processes used to assess the effectiveness, efficiency, and impact of road projects through data collection, analysis, and reporting.
Implementation of KERRA Roads – The process of planning, constructing, and completing road projects under the Kenya Rural Roads Authority (KeRRA) in Machakos County.
Stakeholder feedback mechanism – A structured approach for gathering, analyzing, and responding to inputs from project stakeholders to improve decision-making and project outcomes.
Stakeholder engagement – The process of involving individuals, communities, and organizations affected by or interested in the road projects through meetings, consultations, and participatory activities.
Site inspections – Systematic evaluations conducted at various project phases to assess adherence to schedules, compliance with standards, and overall project quality.
Quality management – The processes and standards implemented to ensure road projects meet design specifications, use quality materials, and address construction defects.
Technology adoption – The integration and utilization of modern techniques, tools, and Project Management Technologies (PMT) to enhance efficiency and effectiveness in road construction.
Project completion rate – The percentage of road projects finished within the planned timelines, measuring the efficiency of project implementation.
Budget adherence – The extent to which road projects remain within the allocated financial resources, minimizing cost overruns and variances.
Road durability – The ability of completed roads to withstand usage and environmental conditions over time without significant deterioration.


[bookmark: _Toc199662192]ABBREVIATIONS/ACRONYMS
BIM - Building Information Modeling
BRI - Belt and Road Initiative
ERP - Enterprise Resource Planning
FIDIC - International Federation of Consulting Engineers
GIS - Geographic Information Systems
KeNHA - Kenya National Highways Authority
KeRRA - Kenya Rural Roads Authority
KPIs - Key Performance Indicators
KURA - Kenya Urban Roads Authority
LAPSSET - Lamu Port-South Sudan-Ethiopia Transport
PIDA - Programme for Infrastructure Development in Africa
PMT - Project Management Technology
PPPs - Public-Private Partnerships
RBM - Results-Based Monitoring
RMLF - Roads Maintenance Levy Fund
TEN-T - Trans-European Transport Network
UNDP - United Nations Development Programme
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[bookmark: _Toc199662193]CHAPTER ONE
[bookmark: _Toc199662194]INTRODUCTION AND BACKGROUND
1.1. [bookmark: _Toc199662195] Introduction.
This chapter establishes the foundation for the study by covering several key components: the background of the study, the problem statement, the research objectives (both general and specific), the research hypothesis, an introduction to the topic variables (independent and dependent), the significance and purpose of the study, as well as the scope, limitations, and delimitations. Additionally, it presents both conceptual and theoretical frameworks.
1.2. [bookmark: _Toc199662196]Background to study.
Road infrastructure development is globally recognized as a key catalyst for economic growth, improved mobility, and regional integration. Across developed regions like Europe, road projects are governed by robust sustainability frameworks that emphasize reduced carbon emissions, smart mobility systems, and environmentally friendly construction materials (Yasmina, 2019). The Trans-European Transport Network (TEN-T), for instance, has enhanced cross-border connectivity while adhering to green infrastructure principles (Lokaj, 2023). In contrast, Asian economies such as China and India have embarked on rapid road expansion to support industrialization and logistics, notably through China's Belt and Road Initiative (BRI). While these initiatives have transformed connectivity, they have also attracted scrutiny for environmental degradation, governance deficiencies, and community displacement (Khanal & Zhang, 2023).
In developing regions, road infrastructure remains a critical need for bridging the urban-rural divide and facilitating access to markets, health services, and education. However, implementation challenges persist due to weak institutional capacity, corruption, technological limitations, and poor maintenance cultures. In Africa, only 34% of the rural population has access to all-season roads, significantly hindering socio-economic progress (African Union, 2019). Programs like the Programme for Infrastructure Development in Africa (PIDA) and bilateral financing by countries such as China have accelerated road development, yet concerns over debt sustainability, project execution quality, and inclusivity continue to emerge (Li et al., 2024). Previous studies in the African context have largely focused on physical access and financing, with less emphasis on sustainability, monitoring and evaluation mechanisms, and stakeholder engagement during implementation.
In the Kenyan context, road development has become a core component of the national transformation strategy, particularly under Vision 2030. Flagship projects such as the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor and the Nairobi Expressway aim to strengthen regional trade and economic positioning (Mwalagho, 2020). Kenya has embraced innovative financing models such as the Road Annuity Program to increase private sector involvement. However, the country continues to face implementation challenges, including corruption, legal disputes over land acquisition, budget overruns, and delays (Kilusi & Muigua, 2024). Additionally, there are persistent environmental and social concerns, especially when projects traverse ecologically sensitive regions such as the Mau Forest (Mandela, 2020). While several studies have examined policy and financing aspects, limited research has explored how monitoring and evaluation (M&E) strategies influence project outcomes in the rural road sector.
Existing studies in both international and local contexts often highlight technical and financial aspects of road infrastructure projects but rarely delve into how M&E practices, such as stakeholder feedback mechanisms, site inspections, technology use, and quality assurance, impact implementation effectiveness, especially in rural and decentralized settings. This presents a significant knowledge gap, particularly within Kenya, where rural road infrastructure is vital for inclusive development. Moreover, many past studies are descriptive in nature and do not provide empirical analysis linking M&E strategies to specific project performance indicators. This study seeks to bridge this gap by focusing on the Kenya Rural Roads Authority (KeRRA) projects in Machakos County, where rural connectivity is essential for livelihoods and economic inclusion.
Therefore, this study addresses the critical gap by examining the influence of M&E strategies on the implementation of KeRRA road projects in a devolved context. By doing so, it provides empirical evidence on how structured M&E practices can enhance project efficiency, transparency, sustainability, and community responsiveness. The study not only contributes to theory by expanding literature on M&E in infrastructure implementation but also offers practical recommendations for policymakers, project managers, and community stakeholders. This focus on M&E as a determinant of implementation success offers a fresh perspective compared to existing research, with the potential to inform similar road projects across other counties and developing countries.
1.2.1. [bookmark: _Toc199662197]Implementation of roads projects.
Project implementation in the context of road infrastructure entails the practical realization of planned activities aimed at developing transportation systems that support national development. This process involves a comprehensive sequence of actions including planning, financing, design, construction, supervision, and post-construction evaluation. Road infrastructure projects facilitate economic growth, regional integration, public service access, and market expansion by improving connectivity and reducing travel time and transportation costs (Kirira et al., 2019). Conceptually, implementation goes beyond physical construction to include compliance with policies, quality standards, environmental regulations, and stakeholder involvement, all of which collectively influence project outcomes.
Measurement of project implementation has evolved to focus on both tangible and intangible aspects. Traditionally, physical outputs such as kilometers of road constructed or rehabilitated were used as primary indicators. However, modern frameworks incorporate qualitative and efficiency-based metrics such as project timelines, budget adherence, safety records, stakeholder satisfaction, and alignment with developmental goals. Successful implementation is now assessed based on functionality, sustainability, and the extent to which projects meet intended objectives, rather than mere physical completion (Debela, 2019). This shift in measurement reflects the complexity and multi-dimensionality of infrastructure projects in a dynamic development environment.
This study measures project implementation by adopting a multidimensional framework encompassing key performance indicators such as cost efficiency, timely completion, stakeholder engagement, environmental compliance, and sustainability. Use of advanced tools like Geographic Information Systems (GIS) and satellite imaging enhances accuracy in site selection, mitigates ecological disruption, and facilitates spatial monitoring (Akindele et al., 2023). These elements allow for a more holistic assessment that captures both the process and impact of implementation. In line with global best practices, the study recognizes the importance of balancing physical delivery with socio-economic outcomes and environmental stewardship.
Stakeholder engagement is a critical component of project implementation that this study evaluates as part of the implementation process. Community involvement, consultations, and grievance mechanisms ensure that local needs are met and that social disruptions such as displacement and land conflicts are minimized (Lawer, 2019). This approach enhances transparency, fosters ownership, and boosts project acceptance. Furthermore, the financing dimension is also assessed, particularly the effectiveness of Public-Private Partnerships (PPPs) in mobilizing resources, ensuring value for money, and mitigating risks related to corruption, delays, and misallocation (Amedanou, 2023).
Sustainability and maintenance are central to measuring long-term implementation success. Projects that are poorly maintained tend to lose their developmental impact quickly due to deterioration, increased vehicle operating costs, and heightened accident risks (Frangopol & Liu, 2007). Therefore, this study also integrates indicators on maintenance planning, adoption of smart infrastructure technologies, and use of environmentally friendly construction materials. Innovations such as AI-based monitoring, prefabricated components, and predictive maintenance systems are assessed for their contribution to extending road life cycles, reducing costs, and conserving the environment (Rane, 2023). Ultimately, project implementation is evaluated not just by what is built, but by how sustainably and effectively it serves its intended purpose.
1.2.2. [bookmark: _Toc199662198]Monitoring and Evaluation strategies.
Monitoring and Evaluation (M&E) strategies are essential in infrastructure projects, ensuring efficiency, accountability, and alignment with intended objectives (World Bank, 2024). Monitoring involves continuous assessment through data collection, performance tracking, and risk management to prevent delays and inefficiencies. Tools such as Key Performance Indicators (KPIs) and real-time tracking systems enable informed decision-making, optimizing resource allocation (Peñaloza et al., 2020). Evaluation, on the other hand, systematically measures project outcomes and impacts, comparing actual results against expected targets. It can be formative, improving processes during execution, or summative, assessing long-term benefits post-completion (Babić et al., 2020). Structured M&E frameworks, including the Logical Framework Approach (LFA) and Results-Based Monitoring (RBM), standardize assessments. Additionally, digital technologies like Geographic Information Systems (GIS) and Artificial Intelligence (AI) enhance accuracy and efficiency in M&E practices processes (Richard, 2024).
Despite its significance, M&E faces challenges such as insufficient funding, technical skill gaps, and resistance to accountability. Poor data quality, weak institutional structures, and corruption further undermine effective monitoring and evaluation (Mohamed & Kulmie, 2023). Political interference can distort project assessments, leading to resource misallocation and ineffective decision-making. However, projects with strong M&E frameworks demonstrate higher success rates by improving accountability, risk management, and adaptive learning (Mohammed, 2024). Effective M&E fosters evidence-based decision-making, ensuring project completion within set timeframes and budgets while evaluating long-term socio-economic and environmental impacts. Ultimately, a well-executed M&E system contributes to the sustainability and effectiveness of infrastructure projects, promoting responsible development and resource utilization (World Bank, 2022).
Monitoring and Evaluation (M&E) strategies are vital for infrastructure project success, providing mechanisms for continuous performance assessment, accountability, and strategic alignment. In the context of road infrastructure, monitoring is typically measured through constructs such as Key Performance Indicators (KPIs), which assess progress against timelines, cost-efficiency, and adherence to standards. Additional constructs include site inspections, which ensure quality compliance and detect early-stage defects, and real-time progress tracking systems, which enable prompt adjustments during implementation. The presence and effectiveness of risk management practices also form a key dimension of monitoring, focusing on how potential disruptions are identified, assessed, and mitigated during project execution. Collectively, these constructs support proactive decision-making and timely interventions, reducing the chances of project delays and cost overruns (Peñaloza et al., 2020; Richard, 2024).
Evaluation is measured through constructs that focus on outcome and impact assessment, comparing project deliverables to initial goals and expectations. These include the use of structured evaluation frameworks like the Logical Framework Approach (LFA) and Results-Based Monitoring (RBM), which help assess whether outputs lead to desired short- and long-term effects. Other constructs include stakeholder feedback mechanisms, which provide insights into beneficiary satisfaction and relevance of outcomes, and independent audit and review processes, which ensure objectivity and transparency in performance assessments. Additionally, constructs such as technology adoption, e.g., GIS mapping and AI analytics, are used to evaluate spatial and operational efficiency. By measuring these constructs, project managers can gauge the effectiveness, efficiency, and sustainability of road infrastructure initiatives, enabling continuous improvement and accountability throughout the project lifecycle (Babić et al., 2020; Mohammed, 2024).
1.2.2.1. Stakeholder feedback mechanisms.
Stakeholder feedback mechanisms are essential for fostering transparency, accountability, and responsiveness in project implementation (World Bank, 2024a). By facilitating structured communication between project teams and key stakeholders – including government agencies, private sector partners, civil society organizations, and local communities – these mechanisms help identify concerns, expectations, and potential challenges early in the project lifecycle (OECD, 2020). Tools such as surveys, questionnaires, public consultations, and town hall meetings enable stakeholders to voice their opinions and contribute to decision-making (UNDP, 2022). The integration of digital platforms, mobile applications, among others have further enhanced real-time engagement, allowing stakeholders, including those in remote areas, to provide input conveniently (Andersson et al., 2023). By incorporating stakeholder insights, project teams can refine strategies, improve efficiency, and enhance long-term project outcomes. Moreover, active stakeholder participation fosters trust, ownership, and collaboration, which are crucial for ensuring project sustainability and reducing resistance to implementation.
Stakeholder feedback mechanisms face challenges such as low participation, skepticism about the impact of feedback, and weak feedback loops that fail to inform stakeholders how their input influences project decisions (Agyekum et al., 2022). Institutional constraints, including inadequate resources, lack of trained personnel, and poor digital infrastructure, further hinder effective engagement. Overcoming these barriers requires a strong commitment to transparency, continuous communication, and capacity-building initiatives. Ensuring that stakeholder concerns are genuinely integrated into project planning and execution enhances acceptance and long-term sustainability. By fostering iterative improvements based on changing community needs, projects remain relevant and impactful over time (Ullah et al., 2023). Ultimately, sustained collaboration with stakeholders strengthens trust and ensures that infrastructure initiatives are maintained and adapted for lasting socio-economic benefits.
Stakeholder feedback mechanisms face numerous challenges, including low participation rates, where community members and affected parties are either unaware of feedback opportunities or feel disengaged due to past experiences of unresponsiveness. Another key issue is skepticism about the impact of feedback, where stakeholders doubt whether their input genuinely influences decisions, often due to weak feedback loops, systems that fail to communicate how suggestions were received, processed, or integrated into project plans (Agyekum et al., 2022). Institutional limitations such as inadequate financial and human resources, untrained personnel, and poor digital infrastructure further constrain effective stakeholder engagement. To measure stakeholder feedback mechanisms, indicators include the number and diversity of stakeholders engaged, frequency and formats of engagement forums (e.g., town halls, digital platforms), timeliness and responsiveness to feedback, and documentation and follow-up actions taken on stakeholder inputs.
Addressing these barriers requires deliberate investment in transparency, continuous communication, and capacity-building programs for both stakeholders and project staff. Ensuring that stakeholder concerns are systematically documented, evaluated, and reflected in decision-making processes fosters legitimacy and ownership. Effective feedback mechanisms can be evaluated using indicators such as the proportion of feedback issues addressed, level of stakeholder satisfaction with engagement processes, changes made to project plans in response to input, and existence of formal feedback response systems. As Ullah et al. (2023) argue, iterative improvements informed by community need help projects remain dynamic and impactful. Sustained stakeholder collaboration, when well-measured and acted upon, builds trust, enhances adaptability, and ensures that road infrastructure initiatives deliver long-term socio-economic value.
1.2.2.2. Site inspections.
Site inspections are an essential component of project implementation, ensuring compliance with design specifications, safety standards, and regulatory requirements (World Bank, 2021). These inspections, conducted by government agencies, independent auditors, or project managers, help mitigate project risks, enhance quality control, and prevent costly delays due to substandard workmanship or regulatory non-compliance (OECD, 2020). Inspections occur at various stages, including pre-construction assessments to evaluate site conditions, routine checks during construction to monitor progress and adherence to safety guidelines, and final inspections to verify overall structural integrity before commissioning (Xu et al., 2022). Additionally, surprise inspections serve as accountability measures to detect fraud or non-compliance. Quality control plays a crucial role in ensuring that construction materials, workmanship, and implementation methods align with approved plans, preventing defects that could lead to safety hazards or structural failures (Tengan et al., 2021). Furthermore, site inspections are vital for enforcing occupational health and safety regulations, minimizing workplace risks such as falls, electrocution, and exposure to hazardous materials (World Bank, 2022). By systematically identifying hazards and enforcing compliance, inspections contribute to a safer and more efficient work environment while ensuring that infrastructure remains durable and functional in the long term.
Site inspections face challenges such as limited resources, corruption, and resistance from project teams. Inadequate staffing, funding constraints, and lack of access to essential tools can hinder comprehensive evaluations, increasing the risk of oversight failures. Corruption, including bribery and political influence, can compromise inspection integrity, allowing substandard work to persist (Stephen et al., 2025). Additionally, some contractors may perceive inspections as an inconvenience that slows progress rather than as a necessary quality assurance measure. Addressing these challenges requires increased investment in inspection agencies, stringent anti-corruption measures, and stronger enforcement of compliance policies. Regular and well-executed site inspections significantly enhance project efficiency by identifying risks early, preventing defects, and ensuring regulatory compliance. Proactive inspections allow project managers to implement timely corrective actions, reducing costly rework and minimizing delays (Okonta et al., 2024). Moreover, maintaining strict oversight helps prevent legal disputes, regulatory fines, and financial losses, ultimately ensuring that projects remain on schedule and within budget. Through rigorous inspection processes, infrastructure projects can achieve cost savings, improved timelines, and higher-quality outcomes, leading to long-term sustainability and public trust in development initiatives (OECD, 2020).
1.2.2.3. Quality management.
Quality management is a fundamental aspect of project implementation, ensuring that processes, products, and services meet established standards and stakeholder expectations. It encompasses quality planning, assurance, control, and continuous improvement to enhance project efficiency and effectiveness (Egwunatum et al., 2021). In large-scale infrastructure projects, quality management minimizes defects, reduces costs, and ensures compliance with industry and regulatory standards. Quality planning sets the foundation by defining project objectives, performance indicators, and compliance requirements based on international best practices. Risk assessments during this stage help identify potential quality challenges, allowing for proactive mitigation strategies. Quality assurance focuses on preventing defects by implementing systematic audits, process evaluations, and staff training to ensure adherence to established protocols (Li & Liu, 2018). Meanwhile, quality control involves inspecting and testing project outputs, using tools such as material testing, compliance checks, and real-time monitoring systems to detect and correct deviations from set standards. The integration of technology has significantly improved quality management by enabling real-time tracking, defect detection, and data-driven decision-making (Sheng et al., 2020).
However, quality management faces challenges such as insufficient skilled personnel, poor regulatory enforcement, corruption, and cost-cutting measures that compromise quality assurance efforts (Hassen et al., 2024). In public infrastructure projects, weak oversight and financial constraints often lead to substandard work and inefficiencies. Addressing these issues requires investment in workforce training, adoption of advanced technology, and independent quality audits to enhance accountability. Organizations that embrace continuous improvement frameworks like Six Sigma, Total Quality Management (TQM), and Lean methodologies can optimize processes, reduce waste, and enhance overall project outcomes (Bisbey et al., 2020). Stakeholder feedback and lessons learned from previous projects further contribute to refining quality management strategies. Despite the challenges, prioritizing robust quality management systems fosters long-term sustainability, risk minimization, and resource optimization.
1.2.2.4. Technology adoption.
Technology adoption is a key driver of efficiency, innovation, and competitiveness across various sectors, including project management, construction, healthcare, and education. The integration of digital tools enhances productivity, reduces costs, and improves decision-making, allowing organizations to streamline workflows, automate processes, and enhance service delivery (Wang et al., 2020). In project design and planning, technologies like Building Information Modeling (BIM) and Geographic Information Systems (GIS) provide accurate visualizations and spatial analysis, reducing errors and improving collaboration among stakeholders. Similarly, the Internet of Things (IoT) enables real-time data collection on construction sites, enhancing project monitoring and risk management. Cloud-based platforms and mobile applications further facilitate remote access and coordination, ensuring project managers remain informed and responsive throughout project execution (Muriithi & Mwenda, 2021). These advancements significantly improve project efficiency, decision-making, and overall outcomes.
Although technology adoption has its benefits, it faces challenges such as high upfront costs, resistance to change, and the need for continuous technical support. Small businesses and organizations with limited budgets may struggle with procurement and training expenses, while traditional project management teams often resist transitioning from conventional methods. Additionally, inadequate infrastructure in developing regions hinders the widespread adoption of cutting-edge technologies, exacerbating project inefficiencies (Mustafa & Sönmezisik, 2020). To overcome these barriers, organizations must invest in workforce training and foster a culture of innovation. Providing comprehensive training ensures that employees understand both the technical and strategic value of new technologies. Collaborating with technology providers and consultants can further optimize digital solutions to align with project-specific needs, maximizing efficiency and long-term sustainability (Butt et al., 2024). By prioritizing capacity building and strategic investment in technology, organizations can enhance project performance, competitiveness, and resilience in an evolving digital landscape.
1.2.3. [bookmark: _Toc199662199]Kenya Rural Roads Authority.
KeRRA (Kenya Rural Roads Authority) was established under the Kenya Roads Act of 2007 and began operations in 2008. Its primary mandate is to develop, rehabilitate, and maintain Kenya’s rural road network to enhance connectivity and support economic growth in rural areas. Operating under the Ministry of Roads and Public Works, KeRRA has its headquarters in Nairobi and regional offices in all 47 counties to ensure effective project oversight and implementation. The authority is responsible for planning, constructing, and maintaining rural roads, which are critical for providing access to markets, healthcare, education, and other essential services (Greiner et al., 2021).
KeRRA allocates funds from the Roads Maintenance Levy Fund (RMLF), with 32% dedicated to rural roads under its jurisdiction. Its projects range from new road construction and upgrading gravel roads to bitumen standards to routine maintenance. The authority also implements the Roads 2000 Programme, which uses labor-based methods to create employment while improving infrastructure (Gitau et al., 2022). Additionally, KeRRA builds drainage structures, bridges, and other related infrastructure to enhance road durability and safety. KeRRA has made significant progress in expanding the rural road network, improving accessibility, and stimulating economic activities in previously isolated regions. The Roads 2000 Programme has not only enhanced infrastructure but also provided employment and skills development for local communities. However, challenges such as project delays, budget constraints, and management issues remain. To overcome these obstacles, KeRRA is focusing on improving project planning, risk management, and stakeholder engagement. Strengthening these areas will be crucial for ensuring the sustainability and efficiency of Kenya’s rural road infrastructure, ultimately contributing to socio-economic development (Mikou et al., 2019).
1.3. [bookmark: _Toc199662200] Statement of the problem.
The Kenya Rural Roads Authority (KeRRA) plays a crucial role in developing and maintaining rural road networks to enhance accessibility and stimulate socio-economic growth in counties like Machakos. Despite these efforts, the implementation of KeRRA road projects in Machakos County continues to face persistent challenges such as poor project management, inadequate funding, delayed timelines, and low-quality construction. Njoroge et al. (2024) note that several projects in the region are plagued by poor workmanship and substandard materials, leading to reduced road longevity. Compounding these issues are land acquisition disputes and compensation delays, which further stall progress and limit the impact of road infrastructure on rural livelihoods (Khanani et al., 2020).
Although existing literature extensively addresses challenges related to funding, governance, and project delays in road infrastructure development in Kenya (Greiner et al., 2021; Robinson & Thagesen, 2018), there is a noticeable gap in research concerning the role of monitoring and evaluation (M&E) strategies in improving project implementation outcomes—especially within the rural context of KeRRA projects in Machakos County. While M&E is widely recognized as a critical tool for tracking progress and ensuring accountability, few empirical studies have examined how specific M&E practices such as stakeholder feedback, site inspections, and quality control influence the successful execution of rural road projects (Gaibo & Mbugua, 2019).
Moreover, the role of stakeholder participation in the planning and implementation phases of these projects remains underexplored. Although community engagement is acknowledged as vital for sustainability and ownership, little is known about the effectiveness of the current participation mechanisms used in KeRRA projects in Machakos County (Gichohi et al., 2023). This study addresses these gaps by specifically examining how monitoring and evaluation strategies, along with stakeholder participation, affect the implementation of KeRRA road projects in Machakos County. By focusing on these overlooked dimensions, the research contributes new insights into how rural road infrastructure projects can be more efficiently and sustainably implemented through improved oversight and inclusive engagement practices.
1.4. [bookmark: _Toc199662201] Purpose of the study
The purpose of this study was to investigate the role of monitoring and evaluation strategies in enhancing the implementation of KeRRA road projects in Machakos County. The study aimed to determine how various aspects of monitoring and evaluation, including stakeholder feedback mechanisms, site inspections, quality management practices, and the adoption of technology, influenced the successful execution of road infrastructure projects. The general objective of the study was to assess the extent to which these monitoring and evaluation strategies contributed to the effective implementation of KeRRA road projects within the county.
1.5. [bookmark: _Toc199662202]Objectives of the Study.
1.5.1. [bookmark: _Toc199662203]General Objective
The general objective of the study is to assess how monitoring and evaluation strategies influenced implementation of Kenya rural roads authority roads in Machakos county, Kenya.
1.5.2. [bookmark: _Toc199662204]Specific Objectives
The study was guided by the following objectives
i. [bookmark: _Hlk192160399]To establish the effects of stakeholder feedback mechanism on implementation of KERRA roads in Machakos County.
ii. [bookmark: _Hlk192160446]To analyze the effects of site inspections on implementation of KERRA roads in Machakos County.
iii. [bookmark: _Hlk192160770]To assess how quality management affects the implementation of KERRA roads in Machakos County.
iv. [bookmark: _Hlk192160805]To examine the effects of technological adoption on the implementation of KERRA roads in Machakos County.
1.6. [bookmark: _Toc189304571][bookmark: _Toc199662205]Research hypothesis.
The study sort to test the following hypothesis.
i. H₀₁: There is no significant relationship between stakeholder feedback mechanisms and the implementation of KeRRA roads in Machakos County.
ii. H₀₂: There is no significant relationship between site inspections and the implementation of KeRRA roads in Machakos County.
iii. H₀₃: There is no significant relationship between quality management and the implementation of KeRRA roads in Machakos County.
iv. H₀₄: There is no significant relationship between technology adoption and the implementation of KeRRA roads in Machakos County.
1.7. [bookmark: _Toc199662206]Significance of the study.
This study is significant both theoretically and practically, as it explores the relationship between monitoring and evaluation (M&E) strategies and the implementation of KeRRA road projects in Machakos County. Theoretically, the study contributes to the body of knowledge by analysing how M&E strategies such as stakeholder feedback mechanisms, regular site inspections, quality management protocols, and technology adoption influence the success of rural road infrastructure projects. By focusing on the unique conditions of Kenya’s rural road sector, it deepens understanding of M&E's role in enhancing project performance, particularly in resource-constrained and decentralized contexts typical of developing economies.
For policymakers, the study offers evidence-based insights that can guide the formulation and refinement of regulatory frameworks, policies, and funding strategies for rural infrastructure development. It highlights the importance of integrating M&E mechanisms into project design and policy formulation to promote accountability, improve service delivery, and align road infrastructure with national development goals. This can inform resource allocation and institutional reforms that prioritize transparency and value for public investment.
Project managers benefit from the study through practical recommendations on implementing effective M&E strategies that directly impact project outcomes. The research underscores the value of frequent site inspections, strict adherence to quality standards, and real-time monitoring technologies in ensuring timely completion, cost control, and improved workmanship. These insights enable managers to adopt a proactive approach in identifying risks early, enhancing efficiency, and achieving higher project success rates.
Other stakeholders, including contractors, engineers, local communities, and development partners, gain from the study’s emphasis on inclusive stakeholder engagement and participatory M&E practices. By promoting feedback mechanisms and community involvement, the study supports socially responsive implementation that minimizes conflicts and displacement while enhancing project ownership. Development partners can also leverage the findings to design M&E support systems that align with ground realities and ensure sustainable outcomes.
1.8. [bookmark: _Toc199662207]Scope of Study.
This study focused on monitoring and evaluation (M&E) strategies, stakeholder participation, and the implementation of KeRRA road projects in Machakos County, Kenya. Specifically, the study examined stakeholder feedback mechanisms, site inspections, quality management practices, and technology adoption as key M&E strategies that influenced the successful implementation of rural road infrastructure projects. The geographical scope of the study was confined to Machakos County, where the Kenya Rural Roads Authority (KeRRA) is responsible for the construction and maintenance of rural roads. The study targeted various stakeholders involved in KeRRA road projects, including KeRRA officials, project managers, contractors, community representatives, and other relevant actors directly participating in the implementation and oversight of rural road infrastructure projects. The time scope of the study covered KeRRA road projects implemented between 2019 and 2024. This period was selected to ensure the collection of recent, relevant, and up-to-date data on the effectiveness of M&E strategies in road infrastructure development within the county. The theoretical scope of the study was guided by theories relevant to monitoring and evaluation and project management, particularly the Results-Based Management (RBM) Theory and the Stakeholder Theory. These theories provided a conceptual framework for understanding how M&E strategies and stakeholder engagement influence project outcomes in the context of rural infrastructure projects. The study applied these theoretical perspectives to analyse the relationship between M&E practices and road project implementation performance. Lastly, the content scope of the study was limited to rural road infrastructure projects managed by KeRRA. It excluded urban road projects and those under the jurisdiction of other road agencies such as the Kenya National Highways Authority (KeNHA) and the Kenya Urban Roads Authority (KURA), to maintain focus on the specific operational and managerial frameworks applied by KeRRA in Machakos County.
1.9. [bookmark: _Toc199662208]Delimitation of the study.
The study was delimited to Machakos County in Kenya. This specific focus was chosen because Machakos presents a unique operational context for rural road infrastructure projects, characterized by diverse terrain, varying community needs, and distinct administrative and logistical challenges. Although the Kenya Rural Roads Authority (KeRRA) operates on a national scale, the circumstances and project dynamics within Machakos County may differ significantly from those in other counties. As a result, the findings of this study may not be broadly applicable to other regions in Kenya, thereby limiting the generalizability of the results beyond Machakos County. In terms of project scope, the study exclusively examined road infrastructure projects falling under the jurisdiction of KeRRA. It deliberately excluded projects managed by other road authorities such as the Kenya National Highways Authority (KeNHA) and the Kenya Urban Roads Authority (KURA) to maintain a clear and focused investigation into the monitoring and evaluation (M&E) strategies applied specifically within KeRRA’s operational framework for rural roads. Additionally, the study was delimited by a defined timeframe, concentrating on road projects implemented between 2019 and 2024. This five-year period was selected to provide current and relevant insights into recent trends, practices, and developments in M&E strategies as applied to road infrastructure projects within the county. Projects undertaken before or after this period were not considered, as the study aimed to capture data reflective of the most recent operational and policy environment affecting road project implementation.
1.10. [bookmark: _Toc199662209]Limitations of the study.
This study had several limitations that may have influenced the scope and generalizability of its findings. Geographically, the study was confined to Machakos County, and as such, its results may not be applicable to other regions in Kenya that experience different infrastructural, administrative, and stakeholder dynamics. The unique operational environment in Machakos County may differ from that of other counties, limiting the transferability of the study’s conclusions to other contexts. In terms of project scope, the study focused exclusively on road infrastructure projects implemented under the Kenya Rural Roads Authority (KeRRA). It deliberately excluded urban road projects and those managed by other agencies such as the Kenya National Highways Authority (KeNHA) and the Kenya Urban Roads Authority (KURA). This exclusion may have limited the applicability of the findings to other categories of road infrastructure projects beyond those administered by KeRRA. The study was also constrained by a time scope, concentrating on projects implemented between 2019 and 2024. Projects completed before or after this period were not considered, which may have limited the ability to capture long-term trends and historical changes in monitoring and evaluation (M&E) practices within the rural road infrastructure sector. Additionally, stakeholder representation was limited to KeRRA officials, project managers, contractors, and community representatives directly involved in road projects within Machakos County. Perspectives from other key actors such as officials from national government ministries, international development partners, and external auditors were not incorporated, potentially limiting the diversity of viewpoints captured in the study. Lastly, time and resource constraints restricted the depth of data collection and analysis, limiting opportunities for extensive cross-validation of findings and the inclusion of a larger sample size. Despite these limitations, the study endeavoured to provide meaningful and actionable insights into the relationship between M&E strategies and the implementation of KeRRA road projects in Machakos County while acknowledging its contextual and methodological constraints.
1.11. [bookmark: _Toc199662210]Assumption of the study.
This study operated under several key assumptions that guided its scope, methodology, and analysis. It was assumed that monitoring and evaluation (M&E) strategies significantly influenced the successful implementation of KeRRA road projects in Machakos County. The study further assumed that stakeholder participation, particularly from KeRRA officials, contractors, and community representatives, positively impacted project outcomes, contributing to improved project efficiency, quality, and sustainability. Additionally, it was presumed that the data collected through interviews and document analysis were accurate, reliable, and reflective of actual project conditions at the time of the study. The study assumed that respondents provided honest and factual information based on their experiences with road infrastructure projects within the county. The research also assumed that the selected five-year period (2019–2024) was sufficient to provide a representative snapshot of recent trends and developments in road project implementation under KeRRA in Machakos County. This timeframe was considered adequate for capturing meaningful patterns in M&E practices and their influence on project outcomes. From a methodological perspective, the study assumed that qualitative research approaches were appropriate and sufficient to capture the complexity, depth, and nuances of M&E strategies and stakeholder interactions in rural road project implementation. It was presumed that qualitative data would effectively reveal the underlying dynamics affecting project performance. Lastly, the study assumed that external factors such as political, economic, and environmental conditions remained relatively stable during the study period and did not drastically alter road project implementation or M&E practices in ways that could significantly affect the findings. These assumptions provided a framework within which the study was conducted while acknowledging the presence of potential uncertainties beyond the researcher’s control.
1.12. [bookmark: _Toc199662211]Theoretical framework.
The study’s theoretical framework offers the framework for analysis of data describing the concepts used whilst illustrating the existing models and theories (Varpio et al., 2020).
1.12.1. [bookmark: _Toc199662212]Program Theory.
The Program Theory, also referred to as the Theory of Change, was developed and popularized by Carol Weiss (1995). It is widely applied in program evaluation to map the logical sequence between program inputs, activities, outputs, and intended outcomes. The proponents of this theory argue that effective program implementation depends on a clear articulation of how and why specific interventions are expected to lead to desired results (Weiss, 1995; Funnell & Rogers, 2011). The assumptions of Program Theory are that program success relies on logical cause-and-effect linkages; contextual and environmental factors influence implementation and outcomes; and the inclusion of stakeholders in planning and evaluation enhances program relevance and effectiveness (Connell & Kubisch, 1998).
In relation to this study, Program Theory offers a suitable lens to examine how monitoring and evaluation (M&E) strategies, such as site inspections, quality management, and technology adoption, combined with stakeholder participation, contribute to the successful implementation of KeRRA road projects in Machakos County. The theory is closely tied to the independent variables of the study (M&E strategies and stakeholder participation) and facilitates an understanding of how these factors influence project outcomes. Moreover, it addresses the study gap by providing a structured approach to assess the role of M&E mechanisms in infrastructure delivery, an area that has received limited empirical attention in the context of rural road projects in Kenya. The application of Program Theory thus supports the research in generating both theoretical and practical insights into improving project performance in public infrastructure development.
1.12.2. [bookmark: _Toc199662213]Stakeholder Theory.
Stakeholder Theory was first introduced by Edward Freeman (1984) in his seminal work Strategic Management: A Stakeholder Approach. The theory posits that organizations should consider the interests and influences of all stakeholders, not just shareholders, in decision-making and operations. Key proponents of this theory, including Freeman (1984), Donaldson and Preston (1995), and Mitchell et al. (1997), emphasize that stakeholders, such as employees, communities, governments, and customers, have a legitimate stake in the outcomes of an organization’s actions and should therefore be actively engaged. The assumptions of the theory are that the success of a project or organization is dependent on the support and satisfaction of its stakeholders; ethical management requires transparency, inclusivity, and responsiveness to stakeholder concerns; and effective stakeholder engagement leads to better decision-making, reduced conflicts, and improved implementation outcomes (Freeman, 1984; Donaldson & Preston, 1995).
In the context of this study, Stakeholder Theory is directly related to the independent variable of stakeholder participation. It provides a theoretical foundation for analysing how the involvement of local communities, government officials, contractors, and other key actors influences the implementation of KeRRA road projects in Machakos County. The theory also helps address the study gap concerning limited research on community engagement and participatory planning in rural infrastructure projects in Kenya. By applying Stakeholder Theory, this study seeks to demonstrate the importance of inclusive decision-making and the integration of stakeholder feedback in enhancing project efficiency, transparency, and sustainability.
1.12.3. [bookmark: _Toc199662214]Results-Based Management (RBM) Theory.
Results-Based Management (RBM) Theory originated from public sector reforms introduced by international development agencies such as the Organisation for Economic Co-operation and Development (OECD) and the United Nations Development Programme (UNDP) in the 1990s. It emerged as a response to growing demands for accountability, transparency, and performance measurement in public sector and development initiatives (OECD, 2002; UNDP, 2009). RBM is a strategic management approach that emphasizes achieving measurable results through structured planning, monitoring, and evaluation. Key proponents of RBM include the OECD (2002), UNDP (2009), and the World Bank (2011), all of which advocate for results-focused frameworks that link inputs and activities to outputs, outcomes, and long-term impacts. The theory assumes that project success can be enhanced by defining clear objectives, establishing performance indicators, and using data to inform decision-making throughout the project lifecycle.
In this study, RBM Theory is directly related to the independent variable of Monitoring and Evaluation (M&E) strategies. It underpins the investigation of how M&E tools, such as logical frameworks, performance indicators, baseline assessments, and site inspections, contribute to the successful implementation of KeRRA road projects in Machakos County. The theory supports the idea that consistent monitoring and results-based evaluations enable project teams to identify gaps early, adjust implementation strategies, and improve accountability and efficiency. Moreover, RBM Theory is relevant in addressing the study gap concerning the underutilization of M&E frameworks in KeRRA projects. While existing literature acknowledges project implementation challenges, few studies assess how M&E strategies grounded in RBM principles can optimize road project outcomes in rural settings. This study therefore applies RBM Theory to highlight the value of results-oriented planning and feedback loops in infrastructure development.
1.13. [bookmark: _Toc199662215]Conceptual Framework
A conceptual framework is an analytical tool that organizes and clarifies concepts and their relationships within a specific context. It serves as a roadmap for understanding a phenomenon, guiding research, and interpreting results.   
[bookmark: _Toc192057847][bookmark: _Toc196255356][bookmark: _Toc197432037][bookmark: _Toc197432144] Figure 2.1: Conceptual framework
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[bookmark: _Toc199662216]CHAPTER TWO
[bookmark: _Toc199662217]LITERATURE REVIEW
[bookmark: _Toc199662218]2.1 Introduction.
This section reviews related literature on the area of the study that touches on the implementation of KeRRA road projects, monitoring and evaluation strategies which include stakeholder feedback mechanisms strategies site inspection strategies, quality management strategies, and technology adoption strategies. The chapter also summarizes these literatures while providing the research gaps that the current study seeks to fill.
[bookmark: _Toc199662219]2.2. Implementation of KeRRA roads in Machakos county
Implementation of Kenya Rural Roads Authority (KeRRA) projects in Machakos County has attracted significant scholarly and policy debates, particularly concerning infrastructure development, governance, and service delivery. Akpan and Morimoto (2022) highlighted the economic benefits of rural road networks in developing countries, linking improved transport access to enhanced trade and agricultural productivity. However, they do not assess how the actual implementation mechanisms, especially M&E strategies, mediate these benefits. This presents a gap in understanding whether such outcomes are directly attributable to project planning and implementation quality. The current study addresses this gap by examining how specific monitoring and evaluation strategies influence the implementation process and determine whether these projects achieve their intended socio-economic impacts in Machakos County.
On the issue of funding and governance, Manyinsa (2023) underscores the importance of structured financing models like public-private partnerships (PPPs) for effective road construction, supported by Kenyan government policy. Conversely, Muyaloka and Kachamba (2024) argue that delayed fund disbursements and bureaucratic inefficiencies continue to hinder project delivery, especially in rural counties. While both studies address financial bottlenecks, they fall short of examining how M&E frameworks could be used to track and mitigate such delays. The current study fills this gap by integrating quality management and technology-driven monitoring as constructs to assess how funding and governance challenges can be identified and addressed early in the implementation phase.
Studies by Kimote and Muchai (2024) show that community participation improves project outcomes by enhancing road quality and accountability. However, Menon and Hartz-Karp (2019) caution that institutional weaknesses often prevent effective stakeholder engagement, leading to dissatisfaction and poor maintenance. These studies highlight the relevance of stakeholder engagement but do not provide actionable indicators or examine feedback loops in the rural road context. This study addresses this empirical void by investigating how stakeholder feedback mechanisms, including their design, responsiveness, and transparency, affect KeRRA project implementation in Machakos, and by identifying best practices for optimizing participation.
On the developmental impact of KeRRA roads, Mrongo (2024) reports that rural roads reduce transport costs and improve access to markets, although Calderón et al. (2018) caution that such benefits are unevenly distributed due to disparities in project execution. These findings highlight a critical gap in understanding how implementation effectiveness varies across regions and communities. The current study contributes by analyzing the specific M&E strategies that can promote equitable implementation and improve uniform delivery of benefits within Machakos County, particularly in underserved or marginalized areas.
In a comparative East African context, Mkoma and Rwekaza (2021) found that decentralizing road project management in Tanzania enhanced efficiency when supported by sufficient local capacity. However, Ombara (2019) noted that KeRRA's centralized model limits responsiveness to county-specific needs. These perspectives expose a gap in assessing the potential role of county-level monitoring and stakeholder oversight in improving centralized implementation systems. This study explores how incorporating localized M&E practices and stakeholder inspections in Machakos can enhance the responsiveness and adaptability of KeRRA's implementation model.
Furthermore, international evidence from China and South Africa suggests that digital innovations like AI monitoring and performance-based contracting improve accountability and project quality (Li & Zhang, 2017; Moyo, 2020). However, such innovations remain largely unexplored in Kenyan rural road contexts. This study addresses that gap by evaluating the role of technology adoption in M&E processes, specifically the use of GIS tools and real-time tracking systems, in enhancing the efficiency and accuracy of implementation efforts in Machakos.
Environmental concerns are also underexplored in the KeRRA context. While Omondi and Maina (2021) document ecological degradation resulting from poorly planned rural roads, Kabera (2019) showcases Rwanda’s integration of green infrastructure to mitigate such impacts. These studies identify environmental concerns but do not assess whether M&E frameworks can be used to monitor and enforce environmental safeguards during project implementation. This study fills that gap by evaluating how M&E strategies contribute to eco-friendly construction and long-term sustainability of roads in ecologically sensitive areas in Machakos.
While Transparency International (2020) has identified procurement malpractices as a major threat to infrastructure development, and Njiru (2022) notes some improvements through digital procurement, Machakos County continues to face accountability challenges. Yet, few studies link M&E practices with anti-corruption efforts in road projects. This study uniquely integrates quality management as a construct of M&E, assessing its role in promoting transparency, enforcing standards, and deterring malpractices within KeRRA's rural road projects.
In terms of policy alignment, scholars like Njoroge (2018) and Githinji (2021) highlight the importance of harmonizing national and county infrastructure priorities under Vision 2030. However, they fall short of exploring how M&E systems can support this alignment. This research bridges that gap by analyzing how M&E feedback mechanisms and stakeholder involvement ensure that KeRRA projects in Machakos align both with national development goals and with county-specific needs.
[bookmark: _Toc199662220]2.3. Monitoring and evaluation strategies.
Monitoring and evaluation (M&E) strategies play a crucial role in assessing the effectiveness of road infrastructure projects, including those undertaken by KeRRA in Machakos County. According to Kusek and Rist (2018), robust M&E frameworks ensure that projects are completed on time, within budget, and meet quality standards. However, a critical debate exists on the effectiveness of M&E tools, with some scholars arguing that traditional methods lack adaptability to real-time challenges, necessitating a shift towards technology-driven monitoring approaches.
At the global level, literature highlights the importance of integrating data analytics into M&E frameworks. For instance, studies by Bamberger et al. (2019) emphasize that real-time data collection enhances project tracking and decision-making. In contrast, a study by Rogers and Funnell (2020) critiques over-reliance on quantitative metrics, arguing that qualitative assessments provide deeper insights into project impacts. This calls for a balanced approach in M&E strategies to ensure holistic project evaluation.
Regionally, African countries have adopted varied M&E strategies with mixed results. Studies in Uganda (Mugisha & Oluka, 2021) reveal that community-based monitoring enhances accountability and transparency in infrastructure projects. However, research by Turyahikayo (2022) in Tanzania indicates that decentralized M&E systems face capacity constraints, limiting their effectiveness. These findings suggest that Kenya, particularly Machakos County, must tailor its M&E approaches to address local governance and resource limitations.
In Kenya, M&E implementation in road infrastructure projects faces policy and institutional challenges. A study by Wanjiru and Ochieng (2021) highlights that while Kenya has a well-structured M&E policy, weak enforcement mechanisms undermine its effectiveness. Furthermore, Omwenga (2022) argues that the lack of stakeholder inclusiveness in M&E processes leads to poor feedback mechanisms, affecting project adjustments and improvements.
The effectiveness of performance-based M&E in KeRRA projects is another area of scholarly debate. Research by Mutiso and Mwangi (2020) indicates that performance-based contracting improves road quality and maintenance outcomes. However, a contrasting perspective by Ndegwa (2021) suggests that contractual inefficiencies and political interference undermine the effectiveness of such models, necessitating further policy reforms.
Technology integration in M&E strategies is a growing research focus. Scholars such as Karanja (2023) advocate for the adoption of Geographic Information Systems (GIS) and remote sensing to enhance monitoring efficiency in road projects. Comparative studies in South Africa (Mthembu, 2022) show that leveraging digital tools significantly improves project oversight and minimizes resource misallocation.
[bookmark: _Toc199662221]2.3.1. Stakeholder feedback mechanism and implementation of KERRA roads 
Stakeholder feedback mechanisms play a vital role in the implementation of KeRRA roads in Machakos County, ensuring transparency, accountability, and efficiency. A study by Wanjiru and Ochieng (2021) highlights that structured feedback loops between contractors, local government, and community members improve project responsiveness and quality. However, their research is limited to descriptive findings and lacks quantitative indicators for measuring the effectiveness of feedback systems. Additionally, Omwenga (2022) observes that informal or absent feedback channels cause delays and stakeholder dissatisfaction but does not explore structured solutions to these issues. The current study fills this gap by empirically assessing stakeholder feedback mechanisms using measurable constructs such as satisfaction levels, response timeliness, and transparency indices to evaluate how feedback influences implementation outcomes in Machakos County.
Globally, studies by Bamberger et al. (2019) demonstrate that real-time stakeholder engagement through digital platforms improves infrastructure project efficiency. However, these insights are generalized and lack contextual relevance to low-resource, rural settings like Machakos County. Rogers and Funnell (2020) critique traditional feedback mechanisms for their inefficiency but do not provide empirical data on how transitioning to digital tools improves road project performance in rural environments. The current study addresses this by assessing the applicability and impact of digital feedback mechanisms such as SMS platforms, community apps, and digital dashboards within the KeRRA framework, identifying barriers to their adoption and evaluating their effectiveness in real-time issue resolution.
At the regional level, Kabera (2019) notes that community participation in Rwanda enhances road durability and maintenance. However, the study does not offer a structured framework for evaluating feedback loops or their integration into national road authority decision-making processes. Similarly, Mugisha and Oluka (2021) reveal that weak institutional capacity in Uganda hampers stakeholder input but fail to investigate how institutional strengthening could improve outcomes. These gaps reveal a need for studies that quantify and model the feedback-institutional performance relationship. This study contributes by examining the institutional enablers and inhibitors of feedback integration, particularly the role of county governance structures and the KeRRA Machakos office in translating feedback into corrective action.
In Kenya, Mutiso and Mwangi (2020) observed that stakeholder engagement varies across counties, with Machakos lagging due to inadequate communication systems. Their findings, however, do not include an in-depth analysis of feedback channels nor propose a scalable model for stakeholder involvement. Njiru (2022) recommends adopting digital platforms based on successes in South Africa (Mthembu, 2022), but comparative studies between these platforms and current KeRRA tools remain limited. This study bridges that gap by evaluating the feasibility and impact of digital feedback mechanisms in Machakos using a structured set of indicators such as user accessibility, frequency of use, and responsiveness rates.
Timeliness in addressing stakeholder concerns is another crucial factor. Kamau (2023) links delayed response to increased costs and inefficiencies in Kenya’s road sector but does not provide a framework for assessing or improving response timelines. Mulwa (2022) demonstrates that structured grievance redress mechanisms build public trust but does not investigate their implementation challenges. This study responds to these gaps by analyzing the timeliness and effectiveness of grievance redress systems in Machakos KeRRA projects, identifying bottlenecks, and proposing policy solutions.
The level of stakeholder satisfaction is a crucial metric for project success. Muriithi and Karanja (2021) found that satisfaction is influenced by engagement quality, but the study lacked longitudinal data to assess satisfaction over time. Otieno (2023) noted dissatisfaction due to delayed consultation but did not offer strategic recommendations for improvement. This study fills this empirical gap by developing and testing a stakeholder satisfaction index specifically for KeRRA projects, incorporating metrics such as perceived transparency, frequency of updates, and inclusivity in decision-making processes.
[bookmark: _Toc199662222]2.3.2. Site inspections and implementation of KERRA roads
Site inspections in infrastructure projects underscore the importance of physical monitoring in ensuring adherence to quality standards, budgetary allocations, and project timelines. Olukayode and Afolabi (2018) argue that site inspections significantly enhance project performance by identifying early deviations, thus facilitating timely corrective measures. While this study effectively demonstrates the theoretical importance of inspections, it lacks empirical evidence from African rural contexts such as Machakos County. The current study addresses this gap by quantifying the frequency and impact of site inspections in KeRRA projects, measuring their influence on contractor compliance, budget control, and schedule adherence using project-level data.
Although Nguyen et al. (2020) advocate for periodic inspections as tools for accountability, they also call for integration with digital monitoring systems. However, these studies provide limited evidence on how such integration could be institutionalized within existing inspection regimes. Conversely, Mwangi and Wanjohi (2019) found that corruption and weak enforcement undermine the effectiveness of inspections but do not provide data-driven solutions. The current study contributes to this debate by examining both the frequency and institutional independence of site inspections and evaluating the role of digital tools in enhancing transparency in Machakos KeRRA road projects.
Globally, Williams and Dobson (2021) in the UK found that consistent site monitoring reduced delays by 30%, while Kulecho and Omondi (2017) in Sub-Saharan Africa observed that inadequate inspections led to substandard roadworks. These studies present compelling outcomes but fall short of providing localized insights into how site inspections vary across project phases. This study fills that empirical gap by categorizing inspections per phase, planning, execution, and completion, and analyzing their specific effects on project outcomes in the Kenyan context, with a focus on Machakos.
Regionally, studies by Kasaija et al. (2018) in Uganda and Mwakalebela (2020) in Tanzania reinforce the role of independent inspections in improving project integrity and safety compliance. However, these studies are predominantly qualitative and do not examine the correlation between inspection frequency and project success rates. This study bridges that methodological gap by using quantitative approaches to evaluate how independent site inspections contribute to outcome variables such as project quality, duration, and cost efficiency in Machakos.
In Kenya, Mutiso (2019) links poor inspection schedules in Kitui to high maintenance costs, and Nyangweso et al. (2022) affirm the effectiveness of frequent inspections in Machakos in enhancing contractor accountability. While these studies provide relevant findings, they do not disaggregate the data by the number of inspections conducted per project phase nor evaluate inspection follow-ups. This study addresses that by measuring both inspection frequency and the responsiveness to inspection reports, identifying thresholds that yield optimal implementation outcomes.
Omwenga and Kibet (2020) report that projects with at least five inspections per phase recorded fewer defects, whereas Kimani and Ochieng (2020) emphasize the risk of irregular inspections leading to missed construction flaws. While insightful, these studies do not explain how inspection scheduling interacts with resource availability and inspector capacity. The current study contributes by assessing the constraints to inspection scheduling and offering policy recommendations on institutional capacity building for consistent inspection routines. Additionally, Muriuki and Wafula (2021) show that frequent non-compliance reports correlate with project delays but lack a framework for tracking issue resolution post-inspection. The current study addresses this by analyzing the effectiveness of feedback loops between inspectors and project managers in Machakos KeRRA projects, measuring issue resolution rates and documenting delays where feedback mechanisms are weak.
Kamau and Githongo (2022), in a systematic review, suggest that combining site visits with contractor evaluations and community feedback enhances project efficiency. However, their study does not establish causal links or explore which of these mechanisms contributes most to project success. The present study fills this empirical void by using regression analysis to quantify the effect of site inspections relative to other M&E activities on road implementation effectiveness. Despite widespread consensus on their benefits, site inspections face implementation challenges. Kimani and Ochieng (2020) cite limited personnel and funding as barriers to effective monitoring, while Oketch and Njuguna (2021) highlight political interference as a source of biased inspection outcomes. These studies, however, do not provide mitigation strategies. The current study investigates how institutional frameworks, budget allocations, and inspector independence affect inspection outcomes and offers recommendations to improve objectivity in reporting.
Lastly, Wainaina and Mutua (2023) propose integrating drone technology and real-time tracking into inspections. While promising, existing literature offers minimal empirical analysis of such tools in rural settings. This study explores the feasibility and impact of such innovations in Machakos by assessing cost, accessibility, and effectiveness in supplementing traditional inspection methods, providing a contextual analysis grounded in local infrastructure realities.
[bookmark: _Toc199662223]2.3.3. Quality management affects and implementation of KERRA roads. 
Quality management is a critical component in road infrastructure development, directly influencing timelines, cost efficiency, and long-term sustainability. Foundational theories by Juran (1988) and Deming (1986) emphasize the need for robust planning, standard compliance, and active stakeholder involvement to uphold quality in construction. However, these theories provide limited empirical insight into rural African contexts. The current study builds on these principles by investigating how quality management is practiced in KeRRA road projects in Machakos County, with emphasis on compliance to standards and institutional enforcement mechanisms.
Global frameworks such as ISO 9001 and FIDIC stress the importance of risk mitigation and performance evaluation in construction (Love et al., 2016), and countries like Germany and China have operationalized these through stringent contractor performance systems (Zhang et al., 2018). However, such international models are rarely contextualized to suit developing countries. Ong’olo (2020) identifies corruption and weak supervision as constraints in Kenya but offers no empirical assessment of their actual impact on road outcomes. The current study fills this gap by statistically analyzing the relationship between contractor supervision, adherence to quality standards, and final project quality outcomes in Machakos.
In Sub-Saharan Africa, Ameyaw et al. (2017) and Mugyenyi & Kasekende (2019) note recurring challenges such as premature road failure due to weak quality enforcement and lack of skilled personnel. These studies, however, do not quantify the extent to which quality lapses affect performance indicators like durability or cost overruns. This study addresses the gap by using data from completed KeRRA projects to establish the frequency and types of quality failures, and their associated costs. At the national level, K’Akumu (2020) highlights procurement inefficiencies and contractor oversight gaps as key obstacles to quality assurance, while Mwangi & Mutiso (2022) criticize lenient enforcement in KeRRA roads in Machakos. These studies are limited by their qualitative nature and lack of structured metrics. This study contributes by using quantitative metrics, such as defect rates, inspection scores, and contractor performance records, to assess the effectiveness of quality management structures.
Otieno et al. (2021) empirically link poor workmanship and material quality to fast road degradation, while Nyaboke & Rop (2020) show that contractor selection significantly affects project success. However, there is limited focus on capacity-building and training as a quality determinant. The current study fills this research void by evaluating whether contractor training programs and qualifications correlate with road quality outcomes in Machakos. Musyoka & Njenga (2021) argue for greater stakeholder engagement, suggesting that community involvement improves accountability. However, the actual influence of public feedback on project adjustments remains underexplored. This study integrates community survey data to examine how citizen feedback mechanisms affect corrective quality interventions during project implementation.
Design adherence is a recurring issue in rural infrastructure. While Deming (1986) emphasizes design compliance as critical for durability, Mutinda & Wambua (2021) show that in Kenya, deviation from approved designs weakens structural integrity. Yet, empirical measurement of design violations is rare. The current study addresses this by analyzing how frequently KeRRA contractors in Machakos deviate from approved designs, the reasons behind such deviations, and their impact on long-term road performance. Love et al. (2016) emphasize that systematic defect identification during construction improves safety and reduces risk, yet Mwangi & Mutiso (2022) show persistent post-completion defects in Machakos, indicating poor implementation of defect tracking. This study introduces a defect audit framework to measure how many defects are identified, rectified, and left unresolved in each project phase, providing a new empirical dimension to quality tracking.
While Rwanda and Botswana have adopted digital defect monitoring tools (Zhang et al., 2018), Kenya lags. Kamau & Wanjohi (2022) attribute this to budget constraints and contractor resistance. The current study tests this assertion by collecting data on technological readiness and contractor willingness to adopt digital quality tools, evaluating feasibility for future integration in KeRRA projects. Muthoka & Kibet (2023) reveal that in Machakos, political pressures often rush project completion, compromising quality inspections. However, the frequency and impact of such pressures are not quantified. This study adds value by examining inspection timelines, identifying deviations caused by political deadlines, and their implications on final project quality.
Ameyaw et al. (2017) emphasizes the importance of material quality, while Otieno et al. (2021) cites the use of low-grade materials in Machakos. Yet, no study has empirically linked specific material types to performance metrics. This research fills the gap by tracking material inputs (e.g., gravel type, cement grade) and correlating them with road lifespan and maintenance frequency using regression analysis. Advanced technology adoption is still minimal in Machakos, despite proven benefits elsewhere (Zawawi et al., 2020). Kamau & Wanjohi (2022) cite resistance but do not explore which technologies could be realistically adopted. This study identifies which digital tools, such as GIS, defect tracking apps, or BIM, are most feasible and acceptable to KeRRA stakeholders in Machakos, offering practical recommendations for future quality monitoring. Mutunga & Chege (2021) document successful quality management in counties like Kiambu and Nyeri due to strict vetting and robust supervision. However, cross-county comparative analysis remains weak. This study draws comparative insights between Machakos and high-performing counties to identify transferable practices that can be adapted for rural road projects.
[bookmark: _Toc199662224]2.3.4. Technology adoption and implementation of KERRA roads. 
Technology adoption significantly impacts the implementation of roads, influencing efficiency, cost management, quality control, and project timelines. Scholars such as Zhang et al. (2018) and Love et al. (2016) assert that integrating advanced construction technologies like Geographic Information Systems (GIS), Building Information Modeling (BIM), and automated quality assessment tools has revolutionized road construction in developed nations by improving planning, monitoring, and maintenance. These studies highlight the success of countries like Germany, China, and the United States in using technology to enhance road durability and minimize operational costs. However, these findings are largely contextualized within developed economies, and the transferability of such models to Sub-Saharan Africa remains underexplored, presenting a knowledge gap that this study aims to address in the context of rural Kenya. In Kenya, especially in regions like Machakos County, studies by Kamau and Wanjohi (2022) and Mutunga and Chege (2021) reveal that technology adoption in KeRRA projects is minimal and inconsistent due to financial constraints, inadequate technical expertise, and contractor resistance. While these studies recognize the challenges, they fall short in empirically examining how these limitations specifically affect quality and cost performance in rural road infrastructure projects, an area the current study investigates by evaluating project outcomes relative to technology usage.
Additionally, studies on the use of GIS and remote sensing in project planning (Ong’olo, 2020; Mutinda & Wambua, 2021) show that while KeRRA has made efforts to integrate geospatial data, application remains sporadic due to limited investment and technical capacity. Compared to South Africa, where GIS optimizes road alignment and environmental impact assessment, Kenya continues to rely on manual methods. However, these studies focus primarily on planning phases without linking GIS usage to implementation quality or sustainability, gaps the current study will address by assessing whether geospatial integration translates into better outcomes in Machakos road projects.
Research by Ameyaw et al. (2017) and Mwangi and Mutiso (2022) points out that in Kenya, construction defects are still identified manually, unlike in developed nations that employ drones and automated assessment tools for early defect detection. While these sources underscore the benefits of such tools, they do not evaluate the effect of their absence on defect rectification timelines, quality assurance, or project sustainability. This empirical gap is crucial, and the present study seeks to quantify the relationship between defect detection methods and defect recurrence in KeRRA projects in Machakos. Similarly, Otieno et al. (2021) note that poor material quality, attributed to weak quality control and use of substandard inputs, is a persistent problem. However, prior studies overlook the potential role of digital material tracking systems in enforcing compliance, an area the current research will explore by examining whether road segments that used digital tracking exhibit superior durability and fewer repairs.
Moreover, project cost management is another under-researched domain. Mugyenyi and Kasekende (2019) highlight that digital budgeting tools like BIM significantly reduce budget overruns in other contexts. In contrast, Kenyan projects still suffer from inaccurate cost estimates and fraudulent invoicing, but empirical data linking BIM or similar tools to financial performance in Kenyan rural road projects is scant. This study addresses that void by comparing project budgets and actual expenditures in KeRRA road works with and without digital cost controls in Machakos. Davis’ (1989) Technology Adoption Model (TAM) explains that perceived usefulness and ease of use drive technology uptake. However, in Machakos, Kamau and Wanjohi (2022) observe resistance due to high initial costs and lack of clear guidelines, yet they do not empirically test TAM constructs in this setting. The current study bridges this gap by applying TAM to evaluate how perceptions among contractors and engineers influence actual adoption.
Research on Project Management Technologies (PMT), such as ERP systems and cloud monitoring, emphasizes their role in streamlining construction processes and improving accountability (Zhang et al., 2018; Love et al., 2016). However, little is known about their adoption and impact in KeRRA-managed projects. The current study fills this empirical gap by analyzing implementation levels of PMT in Machakos and correlating them with project timelines, defect rates, and cost performance. Additionally, Muthoka and Kibet (2023) and Ong’olo (2020) acknowledge that the lack of technical training hinders adoption but fail to evaluate whether training interventions improve implementation outcomes in the field. This study addresses this by surveying training levels and matching them against quality and efficiency indicators in road projects.
Despite some successful case studies from counties like Kiambu and Nyeri, where modern technologies have been embraced (Mutunga & Chege, 2021), comparative studies are missing that assess why such models have not been replicated in regions like Machakos. The current study contributes to this gap by conducting comparative analysis of counties to identify the best transferable practices. Furthermore, while existing literature recognizes the importance of stakeholder engagement (Ong’olo, 2020; Mutunga & Chege, 2021), it does not empirically test whether digital engagement platforms—such as mobile apps for citizen feedback—have been implemented or their impact on accountability in KeRRA projects. This study addresses this gap by investigating how technology-based stakeholder engagement correlates with reduced public complaints and project modifications. Research by Zhang et al. (2018) shows that predictive maintenance through smart road technologies extends road life, yet no empirical data exists on such innovations in Machakos. This study fills that gap by assessing the potential of sensor-based monitoring for post-construction road quality, particularly for KeRRA-maintained roads.
[bookmark: _Toc199662225]2.4. Summary of Review of Literature and Research Gap(s). 
This section summarizes the literature review thematically based on the objectives of the study. 
[bookmark: _Toc192057848][bookmark: _Toc197432145]Table 2.1: Knowledge gaps.
	Variable
	Author(s) (Year)
	Title of the Study
	Findings
	Knowledge Gap

	Financing Constraints
	Mwangi (2019)
	Financing models for rural infrastructure projects
	Public-private partnerships (PPPs) enhance sustainability but face bureaucratic delays.
	Lack of research on how financing constraints affect rural road implementation at county level.

	Community Participation
	Kimani & Wekesa (2020)
	Community involvement in infrastructure development
	Community participation improves accountability and road quality.
	Optimal strategies for enhancing community involvement in KeRRA projects remain unexplored.

	Equitable Distribution
	Mutua (2020)
	Regional disparities in road infrastructure development
	Implementation benefits are not evenly distributed across counties.
	Limited studies on how to ensure equitable road infrastructure distribution within counties.

	Monitoring & Evaluation (M&E)
	Kusek & Rist (2018)
	Effectiveness of M&E frameworks in road projects
	Traditional M&E lacks adaptability to real-time challenges.
	Need for research on how digital tools and data analytics can improve M&E effectiveness.

	Stakeholder Feedback
	Bamberger et al. (2019)
	Stakeholder engagement in road projects
	Real-time digital feedback improves project monitoring and accountability.
	Lack of research on digital platforms for stakeholder engagement in Machakos KeRRA projects.

	Site Inspections
	Williams & Dobson (2021)
	Impact of site inspections on project efficiency
	Frequent inspections reduce construction delays and improve compliance.
	Unclear how site inspection frequency influences KeRRA road project success in Machakos.

	Quality Management
	Mutinda & Wambua (2021)
	Quality control in rural road construction
	Poor contractor selection and weak supervision cause rapid road deterioration.
	Limited studies on independent quality audits and modern construction technologies in Kenya.

	Technology Adoption
	Kamau & Wanjohi (2022)
	Digital innovation in road construction
	Smart technologies improve efficiency, but adoption is low due to financial constraints.
	Need for research on barriers to integrating GIS, remote sensing, and digital monitoring tools.






[bookmark: _Toc199662226]CHAPTER THREE
[bookmark: _Toc199662227]RESEARCH METHODOLOGY
[bookmark: _Toc199662228]3.1. Introduction.
This chapter outlines the research methodology used to examine the effects of monitoring and evaluation (M&E) strategies on the implementation of KeRRA road projects in Machakos County. It presents the research design, study area, target population, sampling procedures, data collection methods, and data analysis techniques. Furthermore, this chapter discusses the legal and ethical considerations governing the research process to ensure compliance with established academic and professional standards.
[bookmark: _Toc199662229]3.2. Research Design
A research design is the overall strategy that outlines how a study is conducted, including the methods used to collect, measure, and analyze data to address the research problem effectively (Kothari, 2014). It serves as a blueprint for the entire research process, ensuring that the evidence obtained enables the researcher to answer the research questions accurately and reliably. This study adopted a descriptive survey research design, which was specifically suited for collecting detailed information on the status of phenomena and for understanding perceptions, practices, and relationships among variables (Creswell & Creswell, 2018). The descriptive survey design was appropriate for this study as it allowed for the systematic collection of both qualitative and quantitative data from a broad population, thereby enabling the researcher to analyze trends, attitudes, and behaviors related to the implementation of KeRRA road projects. This design facilitated the examination of key elements such as monitoring and evaluation (M&E) strategies, stakeholder participation, site inspections, quality management practices, and the extent of technology adoption. By applying this research design, the study aimed to generate empirical evidence that reflected the practical realities of road infrastructure implementation and supported the formulation of data-driven conclusions and policy recommendations.
[bookmark: _Toc199662230]3.3. Research Site
The study was conducted in Machakos County, Kenya, where KeRRA road projects had been implemented. The choice of this site was based on the county’s strategic significance in Kenya’s infrastructure development and the existing challenges in road project execution (KNBS, 2020). Machakos County provided an ideal case study due to its ongoing infrastructure development projects, its diverse geographical features, and its representation of broader national challenges in road construction. Additionally, its proximity to Nairobi, Kenya’s capital, allowed for an examination of how national-level policies and funding mechanisms influenced road project implementation at the county level.
[bookmark: _Toc199662231]3.4. Target Population
The target population included KeRRA officials, contractors, local community leaders, road users, and project inspectors. This selection ensured a comprehensive understanding of the influence of M&E strategies on road project implementation. The inclusion of multiple stakeholder groups allowed the study to capture a broad range of perspectives, thereby enhancing the validity and reliability of the findings. KeRRA officials provided insights into project planning and execution, while contractors contributed expertise on technical and logistical challenges. Community leaders and road users offered firsthand accounts of how road projects impacted daily life, and inspectors provided evaluations of quality and compliance.
[bookmark: _Toc192057849][bookmark: _Toc197432146]Table 3.1: Target population.
	Stakeholder group
	Number of respondents 
	Percentage

	KeRRA Officials
	10
	3.5%

	Contractors
	15
	5.3%

	Local community leaders
	20
	7.0%

	Road users
	230
	80.7%

	Project inspectors
	10
	3.5%

	Total
	285
	100.00%


[bookmark: _Toc199662232]3.5 Sample and Sampling Procedure
Sampling refers to the process of selecting a subset of individuals from a larger population to represent the whole, allowing researchers to draw conclusions about the entire group without surveying every individual (Mugenda & Mugenda, 2003). A stratified random sampling technique was employed to ensure proportional representation across key stakeholder groups involved in the implementation of KeRRA road projects (Krejcie & Morgan, 1970). The target population was divided into distinct strata based on stakeholder categories such as KeRRA officials, contractors, community members, and county government representatives. A random sample was then drawn from each stratum to ensure that all relevant perspectives were included in the analysis. The sample size was determined using Krejcie and Morgan’s sample size determination formula, which provided a statistically valid sample that allowed for generalization to the broader population. This sampling approach enhanced the accuracy and reliability of the findings by minimizing sampling bias and capturing the diversity of stakeholder experiences. It also ensured that the data collected were adequate for robust quantitative analysis, including cross-tabulations, correlation, and regression analysis, thereby contributing to a comprehensive understanding of the effects of M&E strategies on project implementation.

Where:
· S = Required sample size
· X² = Chi-square value for 95% confidence level (typically 3.841)
· N = Population size
· P = Proportion of the population (usually 0.5 for maximum variability)
· d = Margin of error (usually 0.05 or 5%)
Therefore:



[bookmark: _Toc192057850][bookmark: _Toc197432147]Table 3.2: Sample size
	Stakeholder group
	Target population
	Sample size 
	Percentage

	KeRRA officials
	10
	6
	3.5%

	Contractors
	15
	9
	5.3%

	Local community leaders
	20
	11
	7.0%

	Road users
	230
	132
	80.7%

	Project inspectors
	10
	6
	3.5%

	Total
	285
	164
	100.00%


[bookmark: _Toc199662233]3.6 Data Collection
The section highlights the instruments that will be used to collect data, the piloting of these instruments, their reliability and validity and procedures for collection of data.
[bookmark: _Toc199662234]3.6.1 Data collection instruments
The study employed structured questionnaires, semi-structured interviews, and direct observations. Secondary data were obtained from project reports, M&E frameworks, and stakeholder meeting minutes. The use of multiple data collection instruments ensured the triangulation of findings, thereby increasing the reliability and validity of the study. Structured questionnaires allowed for the systematic collection of quantitative data, while semi-structured interviews provided deeper insights into stakeholder perspectives. Observations complemented these methods by offering real-time data on project execution and compliance with M&E standards.
[bookmark: _Toc199662235]3.6.2 Pilot testing of research instruments.
A pilot study was conducted to test the reliability and validity of the research instruments. The pilot sample comprised individuals with similar characteristics to the study population (Matu et al., 2020). Pilot testing helped to identify potential weaknesses in data collection tools and enabled necessary adjustments before full-scale data collection. It also ensured that questions were clear, relevant, and capable of eliciting meaningful responses. The feedback obtained from the pilot study was used to refine the research instruments, thereby enhancing data accuracy and consistency. The pilot study was conducted in Narok County, which also had similar projects under KeRRA. The piloting exercise involved 20 respondents. 
[bookmark: _Toc199662236]3.6.3 Instrument reliability and validity.
Reliability was determined using the test-retest and split-half methods to assess the consistency of the research instruments over time and the internal consistency of the items, respectively (Bryman, 2016). In addition, for items measured using the Likert scale, Cronbach’s alpha coefficient was computed to determine the internal reliability of the constructs, where a coefficient value of 0.7 and above was considered acceptable. Validity was assessed through content validity, which involved expert reviews to ensure that the instrument comprehensively covered all variables relevant to the study, and construct validity, to confirm that the measurement items accurately reflected the theoretical concepts under investigation. For qualitative data, credibility was ensured through triangulation, whereby data collected from interviews, observations, and document analysis were compared and corroborated to reduce bias and enhance the trustworthiness of the findings (Creswell, 2014). These combined methods strengthened the overall reliability and validity of the study, ensuring accurate and reproducible results.
[bookmark: _Toc199662237]3.7. Data collection procedures.
The data collection procedure for this study involved a systematic approach to gather both quantitative and qualitative data. Initially, ethical approval and permission were obtained from relevant authorities, including Africa Nazarene University and the National Commission for Science, Technology, and Innovation (NACOSTI), to ensure compliance with research regulations and guidelines. Following this, the research instruments, including structured questionnaires and semi-structured interview guides, were pilot tested to confirm their clarity and effectiveness. Once finalized, trained research assistants administered the questionnaires to selected participants through face-to-face interviews and online platforms, ensuring that stakeholders were adequately represented. In parallel, semi-structured interviews were conducted with a smaller sample of stakeholders to gather in-depth qualitative insights into their experiences and perspectives regarding procurement challenges and successes. Throughout the data collection process, ethical guidelines, including informed consent and confidentiality, were strictly adhered to, and quality control measures were implemented to ensure the reliability and validity of the data collected.
[bookmark: _Toc199662238]3.8. Data processing and analysis.
Quantitative data were analyzed using both descriptive and inferential statistics, with the aid of SPSS statistical software. Descriptive statistics summarized key metrics, including the percentage of contracts completed, frequency of contract disputes, and supplier performance evaluations. Inferential statistics, such as correlation and multiple regression analysis, were employed to determine the relationships between monitoring and evaluation (M&E) strategies and the implementation of KeRRA road projects. To assess the fitness of the regression model, several diagnostic tests were conducted. The Coefficient of Determination (R²) and Adjusted R² were used to evaluate how well the independent variables explained variations in the dependent variable. The F-test assessed the overall significance of the regression model, while multicollinearity diagnostics, specifically Variance Inflation Factors (VIF) and Tolerance values, were used to identify potential inter-correlations among the independent variables, ensuring the model’s robustness and reliability. The regression equation is represented as:
Y=β0​+β1​X1​+β2​X2​+β3​X3​+β4​X4​+ϵ
where Y represents the implementation of KeRRA roads, X₁ is stakeholder feedback mechanisms, X₂ is site inspections, X₃ is quality management, X₄ is technology adoption, β₀ is the constant term, β₁–β₄ are the regression coefficients, and ϵ is the error term. In addition to regression analysis, cross-tabulation was conducted to explore the relationships between categorical variables such as stakeholder category and perceptions of M&E effectiveness, allowing for a nuanced understanding of differing stakeholder experiences. Qualitative data from semi-structured interviews were analyzed through thematic coding, involving transcription, open and axial coding, and categorization into emergent themes. This process captured rich insights into stakeholder perspectives on procurement challenges, M&E practices, and road project outcomes. To enhance credibility and confirmability, triangulation was employed by integrating findings from quantitative and qualitative data sources, enabling validation of patterns and strengthening the reliability of conclusions. The results were presented using tables, graphs, and narrative summaries to support interpretation and formulate practical, evidence-based recommendations for improving KeRRA road project implementation.
[bookmark: _Toc199662239]3.9. Legal and Ethical Considerations.
The study obtained research permits from relevant authorities, including the National Commission for Science, Technology, and Innovation (NACOSTI). Participants provided informed consent, and confidentiality was maintained throughout the study. Ethical guidelines on data collection and reporting were strictly adhered to, ensuring the integrity of the research (Adam, 2024). Protecting participant confidentiality and ensuring voluntary participation were fundamental ethical principles upheld in the study. The research followed ethical protocols to safeguard the rights and welfare of participants, thereby fostering trust and cooperation among the stakeholders involved.



[bookmark: _Toc199662240]CHAPTER FOUR
[bookmark: _Toc199662241]DATA PRESENTATION, INTERPRETATION AND DISCUSSION
[bookmark: _Toc199662242]4.1. Introduction
This chapter presents the research findings and interpretation of the data results. The descriptive findings and inferential statistics were presented in tables.
[bookmark: _Toc199662243]4.2. Response Rate of Data Collection Instruments
The researcher distributed 164 questionnaires to the participant of the study. From the questionnaires issued, 149 were filled in and returned, this represented a 90.85% response rate as shown in Table 4.1.
	[bookmark: _Toc197432148]Table 4.1: Response rate

	Responses
	Frequency 
	Percentage 

	Returned
	149
	90.85%

	Not returned
	15
	9.15%

	Issued questionnaires
	164
	100.00%


The response rate is a critical indicator of the reliability and validity of survey-based research. In this study, a total of 164 questionnaires were distributed to participants as shown in Table 4.1. Of these, 149 were returned, representing a response rate of 90.85%, while 15 questionnaires were not returned, accounting for 9.15% of the total. A response rate of over 70% is generally considered acceptable in survey research, while rates above 80% are regarded as excellent (Mugenda & Mugenda, 2003). Therefore, the 90.85% response rate in this study suggests a high level of engagement among the targeted respondents, enhancing the credibility and generalizability of the findings. The low non-response rate (9.15%) further minimizes the likelihood of non-response bias, which can compromise the accuracy of the data collected (Dillman, Smyth, & Christian, 2014).
[bookmark: _Toc199662244]4.3. Demographic Characteristics of Respondents
 The section highlights the demographic characteristics of the participants based on the gender, level of education and how long they have been or associated with the KeRRA projects.
[bookmark: _Toc199662245]4.3.1. Participants Gender
The gender of the participants was recorded and the outcome presented in Table 4.2.

	[bookmark: _Toc197432149]Table 4.2: Gender of the participants

	Gender
	N
	%

	Male
	87
	58.4%

	Female
	62
	41.6%

	Total
	149
	100.00%


Source: Author (2025)
The gender distribution of the respondents is presented in Table 4.2. Out of the 149 participants who responded to the survey, 87 (58.4%) were male, while 62 (41.6%) were female. This indicates a higher representation of male participants compared to their female counterparts. This gender imbalance reflected underlying demographic characteristics of the study population or the sector under investigation. This can be exemplified as in many professional and administrative contexts, especially in developing countries, men tend to be overrepresented in formal employment settings, leadership positions, or technical fields (UNESCO, 2019).  Despite the imbalance, the presence of a substantial proportion of female respondents (over 40%) suggests that the study was able to capture diverse gender perspectives. This is important, as gender can influence perceptions, experiences, and access to opportunities, which may have implications for how participants respond to key research variables (Bryman, 2016).
[bookmark: _Toc199662246]4.3.2. Educational Level
The educational level of the participants was recorded and the outcomes presented in Table 4.3.
	[bookmark: _Toc197432150]Table 4.3: Participants educational qualifications

	Education level
	N
	%

	O’Level/KCSE
	19
	12.8%

	Certificate/Diploma
	39
	26.2%

	Graduate
	76
	51.0%

	Post Graduate
	15
	10.0%

	Total
	149
	100.10%


[bookmark: _Hlk196254333]Source: Author (2025)
Table 4.3 shows the distribution of participants according to their highest level of education. Out of the 149 respondents, the majority, 76 (51.0%), held undergraduate degrees. This was followed by 39 participants (26.2%) with certificate or diploma qualifications, 19 participants (12.8%) with O’Level/KCSE qualifications, and 15 participants (10.0%) who had attained postgraduate education. The data suggest that the sample was relatively well-educated, with over 61% (graduate and postgraduate combined) having received university-level education. This high level of academic attainment implies that most respondents were likely to have a good understanding of the survey content and were well-positioned to provide informed responses. A more educated sample can contribute to richer, more reliable data due to enhanced critical thinking and comprehension abilities (Creswell & Creswell, 2018). The presence of participants across all educational levels adds diversity and helps capture a range of perspectives. The inclusion of individuals with O’Level/KCSE and diploma/certificate qualifications ensures that the study does not solely reflect the views of the academically elite, which enhances the inclusiveness of the findings (Mugenda & Mugenda, 2003).
[bookmark: _Toc199662247]4.3.3. Participation in Road Implantation Projects
The participation of the participants in road implantation projects was also recorded and the outcomes presented in Table 4.4.
	[bookmark: _Toc197432151]Table 4.4: Participants experience on road projects

	Experience on road projects
	N
	%

	1 - 3 Years
	86
	57.7%

	3 - 6 Years
	30
	20.1%

	More than 6 Years
	5
	3.4%

	None
	28
	18.8%

	Total
	149
	100.00%


Source: Author (2025)
Table 4.4 presents the participants’ levels of experience in road projects. Out of the 149 respondents, the majority, 86 participants (57.7%), reported having between 1 to 3 years of experience. This was followed by 30 participants (20.1%) with 3 to 6 years of experience, 5 participants (3.4%) with more than 6 years of experience, and 28 participants (18.8%) who indicated they had no experience at all. The data indicates that a significant portion of the participants (81.2%) had at least some level of hands-on experience with road projects, with the largest group having relatively recent involvement (1–3 years). This suggests that the study tapped into a participant pool with current, practical exposure to road infrastructure projects, an important factor for ensuring the relevance and accuracy of the information provided (Patton, 2015). Conversely, the low percentage (3.4%) of highly experienced participants (more than 6 years) may reflect either a younger workforce in the road construction sector or high staff turnover rates, which are common in project-based or contract-driven environments (World Bank, 2017). The presence of 28 participants (18.8%) with no prior experience could be due to the inclusion of administrative, supervisory, or support staff in the sample, roles that may not require direct technical experience in road projects but are still vital to overall project delivery.
[bookmark: _Toc199662248]4.4. Test for Normality
[bookmark: _Hlk195696847]To determine the appropriate statistical tests for data analysis, it is essential to assess the normality of the data. Table 4.5 presents the results of the Kolmogorov-Smirnov and Shapiro-Wilk tests for five key variables: stakeholder feedback mechanism, site inspections, quality management, technology adoption, and implementation of KERRA roads in Machakos County.
	[bookmark: _Toc197432152]Table 4.5: Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	[bookmark: _Hlk195687177]Stakeholder feedback mechanism
	.162
	149
	.112
	.928
	149
	.341

	Site inspections
	.139
	149
	.103
	.952
	149
	.247

	Quality management
	.182
	149
	.115
	.924
	149
	.325

	Technology adoption
	.105
	149
	.122
	.946
	149
	.319

	Implementation of KERRA roads in Machakos County
	.172
	149
	.119
	.926
	149
	.327

	a. Lilliefors Significance Correction


Source: Author (2025)
The results presented in Table 4.5 show the outcomes of the Kolmogorov-Smirnov and Shapiro-Wilk tests of normality for the key variables in the study. For all five variables, stakeholder feedback mechanism, site inspections, quality management, technology adoption, and implementation of KERRA roads in Machakos County, the Shapiro-Wilk significance values exceed the 0.05 threshold, indicating that the data do not significantly deviate from a normal distribution. Although the Kolmogorov-Smirnov test also returned p-values slightly above 0.10, the Shapiro-Wilk test was considered more appropriate for smaller samples (n < 2000), making it a more reliable measure in this case (Razali & Wah, 2011). Therefore, it was concluded that the data for all variables were approximately normally distributed, which validated the use of parametric statistical techniques for further analysis.
[bookmark: _Toc199662249][bookmark: _Hlk195697214]4.5. Multicollinearity Test
Multicollinearity refers to a statistical phenomenon in which two or more independent variables in a multiple regression model are highly correlated, meaning that one can be linearly predicted from the others with a substantial degree of accuracy (Field, 2018). This can lead to unreliable and unstable estimates of regression coefficients, making it difficult to determine the individual effect of each predictor on the dependent variable. In the context of this study, testing for multicollinearity is essential to ensure the validity of the regression model examining the factors influencing the implementation of KERRA roads in Machakos County. To detect multicollinearity, the Variance Inflation Factor (VIF) and Tolerance values were assessed. As shown in the coefficients table, the VIF values for the predictors, stakeholder feedback mechanism (1.992), site inspections (2.382), quality management (1.684), and technology adoption (2.287), are all below the threshold of 5, while the Tolerance values are above 0.1. These results indicate that there is no significant multicollinearity among the independent variables (Hair et al., 2014). Therefore, each variable contributes uniquely to explaining the dependent variable, and the regression coefficients can be interpreted with confidence. This diagnostic confirms that the model is statistically sound and suitable for understanding the impact of these predictors on road project implementation.
	[bookmark: _Toc197432153]Table 4.6: Test for Multicollinearity

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	1
	(Constant)
	1.516
	.060
	
	25.196
	.000
	
	

	
	Stakeholder feedback mechanism
	0.064
	.022
	.344
	2.890
	.004
	.250
	1.992

	
	[bookmark: _Hlk196064246]Site inspections
	0.012
	.025
	.059
	0.471
	.039
	.228
	2.382

	
	Quality management
	1.056
	.026
	.242
	2.113
	.036
	.271
	1.684

	
	[bookmark: _Hlk196131022]Technology adoption
	1.121
	.025
	.596
	4.830
	.000
	.233
	2.287

	[bookmark: _Hlk196251056]a. Dependent Variable: Implementation of KERRA roads in Machakos County


[bookmark: _Hlk196125280]Source: Researcher (2025)
[bookmark: _Toc199662250]4.6. Stakeholder feedback mechanism and implementation of KERRA roads 
The study sort to establish how stakeholder feedback mechanism contributed to the implementation of KERRA roads in Machakos County. 
[bookmark: _Toc199662251]4.6.1. Descriptive Analysis
The analysis examined stakeholder feedback mechanisms across nine items. Table 4.7 presents descriptive statistics related to stakeholder feedback mechanisms in the context of Implementation of KERRA roads in Machakos County. The respondents rated each item on a five-point Likert scale, and the resulting mean scores and standard deviations offer insights into consensus and variability among project stakeholders.



	[bookmark: _Toc197432154]Table 4.7: Stakeholder feedback mechanism and implementation of KERRA roads in Machakos County

	Statements on stakeholder feedback mechanisms
	SD 
F (%)
	D 
F (%)
	N 
F (%)
	A 
F (%)
	SA 
F (%)
	Mean
	Std. Dev

	Our project team frequently holds engagement meetings with stakeholders.
	4 (2.7%)
	-
	24 (16.1%)
	92 (61.7%)
	29 (19.5%)
	3.953
	0.774

	Stakeholder engagement meetings are scheduled and conducted consistently.
	4 (2.7%)
	20 (13.4%)
	44 (29.5%)
	58 (38.9%)
	23 (15.4%)
	3.510
	0.997

	Feedback from stakeholders is addressed in a timely manner.
	5 (3.4%)
	4 (2.7%)
	29 (19.5%)
	82 (55.0%)
	29 (19.5%)
	3.846
	0.883

	Stakeholders feel their concerns are taken seriously by the project team.
	4 (2.7%)
	10 (6.7%)
	29 (19.5%)
	83 (55.7%)
	23 (15.4%)
	3.745
	0.894

	The project has a formal system for collecting stakeholder feedback.
	-
	9 (6.0%)
	39 (26.2%)
	72 (48.3%)
	29 (19.5%)
	3.812
	0.817

	Responses from the project team to stakeholder issues are usually prompt.
	4 (2.7%)
	5 (3.4%)
	14 (9.4%)
	74 (49.7%)
	52 (34.9%)
	4.107
	0.902

	There is a structured process for resolving stakeholder complaints.
	-
	5 (3.4%)
	37 (24.8%)
	78 (52.3%)
	29 (19.5%)
	3.879
	0.753

	Stakeholders are satisfied with how their feedback is incorporated into the project.
	-
	13 (8.7%)
	24 (16.1%)
	64 (43.0%)
	48 (32.2%)
	3.987
	0.915

	There is transparency in how stakeholder concerns are documented and handled.
	-
	9 (6.0%)
	18 (12.1%)
	68 (45.6%)
	54 (36.2%)
	4.121
	0.846

	Composite means and Std. deviation.
	3.885
	0.865


Source: Author (2025)
From Table 4.7, the statement that stakeholder engagement meetings are scheduled and conducted consistently was supported by a majority of 58 respondents (38.9%) who agreed and 23 (15.4%) who strongly agreed. This suggests that 81 (54.3%) respondents acknowledged a level of consistency in meeting schedules. However, a notable proportion, 44 (29.5%) remained neutral, while 20 (13.4%) disagreed and 4 (2.7%) strongly disagreed, highlighting mixed perceptions on this practice. The mean score for this item was 3.510, which is noticeably lower than the composite mean of 3.885, and it had a relatively high standard deviation of 0.997. This points to a significant divergence in views among stakeholders. While just over half perceived consistency in meetings, the lower-than-average mean and high variability imply that scheduling may be irregular or unpredictable in some instances. This inconsistency could stem from logistical challenges, limited stakeholder availability, or inadequate planning by the project team. The findings echo Bourne’s (2015) emphasis that while stakeholder engagement is essential, its effectiveness depends heavily on structured and predictable communication. Therefore, to enhance stakeholder confidence and improve project outcomes, there is a need for project teams to not only hold frequent meetings but also ensure that these engagements are consistently and systematically scheduled.
On statement 3 “Feedback from stakeholders is addressed in a timely manner” A total of 82 respondents (55.0%) agreed with the statement, and 29 (19.5%) strongly agreed, indicating that 111 (74.5%) perceived stakeholder feedback as being handled promptly. Meanwhile, 29 (19.5%) remained neutral, 4 (2.7%) disagreed, and 5 (3.4%) strongly disagreed, revealing a small but notable group with differing views. The mean score for this item was 3.846, slightly below the composite mean of 3.885, with a standard deviation of 0.883. This reflects a generally positive perception, although not as strong or consistent as other indicators. The standard deviation suggests moderate variability in responses, pointing to possible delays or inconsistencies in how feedback is managed. These findings suggest that although timeliness is generally maintained, some stakeholders may experience delays, possibly due to resource limitations or internal coordination lags. This aligns with research indicating that prompt responsiveness strengthens trust and ongoing engagement (Bryson et al., 2013).
On statement 4 “Stakeholders feel their concerns are taken seriously by the project team,” Most respondents, 83 (55.7%) agreed and 23 (15.4%) strongly agreed, indicating that 106 (71.1%) believe their concerns are valued. However, 29 (19.5%) were neutral, while 10 (6.7%) disagreed and 4 (2.7%) strongly disagreed, showing some dissatisfaction. With a mean score of 3.745 and a standard deviation of 0.894, this item scored below the composite mean. The relatively high standard deviation reflects diverse experiences among stakeholders, suggesting inconsistency in how seriously their input is taken across different contexts. These results imply a need for stronger mechanisms to demonstrate that stakeholder concerns are not only heard but acted upon. Such action is critical to building trust and sustaining engagement, as supported by stakeholder theory and participatory project design literature (Freeman, 1984).
The item “The project has a formal system for collecting stakeholder feedback” of the respondents, 72 (48.3%) agreed and 29 (19.5%) strongly agreed, totalling 101 (67.8%) who recognized the existence of a formal feedback system. Meanwhile, 39 (26.2%) were neutral and 9 (6.0%) disagreed. The mean score of 3.812, slightly below the composite mean, with a relatively low standard deviation of 0.817, indicates generally positive but not outstanding perceptions. The neutral responses suggest that while a formal system exists, it may not be effectively communicated or consistently applied. This highlights the importance of not only establishing formal feedback mechanisms but also ensuring they are well-publicized, user-friendly, and trustworthy. This is consistent with findings by Rowe and Frewer (2000), who emphasized that accessibility and clarity of feedback systems are key to successful stakeholder involvement.
On statement 6 “Responses from the project team to stakeholder issues are usually prompt” the item received strong support, with 74 (49.7%) agreeing and 52 (34.9%) strongly agreeing, 126 (84.6%) in total. Only 9 (6.1%) disagreed, and 14 (9.4%) were neutral. The mean score was 4.107, the highest among all items, and notably above the composite mean of 3.885. Despite a standard deviation of 0.902, the strong agreement suggests a positive consensus that prompt responses are a core strength of the stakeholder mechanism. This indicates robust communication and responsiveness practices within the project team, reinforcing findings from literature that link prompt issue resolution to improved stakeholder satisfaction and project outcomes (Yang et al., 2009).
On item 7 “There is a structured process for resolving stakeholder complaints” of the respondents, 78 (52.3%) agreed and 29 (19.5%) strongly agreed, totalling 107 (71.8%). Neutral responses were 37 (24.8%), and 5 (3.4%) disagreed. With a mean of 3.879 and standard deviation of 0.753, just below the composite mean, this result suggests generally favourable perceptions. However, the relatively high neutral response may point to insufficient awareness or inconsistent application of the complaint resolution process. To strengthen trust and performance, the project should ensure that complaint resolution pathways are transparent, efficient, and clearly communicated to all stakeholders. Research has shown that well-managed grievance mechanisms enhance accountability (IFC, 2007).
On statement 8 “Stakeholders are satisfied with how their feedback is incorporated into the project,” A significant number, 64 (43.0%) agreed and 48 (32.2%) strongly agreed, totalling 112 (75.2%). There were 24 (16.1%) neutral and 13 (8.7%) disagreeing. This item had a mean score of 3.987, higher than the composite mean, with a standard deviation of 0.915. These findings suggest strong support, albeit with some variability, for how feedback is integrated. This implies that stakeholders generally see their feedback having a real impact, which is a critical success factor in participatory project management. However, ongoing efforts are needed to improve transparency and traceability of how specific feedback informs decision-making (Reed, 2008).
On statement 9 “There is transparency in how stakeholder concerns are documented and handled,” This item had the highest agreement level: 68 (45.6%) agreed and 54 (36.2%) strongly agreed, 122 (81.9%) overall. Only 9 (6.0%) disagreed and 18 (12.1%) were neutral. With a high mean of 4.121 and a standard deviation of 0.846, this indicates that transparency is a well-established strength in the project’s feedback mechanisms. This perception boosts stakeholder confidence and promotes a sense of accountability. The strong performance on this item aligns with good governance principles and stakeholder theory, both of which emphasize transparency as a key to sustainable project success (Cornwall & Gaventa, 2001).
[bookmark: _Toc199662252]4.6.2. Correlational analysis between stakeholder feedback mechanism and implementation of KERRA road
Table 4.8 presents the correlation coefficients between stakeholder feedback mechanism and implementation of KERRA roads in Machakos County. The analysis aims to determine the strength and direction of the linear relationships between the dependent variable (implementation of KERRA roads) and stakeholder feedback mechanism.
	[bookmark: _Toc197432155]Table 4.8: Correlations between stakeholder feedback mechanism and implementation of KERRA road

	
	Stakeholder feedback mechanism
	Implementation of KERRA roads in Machakos County

	Stakeholder feedback mechanism
	Pearson Correlation
	1
	.625**

	
	Sig. (2-tailed)
	
	.000

	
	N
	149
	149

	Implementation of KERRA roads in Machakos County
	Pearson Correlation
	.625**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	149
	149

	**. Correlation is significant at the 0.01 level (2-tailed).


Source: Author (2025)
The Pearson correlation coefficient between stakeholder feedback mechanisms and the implementation of KeRRA roads in Machakos County is r = 0.625, with a p-value of .000 as shown in Table 4.8. This denotes a moderately strong positive relationship that is statistically significant at the 0.01 level (2-tailed). Practically, this means that improved stakeholder feedback mechanisms are associated with better implementation outcomes for KeRRA roads in the region. This finding supports the argument that inclusive stakeholder communication and participatory feedback loops contribute to effective project execution. Supporting studies affirm this correlation. According to Nyandoro et al. (2021), stakeholder engagement, particularly through structured feedback channels, significantly improves the success rate of public infrastructure projects in Kenya by fostering transparency and local ownership. Similarly, Muriithi and Crawford (2013) argue that projects with continuous feedback integration from stakeholders adapt better to on-ground challenges and demonstrate higher implementation efficiency. Furthermore, World Bank (2020) notes that in road infrastructure projects, mechanisms like community barazas, suggestion boxes, and digital platforms for complaints and feedback substantially enhance project delivery and accountability.
[bookmark: _Toc199662253]4.6.3. Regression analysis between Stakeholder Feedback Mechanism and Implementation of KERRA roads in 
Table 4.9 presents the results of linear regression analysis conducted to examine the influence of stakeholder feedback mechanisms on the implementation of KeRRA roads in Machakos County. The objective of the analysis was to determine whether stakeholder feedback significantly predicts project implementation outcomes. This analysis tested the first hypothesis (H₀₁) which posited that there is no significant relationship between stakeholder feedback mechanisms and the implementation of KeRRA roads. The regression model includes stakeholder feedback as the independent variable and the implementation of KeRRA roads as the dependent variable. Key outputs such as the model summary, ANOVA, and regression coefficients are interpreted to assess the strength, direction, and statistical significance of the relationship.
	[bookmark: _Toc197432156]Table 4.9: Regression analysis between Stakeholder Feedback Mechanism and Implementation of KERRA roads in Machakos County

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Sig. F Change
	Durbin-Watson

	1
	0.625a
	0.390
	0.386
	0.424559
	0.000
	1.496

	a. Predictors: (Constant), Stakeholder feedback mechanism

	b. Dependent Variable: Implementation of KERRA roads in Machakos County

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	16.967
	1
	16.967
	94.128
	0.000b

	
	Residual
	26.497
	147
	0.180
	
	

	
	Total
	43.463
	148
	
	
	

	a. Dependent Variable: Implementation of KERRA roads in Machakos County

	b. Predictors: (Constant), Stakeholder feedback mechanism

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.169
	.188
	
	11.516
	0.000

	
	Stakeholder feedback mechanism
	0.462
	0.048
	0.625
	9.702
	0.000

	a. Dependent Variable: Implementation of KERRA roads in Machakos County


Source: Author (2025)
From Table 4.9, the model summary shows that stakeholder feedback mechanism significantly predicts the implementation of KERRA roads in Machakos County, with an R value of 0.625 indicating a moderate to strong positive relationship. The R Square value of 0.390 means that 39.0% of the variance in project implementation can be explained by stakeholder feedback, while the adjusted R Square of 0.386 confirms the model’s reliability with one predictor. The standard error of 0.424559 suggests a relatively good fit, and the significance of the F-change (p = 0.000) indicates the model is statistically meaningful. Additionally, the Durbin-Watson statistic of 1.496 suggests no major autocorrelation in residuals. The ANOVA results indicate that the regression model predicting the implementation of KERRA roads in Machakos County using the stakeholder feedback mechanism is statistically significant. The F-value of 94.128 with a p-value of 0.000 confirms that the model provides a good fit and that stakeholder feedback contributes significantly to explaining the variance in project implementation. The regression sum of squares (16.967) compared to the residual sum of squares (26.497) shows that a substantial portion of the total variation (43.463) in road project implementation is accounted for by stakeholder feedback.  The coefficients table shows that the stakeholder feedback mechanism is a significant predictor of the implementation of KERRA roads in Machakos County. The unstandardized coefficient (B = 0.462, p < 0.001) indicates that for every one-unit increase in the stakeholder feedback score, the implementation score of KERRA roads is expected to increase by 0.462 units, holding all else constant. The standardized beta coefficient (β = 0.625) further highlights the strength of this relationship in standard deviation units, confirming that stakeholder feedback has a strong positive impact on project implementation. Therefore, the null hypothesis (H01) was rejected and conclude that stakeholder feedback mechanisms have a significant positive influence on the implementation of KeRRA roads in Machakos County. These findings are supported by Osei-Kyei and Chan (2017), who highlight that stakeholder involvement plays a critical role in enhancing the effectiveness and success of infrastructure projects through improved communication, trust, and problem-solving.
[bookmark: _Toc199662254]4.7. Site Inspections and implementation of KERRA roads
The study sort to determine how site inspections contributed to the implementation of KERRA roads in Machakos County.
[bookmark: _Toc199662255]4.7.1. Descriptive analysis between Site Inspections and implementation of KERRA roads
The analysis examined site inspections across nine items. Table 4.10 presents descriptive statistics related to site inspection practices in the context of youth environmental projects. These statements explore the extent to which inspections are implemented, scheduled, communicated, and perceived to influence project performance. The respondents rated each item on a five-point Likert scale, and the resulting mean scores and standard deviations offer insights into consensus and variability among project stakeholders.
	[bookmark: _Toc197432157]Table 4.10: Site inspections and implementation of KERRA roads in Machakos County

	Site inspections statements 
	SD 
F (%)
	D 
F (%)
	N 
F (%)
	A 
F (%)
	SA 
F (%)
	Mean
	Std. Dev

	Site inspections are conducted at each critical phase of the project.
	5 (3.4%)
	10 (6.7%)
	57 (38.3%)
	67 (45.0%)
	10 (6.7%)
	3.450
	0.850

	Inspection schedules are strictly adhered to throughout the project.
	10 (6.7%)
	24 (16.1%)
	58 (38.9%)
	47 (31.5%)
	10 (6.7%)
	3.154
	0.998

	Inspections are carried out by qualified personnel.
	10 (6.7%)
	10 (6.7%)
	48 (32.2%)
	66 (44.3%)
	15 (10.1%)
	3.443
	0.996

	Non-compliance issues are frequently reported during inspections.
	-
	24 (16.1%)
	34 (22.8%)
	62 (41.6%)
	29 (19.5%)
	3.644
	0.973

	Issues identified during inspections are promptly addressed.
	5 (3.4%)
	18 (12.1%)
	54 (36.2%)
	47 (31.5%)
	25 (16.8%)
	3.463
	1.017

	The frequency of site inspections improves project performance.
	-
	4 (2.7%)
	24 (16.1%)
	86 (57.7%)
	35 (23.5%)
	4.020
	0.712

	Inspection results are regularly communicated to relevant stakeholders.
	-
	9 (6.0%)
	44 (29.5%)
	51 (34.2%)
	45 (30.2%)
	3.886
	0.912

	There is consistency in the quality of inspections conducted across project phases.
	-
	9 (6.0%)
	28 (18.8%)
	72 (48.3%)
	40 (26.8%)
	3.960
	0.837

	The inspection process helps reduce the number of construction defects.
	5 (3.4%)
	4 (2.7%)
	24 (16.1%)
	57 (38.3%)
	59 (39.6%)
	4.081
	0.983

	Composite means and Std. deviation.
	3.678
	0.920


Source: Author (2025)
From Table 4.10, the statement that site inspections are conducted at each critical phase of the project received agreement from 67 respondents (45.0%) and strong agreement from 10 (6.7%), while 57 (38.3%) were neutral. A small percentage disagreed, 10 (6.7%) disagreed and 5 (3.4%) strongly disagreed. The mean of 3.450, which is below the composite mean of 3.678, coupled with a standard deviation of 0.850, suggests moderate support but with mixed views. This could be attributed to varying interpretations of “critical phases” or inconsistent adherence to inspection plans across projects. These findings align with quality management principles that emphasize the importance of timely inspections to detect and address problems before they escalate. However, the implication is that there is still room for improvement, particularly in enforcing protocols more rigorously and ensuring inspections are scheduled and executed systematically at all key phases. Literature by Love et al. (2000) highlights how inspection practices, when done methodically, serve as a preventive measure rather than reactive control, reducing the likelihood of cumulative errors.
The statement that inspection schedules are strictly adhered to showed less favorable results, with only 47 (31.5%) agreeing and 10 (6.7%) strongly agreeing. A significant 58 (38.9%) were neutral, while 24 (16.1%) disagreed and 10 (6.7%) strongly disagreed. The mean of 3.154 was the lowest among the statements, with a relatively high standard deviation of 0.998. The associated standard deviation of 0.998, which is higher than the composite standard deviation, suggests greater variability in how respondents experience this aspect across different projects This suggests weak adherence to inspection schedules and substantial variation in stakeholder experiences, highlighting a need for stronger schedule enforcement and monitoring systems. This variability resonates with findings by Toor and Ogunlana (2009), who noted that poor discipline in adhering to project schedules significantly contributes to delays and inefficiencies in public infrastructure development. For KERRA projects, this variability in schedule adherence could lead to uneven quality control, project overruns, and compromised outcomes. Therefore, this metric suggests the urgent need for better planning, accountability, and real-time monitoring tools to enhance schedule reliability.
For inspections being carried out by qualified personnel, 66 respondents (44.3%) agreed and 15 (10.1%) strongly agreed, making a total of 81 (54.4%) in agreement. However, 48 (32.2%) were neutral, and 20 (13.4%) either disagreed or strongly disagreed. The mean was 3.443 and the standard deviation 0.996, indicating generally positive perceptions with some uncertainty, likely due to limited transparency regarding inspector credentials or varying qualifications across different inspection teams. This may be influenced by regional disparities in talent deployment, procurement delays in acquiring expert services, or uneven enforcement of qualification standards. This issue is crucial because as Hughes et al. (2015) emphasize, inspector expertise plays a pivotal role in objectivity, accuracy, and comprehensiveness of assessment outcomes. Therefore, reinforcing minimum qualification standards and consistent training programs could significantly enhance the reliability and perceived legitimacy of inspections in KERRA projects.
When asked whether non-compliance issues are frequently reported during inspections, 62 (41.6%) agreed and 29 (19.5%) strongly agreed. A notable 34 (22.8%) were neutral and 24 (16.1%) disagreed. With a mean of 3.644 and a standard deviation of 0.973, the findings indicate that non-compliance reporting is a fairly regular practice, though not uniformly experienced. This may point to inconsistencies in enforcement or documentation procedures across different project sites. The relatively moderate standard deviation of 0.973 indicate that while there is consistency in the reporting of non-compliance, there are still pockets of variability in how thoroughly or frequently issues are reported. Some teams may be more diligent and methodical in documentation, while others might lack either the incentive or oversight to maintain the same standards. This aligns with quality assurance frameworks, which emphasize the importance of not only detecting non-compliance but also maintaining clear and transparent records for follow-up actions. According to Ling and Liu (2004), such vigilant practices play a central role in fostering accountability and facilitating corrective decision-making. However, the presence of variability implies that uniform enforcement and centralized oversight mechanisms are still needed to strengthen inspection protocols.
Regarding whether issues identified during inspections are promptly addressed, 47 (31.5%) agreed and 25 (16.8%) strongly agreed. Meanwhile, 54 (36.2%) were neutral, and 23 (15.5%) expressed disagreement. This statement had a mean of 3.463 and the highest standard deviation of 1.017, reflecting considerable variation in how timely and consistently issues are resolved. While nearly half of respondents perceive timely resolution, the significant neutrality and disagreement suggest that responsiveness remains an area for improvement. These inconsistencies may stem from bureaucratic delays, lack of immediate resources, or unclear reporting hierarchies that slow down the response process. This variability poses a risk to project outcomes, as delayed resolution of issues can lead to compounded defects or misaligned timelines. Abdul-Rahman et al. (2006) highlight this as a persistent problem in public projects, where institutional inertia often hampers timely corrective actions. This calls for better integration of feedback loops between inspection teams and implementing agencies, possibly through digital platforms or mandatory reporting dashboards to ensure prompt follow-ups.
The frequency of site inspections was widely acknowledged as a performance booster, with 86 (57.7%) agreeing and 35 (23.5%) strongly agreeing, making a total of 121 (81.2%) in agreement. Only 24 (16.1%) were neutral, and 4 (2.7%) disagreed. This statement yielded a high mean of 4.020 and a low standard deviation of 0.712, showing strong consensus and reinforcing the value of regular inspections in enhancing project quality and oversight. Stakeholders appear to be highly confident in the value of regular inspections in improving project efficiency, quality, and timelines. This finding affirms the arguments by Arditi and Gunaydin (1997), who found a strong correlation between frequent inspections and improved construction outcomes such as reduced defects and minimized delays. It also underscores the importance of institutionalizing inspection routines rather than treating them as ad hoc tasks. The consistency of responses further implies that this is a shared experience across most projects, reinforcing the potential of inspections as a cornerstone of effective project management within KERRA.
The statement on the communication of inspection results to stakeholders was supported by 51 (34.2%) who agreed and 45 (30.2%) who strongly agreed. Another 44 (29.5%) were neutral and only 9 (6.0%) disagreed. With a mean of 3.886 and a standard deviation of 0.912, this indicates that communication is generally effective, although improvements could be made to ensure broader clarity and accessibility of findings. This indicates that most stakeholders are kept in the loop regarding inspection outcomes, which enhances transparency, facilitates accountability, and encourages collaborative problem-solving. El-Sayegh (2008) emphasizes the value of robust stakeholder communication in construction management, noting that it helps in aligning expectations and reducing conflicts. However, the slight variation observed suggests there may still be instances where communication gaps exist, perhaps due to hierarchical bottlenecks or informal communication channels. Addressing these gaps through structured reporting systems and stakeholder engagement strategies could further enhance this practice.
When asked about consistency in inspection quality across project phases, 72 (48.3%) agreed and 40 (26.8%) strongly agreed, totaling 112 (75.1%) in agreement. With 28 (18.8%) neutral and only 9 (6.0%) disagreeing, this item had a high mean of 3.960 and a relatively low standard deviation of 0.837. These results suggest that the inspection process maintains a uniform standard, contributing to steady project oversight throughout implementation. Such uniformity is crucial, especially in multi-phase projects where a lapse in quality control during one phase can affect subsequent processes. These findings support Pheng and Chuan’s (2001) assertion that systematic inspection protocols result in predictable and reliable quality outcomes. The low variation reinforces the idea that KERRA’s inspection processes are maturing toward standardized practices, a positive sign for stakeholders seeking dependable infrastructure delivery.
The belief that the inspection process helps reduce construction defects garnered strong support, with 57 (38.3%) agreeing and 59 (39.6%) strongly agreeing. Only 24 (16.1%) were neutral, and just 9 (6.1%) disagreed or strongly disagreed. The mean of 4.081 was the highest among all items, indicating that inspections are widely perceived as an effective tool in preventing quality issues, though the standard deviation of 0.983 suggests some stakeholders may have had inconsistent experiences. This insight validates the importance of preventive oversight mechanisms in infrastructure development. According to Love et al. (2011), strong inspection systems can significantly lower rework rates and overall project costs by catching defects early. For KERRA projects, this finding reinforces the need to strengthen inspection systems further, possibly through the integration of automated tools and real-time monitoring technologies.
[bookmark: _Toc199662256]4.7.2. Correlational analysis between Site Inspections and implementation of KERRA roads
Table 4.11 presents the correlation coefficients between site inspections and implementation of KERRA roads in Machakos County. The analysis aims to determine the strength and direction of the linear relationships between the dependent variable (implementation of KERRA roads) and site inspections.




	[bookmark: _Toc197432158]Table 4.11: Correlations analysis between Site Inspections and implementation of KERRA roads

	
	Site inspections
	Implementation of KERRA roads in Machakos County

	Site inspections
	Pearson Correlation
	1
	.457**

	
	Sig. (2-tailed)
	
	.000

	
	N
	149
	149

	Implementation of KERRA roads in Machakos County
	Pearson Correlation
	.457**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	149
	149

	**. Correlation is significant at the 0.01 level (2-tailed).


Source: Author (2025)
The Pearson correlation coefficient as shown in Table 4.11, between site inspections and the implementation of KeRRA roads in Machakos County is r = 0.457, with a p-value of .000, indicating a moderate positive and statistically significant relationship at the 0.01 level (2-tailed). This suggests that increased frequency and quality of site inspections are associated with better implementation outcomes of KeRRA road projects in the county. While the strength of the relationship is moderate, it remains meaningful and emphasizes the role of physical oversight in project management. These results are consistent with prior research. According to Musa and Ogutu (2020), regular site inspections in public infrastructure projects help detect and correct deviations early, ensuring adherence to timelines and budgets. Golini et al. (2015) also found that frequent project monitoring improves compliance with quality standards and enhances responsiveness to local environmental and logistical constraints. Moreover, Afande (2013) noted that in Kenya, infrastructure projects with scheduled and unscheduled site inspections performed significantly better in terms of implementation success and community satisfaction.
[bookmark: _Toc199662257]4.7.3. Regression analysis between Site inspections and implementation of KERRA roads in Machakos County 
Table 4.12 presents the results of linear regression analysis conducted to examine the influence of site inspections on the implementation of KeRRA roads in Machakos County. The objective of the analysis was to determine whether Site inspections significantly predict project implementation outcomes. This analysis tested the second hypothesis (H02) which posited that there is no significant relationship between site inspections and the implementation of KeRRA roads. The regression model includes site inspections as the independent variable and the implementation of KeRRA roads as the dependent variable. Key outputs such as the model summary, ANOVA, and regression coefficients are interpreted to assess the strength, direction, and statistical significance of the relationship.
	[bookmark: _Toc197432159]Table 4.12: Regression analysis between Site inspections and implementation of KERRA roads in Machakos County per variable after correlation 

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Sig. F Change
	Durbin-Watson

	1
	.457
	.209
	.204
	.483531
	.000
	2.061

	Predictors: (Constant), Site inspections

	Dependent Variable: Implementation of KERRA roads in Machakos County

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	9.094
	1
	9.094
	38.898
	.000

	
	Residual
	34.369
	147
	.234
	
	

	
	Total
	43.463
	148
	
	
	

	a. Dependent Variable: Implementation of KERRA roads in Machakos County

	b. Predictors: (Constant), Site inspections

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.616
	.220
	
	11.906
	.000

	
	Site inspections
	.367
	.059
	.457
	6.237
	.000

	a. Dependent Variable: Implementation of KERRA roads in Machakos County


Source: Author (2025)
The model summary in Table 4.12 reveals that site inspections have a moderate positive relationship with the implementation of KeRRA roads in Machakos County, as indicated by an R value of 0.457. The R Square value of 0.209 suggests that approximately 20.9% of the variation in road project implementation can be explained by site inspections alone. The adjusted R Square of 0.204 confirms the model’s stability and generalizability when accounting for the number of predictors. The standard error of the estimate (0.483531) indicates the average distance between observed values and the regression line, with a relatively low value reflecting a reasonably good model fit. Additionally, the Durbin-Watson statistic of 2.061 suggests that there is no significant autocorrelation in the residuals, indicating that the assumption of independence of errors is satisfied. These results imply that site inspections are an important factor influencing the effectiveness of project implementation under KeRRA. The ANOVA results indicate that the regression model examining the effect of site inspections on the implementation of KeRRA roads in Machakos County is statistically significant. The F-statistic of 38.898 with a p-value of 0.000 confirms that the regression model provides a better fit than a model with no predictors, meaning site inspections significantly contribute to explaining the variance in project implementation. The regression sum of squares (9.094) compared to the residual sum of squares (34.369) shows that a notable proportion of the total variability (43.463) in implementation outcomes is accounted for by site inspections. These findings support the conclusion that site inspections play a meaningful role in influencing the success of infrastructure projects undertaken by KeRRA. The coefficients table in Table 4.12 shows that site inspections have a statistically significant positive effect on the implementation of KeRRA roads in Machakos County. The unstandardized coefficient (B = 0.367) indicates that for every one-unit increase in site inspections, the implementation of KeRRA roads increases by 0.367 units, assuming other variables remain constant. The standardized beta coefficient (β = 0.457) suggests a moderate positive relationship, meaning that site inspections have a moderate impact on the project’s success. The t-value of 6.237 and p-value of 0.000 confirm that the effect of site inspections is highly significant. These findings highlight the importance of regular and effective site inspections in ensuring the successful implementation of infrastructure projects under KeRRA. The analysis reveals a statistically significant relationship between site inspections and project implementation, as indicated by the regression coefficient (B = 0.367, p < 0.001) and the F-statistic (F = 38.898, p = 0.000). The p-value is well below 0.05, indicating that site inspections significantly contribute to explaining the variation in the implementation of KeRRA roads. Therefore, the null hypothesis (H02) was rejected and concluded that there is a significant relationship between site inspections and the implementation of KeRRA roads in Machakos County. This finding underscores the importance of site inspections in ensuring the successful execution of infrastructure projects. The findings support the view of scholars such as Ngacho and Das (2014), who argue that consistent site inspections enhance compliance with project specifications and timelines, contributing to successful infrastructure delivery.
[bookmark: _Toc199662258]4.8. Quality Management and Implementation of KERRA Roads in Machakos County
The study sort to determine how quality management affected the implementation of KERRA roads in Machakos County.
[bookmark: _Toc199662259]4.8.1. Descriptive analysis between Quality Management and implementation of KERRA roads
The analysis examined quality management across nine statements. Table 4.13 presents the descriptive statistics on quality management practices in youth environmental infrastructure projects, specifically road construction. The data reflects how stakeholders perceive the enforcement of quality control, adherence to standards, and responsiveness to defects throughout the project lifecycle. Each item was rated on a five-point Likert scale, with the composite mean and standard deviation serving as benchmarks for evaluating individual responses. 
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	Statements on quality management
	SD
F (%)
	D
F (%)
	N
F (%)
	A
F (%)
	SA
F (%)
	Mean
	Std. Dev

	The project adheres strictly to design specifications.
	5 (3.4%)
	19 (12.8%)
	19 (12.8%)
	81 (54.4%)
	25 (16.8%)
	3.685
	1.007

	Defects identified during construction are corrected promptly.
	5 (3.4%)
	29 (19.5%)
	24 (16.1%)
	71 (47.7%)
	20 (13.4%)
	3.483
	1.057

	The materials used in road construction meet required quality standards.
	-
	9 (6.0%)
	14 (9.4%)
	77 (51.7%)
	49 (32.9%)
	4.114
	0.810

	There is continuous quality monitoring throughout project implementation.
	-
	-
	23 (15.4%)
	71 (47.7%)
	55 (36.9%)
	4.215
	0.693

	The project team emphasizes quality over cost savings.
	-
	-
	23 (15.4%)
	81 (54.4%)
	45 (30.2%)
	4.148
	0.661

	Quality control measures are clearly documented and followed.
	-
	-
	14 (9.4%)
	90 (60.4%)
	45 (30.2%)
	4.208
	0.596

	There are adequate resources allocated for quality management.
	-
	5 (3.4%)
	18 (12.1%)
	91 (61.1%)
	35 (23.5%)
	4.047
	0.701

	The quality of finished roads matches the initial project specifications.
	-
	10 (6.7%)
	19 (12.8%)
	81 (54.4%)
	39 (26.2%)
	4.000
	0.814

	The quality of infrastructure is regularly reviewed and improved.
	-
	5 (3.4%)
	18 (12.1%)
	91 (61.1%)
	35 (23.5%)
	4.047
	0.701

	Composite means and Std. deviation.
	3.994
	0.7820


Source: Author (2025)
From Table 4.13, the statement regarding strict adherence to design specifications was affirmed by 81 respondents (54.4%) who agreed and 25 (16.8%) who strongly agreed. However, 19 (12.8%) remained neutral, and another 24 (16.2%) either disagreed or strongly disagreed. With a mean of 3.685, which is slightly below the composite mean of 3.994, and a relatively high standard deviation of 1.007, the findings indicate general but not unanimous support for adherence to design standards. The variability in responses suggests that while many projects maintain specification fidelity, others may deviate due to budget constraints, technical limitations, or contextual adjustments during implementation. This suggests that adherence to design specifications is not consistently enforced across all KERRA road projects in Machakos County. The relatively high variation implies disparities in implementation, pointing to a potential gap in project oversight. Compared to the composite figures, this reveals a weaker and more uneven performance in ensuring design fidelity, signaling an area for improvement in quality management. This variability may point to inconsistency in supervision or flexibility in modifying original plans during implementation, which could impact project quality and durability.
The statement that defects identified during construction are corrected promptly received support from 71 respondents (47.7%) who agreed and 20 (13.4%) who strongly agreed. However, 24 (16.1%) remained neutral, while a combined 34 respondents (22.9%) disagreed or strongly disagreed. The mean of 3.483 was notably lower than the composite mean, and the standard deviation of 1.057 was among the highest in the set, indicating considerable divergence in experiences. This inconsistency may reflect variations in contractor response times, reporting systems, or the availability of corrective resources. This suggests that while some project sites may act promptly, others face delays due to inefficiencies or bureaucratic hurdles. The high variability in responses implies a need for more structured defect resolution mechanisms and better accountability across project teams.
Regarding the quality of materials used in road construction, 77 respondents (51.7%) agreed and 49 (32.9%) strongly agreed, suggesting that 126 (84.6%) were satisfied with material standards. With only 9 (6.0%) disagreeing and 14 (9.4%) neutral, this statement had a high mean of 4.114 and a relatively low standard deviation of 0.810. This indicates a strong and consistent belief that materials used meet the required quality, contributing significantly to the structural integrity of the roads. The standard deviation of 0.810 is slightly above the composite but still indicates a fair level of consistency indicating relatively consistent perceptions among respondents. In comparison to the composite metrics, this suggests a strong and stable aspect of quality management, likely due to effective procurement and quality verification processes already in place. This suggests that quality control mechanisms in material selection and procurement are robust. Compared to the overall quality management performance, this area stands out positively and reflects reliable enforcement of technical standards.
The statement on continuous quality monitoring throughout project implementation garnered even higher support, with 71 (47.7%) agreeing and 55 (36.9%) strongly agreeing. No respondents disagreed or strongly disagreed, and only 23 (15.4%) were neutral. This resulted in a very high mean of 4.215 and a low standard deviation of 0.693, indicating strong consensus. These findings imply that quality assurance mechanisms are consistently integrated into project execution, which is crucial for maintaining standards over time. Compared to the composite statistics, this is a top-performing area, indicating that regular quality checks are deeply embedded in project workflows. This aligns with the best practices and suggests a commendable strength in KERRA’s quality assurance system. This consistency reinforces confidence in quality assurance systems and suggests this is a well-institutionalized practice within KERRA road projects.
Respondents also showed strong agreement with the idea that the project team emphasizes quality over cost savings, with 81 (54.4%) agreeing and 45 (30.2%) strongly agreeing. The mean score was 4.148, and the standard deviation was the lowest among all items at 0.661, indicating high consensus. This result reflects a deliberate prioritization of long-term durability and stakeholder satisfaction over short-term financial efficiency, aligning with best practices in sustainable infrastructure delivery. The standard deviation of 0.661 is below the composite SD, signifying consistent agreement across the sample. This points to strong and consistent agreement that quality is prioritized even under budgetary constraints. The relatively low variability suggests a shared culture among project teams that values long-term performance. Compared to overall scores, this reflects one of the most positive and stable quality management traits. This finding suggests a professional culture that values long-term results and structural integrity over short-term financial savings, a key principle in sustainable infrastructure management.
The statement that quality control measures are clearly documented and followed had 90 (60.4%) agreeing and 45 (30.2%) strongly agreeing, with only 14 (9.4%) neutral responses. The high mean of 4.208 and the lowest standard deviation in the set (0.596) suggest strong and uniform agreement. This reflects an institutionalized approach to quality assurance, where documented processes help maintain accountability and consistency across projects. the standard deviation of 0.596 is the lowest among all items, much lower than the composite SD, reflecting extremely consistent perceptions. Relative to the composite values, this demonstrates a well-established and reliable documentation framework. It is an area of strength that likely contributes positively to overall project performance and accountability. This is a highly positive finding, suggesting standardized documentation practices are effectively embedded across project teams, enhancing traceability and compliance.
When asked whether adequate resources are allocated for quality management, 91 respondents (61.1%) agreed and 35 (23.5%) strongly agreed, while 18 (12.1%) were neutral and only 5 (3.4%) disagreed. The mean score was 4.047, with a relatively low standard deviation of 0.701, suggesting that most stakeholders believe sufficient budgetary and human resources are dedicated to ensuring quality standards. Compared to the composite values, this reflects a stable and supportive environment for quality-focused activities, though continuous resource reviews are encouraged to maintain this balance. This suggests that in most projects, funding, manpower, and tools required for quality assurance are adequately provided. However, the slight variation may point to isolated resource gaps in certain projects or phases.
The statement on whether the quality of finished roads matches the initial project specifications was supported by 81 (54.4%) who agreed and 39 (26.2%) who strongly agreed. Meanwhile, 19 (12.8%) were neutral and 10 (6.7%) disagreed. The mean of 4.000 and standard deviation of 0.814 indicate strong alignment between planning and execution, with some room for improvement likely due to site-specific challenges or scope modifications. The standard deviation of 0.814, slightly above the composite SD, indicates a bit more variation in responses, suggesting that while many projects meet expectations, some may fall short. Compared to other items, this shows that while there is general satisfaction with final quality outcomes, there is some variation in execution. This suggests the need for improved quality tracking from planning to completion to reduce discrepancies. This variation could stem from implementation challenges or unforeseen site conditions impacting the outcome.
The regular review and improvement of infrastructure quality received support from 91 (61.1%) who agreed and 35 (23.5%) who strongly agreed, matching the responses seen in resource allocation. With a mean of 4.047 and standard deviation of 0.701, this reinforces the perception of proactive efforts to enhance and sustain construction quality. . In comparison to the overall metrics, this reflects a positive and sustainable approach to quality management, with ongoing evaluations that help ensure long-term infrastructure reliability. This reflects a culture of ongoing evaluation and refinement, likely through stakeholder feedback and lessons learned. Compared to the broader quality management landscape, this area is a strength and indicates commitment to adaptive improvement in infrastructure delivery.
[bookmark: _Toc199662260]4.8.2. Correlational analysis between Quality Management and implementation of KERRA roads
Table 4.14 presents the correlation coefficients between quality management and implementation of KERRA roads in Machakos County. The analysis aims to determine the strength and direction of the linear relationships between the dependent variable (implementation of KERRA roads) and quality management.
	[bookmark: _Toc197432161]Table 4.14: Correlations between Quality Management and implementation of KERRA roads

	

	
	Quality management
	Implementation of KERRA roads in Machakos County

	Quality management

	Pearson Correlation
	1
	.321**

	
	Sig. (2-tailed)
	
	.000

	
Implementation of KERRA roads in Machakos County

	N
	149
	149

	
	Pearson Correlation
	.321**
	1

	
	Sig. (2-tailed)
	.000
	

	**. Correlation is significant at the 0.01 level (2-tailed).


Source: Author (2025)
The Pearson correlation coefficient between quality management and the implementation of KeRRA roads in Machakos County was r = 0.321, with a p-value of .000. This indicated a weak to moderate positive and statistically significant relationship at the 0.01 level (2-tailed). This meant that as quality management practices improved, the effectiveness of project implementation also improved, though modestly. These findings aligned with those of Deming (1986), who emphasized that systematic quality improvement led to better outcomes in organizational and project settings. In the Kenyan context, Kinyua and Gakuu (2016) found that road construction projects which applied Total Quality Management (TQM) practices reported higher success rates in terms of cost-efficiency and stakeholder satisfaction. Similarly, Mwangi and Ngugi (2014) concluded that inadequate quality oversight often resulted in project delays, cost overruns, and substandard outputs.
[bookmark: _Toc199662261]4.8.3. Regression analysis between Quality Management and implementation of KERRA roads in Machakos County
Table 4.15 presents the results of linear regression analysis conducted to examine the influence of quality management on the implementation of KeRRA roads in Machakos County. The objective of the analysis was to determine whether Site inspections significantly predict project implementation outcomes. This analysis tested the third hypothesis (H03) which posited that there is no significant relationship between quality management and the implementation of KeRRA roads. The regression model includes quality management as the independent variable and the implementation of KeRRA roads as the dependent variable. Key outputs such as the model summary, ANOVA, and regression coefficients are interpreted to assess the strength, direction, and statistical significance of the relationship.
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	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Sig. F Change
	Durbin-Watson

	1
	.321
	.103
	.097
	.515053
	.000
	2.275

	Predictors: (Constant), Quality management

	Dependent Variable: Implementation of KERRA roads in Machakos County

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1

	Regression
	4.467
	1
	4.467
	16.840
	.000

	
	Residual
	38.996
	147
	.265
	
	

	
	Total
	43.463
	148
	
	
	

	Dependent Variable: Implementation of KERRA roads in Machakos County

	Predictors: (Constant), Quality management

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1

	(Constant)
	2.796
	.288
	
	9.718
	.000

	
	Quality management
	.292
	.071
	.321
	4.104
	.000

	a. Dependent Variable: Implementation of KERRA roads in Machakos County


Source: Author (2025)
The model summary in Table 4.15 shows that quality management has a moderate positive relationship with the implementation of KeRRA roads in Machakos County, as indicated by an R value of 0.321. The R Square value of 0.103 suggests that quality management explains approximately 10.3% of the variance in road project implementation. The adjusted R Square of 0.097 indicates a small, but meaningful, explanatory power when accounting for the number of predictors in the model. The standard error of the estimate (0.515053) reflects the average deviation of the observed values from the predicted values, with a relatively high value indicating some variability in the data. The Durbin-Watson statistic of 2.275 suggests that there is no significant autocorrelation in the residuals, supporting the assumption of independence. These results imply that while quality management has a positive impact on project implementation, other factors may also play a significant role in driving success. The ANOVA results indicate that the regression model examining the effect of quality management on the implementation of KeRRA roads in Machakos County is statistically significant. The F-statistic of 16.840 with a p-value of 0.000 confirms that the regression model provides a better fit than a model with no predictors, meaning that quality management significantly contributes to explaining the variation in project implementation. The regression sum of squares (4.467) compared to the residual sum of squares (38.996) shows that quality management accounts for a meaningful portion of the total variance (43.463) in road project outcomes. These findings suggest that quality management plays an important role in ensuring the successful implementation of KeRRA projects. The coefficients table shows that quality management has a significant positive effect on the implementation of KeRRA roads in Machakos County. The unstandardized coefficient (B = 0.292) indicates that for every one-unit increase in quality management, the implementation score of KeRRA roads increases by 0.292 units, assuming all other factors remain constant. The standardized beta coefficient (β = 0.321) reflects a moderate positive relationship, suggesting that quality management has a moderate impact on the success of road project implementation. The t-value of 4.104 and p-value of 0.000 confirm that the effect of quality management is statistically significant. These results suggest that effective quality management practices are crucial for ensuring the successful implementation of infrastructure projects under KeRRA. The analysis shows a statistically significant relationship between quality management and project implementation, as indicated by the regression coefficient (B = 0.292, p < 0.001) and the F-statistic (F = 16.840, p = 0.000). The p-value is well below 0.05, confirming the statistical significance of the relationship. Therefore, the null hypothesis (H₀₃) was rejected and conclude that there is a significant relationship between quality management and the implementation of KeRRA roads in Machakos County. This supports the importance of quality management practices in ensuring successful infrastructure projects under KeRRA. These results are supported by Karim et al. (2005), who argue that consistent quality management practices enhance project outcomes by minimizing errors, rework, and delays, particularly in infrastructure development. Similarly, Jha and Iyer (2006) emphasize that quality management is a critical success factor in construction projects, influencing timelines, cost efficiency, and overall performance. On the contrary, Love and Li (2000) caution that while quality management systems such as ISO standards are often implemented, their effectiveness may vary based on organizational culture, commitment, and enforcement mechanisms. Despite such reservations, the evidence from this study aligns with a broad consensus that proactive and well-enforced quality management significantly contributes to infrastructure project success.
[bookmark: _Toc199662262]4.9 Technology Adoption and implementation of KERRA roads in Machakos County

[bookmark: _Toc199662263]4.9.1. Descriptive analysis between Technology Adoption and implementation of KERRA roads
The analysis examined technology adoption across nine items.  Table 4.16 outlines stakeholder responses regarding the adoption of technology in the management and implementation of road construction projects under youth environmental initiatives. The statements explore the extent, impact, and perceptions of technological integration, particularly digital tools, e-procurement, GIS, and remote sensing systems. The mean scores and standard deviations offer insights into the overall effectiveness and consistency of technology adoption across project activities. 
Don’t spill  over!1
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	Statements on Technology adoption
	SD 
F (%)
	D 
F (%)
	N 
F (%)
	A 
F (%)
	SA 
F (%)
	Mean
	Std. Dev

	Digital project management systems are used in managing road projects.
	—
	—
	19 (12.8%)
	91 (61.1%)
	39 (26.2%)
	4.134
	0.611

	GIS and remote sensing tools are applied in road planning.
	5 (3.4%)
	10 (6.7%)
	23 (15.4%)
	63 (42.3%)
	48 (32.2%)
	3.933
	1.024

	E-procurement systems are used for acquiring goods and services.
	5 (3.4%)
	20 (13.4%)
	22 (14.8%)
	69 (46.3%)
	33 (22.1%)
	3.705
	1.062

	Technology adoption has improved the timeliness of project delivery.
	—
	5 (3.4%)
	37 (24.8%)
	64 (43.0%)
	43 (28.9%)
	3.973
	0.822

	Technology use has enhanced transparency and accountability in procurement.
	—
	9 (6.0%)
	23 (15.4%)
	74 (49.7%)
	43 (28.9%)
	4.013
	0.830

	The use of digital tools helps in monitoring project progress.
	—
	5 (3.4%)
	18 (12.1%)
	74 (49.7%)
	52 (34.9%)
	4.161
	0.763

	Staff are trained on the use of new project management technologies.
	—
	9 (6.0%)
	14 (9.4%)
	78 (52.3%)
	48 (32.2%)
	4.107
	0.807

	There is a positive attitude toward the use of modern technologies.
	9 (6.0%)
	—
	13 (8.7%)
	74 (49.7%)
	53 (35.6%)
	4.087
	0.993

	Technology adoption has contributed to cost efficiency in implementation.
	—
	9 (6.0%)
	14 (9.4%)
	79 (53.0%)
	47 (31.5%)
	4.101
	0.803

	Composite means and Std. deviation.
	4.024
	0.857


Source: Author (2025)
Findings from Table 4.10 on the use of digital project management systems were strongly supported, with 91 respondents (61.1%) agreeing and 39 (26.2%) strongly agreeing. Only 19 (12.8%) were neutral, and none disagreed. A high mean of 4.134 and low standard deviation of 0.611 indicate consistent and positive experiences with digital systems, confirming that these tools are becoming integral in managing timelines, tasks, and communication flows. The standard deviation of 0.611 is significantly below the composite SD of 0.857, indicating high consistency in responses. This demonstrates that the integration of digital platforms in road project implementation is not only effective but also uniformly accepted across sites. These findings are in line with the work of Mahamid (2016), who emphasized that digital systems enhance planning accuracy, control, and execution of infrastructure projects, leading to improved performance outcomes.
In contrast, the application of GIS and remote sensing in road planning received slightly lower consensus, with a mean of 3.933 and a relatively high standard deviation of 1.024. While 63 respondents (42.3%) agreed and 48 (32.2%) strongly agreed, 15 (10.1%) expressed disagreement, and 23 (15.4%) were neutral. This disparity may reflect uneven access or technical capacity, suggesting that while GIS tools are used, their adoption may not be universal across all regions or project teams. The standard deviation of 1.024 is above the composite SD, signals notable variation in respondent views. This suggests that while GIS and remote sensing are used in some projects, others may lag in adopting these advanced planning tools. The inconsistency may be due to limited technical capacity, access to GIS data, or resource constraints, indicating an area where more uniform implementation is needed. According to Jha and Iyer (2007), GIS and remote sensing play a critical role in infrastructure development by improving decision-making through spatial analysis. The variability in adoption may stem from differences in technical capacity or resource availability across different counties or project teams.
The statement on e-procurement systems had the lowest mean (3.705) and highest standard deviation (1.062), with 25 respondents (16.8%) expressing disagreement. Although 69 (46.3%) agreed and 33 (22.1%) strongly agreed, the substantial number of neutral or disagreeing responses points to limited or inconsistent use of electronic procurement. This may stem from inadequate training, resistance to change, or infrastructural limitations in adopting fully digital systems. The standard deviation of 1.062 was higher than the composite mean, indicating a significant level of inconsistency. These findings suggest that e-procurement is not yet a consistently adopted practice across all KERRA road projects. While digital procurement systems offer transparency and efficiency, their uneven application points to operational gaps or resistance to transitioning from traditional procurement methods. These findings align with Hussein and Shale (2014), who noted that while e-procurement offers potential for enhancing transparency and efficiency, implementation challenges such as inadequate ICT infrastructure and resistance to change can hamper its success, particularly in public sector settings.
Technology adoption was also linked to improved timeliness in project delivery, with a mean of 3.973 and a standard deviation of 0.822. A total of 107 respondents (71.9%) agreed or strongly agreed, indicating that digital tools are generally perceived as enhancing efficiency. However, the 24.8% neutral responses suggest that not all projects experience similar gains, possibly due to differing implementation speeds or tech-readiness levels. The mean of 3.973, which is just below the composite mean, shows general agreement that technology positively impacts project timelines. The standard deviation of 0.822 is below the composite, points to a moderate level of consistency. These values suggest that although the influence of technology on timely delivery is acknowledged, the level of impact may vary across projects. This variability could be tied to how extensively digital scheduling, communication, and progress-tracking tools are used across sites. According to Alzahrani and Emsley (2013), timely project delivery is often enhanced by digital tools that enable real-time progress tracking and automated alerts, although the degree of improvement depends on the depth of integration. These findings suggest that while digital tools are helping expedite processes in many projects, their full potential may not be consistently realized.
Technology’s contribution to procurement transparency was recognized by 117 respondents (78.6%), leading to a mean of 4.013 and standard deviation of 0.830. The mean score of 4.013, almost equal to the composite mean, reflects a broadly positive sentiment toward digital tools in promoting integrity in procurement processes. The standard deviation of 0.830 is slightly below the composite suggesting a moderate consistency. This implies that while many respondents agree that technology enhances accountability, the degree to which this is achieved may differ, depending on the maturity of digital systems and user adherence to protocols. According to Zhou and Wang (2014), digital monitoring tools, such as dashboards and mobile apps, contribute to improved project visibility and better coordination among teams. This finding confirms that digital monitoring tools are perceived as reliable and beneficial in enhancing the oversight of road project implementation in Machakos County.
The use of digital tools for progress monitoring scored particularly high, with a mean of 4.161 and relatively low variability (SD = 0.763). Strong agreement by 52 respondents (34.9%) and agreement by 74 (49.7%) confirm that tools such as real-time dashboards and mobile tracking apps are effectively supporting project oversight. The mean of 4.161, the highest among all items, clearly above the composite mean, signifyed strong agreement on this issue. The standard deviation of 0.763 is below the composite indicating a consistent response pattern. This reflects a strong and uniform belief in the value of digital tools for real-time monitoring. These tools are likely to help project managers and engineers to track tasks, manage delays, and respond proactively to site issues, thus improving overall project efficiency. This finding is consistent with Ofori (2000), who argued that technology implementation is only effective when paired with continuous training and capacity-building programs to ensure users can fully leverage new tools.
Training on new technologies also received favorable ratings, with 126 respondents (84.5%) agreeing or strongly agreeing. The mean score of 4.107 and standard deviation of 0.807 reflect that project teams are receiving technical capacity-building, though the small group of neutral or disagreeing responses suggests that more targeted training may be needed in some areas. The standard deviation of 0.807 is slightly below the composite showing a moderate level of agreement consistency. This indicates that most staff are receiving training on new technologies, though slight variation may reflect differences in access to training sessions, frequency, or content relevance across different project sites. This finding is consistent with Ofori (2000), who argued that technology implementation is only effective when paired with continuous training and capacity-building programs to ensure users can fully leverage new tools.
A positive attitude toward technology was also confirmed by 127 respondents (85.3%), with a mean of 4.087. Interestingly, 6% strongly disagreed, which might reflect generational or cultural resistance, or frustrations from ineffective tools or poor support. The mean of 4.087, which is above the composite mean, highlights a generally favorable perception of technological integration. However, the standard deviation of 0.993 is above the composite, pointing to greater variability in responses. This may indicate that while the majority supports technology use, some respondents may be hesitant due to factors such as unfamiliarity, past implementation challenges, or concerns about technological disruptions. This finding suggests the need for more change management and user engagement initiatives. Literature by Venkatesh et al. (2003) supports this, noting that perceived usefulness, ease of use, and prior experience strongly influence attitudes toward technology adoption.
The belief that technology improves cost efficiency was backed by 126 respondents (84.5%), resulting in a mean of 4.101 and a standard deviation of 0.803. This reinforces the argument that digitization not only improves timeliness and quality but also contributes to prudent financial management. The mean of 4.101, which is above the composite mean, indicates agreement that technology reduces costs. The standard deviation of 0.803 is below the composite, and the CV of 19.6% reflects fair consistency among respondents. This suggests a strong belief that digital tools help streamline operations, reduce manual errors, and improve resource allocation, thereby contributing to financial efficiency in road project implementation. This aligns with findings by Love and Edwards (2004), who observed that digital tools reduce rework, improve procurement efficiency, and minimize wastage, all of which contribute to cost savings. The relatively low variability suggests a shared recognition of the financial benefits associated with technological integration in infrastructure projects.
[bookmark: _Toc199662264]4.9.2. Correlational analysis between Technology Adoption and implementation of KERRA roads
Table 4.17 presents the correlation coefficients between technology adoption and implementation of KERRA roads in Machakos County. The analysis aims to determine the strength and direction of the linear relationships between the dependent variable (implementation of KERRA roads) and technology adoption.
	[bookmark: _Toc197432164]Table 4.17: Correlational analysis between Technology Adoption and implementation of KERRA roads

	
	Technology adoption
	Implementation of KERRA roads in Machakos County

	Technology adoption
	Pearson Correlation
	1
	.621**

	
	Sig. (2-tailed)
	
	.000

	
	N
	149
	149

	Implementation of KERRA roads in Machakos County
	Pearson Correlation
	.621**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	149
	149

	**. Correlation is significant at the 0.01 level (2-tailed).


The Pearson correlation coefficient between technology adoption and the implementation of KeRRA roads in Machakos County as shown in Table 4.17 was r = 0.621, with a p-value of .000. This represented a strong and statistically significant positive relationship at the 0.01 level (2-tailed). This suggested that greater integration of technological tools, such as Geographic Information Systems (GIS), digital procurement platforms, project management software, and automated monitoring systems, was closely associated with improved implementation of road infrastructure projects. This strong correlation highlighted the practical benefits of technology in public project execution. These findings were consistent with the work of Kamau and Mohamed (2015), who found that the use of ICT tools significantly enhanced transparency, speed, and efficiency in Kenyan infrastructure development. Gichoya (2005) also documented how e-governance tools reduced delays and improved accountability in public sector projects. Furthermore, World Bank (2018) emphasized that digital platforms and mobile-based inspection systems led to better quality control and timely reporting in road maintenance and construction in sub-Saharan Africa.
[bookmark: _Toc199662265]4.9.3. Regression analysis between Technology Adoption and implementation of KERRA roads in Machakos County 
Table 4.18 presents the results of linear regression analysis conducted to examine the influence of technology adoption on the implementation of KeRRA roads in Machakos County. The objective of the analysis was to determine whether site inspections significantly predict project implementation outcomes. This analysis tested the fourth hypothesis (H04) which posited that there is no significant relationship between technology adoption and the implementation of KeRRA roads. The regression model includes technology adoption as the independent variable and the implementation of KeRRA roads as the dependent variable. Key outputs such as the model summary, ANOVA, and regression coefficients are interpreted to assess the strength, direction, and statistical significance of the relationship.





	[bookmark: _Toc197432165]Table 4.18: Regression analysis between Technology Adoption and implementation of KERRA roads in Machakos County

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Sig. F Change
	Durbin-Watson

	1
	.621
	.386
	.382
	.426016
	.000
	1.970

	Predictors: (Constant), Technology adoption

	Dependent Variable: Implementation of KERRA roads in Machakos County

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1

	Regression
	16.784
	1
	16.784
	92.481
	.000

	
	Residual
	26.679
	147
	.181
	
	

	
	Total
	43.463
	148
	
	
	

	Dependent Variable: Implementation of KERRA roads in Machakos County

	Predictors: (Constant), Technology adoption

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1

	(Constant)
	1.958
	.212
	
	9.253
	.000

	
	Technology adoption
	.499
	.052
	.621
	9.617
	.000

	a. Dependent Variable: Implementation of KERRA roads in Machakos County


The model summary indicates that technology adoption has a strong positive relationship with the implementation of KeRRA roads in Machakos County, as evidenced by a correlation coefficient (R) of 0.621. The R Square value of 0.386 suggests that 38.6% of the variation in road project implementation is explained by technology adoption alone. The adjusted R Square of 0.382 reinforces the model’s reliability after accounting for the number of predictors. The standard error of the estimate (0.426) reflects a moderate level of prediction accuracy, indicating a reasonably good model fit. Additionally, the Durbin-Watson statistic of 1.970 is close to 2, suggesting that there is no autocorrelation in the residuals. These findings point to technology adoption as a substantial contributor to effective project implementation in KeRRA, likely due to its role in improving planning, monitoring, and execution processes. The ANOVA results indicate that the regression model assessing the effect of technology adoption on the implementation of KeRRA roads in Machakos County is highly significant. The F-statistic of 92.481 and the associated p-value of 0.000 confirm that the model significantly explains the variation in road project implementation outcomes. The regression sum of squares (16.784), which is notably large compared to the residual sum of squares (26.679), suggests that a substantial portion of the total variation (43.463) in project implementation is attributed to technology adoption. This implies that technology plays a critical role in enhancing the effectiveness and efficiency of infrastructure project delivery under KeRRA. The coefficients table reveals that technology adoption has a statistically significant and positive effect on the implementation of KeRRA roads in Machakos County. The unstandardized coefficient (B = 0.499) indicates that for every one-unit increase in technology adoption, the implementation of KeRRA roads improves by 0.499 units, assuming all other factors remain constant. The standardized beta coefficient (β = 0.621) shows a strong positive relationship, suggesting that technology adoption is a major predictor of project success. The t-value of 9.617 and p-value of 0.000 further confirm the statistical significance of this relationship. These findings suggest that embracing modern technologies significantly enhances planning, monitoring, and execution in infrastructure projects, thereby supporting more efficient and successful implementation under KeRRA. Based on the regression analysis results, we evaluate the null hypothesis H₀₄: There is no significant relationship between technology adoption and the implementation of KeRRA roads in Machakos County. The findings demonstrate a strong and statistically significant relationship, as shown by the regression coefficient (B = 0.499, p < 0.001) and the F-statistic (F = 92.481, p = 0.000). With a high standardized beta value (β = 0.621) and an R Square of 0.386, it is evident that technology adoption accounts for a considerable proportion (38.6%) of the variation in project implementation outcomes. Thus, the null hypothesis is rejected, confirming that technology adoption significantly influences the implementation of KeRRA roads in Machakos County. This finding is supported by studies such as Ofori (2006) and Alaloul et al. (2020), who argue that the integration of modern technology in infrastructure projects enhances transparency, speeds up processes, and improves decision-making. For instance, the use of GIS, real-time monitoring systems, and project management software can streamline operations and reduce inefficiencies. However, Harty (2005) cautions that without proper training and organizational readiness, technology implementation may face resistance or underutilization, reducing its potential impact. Despite such concerns, the current study clearly illustrates the positive and transformative role of technology adoption in enhancing the effectiveness of road infrastructure development under KeRRA.



[bookmark: _Toc199662266]4.9. Summary of Regression analysis
	[bookmark: _Toc197432166]Table 4:19: Summary of Results of Tests of Hypotheses

	Objectives
	Hypothesis
	Results
	Remarks on Results

	To determine the influence of stakeholder feedback mechanisms on the implementation of KeRRA roads in Machakos County
	H₀₁: There is no significant relationship between stakeholder feedback mechanisms and the implementation of KeRRA roads
	Rejected – Significant positive relationship (R = 0.625, p < 0.001)
	Stakeholder feedback mechanisms have a strong and statistically significant impact on road project implementation. (R² = 0.390)

	To determine the influence of site inspections on the implementation of KeRRA roads in Machakos County
	H₀₂: There is no significant relationship between site inspections and the implementation of KeRRA roads
	Rejected – Significant positive relationship (R = 0.457, p < 0.001)
	Site inspections have a moderate and statistically significant effect on implementation. (R² = 0.209)

	To evaluate the influence of quality management on the implementation of KeRRA roads in Machakos County
	H₀₃: There is no significant relationship between quality management and the implementation of KeRRA roads
	Rejected – Significant positive relationship (R = 0.321, p < 0.001)
	Quality management has a weaker but statistically significant influence on project implementation. (R² = 0.103)

	To assess the influence of technology adoption on the implementation of KeRRA roads in Machakos County
	H₀₄: There is no significant relationship between technology adoption and the implementation of KeRRA roads
	Rejected – Significant positive relationship (R = 0.621, p < 0.001)
	Technology adoption shows a strong and statistically significant impact, second only to stakeholder feedback. (R² = 0.386)
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[bookmark: _Toc199662268]DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS
[bookmark: _Toc199662269]5.1. Introduction
This chapter presents a synthesis of the research findings, drawing meaningful interpretations considering the study objectives and the literature reviewed. The chapter is structured into three main sections: discussion of findings, conclusions, and recommendations. The discussion section interprets the results in the context of the existing body of knowledge and theoretical framework. The conclusions highlight the key insights derived from the study, while the recommendations propose actionable strategies for policy, practice, and further research. This chapter thus serves as the culmination of the research effort, offering a reflective and evaluative perspective on the study’s outcomes.
[bookmark: _Toc199662270]5.2. Discussions 
The discussions in this section are derived from the analysis of data in chapter which are presented in a thematic view.
[bookmark: _Toc199662271]5.2.1. Stakeholder Feedback Mechanisms and the Implementation of KeRRA Roads in Machakos County
The performance of tree nursery projects in the mountain region is mirrored in infrastructure initiatives like KeRRA road projects in Machakos County, where stakeholder feedback mechanisms emerge as a critical driver of project success. The findings indicated a significant positive relationship between stakeholder feedback mechanisms and project implementation, affirming that when community voices are heard and responded to, execution becomes more efficient and accountable. This aligns with Freeman’s (1984) Stakeholder Theory, which posits that long-term project success is achieved when all parties affected by the project are actively engaged and their concerns considered. Evidence from the field suggests that project teams within KeRRA have institutionalized feedback systems that are generally transparent and responsive. Respondents acknowledged that stakeholder concerns were documented and typically acted upon in a timely manner. This confirms Rowe and Frewer’s (2000) assertion that the credibility and transparency of feedback processes directly affect the trust and cooperation between project implementers and the community. Moreover, the results support the findings of Osei-Kyei and Chan (2017), who emphasized that two-way communication strengthens stakeholder ownership and builds consensus around project goals. Despite these positive trends, the study also revealed gaps in consistency and depth of engagement. In particular, the frequency and scheduling of stakeholder forums were reported to vary between projects, suggesting the absence of a standardized engagement protocol. This reflects Bourne’s (2015) warning that engagement efforts can become tokenistic when not systematically structured. While KeRRA road projects appear to promote procedural inclusion, documenting and addressing grievances, the study raises questions about the extent to which stakeholders influence core project decisions. Cornwall and Gaventa (2001) argue that meaningful participation transcends information sharing; it must involve co-decision-making and influence over project design and implementation. These insights highlight a critical gap: although mechanisms exist to capture stakeholder views, their integration into high-level decision-making remains limited. This gap in participatory planning was also highlighted in the literature review, which identified the disconnect between feedback collection and actual power-sharing in public infrastructure projects. Hence, while current feedback mechanisms contribute significantly to project implementation success, there remains a need to deepen engagement processes.
[bookmark: _Toc199662272]5.2.2. Site Inspections and the Implementation of KeRRA Roads in Machakos County
The study established that site inspections play a crucial role in enhancing implementation outcomes. The findings confirmed a statistically significant and moderately strong relationship between site inspections and project performance, indicating that inspection processes contribute meaningfully to the quality and timeliness of construction. These findings support the hypothesis that consistent and well-executed oversight is essential to infrastructure success. Insights from respondents showed that site inspections were generally perceived as effective in reducing construction defects, improving project quality, and enhancing accountability. Statements such as “The inspection process helps reduce the number of construction defects” and “The frequency of site inspections improves project performance” received high agreement, reflecting the view that inspections are an integral component of project governance. This affirms previous research by Ngacho and Das (2014), who noted that inspections directly support cost control, quality assurance, and timely completion in public projects. Love et al. (2000) similarly observed that inspections help prevent costly rework by identifying defects early, emphasizing the preventative value of proactive oversight. However, while the inspection framework appears generally robust, the study revealed inconsistencies that may undermine its effectiveness. Respondents indicated that inspection schedules are not strictly followed throughout project cycles, and there is variability in how quickly identified issues are resolved. These observations suggest the presence of systemic enforcement gaps, echoing Toor and Ogunlana (2009), who cited weak adherence to inspection timelines and delays in corrective action as common challenges in infrastructure implementation across developing countries. Moreover, the study raised questions about the qualifications and perceived neutrality of inspectors. Although inspections are viewed as necessary and generally well-conducted, nearly a third of respondents expressed neutrality about inspector competence, suggesting limited visibility or confidence in the inspection process. From a theoretical standpoint, these findings align with institutional theory, which emphasizes that formal procedures must be accompanied by capable actors and consistent enforcement to yield meaningful results. Abdul-Rahman et al. (2006) cautioned that inspection loses its impact when follow-up mechanisms are weak or delayed. Similarly, Hughes et al. (2015) emphasized the importance of inspector qualifications, arguing that competent professionals are essential for accurate reporting and effective remediation. It is therefore imperative to note that site inspections are recognized as a vital pillar of implementation success for KeRRA road projects in Machakos County. However, inconsistency in schedule adherence, limited follow-up action, and uncertainty about inspector competence point to areas that require strengthening. Institutionalizing stricter inspection protocols, building inspector capacity, and adopting digital monitoring tools could bridge these gaps and help KeRRA align its practices with international benchmarks in infrastructure oversight.
[bookmark: _Toc199662273]5.2.3. Quality Management and the Implementation of KeRRA Roads in Machakos County
The study found that quality management practices have a statistically significant, though relatively modest, effect on the implementation of KeRRA road projects. While quality management accounts for a smaller proportion of the variation in project outcomes compared to stakeholder feedback or technological adoption, its role remains essential. Respondents overwhelmingly agreed that quality monitoring is continuous and that control measures are well documented and followed, pointing to the existence of formalized procedures across KeRRA projects. These practices reflect the foundation of effective quality assurance, as emphasized by Pheng and Chuan (2001), who argue that sustained monitoring and standardized documentation are indispensable for infrastructure performance. The prioritization of quality over cost-saving also emerged as a notable strength, indicating a project culture that favours long-term structural integrity over short-term budget efficiency. This observation supports the position of Jha and Iyer (2006), who argued that quality-centered project teams reduce rework and increase user satisfaction. However, while the policy framework appears sound, implementation inconsistencies persist. For instance, the timely correction of construction defects and adherence to original design specifications were identified as weaker areas. Variability in these responses suggests execution gaps at the operational level, possibly due to field-level discretion, shifting scopes, or bureaucratic inertia. These findings resonate with Flyvbjerg (2009), who cautioned that public infrastructure projects often suffer from deviations prompted by political or logistical pressures. Similarly, Love and Li (2000) noted that while many public projects have formal quality assurance systems on paper, their impact is often undermined by weak enforcement and limited accountability. In this study, these dynamics appear to manifest through delayed defect rectification and occasional design deviations—issues that could compromise durability and safety over time. The scholarly discourse further highlights that quality management is most effective when it is embedded in an organizational culture that not only documents best practices but consistently enforces them. Karim et al. (2005) emphasize that quality assurance must be institutionalized through training, supervision, and continuous performance evaluations. This study supports that argument, revealing that while KeRRA has laid a strong foundation in terms of process and intent, field-level application remains uneven. Quality management is an important driver of KeRRA road project success in Machakos County. Its contribution is evident in the structured monitoring and commitment to high standards. However, lapses in design adherence and delayed defect correction highlight operational weaknesses. To fully realize the potential of quality management, KeRRA must invest in strict enforcement mechanisms, routine staff training, and enhanced supervisory oversight that bridges the gap between policy and practice.
[bookmark: _Toc199662274]5.2.4. Technology Adoption and the Implementation of KeRRA Roads in Machakos County
This study found that technology adoption significantly influences the successful implementation of KeRRA road projects in Machakos County. With an R value of 0.621 and R² of 0.386, technology accounts for approximately 39% of the variance in project implementation outcomes, a substantial effect size that positions it as one of the strongest determinants alongside stakeholder feedback. The standardized beta coefficient (β = 0.621) reinforces the critical role of digital systems, suggesting that their integration into project processes substantially improves delivery efficiency. Descriptive statistics confirm this influence. Respondents strongly agreed that digital tools facilitate project monitoring and that project management systems are widely used, indicating institutional uptake and operational familiarity. These systems likely contribute to improved coordination, time management, and communication. This aligns with Mahamid (2016), who found that technology improves project accuracy and resource allocation, while also enhancing transparency and accountability. Similarly, positive perceptions of digital procurement and cost-efficiency highlight the value of technology in financial oversight and ethical compliance—an observation supported by Zhou and Wang (2014), who argue that digital platforms reduce corruption and streamline processes in public procurement. Despite these strengths, the study identified inconsistencies in the use of specific technologies. GIS and remote sensing tools received relatively lower and more variable scores, revealing a gap in spatial planning capacity across projects. This is concerning given the role of GIS in route optimization, environmental management, and project planning. Jha and Iyer (2007) suggest that inconsistent GIS use often stems from technical skill disparities or uneven investment, a pattern likely mirrored in the KeRRA context. Likewise, the adoption of e-procurement systems showed the lowest mean and highest variability, indicating hesitance or lack of access among certain stakeholders. This mirrors findings by Hussein and Shale (2014), who attributed low uptake of e-procurement in developing countries to poor ICT infrastructure, limited training, and organizational resistance. While the overall attitude toward technology was positive, the presence of gaps in tool adoption points to the need for targeted capacity building, particularly in technical training and change management. As Love and Edwards (2004) assert, digital transformation improves both operational and ethical performance, but its success depends on contextual alignment, usability, and institutional commitment. The findings of this study affirm that technology adoption substantially enhances the implementation of KeRRA road projects through better monitoring, cost efficiency, and accountability. However, uneven uptake of systems like GIS and e-procurement remains a constraint. Addressing these disparities through infrastructure investment, stakeholder training, and institutional reforms will be key to unlocking the full benefits of digital transformation in public infrastructure.
[bookmark: _Toc199662275]5.3. Summary of Findings
The study set out to examine how monitoring and evaluation strategies influenced the implementation of KeRRA road projects in Machakos County, focusing on four key dimensions: stakeholder feedback mechanisms, site inspections, quality management, and technology adoption. The research employed both descriptive and inferential statistical techniques to assess how each of these factors contributes to effective project delivery.
First, the findings revealed that stakeholder feedback mechanisms significantly influence the implementation of KeRRA roads. Respondents indicated strong confidence in the feedback systems in place, including timely responses and transparency in handling concerns. This suggests that involving stakeholders meaningfully fosters better decision-making and project alignment with community needs.
Second, the study established that site inspections have a positive impact on project implementation. Regular inspections, particularly when conducted by qualified personnel and communicated effectively, were associated with improved project performance. However, inconsistencies in scheduling and responsiveness to inspection outcomes highlighted the need for better standardization of these practices.
Third, quality management was found to moderately influence the success of road projects. While there was evidence of continuous monitoring and clear documentation of quality control procedures, some gaps were noted in adherence to design specifications and the prompt correction of defects. This points to a need for more consistent enforcement of quality assurance measures across all phases of project implementation.
Fourthly, the adoption of technology emerged as a critical driver of project success. The integration of digital tools in project planning, monitoring, procurement, and training was strongly linked to improvements in efficiency, accountability, and cost-effectiveness. Nonetheless, the study noted variations in the adoption of certain technologies such as GIS and e-procurement systems, indicating uneven technological integration across projects.
The findings in totality underscored the importance of robust stakeholder engagement, consistent site inspection routines, comprehensive quality management practices, and the strategic use of technology in enhancing the effectiveness of infrastructure development initiatives. Each of these dimensions contributed uniquely to the success of KeRRA road projects in Machakos County, and their combined effect provided a strong foundation for improved road project implementation.
[bookmark: _Toc199662276]5.4 Conclusion
Based on the findings of this study, several important conclusions were drawn regarding the influence of monitoring and evaluation strategies on the implementation of KeRRA road projects in Machakos County. Each conclusion was guided by the study’s objectives and reflected the evidence generated from the research.
Firstly, it was concluded that stakeholder feedback mechanisms significantly and positively influenced the implementation of road projects. The study established that systems for collecting, addressing, and incorporating stakeholder feedback were well-developed in KeRRA projects and contributed meaningfully to project outcomes. Transparent engagement processes, timely responsiveness, and structured complaint management systems enhanced stakeholder satisfaction and facilitated early detection and resolution of project-related issues. This confirmed the value of participatory infrastructure governance in improving project effectiveness.
Secondly, site inspections were found to be a critical operational factor affecting project implementation. The study concluded that consistent and well - coordinated inspections carried out by qualified personnel enhanced compliance with design specifications, quality standards, and project timelines. Frequent inspections functioned as a preventive mechanism, reducing the occurrence of construction defects and supporting timely corrective action. However, inconsistencies were observed in the adherence to inspection schedules and the promptness of addressing identified issues, which indicated the need for strengthening operational discipline and improving inspection follow-up systems.
Thirdly, the study concluded that quality management practices moderately influenced the success of road project implementation. While continuous quality monitoring, adherence to documented procedures, and prioritization of quality over cost were generally evident, weaknesses existed in the areas of prompt defect correction and strict compliance with design specifications. These variations suggested that although quality management frameworks were in place, their application and enforcement varied across different projects and phases. Consequently, the study emphasized the importance of reinforcing a strong culture of quality and improving oversight mechanisms within KeRRA road projects.
Lastly, technology adoption was identified as a significant factor that enhanced the implementation of KeRRA road projects. The study concluded that the integration of digital project management systems, progress monitoring tools, and e-procurement platforms improved project efficiency, accountability, and cost-effectiveness. Nonetheless, the adoption of certain technologies, particularly GIS and e-procurement systems, varied across projects, highlighting operational disparities that required attention. These findings affirmed that the effective use of technology was essential for enhancing infrastructure project delivery and should be prioritized by project implementers and policy authorities.
The study therefore concluded that the successful implementation of KeRRA road projects in Machakos County was driven by a combination of inclusive stakeholder management practices, rigorous site inspections, consistent quality management procedures, and the strategic application of technology. Enhancing these factors collectively had the potential to improve public infrastructure delivery within the county and inform future policy and practice.
[bookmark: _Toc199662277]5.5 Recommendations
The study recommended
i. Practice
KeRRA project managers and contractors should enforce standardized inspection and quality control procedures while ensuring timely correction of defects through clear, time-bound action plans. County governments should establish formal community feedback mechanisms and involve local leaders to enhance public participation, project ownership, and sustainability. Educational institutions should revise curricula to include digital project management, GIS, and infrastructure governance, and collaborate with government and contractors for hands-on training workshops.
ii. Policy:
Government ministries should strengthen infrastructure development policy by mandating the use of digital project management systems and institutionalizing regular stakeholder engagement forums to enhance accountability and participatory decision-making in public projects.
[bookmark: _Toc199662278]5.6 Areas of Further Research
Future research could explore how the implementation of KeRRA road projects varies across different counties in Kenya. Such comparative studies could identify regional disparities and best practices that can be scaled up or replicated. Given the variability in e-procurement adoption revealed in the study, future research could investigate the challenges hindering full integration and how they can be mitigated to enhance efficiency and transparency
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Africa Nazarene University,
P. O. Box 53067-00200,
Nairobi.
Date: 
Dear Participants,
RE: INTRODUCTION LETTER FOR RESEARCH STUDY
I hope this letter finds you well. My name is ACHAN AGEI, and I am a student at Africa Nazarene University, currently pursuing a Master of Arts in Monitoring and Evaluation (MME). As part of the requirements for the successful completion of my degree program, I am conducting a research study titled " MONITORING AND EVALUATION STRATEGIES, AND IMPLEMENTATION OF KERRA ROADS IN MACHAKOS COUNTY."
I kindly seek your permission and support to collect data from your organization. The data collection process will involve interviews and questionnaires targeted at key personnel involved in procurement and project management within healthcare-related donor projects. Please rest assured that all information gathered will be treated with the utmost confidentiality and used strictly for academic purposes.
Your cooperation and support will be highly appreciated. If you have any questions or require further clarification regarding this study, please feel free to contact me at 0700888171 or achanagei@gmail.com.

Thank you in advance for your time and consideration.

Yours sincerely,
[image: A blue writing on a black background
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Achan Agei
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Instructions: Tick where appropriate
The purpose of this questionnaire is to gather data on the ‘Monitoring and Evaluation Strategies, and Implementation Of KeRRA Roads in Machakos County.’ Your participation is highly appreciated, and all the information provided will be kept confidential and used solely for academic purposes.
SECTION A: PERSONAL AND ORGANIZATIONAL BACKGROUND
1. Gender: [ ] Male  [ ] Female  
2. Highest Level of Education:
 [ ] Certificate  [ ] Diploma  [ ] Bachelor's Degree [ ] Master's Degree  [ ] PhD  
3. What is your role in the project: ……………………………………………………. 
[ ] 1  [ ] 2-3  [ ] 4-5  [ ] More than 5

SECTION B: Stakeholder feedback mechanism. 
This section evaluates the effectiveness of stakeholder feedback mechanisms in KeRRA road projects in Machakos County. By ticking in the spaces provided, indicate the extent to which you feel the following statements reflect your opinion: Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree (5).

	Statement
	1
	2
	3
	4
	5

	1. Our project team frequently holds engagement meetings with stakeholders.
	
	
	
	
	

	2. Stakeholder engagement meetings are scheduled and conducted consistently.
	
	
	
	
	

	3. Feedback from stakeholders is addressed in a timely manner.
	
	
	
	
	

	4. Stakeholders feel their concerns are taken seriously by the project team.
	
	
	
	
	

	5. The project has a formal system for collecting stakeholder feedback.
	
	
	
	
	

	6. Responses from the project team to stakeholder issues are usually prompt.
	
	
	
	
	

	7. There is a structured process for resolving stakeholder complaints.
	
	
	
	
	

	8. Stakeholders are satisfied with how their feedback is incorporated into the project.
	
	
	
	
	

	9. There is transparency in how stakeholder concerns are documented and handled.
	
	
	
	
	








SECTION C: Site inspections.
[bookmark: _Hlk192166736]This section examines the effectiveness of site inspections on the implementation of KERRA roads in Machakos County. By ticking in the spaces provided, indicate the extent to which you feel the following statements reflect your opinion: Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree (5).
	Statement
	1
	2
	3
	4
	5

	1. Site inspections are conducted at each critical phase of the project.
	
	
	
	
	

	2. Inspection schedules are strictly adhered to throughout the project.
	
	
	
	
	

	3. Inspections are carried out by qualified personnel.
	
	
	
	
	

	4. Non-compliance issues are frequently reported during inspections.
	
	
	
	
	

	5. Issues identified during inspections are promptly addressed.
	
	
	
	
	

	6. The frequency of site inspections improves project performance.
	
	
	
	
	

	7. Inspection results are regularly communicated to relevant stakeholders.
	
	
	
	
	

	8. There is consistency in the quality of inspections conducted across project phases.
	
	
	
	
	

	9. The inspection process helps reduce the number of construction defects.
	
	
	
	
	


				
Section D: Quality management.
[bookmark: _Hlk192167090]This section examines the effects of quality management affecting the implementation of KERRA road projects in Machakos County. By ticking in the spaces provided, indicate the extent to which you feel the following statements reflect your opinion: Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree (5).
	Statement
	1
	2
	3
	4
	5

	1. The project adheres strictly to design specifications.
	
	
	
	
	

	2. Defects identified during construction are corrected promptly.
	
	
	
	
	

	3. The materials used in road construction meet required quality standards.
	
	
	
	
	

	4. There is continuous quality monitoring throughout project implementation.
	
	
	
	
	

	5. The project team emphasizes quality over cost savings.
	
	
	
	
	

	6. Quality control measures are clearly documented and followed.
	
	
	
	
	

	7. There are adequate resources allocated for quality management.
	
	
	
	
	

	8. The quality of finished roads matches the initial project specifications.
	
	
	
	
	

	9. The quality of infrastructure is regularly reviewed and improved.
	
	
	
	
	



SECTION E: Technology adoption.
This section examines the effects of technological adoption on the implementation of KERRA road projects in Machakos County. By ticking in the spaces provided, indicate the extent to which you feel the following statements reflect your opinion: Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree (5).
	Statement
	1
	2
	3
	4
	6

	1. Digital project management systems are used in managing road projects.
	
	
	
	
	

	2. GIS and remote sensing tools are applied in road planning.
	
	
	
	
	

	3. E-procurement systems are used for acquiring goods and services.
	
	
	
	
	

	4. Technology adoption has improved the timeliness of project delivery.
	
	
	
	
	

	5. Technology use has enhanced transparency and accountability in procurement.
	
	
	
	
	

	6. The use of digital tools helps in monitoring project progress.
	
	
	
	
	

	7. Staff are trained on the use of new project management technologies.
	
	
	
	
	

	8. There is a positive attitude toward the use of modern technologies.
	
	
	
	
	

	9. Technology adoption has contributed to cost efficiency in implementation.
	
	
	
	
	


			
SECTION F: Implementation of KeRRA roads.
This section looks at the end results of Implementing KeRRA road projects. By ticking in the spaces provided, indicate the extent to which you feel the following statements reflect your opinion: Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree (5).

	Implementation of KERRA roads.

	Statement
	SD
	D
	N
	A
	SA

	1. The KeRRA road projects are completed within the planned timelines.
	
	
	
	
	

	2. There are minimal delays during the implementation of road projects.
	
	
	
	
	

	3. The overall cost of implementation aligns with the initial budget.
	
	
	
	
	

	4. KeRRA projects are implemented in a cost-effective manner.
	
	
	
	
	

	5. The quality of the completed roads meets the expected standards.
	
	
	
	
	

	6. Stakeholders’ express satisfaction with the final outcomes of the road projects.
	
	
	
	
	

	7. The implementation process is transparent and open to public scrutiny.
	
	
	
	
	

	8. The project team adheres to accountability standards during implementation.
	
	
	
	
	

	9. The implementation of KeRRA projects improves local infrastructure and community access.
	
	
	
	
	





[bookmark: _Toc199662283]Appendix III: Interview Guides.
Interview questions for KeRRA representatives, county officials and contractors.
1. Can you briefly introduce yourself and describe your role in the implementation of KERRA road projects?
2. How frequently are stakeholder engagement meetings held, and how effective are they in addressing project concerns?
3. In your experience, how well are stakeholder concerns addressed in a timely manner?
4. What strategies are used to ensure stakeholder feedback influences project decisions?
5. How frequently are site inspections conducted at different project phases, and who is responsible for them?
6. What challenges, if any, do you face in adhering to inspection schedules?
7. How do site inspections contribute to improving compliance and reducing non-conformance?
8. What measures are in place to ensure that projects strictly adhere to approved design specifications?
9. How are defects identified, reported, and rectified during project implementation?
10. In your opinion, how does material quality affect the overall durability of completed roads?
11. What is the level of adoption of new construction technologies in KERRA road projects?
12. How has the use of Project Management Technology (PMT) impacted project implementation?
13. What are the key factors influencing the completion of KERRA road projects within timelines and budget allocations?
14. In your opinion, what improvements can be made to enhance user satisfaction with completed KERRA roads?
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