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ABSTRACT

This study sought to assess the effect of quality assurance practices on construction efficiency in the case of the Tanzania National Roads Agencyin Kilimanjaro region. Specifically, the study examined the effect of quality planning, quality control and process audit on construction efficiency. The lean construction theory and a post-positivist philosophy were employed in this research study, which adopted a quantitative approach and an explanatory research design. The population of 215 employees was selected using simple random sampling technique, gathering primary data through a self-administered questionnaire and secondary data through a thorough review of relevant documents. Data was analyzed using descriptive and inferential statistics with the help of SPSS version 26. Findings showed that quality planning contributes significantly to timely project completion and optimizes material and resource use while improves stakeholder coordination. Also, the study revealed that quality control contributes significantly to timely project completion, optimizes material and resource utilization hence enhances stakeholder coordination. The study unveiled that process audits identify inefficiencies and areas for improvement, reduce errors and delays hence enhance reliability and consistency in construction. The study concludes that quality planning, quality control, and process audits positively impact construction efficiency and recommends TANROADS enhance quality planning, strengthen quality control with advanced technologies and training, and prioritize regular process audits. Future studies should explore applying quality assurance practices from other industries, like healthcare and manufacturing, to construction.
Keywords: Quality Assurance, Quality Planning and Quality Control
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CHAPTER ONE

INTRODUCTION

1.1 
Chapter Overview

This chapter gives the background information of the problem, statement of the problem, objectives of the research, research questions, significance of the study, scope, and organization of the study.

1.2 
Background to the Study

Globally, the construction industry stands as a pivotal driver of economic growth and societal advancement. Nyakala (2017) underscores the formidable challenge of upholding quality and sustainability in construction endeavors, resonating across continents. In Europe, as exemplified by the stringent standards of Germany and the United Kingdom, robust quality frameworks are firmly established to not only spur economic prosperity but also to guarantee the resilience and safety of critical infrastructure (Jogdand & Deshmukh, 2017). Similarly, across Asia, notably in technologically advanced nations like Japan and Singapore, sophisticated quality control measures leverage innovation to curtail errors and defects, thereby amplifying operational efficiency (Khadim, 2017). Concurrently, in the Americas, nations such as the United States and Canada underscore the paramount importance of quality assurance in fostering sustainable development (Panuwatwanich & Nguyen, 2017), thus aligning with the overarching global mandate for uncompromising standards in construction practices.

In Africa, the construction sector stands at the nexus of fostering economic growth and development. While commendable progress has been made in implementing comprehensive quality management systems in countries like South Africa, and others such as Nigeria and Kenya are increasingly prioritizing quality control to bolster construction efficiency, a pervasive challenge persists (Vermeulen, Pretorius & Munyai, 2017). The variability in quality assurance practices across the continent poses a formidable obstacle to sustained progress in construction endeavors. 
As noted by Obare et al. (2016), despite the widespread acknowledgment of the pivotal role quality assurance plays in ensuring the longevity and sustainability of infrastructure projects, the inconsistency in its application casts doubts on the overall effectiveness of these practices (Zehir et al., 2022). This glaring discrepancy underscores a critical dilemma necessitating urgent attention to a comprehensive and rigorous examination of the tangible impact of quality assurance practices on construction efficiency across diverse African contexts.

In the Tanzanian context, the construction sector is a critical driver of economic development and infrastructure improvement. Amusan, Ayo & Oluwatobi 2017) indicated that with the responsibility of overseeing and managing the vast network of roads in the country, the Tanzania National Roads Agency, commonly known as TANROADS, plays a central role in facilitating transportation and connectivity. As Tanzania continues to experience rapid urbanization and economic growth, the demand for efficient and sustainable infrastructure becomes increasingly paramount (Makoye, Mlinga & Ndanshau, 2023).
However, Rubaratuka (2018) indicated that the construction sector in Tanzania encounters challenges that impede optimal project outcomes. One prominent issue is the occasional compromise in construction efficiency due to lapses in quality assurance practices (World Bank, 2018). For instance, instances of substandard materials, inadequate project planning, and insufficient quality control measures have been observed in various road construction projects (Lufunyo, 2018). The challenge at hand significantly influences the longevity, safety, and overall efficacy of infrastructure. 
Recognizing the pivotal role of quality assurance practices in shaping construction efficiency, this study is framed within the ambit of lean construction theory. Originating from the principles of lean manufacturing, lean construction emphasizes the elimination of waste, continuous improvement, and value maximization throughout the construction process (Makoye, Mlinga & Ndanshau, 2023). Using lean construction theory, this study directs its attention to scrutinizing the impact of quality assurance practices on construction efficiency with a keen emphasis on the operations of the Tanzania National Roads Agency in the Kilimanjaro region.

1.3 
Statement of the Problem

The construction sector in Tanzania, overseen by the TANROADS confronts a critical challenge affecting construction efficiency. Kikwasi & Escalante (2021) asserted that despite the crucial role of infrastructure development in the nation's growth, there is a recurring problem with lapses in quality assurance practices within construction projects. Instances of substandard materials, inadequate planning, and insufficient quality control measures have been observed, leading to compromised construction efficiency (Mkude & Dachi, 2022). This issue not only jeopardizes the durability and safety of road infrastructure but also poses a hindrance to the socio-economic development goals of Tanzania (Mwila et al., 2019).  In particular, the Kilimanjaro region, served by TANROADS, has experienced notable instances where the impact of compromised quality assurance practices on construction efficiency is evident (Kapinga & Lyimo, 2019).  
Despite the commendable contributions from esteemed researchers such as Lawani et al. (2023), Sihombing & Sumurung (2023), Oni et al. (2019), and Harrison-Zotsi (2019), it is evident that a persistent gap remains, encompassing both empirical and contextual dimensions. While these scholars have offered valuable insights, there is the existence of a research gap in terms of a comprehensive understanding of the specific challenges related to quality assurance practices in the construction sector overseen by TANROADS. Thus, the researcher intended to examine the effect of quality assurance practices on construction efficiency, aiming to identify the root causes of these challenges and propose strategic solutions to enhance the overall effectiveness of road construction projects in the Kilimanjaro region.

1.4 
Research Objectives

1.4.1 
General Objective

The general objective of this study was to examine the effect of quality assurance practices on construction efficiency in the case of the Tanzania National Roads Agency – Kilimanjaro region.

1.4.2 
Specific Objectives

The specific objectives of this study were:
(i) To examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region.
(ii) To examine the effect of quality control on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region.
(iii) To examine the effect of process audit on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region.
1.5 
Research Questions

The research questions were:

(i) What is the effect of quality planning on construction efficiency?

(ii) What is the effect of quality control on construction efficiency?

(iii) What is the effect of process audit on construction efficiency?
1.6 
Significance of the Study

The significance of this study lies in its contribution to the academic discourse on construction management. By investigating the relationship between quality assurance practices and construction efficiency, the study enhances existing theoretical frameworks. Researchers and academicians benefit from the enriched literature, gaining deeper insights into the dynamics that influence project outcomes in the construction industry. 
For stakeholders involved in infrastructure development, especially TANROADS, the practical implications of this study are paramount. The findings offer actionable insights that can be applied to improve quality control and planning processes within the construction sector. By addressing key issues identified in the study, practitioners can enhance project outcomes, ensuring the efficient and effective implementation of construction projects. The study serves as a practical guide for decision-makers, facilitating improvements in construction practices. Also, the policy significance of this study extends to the Government of Tanzania, providing invaluable information for shaping evidence-based policies and strategies in sustainable infrastructure development. Policymakers gain a nuanced understanding of the critical interplay between quality assurance practices and construction efficiency. This understanding enables them to formulate targeted measures that align with national development goals, fostering positive change within the construction sector.

1.7 
Scope of the Study

The proposed study aimed to assess the effect of quality assurance practices on construction efficiency. Specifically, the study focused on the Tanzania National Roads Agency – Kilimanjaro region as the agency presents a viable option for data collection and the researcher is already familiar with the industry. The research involved working closely with the staff of the Tanzania National Roads Agency – Kilimanjaro region to gather the data required for the study. The researcher employed a quantitative approach, incorporating a quantitative data collection method, to obtain an understanding of the relationship between quality assurance practices and construction efficiency. 

1.8 
Organization of the Study

This dissertation has five chapters: Chapter one covers the study background, problem description, goals, scope, and significance. Chapter two focuses on the literature review, including an introduction, theoretical and empirical reviews, identification of gaps, and development of a conceptual framework. Chapter three discusses the methodology, encompassing the study field, research paradigms, sample designs, data gathering methods, analysis techniques, validity and reliability tests, and ethical concerns. Chapter four entails the presentation, analysis, and discussion of the findings. Finally, Chapter five provides the summary, conclusions, and recommendations of the study.
CHAPTER TWO

LITERATURE REVIEW

2.1 
Chapter Overview

The literature review section of this study provides an overview of previous research on the effect of quality assurance practices on construction efficiency, as well as relevant theories and models that help to explain the relationship between quality assurance practices and construction efficiency. The section also highlights gaps in the existing literature. 

2.2
Definition of Concepts 

2.2.1 
Quality Assurance 

According to Rubaratuka (2018), quality assurance (QA) is a thorough and methodical strategy used in various processes to ensure that goods, services, or projects meet predefined criteria and standards. It emphasizes a proactive and preventative approach, aiming not only to identify flaws after the fact but also to detect and address problems before they arise. QA involves establishing and implementing protocols, guidelines, and standards that guide a project or product throughout its lifespan (Panuwatwanich & Nguyen, 2017). In this study, quality assurance is adopted as the proactive approach to ensuring project quality and mitigating risks, with the main objectives being to improve overall quality, reduce risks, and consistently deliver results that meet or exceed client expectations.

2.2.2 
Quality Planning 

Before a project is executed, quality planning is an essential stage in the quality management process (Zeng, 2019). It entails creating a detailed plan that specifies the requirements, standards, and procedures for quality that must be adhered to throughout the project. Proactive in nature, quality planning prioritizes fault prevention above later problem detection and correction. 
Establishing methods to reach and maintain the intended level of quality, as well as setting quality targets and metrics, are all part of this step. A project's success is largely dependent on effective quality planning, which guarantees that all parties involved are aware of the standards for quality and how they will be met (Oni et al., 2019). In this study, quality planning is defined as the proactive process of setting quality standards and procedures before project execution, to ensure project success.

2.2.3
Quality Control 

The collection of procedures and actions used during a project's execution phase to ensure that the deliverables fulfill predetermined quality standards is known as quality control (QC) (C Mkude & Dachi, 2022). To find and correct any deviations from the set quality standards, QC uses methodical testing, inspections, and checks. Ensuring that the project outputs meet the established quality criteria is the primary goal of quality control. 
It's a reactive strategy that focuses on finding and fixing flaws to avoid mediocre results. Project managers and teams may evaluate and improve the quality of work being done in real-time through quality control (QC), which will ultimately contribute to the project's overall success (Lufunyo, 2018). This study adopts quality control as the reactive strategy of ensuring adherence to quality standards during project execution.

2.2.4 
Process Audit 

Process auditing is a methodical analysis and assessment of an organization's or project's processes to guarantee adherence to defined guidelines and specifications (Kikwasi & Escalante, 2021). To confirm the efficacy, efficiency, and consistency of processes, a thorough examination of practices, documentation, and procedures is necessary. Process audits are used in quality management to find areas that need to be improved, evaluate how well quality control procedures are being followed, and make sure that processes are in line with set standards of quality. Process audits are crucial for risk mitigation, fostering continuous improvement, and improving overall project or organizational performance (Faller, 2018). In this study, process audits are defined as systematic evaluations of processes to ensure adherence to quality standards and identify areas for improvement.

2.2.5 
Construction Efficiency 

According to Amusan, Ayo & Oluwatobi (2017), construction efficiency is the efficient and cost-effective utilization of resources during the project's design, execution, and completion. To accomplish project goals in a timely and economical manner entails optimizing the allocation of time, labor, resources, and cash. While upholding quality standards, an effective construction process reduces waste, prevents delays, and increases production. 
According to Jogdand and Deshmukh (2017), evaluating variables like project schedules, resource use, cost-effectiveness, and the general efficacy of project management techniques is necessary to determine how efficient construction is. Achieving construction efficiency is essential to fulfilling the expectations of stakeholders engaged in the building process and guaranteeing good project outcomes (Harrison-Zotsi, 2019). In this study, construction efficiency is defined as the optimization of resource utilization and project management techniques to achieve project goals while maintaining quality standards.

2.3 
Review of Theories 

2.3.1 
Lean Construction Theory

The lean construction theory originated from Lean Manufacturing principles and gained prominence in the construction industry through the work of scholars like Lauri Koskela. Koskela, along with Greg Howell, published influential papers in the 1990s that laid the foundation for Lean Construction thinking.

According to Zeng (2019), lean construction is a management style that emphasizes maximizing value and reducing waste in the building process. It takes inspiration from Lean Manufacturing and modifies it to fit the particular difficulties faced by the building sector. The discovery and removal of wasteful, or non-value-adding, operations is one important principle. Lean Construction places a strong emphasis on pull-based manufacturing, where work is only started when there is demand, continuous improvement, and collaboration among project stakeholders. 
According to Oni et al. (2019), the Last Planner System is a crucial element of Lean building that incorporates cooperative planning and control mechanisms. This approach enhances efficiency by reducing unpredictability and improving coordination throughout the building process.

Koskela (2000) states that the goal of lean construction is to increase the value that is supplied to the customer, increase production, and eliminate waste to enhance the overall efficiency of building projects. For example, the Last Planner System uses commitment-based scheduling, ongoing feedback loops, and thorough planning to make sure the project stays on track, which helps to cut down on delays and boost efficiency.

Yee (2018) asserts that the advantages of lean construction include concentrated waste avoidance, which boosts effectiveness and economy. Through the methodical identification and removal of activities that bring no value, resource utilization is optimized, procedures are streamlined, and project costs are decreased. Because Lean concepts are collaborative, they increase communication and collaboration among project stakeholders, sharing ideas and responsibilities and fostering a positive work environment. 
Furthermore, because construction projects are dynamic, Lean Construction's emphasis on continuous improvement enables teams to adapt efficiently to changing conditions and ensures efficiency throughout the project lifespan. According to Lawani et al. (2023), Lean Construction is a beneficial approach that can be used to achieve efficiency, cost-effectiveness, and collaborative success in the construction industry due to its joint strengths.

Opponents like Faller (2018) and Sihombing & Sumurung (2023) point out implementation flaws in Lean Construction and blame opposition on the need for a cultural shift in customary behaviors. Adoption may be hampered by ingrained conventions, which might provoke resistance from stakeholders used to conventional approaches. Complex projects with unknowns may provide difficulties that make total waste removal more difficult. Construction projects are dynamic, which can make careful planning difficult, despite the theory's recommendation. According to Zeng (2019), a successful application necessitates a high degree of cooperation, understanding, and dedication from all parties involved. This can make it difficult to reach the required level of collaboration and may even compromise effectiveness in some project circumstances.

In this study, the lean construction theory was applied to assess how lean principles, such as waste reduction, collaborative planning, and continuous improvement, impact the efficiency of construction projects. The last planner system, in particular, was examined for its effectiveness in coordinating quality planning, control, and process audits to enhance overall construction efficiency.

2.4 
Empirical Review 

2.4.1 
Effect of Quality Planning on Construction Efficiency

Zeng (2019) examines the Ministry of Education's directive for the construction of an internal quality assurance system in higher vocational colleges. The study specifically focuses on the implementation of this system and its impact on comprehensive teaching diagnosis and improvement within higher vocational colleges. The location of the study is China. The population consists of higher vocational colleges affected by the Ministry of Education's directive. Zeng utilizes a descriptive research design to explore the principles, methods, and construction examples of the internal quality assurance system, elucidating ideas and paths for system construction. 
The study employs qualitative data analysis techniques to clarify the effectiveness of the internal quality assurance system. Key findings include quality planning guarantee mechanism by Hunan Modern Logistics College, addressing material and resource usage problems in construction. However, a criticism of the study is that it lacks an assessment of the effect of quality assurance practices on construction efficiency in the specific context of Tanzania. Therefore, it may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency in the Tanzania National Roads Agency – Kilimanjaro region.

Lawani et al. (2023) evaluate the effectiveness of the 'Viewpoint' construction technology package, focusing on 'Field View' and 'Viewpoint For Projects,' for quality assurance. The study utilizes existing projects as case studies and engages seven industry practitioners through semi-structured interviews. The location of the study is not specified. The population comprises industry practitioners involved in construction projects utilizing the Viewpoint technology package. The study employed purposive sampling to select knowledgeable and experienced practitioners for interviews. 
The study utilizes thematic analysis to analyze interview data and identify key themes and insights regarding the benefits of adopting Viewpoint technology. Key findings include improvements in quality management, inspection check sheets, reporting non-conformance, and enhancing Information Management with a common data environment. However, this study fail to assess the effect of quality assurance practices on construction efficiency in the specific context of Tanzania. Consequently, the study may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

Yee (2018) investigates the relationship between Total Quality Management (TQM) and project performance in Malaysian construction organizations. The population comprises employees and managers of construction organizations in Malaysia. Yee employs stratified random sampling to collect data from 161 valid responses using questionnaires. The study utilizes correlational analysis to examine the relationship between TQM practices and project performance. 
Key findings reveal a partial correlation between TQM practices and project performance, emphasizing the dominance of operation focus and workforce focus in quality performance. Though, the findings indicated that stakeholder satisfaction levels were not significantly impacted by quality planning initiatives. A criticism of the study is its failure to directly assess the effect of quality assurance practices on construction efficiency in Tanzania, limiting its applicability to the specific context of the Tanzania National Roads Agency – Kilimanjaro region. Therefore, while providing valuable insights into TQM and project performance, it may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency within the specified region.

2.4.2 
Effect of Quality Control on Construction Efficiency

Faller (2018) analyzed the impact of quality assurance on management practices and staff performance in Oman's Technical Colleges. The study involves faculty, staff, and administrators and utilizes a quantitative research approach. It uncovers satisfactory quality assurance implementation and management practices, with all null hypotheses rejected in favour of significant relationships between quality assurance implementation, staff performance, management practices and material and resource utilization. Implications for management and future research are discussed. However, the study overlooks the assessment of quality assurance practices on construction efficiency in Tanzania. Hence, this study aims to fill this gap by assessing the effect of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

Harrison-Zotsi (2019) investigated quality control practices in Ghana's building construction project management. The study employs a quantitative approach using a questionnaire. Key approaches include implementing quality assurance procedures, emphasizing quality over cost, and evaluating quality-related concerns in management meetings. Challenges include workers' ignorance of management's objectives and difficulties in evaluating quality control effectiveness. Strategies suggested focus on team goals, revising subpar project sections, cooperative efforts, and fair burden division. Despite the successful conclusion of the study in clarifying quality control procedures, it fails to assess the effect of quality assurance practices on construction efficiency in Tanzania. Therefore, this study aims to address this gap by assessing the impact of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

Oni et al. (2019) evaluated factors affecting quality management practices on building construction sites to enhance quality management. Using convenient sampling, the study selects construction sites in the study area and administers 88 questionnaires to professionals in the built environment. Results highlight challenges such as inadequate sanctions by standard assurance organizations and non-implementation lead to construction projects underperformance of the National Building Code. 
Recommendations include imposing adequate sanctions for non-compliance and emphasizing collaboration among stakeholders. However, the study neglects to assess the effect of quality assurance practices on construction efficiency in Tanzania. Thus, this study aims to bridge this gap by evaluating the impact of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

2.4.3 
Effect of Process Audit on Construction Efficiency

Nyakala et al. (2019) investigate factors influencing the success of construction SMEs in South Africa and propose actions for distressed ones. Employing a quantitative approach, the study administers a three-section questionnaire to 160 purposively chosen road-building experts in South African construction SMEs. Reliable quality assurance practices (QAPs) in road-building programs and factors negatively impacting QA processes are identified. Eight QAPs with high internal consistencies are revealed, addressing skill acquisition, project planning, construction design, process audit, financial management, organizational structures, involvement of people, and quality standards. 
The results serve as diagnostic tools or reference benchmarks for strategic interventions in solving construction project-related problems. However, the study lacks an assessment of the effect of quality assurance practices on construction efficiency in Tanzania. Therefore, this study aims to fill this gap by evaluating the effect of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

Sihombing & Sumurung (2023) examine quality assurance factors affecting product quality performance in a Jakarta building construction project. Utilizing a quantitative methodology, the study identifies, validates, and analyzes six quality assurance factors through literature study, expert validation, and a survey using questionnaires. Factors include monitoring processes, documents with quality requirements, process audit, staff training, product improvement recommendations, and criteria for the production process. The study provides insights into quality assurance factors contributing to product quality performance in building construction projects. However, similar to previous studies, it does not assess the effect of quality assurance practices on construction efficiency in Tanzania. Hence, this study aims to address this gap by evaluating the effect of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

Bassey, Owan & Agunwa (2019) assess quality assurance practices and students' performance evaluation in South-South Nigerian universities using an SEM approach. Involving 878 academic staff from 15 universities, the study utilizes the Quality Assurance Practices Students' Performance Evaluation Scale. Findings demonstrate a significant influence of school management, staff, and student’s quality assurance practices on students' performance evaluation. Positive co-variances between variables indicate a good model fit, suggesting the need for quality assurance orientation campaigns for new students and the establishment of quality assurance committees at various levels in schools. However, similar to other studies, it does not assess the effect of quality assurance practices on construction efficiency in Tanzania. Therefore, this study aims to fill this gap by evaluating the effect of quality assurance practices on construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.

2.5 
Research Gap

The studies studies such as Lawani et al. (2023), Nyakala et al. (2019), Sihombing & Sumurung (2023), and Bassey, Owan & Agunwa (2019) have explored the general relationship between quality assurance and construction performance, there is a scarcity of research specifically addressing this dynamic within the unique operational and environmental factors of the Kilimanjaro region. Limited attention has been given to assessing the effectiveness of quality planning, quality control, and process audits in the specific context of the Tanzania National Roads Agency's construction projects in Kilimanjaro. 
Creating targeted and context-specific methods requires an understanding of how these quality assurance procedures affect construction efficiency in this particular geographical situation. Therefore, this study sought to bridge this research gap by providing a comprehensive analysis tailored to the Kilimanjaro region, contributing valuable insights that can inform both academic discourse and practical improvements in construction quality management practices.

2.6 
Conceptual Framework

According to Chann (2019), a conceptual framework is the outcome of a researcher conceptualizing the link between variables in a study and visually or diagrammatically depicting the relationship. Independent variables are quality planning, quality control, and process audit while the dependent variable is construction efficiency.
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Figure 2.1: Conceptual Framework

Source: Researcher (2024).
2.6.1 Conceptualization of Variables

Independent variables include quality planning (systematic development of quality standards), quality control (continuous monitoring and enforcement during project execution), and process audit (systematic examination of construction processes). The dependent variable is construction efficiency, reflecting overall effectiveness in resource utilization, schedule adherence, budget compliance, and stakeholder satisfaction. Quality planning is proactive, aiming to prevent defects, while quality control reacts to detect and rectify deviations. Process audits systematically assess the effectiveness of quality management systems. Construction efficiency is influenced by successfully integrating these quality assurance practices. 
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 
Chapter Overview 

The methods and steps that were used to gather the study's data are presented in this chapter. It outlines the research philosophy, research approach, research design and strategy, data collection, data analysis, data cleaning and processing, validity and reliability as well as ethical considerations. This study's methodology focuses on quantitative data analysis.

3.2 
Research Philosophy

In this research study, a post-positivist philosophy was employed, justifying its suitability for investigating the effect of quality assurance practices on construction efficiency in the context of the Tanzania National Roads Agency – Kilimanjaro region. Post-positivism aligns with the researcher's objective to explore and comprehend the complex relationships between quality assurance practices and construction efficiency, acknowledging that multiple perspectives may exist. This approach recognizes the existence of an objective reality but accepts that researchers can never truly access it directly (Sundell & Olsson, 2017). The study adopted a post-positivist approach in an attempt to go beyond simple observation and description. It aimed to identify underlying patterns and causal links in the quality assurance procedures and how they affected the efficiency of building.

3.3 
Research Approach

The study adopted a quantitative research approach, aligning with the descriptive research design selected. Quantitative methods involve the systematic collection and analysis of numerical data, offering a structured and statistical means to explore patterns, relationships, and trends within a given context (Sundell & Olsson, 2017). This approach allows for the measurement of variables and the testing of hypotheses related to the effect of quality planning, quality control, and process audit on construction efficiency. The choice of a quantitative approach is justified by its ability to provide objective, replicable results, enhancing the rigor and generalizability of the study findings (Creswell & Poth, 2018).

3.4 
Research Design and Strategy

An explanatory research design was employed to effectively achieve the study's objectives. This design is particularly suited for investigating the underlying causes and effects within a phenomenon, enabling a thorough examination of the relationships and causal mechanisms between variables (Palys & Atchison, 2014). Focusing on quality assurance practices and their influence on construction efficiency, the explanatory research design facilitated the collection of quantitative data aimed at identifying and explaining how these practices impact efficiency outcomes. 
Additionally, a survey research strategy was utilized to ensure rigorous data collection and analysis. This approach involved the systematic gathering of numerical data and the application of statistical methods to uncover and analyze the causal relationships, patterns, and trends between quality assurance practices and construction efficiency. By adopting an explanatory research design, the study was able to go beyond merely describing the phenomena, providing deeper insights into the factors that drive construction efficiency through quality assurance.
3.5 
Area of the Study

This study was conducted within the offices of the Tanzania National Roads Agency in the Kilimanjaro region; a crucial location chosen for its significant implications in addressing the persistent challenges related to lapses in quality assurance practices within construction projects. Despite the pivotal role of infrastructure development in the nation's growth, there is a recurring problem of substandard materials, inadequate planning, and insufficient quality control measures, compromising construction efficiency. This issue not only jeopardizes the durability and safety of road infrastructure but also poses a hindrance to the socio-economic development goals of Tanzania. The Kilimanjaro region, being a strategic area for road development, provides a pertinent context to investigate the impact of quality assurance practices on construction efficiency, given the challenges identified. 

3.6 
Population of the Study

The population under investigation in this study comprised 215 employees of the Tanzania National Roads Agency – Kilimanjaro region (TANROADS HR – Office, Kilimanjaro, 2024). The choice of this population was grounded in its relevance to the study's focus on quality assurance practices and construction efficiency within the specific context of the Kilimanjaro region. Including employees from various roles within the agency ensures a comprehensive understanding of the organizational dynamics and their collective impact on construction projects.

3.7 
Sample and Sampling Techniques

To facilitate a manageable and representative sample, 140 individuals were selected from the aforementioned population using simple random sampling. This technique, as recommended by Stockemer (2019), ensures each employee has an equal chance of being included in the sample, enhancing the generalizability of findings. A sample size of 140 strikes a balance between practical constraints and statistical reliability, allowing for meaningful insights into the research questions. This sample size was calculated using the formula developed by Yamane (1967), which takes into consideration the size of the population and the desired level of precision. The formula was as follows:
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Where n = number of samples, N = total population; e = standard error of sampling (5%).

Table 3.1: Sample Size

	
	Population
	Sample Size
	Percent

	Top Management
	30
	20
	14

	Middle Management
	80
	52
	37

	Lower Management
	105
	68
	49

	Total
	215
	140
	100


Source: HR – Office, TANROADS – Kilimanjaro (2024)
3.5 
Data Collection

Data for this study was collected through both primary and secondary sources. The utilization of a mixed-methods approach, as advocated by Palys and Atchison (2014), allows for a comprehensive exploration of the research objectives.

3.5.1 
Primary Data

Primary data was gathered using a self-administered questionnaire, aligning with Creswell and Poth's (2018) recommendation for structured instruments. The questionnaire, designed on a five-point Likert scale, consists of closed-ended statements related to quality planning, quality control, process audit, and construction efficiency. Respondents selected through simple random sampling, provided insights into their perspectives, allowing for quantitative analysis of the relationships between variables.

3.5.2 
Secondary Data 

Secondary data was collected through a thorough review of relevant documents. This includes existing reports, project documentation, and organizational records from the Tanzania National Roads Agency – Kilimanjaro region. The integration of secondary data complements the primary data, providing a historical and contextual backdrop for the study.

3.6 
Data Analysis

To comprehensively analyze the data collected through the distributed questionnaires, this study employed both descriptive and inferential statistical methods, employing the analytical capabilities of SPSS version 26. Descriptive statistics offered a detailed summary of the key characteristics of the data, providing insights into the distribution and central tendencies of variables. 
Meanwhile, inferential statistics facilitated the exploration of relationships and patterns within the dataset, allowing for broader generalizations and insights using correlation and multiple regression analysis. The regression model was as follows;
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 are the parameters of the regression equation; QP - Quality Planning, QC - Quality Control, PA - Process Audit.
3.6.1 
Assumption of Regression

In conducting the analysis, rigorous adherence to the assumptions of regression analysis were prioritized to ensure the integrity and validity of the findings. This involves comprehensive testing of assumptions including linearity, normality, homoscedasticity, multicollinearity, and absence of outliers. Linearity was evaluated through visual examination of scatterplots alongside diagnostic tests such as the Durbin-Watson statistic, with a range of 1.5 to 2 considered indicative of acceptable linearity. The normality of residuals was assessed utilizing various methods including histograms, Q-Q plots, and Shapiro-Wilk tests, with a significance level of p > 0.05 indicating normal distribution.

Homoscedasticity was scrutinized through scatterplots of residuals against predicted values and statistical examinations such as the Breusch-Pagan and White tests, where p > 0.05 suggests homogeneity of variances. Multicollinearity was gauged using variance inflation factors (VIF) and condition indices, with VIF values surpassing 10 signaling potential multicollinearity issues. Outliers were identified through techniques like Cook’s distance and leverage plots, with a threshold of Cook’s distance exceeding 1 highlighting influential cases. Any potential influential cases underwent scrutiny through sensitivity analyses. In the event of assumption violations, appropriate corrective measures were implemented.

Table 3.2: Variable Measurement

	Variable
	Measurement
	Scale
	Source

	Quality Planning
	Quality planning procedures significantly contribute to the timely completion of construction projects.

Effective quality planning ensures efficient utilization of construction materials and resources.

Adequate quality planning results in better coordination among stakeholders involved in construction projects.

Adherence to quality planning guidelines enhances the overall quality of construction work.

Effective quality planning minimizes the occurrence of unexpected delays during construction projects.

Quality planning activities are sufficiently integrated into the overall project management process.

The implementation of quality planning measures enhances stakeholder satisfaction with construction projects.

Quality planning facilitates proactive risk management, reducing the likelihood of disruptions.

The documentation and communication of quality planning objectives are clear and accessible to all relevant stakeholders.
	Five Point Likert Scale
	Zeng (2019) 

Lawani et al. (2023) 

Yee (2018)

	Quality Control
	Quality control procedures significantly contribute to the timely completion of construction projects.

Effective quality control ensures efficient utilization of construction materials and resources.

Adequate quality control results in better coordination among stakeholders involved in construction projects.

Adherence to quality control guidelines enhances the overall quality of construction work.

Quality control measures help minimize unexpected delays during construction projects.

Regular quality control checks improve the accuracy and precision of construction activities.

Implementing quality control protocols reduces the need for rework in construction projects.

Quality control activities are integrated effectively into the overall project management process.

Effective quality control increases stakeholder satisfaction with construction projects
	Five Point Likert Scale
	Faller (2018) 

Harrison-Zotsi (2019) 

Oni et al. (2019)

	Process Audit 
	Process audits conducted during construction projects significantly contribute to identifying inefficiencies and areas for improvement.

Adherence to process audit procedures leads to a reduction in errors and delays during construction projects.

The implementation of process audits enhances the reliability and consistency of construction processes.

Process audits contribute to the optimization of resource utilization and cost control in construction projects.

The presence of robust process audit mechanisms improves adherence to project timelines and milestones.

Process audits ensure compliance with regulatory requirements and industry best practices in construction projects.

Feedback obtained from process audits is effectively utilized to implement corrective actions and enhance project efficiency.

Process audits enhance transparency and accountability in construction project management.

Documentation of process audit findings provides valuable insights for decision-making and continuous improvement efforts.
	Five Point Likert Scale
	Nyakala et al. (2019) 

Sihombing & Sumurung (2023) 

Bassey, Owan & Agunwa (2019)

	Construction Efficiency 
	Construction projects are consistently completed within the scheduled timeframe.

The allocated budget for construction projects is effectively managed to prevent cost overruns.

The quality of construction work meets or exceeds industry standards and client expectations.

Resources, including labor and materials, are efficiently utilized throughout the construction process.

Stakeholders involved in construction projects express high levels of satisfaction with the process and outcomes.

Safety protocols and measures are rigorously implemented to ensure the well-being of construction personnel.

The need for rework in construction activities is minimized, indicating high levels of precision and accuracy.

Construction projects consistently adhere to regulatory requirements and standards.

Project milestones are achieved according to the planned timeline, ensuring timely delivery of completed projects.
	Five Point Likert Scale
	Zeng (2019) 

Faller (2018) 

Sihombing & Sumurung (2023)


Source: Researcher, (2024)
3.6.2 
Variables and Measurement Procedures

Table 3.2 presents the variables with their measurements. The independent variables are quality planning, quality control, and process audit. The dependent variable is construction efficiency.

3.7 
Data Cleaning and Processing

To ensure the reliability of the dataset, a data cleaning and processing phase were undertaken. This involves identifying and rectifying errors within the collected data. The thorough cleaning process is imperative to guarantee the accuracy and integrity of the dataset before proceeding to subsequent analyses. This step is essential for producing reliable and valid results, as it mitigates potential distortions that may arise from data anomalies.

3.7
Validity of the Data

The study used the Bartlett test and the Kaiser-Meyer-Olkin (KMO) assessment to guarantee the validity of the data. KMO evaluates if the data are appropriate for factor analysis, showing how well-suited the sample is for the suggested study. Conversely, the Bartlett test looks at the relationship between the variables in the dataset (O'Connor & Joffe, 2020). The study used these statistical tests to verify that the data acquired is legitimate and appropriate for the planned analysis.

Table 3.3: KMO and Bartlett's Test

	Variables
	Kaiser-Meyer-Olkin Measure of Sampling Adequacy
	Bartlett's Test of Sphericity

	
	
	Approx. Chi-Square
	df
	Sig.

	Quality Planning
	.625
	519.594
	36
	.000

	Quality Control
	.753
	562.437
	36
	.000

	Process Audit
	.720
	485.182
	36
	.000

	Construction Efficiency
	.563
	534.191
	36
	.000


Source: Field Data (2024)
The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test of sphericity were conducted to assess the suitability of data for factor analysis. For Quality Planning, the KMO measure was .625, indicating adequacy for factor analysis, supported by Bartlett's test which was significant (p < .001), confirming that correlations between items were sufficiently large for meaningful factor analysis. 
Similarly, Quality Control demonstrated a KMO measure of .753, also suitable for factor analysis, with Bartlett's test significant (p < .001). Process Audit yielded a KMO measure of .720, indicating adequate sampling for factor analysis, with Bartlett's test significant (p < .001). However, Construction Efficiency had a lower KMO measure of .563, suggesting marginal adequacy for factor analysis, yet Bartlett's test was significant (p < .001), supporting the presence of relationships between items.

3.8 
Reliability of the Data

Cronbach's Alpha was used to objectively evaluate the data's dependability. To guarantee that the constructs being assessed are accurate and logical, this statistical measure assesses the internal consistency of a collection of survey items (O'Connor & Joffe, 2020).  To provide confidence in the consistency of the replies and the dependability of the research findings, the study uses Cronbach's Alpha to establish the reliability and trustworthiness of the data. Cronbach's alpha measures the consistency of responses to all items assessing the conceptual framework's components. It uses a reliability coefficient between 0 and 1, increasing the dependability as the number approaches 1. Alias, (2005) suggests that 0.70 is an excellent value for a minimal reliability value. 

Table 3.4: Reliability Statistics

	Variables
	Cronbach's Alpha
	N of Items

	Quality Planning
	.826
	9

	Quality Control
	.777
	9

	Process Audit
	.722
	9

	Construction Efficiency
	.798
	9


Source: Field Data (2024)
Table 3.4 presents the reliability statistics for the variables measured in this study. The Cronbach's alpha coefficients indicate good internal consistency for each construct: Quality Planning scored .826, Quality Control .777, Process Audit .722, and Construction Efficiency .798, all based on nine items per variable. These coefficients suggest that the measurement scales used for each construct were reliable, with scores well above the commonly accepted threshold of .70, indicating that the items within each construct were consistently measuring the intended aspects of quality planning, quality control, process audit, and construction efficiency.

3.9 
Ethical Consideration

This study was committed to upholding the highest ethical standards in research. In alignment with ethical considerations, the protection of participants' rights and confidentiality was paramount. The researcher obtained a letter of introduction from the Open University of Tanzania, affirming the legitimacy and purpose of the study. Furthermore, informed consent was sought from all participants, emphasizing the voluntary nature of their participation and assuring them of anonymity. The collected data was securely handled and stored, ensuring the utmost privacy and confidentiality throughout the research process. This ethical framework underscored the commitment to responsible and respectful research conduct.

CHAPTER FOUR

FINDINGS AND DISCUSSION

4.1 
Chapter Overview
The primary objective of this research was to assess the effect of quality assurance practices on construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. This chapter presents, analyzes, and discusses the research findings. Data has been rigorously examined using descriptive and inferential statistics aided by SPSS version 25, and results are visually presented in tables and figures.

4.2 
Response Rate

In this study, surveys were distributed to 100 officials within the Tanzania National Roads Agency – Kilimanjaro region, and remarkably, all 100 officials actively participated by completing and returning the questionnaires. This achievement of a 100 percent response rate not only surpasses the 70 percent threshold considered exceptional by Creswell (2017) but also underscores the rigorous efforts undertaken to achieve thorough data collection. This high response rate enhances the reliability and comprehensiveness of the gathered data, ensuring a robust foundation for the study's analysis and conclusions.
4.3 
Demographic Information

Demographic information plays a crucial role in contextualizing the findings of this study on the impact of quality assurance practices on construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. The study gathered data across several key demographic variables. The following demographic variables were considered.
4.3.1 
Gender of the Respondents

The survey findings from Figure 4.1 indicate a significant gender disparity among respondents, with 71% being male and 29% female. This stark distribution underscores a prevailing male dominance within TANROADS - Kilimanjaro region, suggesting a potential area for strategic intervention. Addressing this imbalance through targeted initiatives aimed at promoting gender diversity and inclusivity could not only enrich perspectives within the agency but also enhance decision-making processes to more accurately reflect community demographics. To better address the varied requirements and difficulties of the region's road infrastructure projects, TANROADS will be able to draw on a wider range of perspectives and experiences by cultivating a more gender-balanced staff.
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Figure 4.1: Gender of the Respondents

Source: Field Data (2024)
4.3.2 
Age of the Respondents

Regarding age demographics as shown in Figure 4.2, the survey reveals that 69% of respondents fall within the 26-45 age bracket, indicating a concentration of mid-career professionals with considerable experience and expertise. This demographic composition suggests a robust foundation for TANROADS - Kilimanjaro region to cultivate organizational knowledge through mentorship programs aimed at transferring skills to younger staff (18-25 age group). Additionally, offering specialized training initiatives tailored to older employees (56 and above) can ensure their continued professional development and retention of valuable institutional knowledge. TANROADS can enhance its workforce's resilience and flexibility to successfully tackle the changing problems in road infrastructure management and development by strategically utilizing its varied age range.
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Figure 4.2: Age of the Respondents

Source: Field Data (2024)

4.3.3 
Education Level

In Figure 4.3, the survey data reveals that 45% of respondents held Bachelor's degrees, 21% possessed Master's degrees, and 30% had diplomas. This distribution underscores a highly educated workforce within TANROADS - Kilimanjaro region, indicating a solid basis for implementing advanced technical and managerial practices in road construction projects. The prevalence of Bachelor's and Master's degrees suggests a depth of expertise that can support innovative approaches and enhance efficiency across project execution phases. Through the utilization of this diverse pool of educational backgrounds, TANROADS aims to cultivate a culture of ongoing enhancement and technology adaptation, therefore raising the bar for infrastructure development in the area.
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Figure 4.3: Education Level
Source: Field Data (2024)

4.3.4 Years of Experience

Figure 4.4 reveals that 47% of respondents have 6-10 years of professional experience, 32% have over 10 years of experience, and 21% have 0-5 years. This distribution highlights a workforce dominated by mid-career professionals with substantial industry knowledge. TANROADS can capitalize on this by promoting leadership development programs to prepare mid-career professionals for senior roles and by encouraging knowledge-sharing initiatives. This will foster continuous improvement in project management and quality assurance practices, ensuring that the wealth of experience is effectively utilized to enhance the agency's overall performance and efficiency in road construction projects.
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Figure 4.4: Year of Experience
Source: Field Data (2024)

4.3.5 
Type of Employment

Figure 4.5 reveals that 64% of respondents are full-time employees, 20% are on contractual terms, and 16% are part-time workers. This distribution highlights TANROADS' reliance on a predominantly full-time workforce, indicating staffing stability for ongoing projects. However, to enhance operational agility and responsiveness, TANROADS might consider optimizing workforce flexibility by integrating more contractual and part-time positions to better adapt to fluctuating project demands. This approach can ensure that the agency remains responsive to changing workloads and project requirements, ultimately contributing to improved efficiency and project delivery.
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Figure 4.5: Type of Employment
Source: Field Data (2024)

4.4 
Effect of Quality Planning on Construction Efficiency

The first objective of this study aimed to examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. Findings are presented in Table 4.1.

From table 4.1, findings showed that 77% of respondents agreed or strongly agreed that quality planning procedures significantly contribute to the timely completion of construction projects, with 54% agreeing and 23% strongly agreeing. Only 8% strongly disagreed, 5% disagreed, and 10% remained neutral. This strong consensus suggests that effective quality planning is recognized as a critical factor in ensuring project timelines are met at TANROADS Kilimanjaro region. 

Table 4.1: Effect of Quality Planning on Construction Efficiency

	Quality Planning
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
	F
	%
	F
	%
	F
	%
	F
	%
	F
	%

	Quality planning contributes significantly to timely project completion.
	8
	8
	5
	5
	10
	10
	54
	54
	23
	23

	Effective quality planning optimizes material and resource use.
	10
	10
	10
	10
	20
	20
	30
	30
	30
	30

	Adequate quality planning improves stakeholder coordination.
	8
	8
	10
	10
	4
	4
	45
	45
	23
	23

	Adherence to quality planning guidelines enhances construction quality.
	14
	14
	26
	26
	8
	8
	42
	42
	20
	00

	Quality planning minimizes unexpected delays in projects.
	8
	8
	9
	9
	18
	18
	34
	34
	31
	31

	Quality planning is well-integrated into project management.
	0
	0
	0
	0
	10
	10
	50
	50
	40
	40

	Implementing quality planning enhances stakeholder satisfaction.
	10
	10
	14
	14
	9
	9
	28
	28
	39
	39

	Quality planning supports proactive risk management.
	0
	0
	0
	0
	17
	17
	42
	42
	41
	41

	Documentation of quality planning objectives is clear and accessible.
	4
	4
	6
	6
	14
	14
	34
	34
	42
	42


Source: Field Data (2024)
A majority of respondents, 60% agreed that effective quality planning ensures efficient utilization of construction materials and resources. Conversely, 20% were neutral, and 20% either disagreed (10%) or strongly disagreed (10%). This indicates a positive perception of the role of quality planning in resource management among the majority of staff, suggesting that TANROADS should focus on refining quality planning processes to further optimize material and resource usage. Also, a significant portion of respondents, 68%, agreed or strongly agreed that adequate quality planning results in better coordination among stakeholders, with 45% agreeing and 23% strongly agreeing. Meanwhile, 10% disagreed and 8%) strongly disagreed while 4% remained neutral. This suggests that effective quality planning is seen as a key driver of stakeholder coordination. TANROADS should enhance quality planning mechanisms to foster better collaboration and communication among project stakeholders.

The majority of the respondents 62% agreed that adherence to quality planning guidelines enhances the overall quality of construction work. However, 40% of respondents had opposing views, with 26% disagreeing and 14% strongly disagreeing, while 8% were neutral. This indicates some division in opinions, highlighting the need for TANROADS to reinforce the importance of adhering to quality planning guidelines through training and clear communication.

A majority of respondents (65%) agreed or strongly agreed that effective quality planning minimizes unexpected delays, with 34% agreeing and 31% strongly agreeing. Meanwhile, 18% were neutral, 9% disagreed, and 8% strongly disagreed. This indicates a strong belief in the importance of quality planning to prevent delays. For TANROADS - Kilimanjaro region, this suggests that enhancing quality planning practices could significantly reduce project delays, leading to more efficient project completions.

An overwhelming 90% agreed that quality planning activities are well-integrated into project management processes, with no respondents disagreeing or strongly disagreeing, and only 10% remaining neutral. This demonstrates a high level of confidence in the integration of quality planning within overall project management. In this study, 67% of respondents agreed that implementing quality planning measures enhances stakeholder satisfaction, while 9% remained neutral 14% disagreed and 10% strongly disagreed (10%). This suggests that most respondents see a clear link between quality planning and stakeholder satisfaction. TANROADS can leverage this by reinforcing quality planning measures to boost satisfaction among stakeholders, which is crucial for the agency’s reputation and ongoing support.

A significant majority (83%) agreed that quality planning facilitates proactive risk management and reduces disruptions, with 17% remaining neutral and no respondents disagreeing. This consensus indicates a strong recognition of the role of quality planning in risk management. For TANROADS, this implies that focusing on quality planning could be an effective strategy to mitigate risks and avoid project disruptions. 
The study showed that 76% of respondents agreed (34%) or strongly agreed (42%) that quality planning objectives are documented and communicated, 14% were neutral, 6% disagreed and 4% strongly disagreed. This shows a general satisfaction with the clarity and accessibility of quality planning communications. TANROADS should continue to ensure that quality planning objectives are communicated to all stakeholders to maintain transparency and support.

4.5 
Effect of Quality Control on Construction Efficiency

The second objective sought to examine the effect of quality control on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. Findings are presented in Table 4.2.

Table 4.2: Effect of Quality Control on Construction Efficiency

	Quality Control 
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
	F
	%
	F
	%
	F
	%
	F
	%
	F
	%

	Quality control contributes significantly to timely project completion.
	0
	0
	12
	12
	25
	25
	34
	34
	29
	29

	Effective quality control optimizes material and resource utilization.
	0
	0
	6
	6
	24
	24
	42
	42
	28
	28

	Adequate quality control enhances stakeholder coordination.
	0
	0
	4
	4
	33
	33
	30
	30
	33
	33

	Adherence to quality control guidelines improves construction quality.
	8
	8
	25
	25
	10
	10
	34
	34
	23
	23

	Quality control minimizes unexpected delays in construction.
	0
	0
	10
	10
	20
	20
	30
	30
	40
	40

	Regular checks enhance construction accuracy and precision.
	0
	0
	28
	28
	4
	4
	45
	45
	23
	23

	Implementing protocols reduces rework in construction projects.
	24
	24
	26
	26
	8
	8
	42
	42
	0
	0

	Quality control integrates well with project management.
	18
	18
	30
	30
	28
	28
	24
	24
	0
	0

	Effective quality control boosts stakeholder satisfaction.
	0
	0
	0
	0
	30
	30
	50
	50
	20
	20


Source: Field Data (2024)
Form the table 4.2, majority of respondents, 63%, agreed or strongly agreed that quality control procedures significantly contribute to the timely completion of construction projects, with 34% agreeing and 29% strongly agreeing. This suggests that most participants see quality control as essential for on-time project completion. For TANROADS - Kilimanjaro region, this implies that strengthening quality control measures could further enhance project punctuality. Findings showed that 70% of respondents agreed or strongly agreed that effective quality control ensures efficient utilization of construction materials and resources, with 42% agreeing and 28% strongly agreeing. This indicates a strong belief in the role of quality control in resource management. TANROADS should focus on robust quality control practices to optimize material usage and reduce waste.

In this study, 66% of respondents agreed or strongly agreed that adequate quality control results in better coordination among stakeholders, with 33% agreeing and 33% strongly agreeing. This reflects a consensus on the importance of quality control for stakeholder coordination. For TANROADS, this means that enhancing quality control could improve collaboration and communication among project participants. Again, a total of 57% of respondents agreed or strongly agreed that adherence to quality control guidelines enhances the overall quality of construction work, with 34% agreeing and 23% strongly agreeing. However, 33% disagreed or strongly disagreed, and 10% were neutral. 
This mixed response indicates that while many see the benefits of quality control, there are concerns about its implementation. TANROADS should address these concerns through better training and clearer communication of quality control guidelines. The study showed that 70% of respondents agreed or strongly agreed that quality control measures help minimize unexpected delays during construction projects, with 30% agreeing and 40% strongly agreeing. 
Meanwhile, 20% were neutral, and 10% disagreed. This majority view highlights the importance of quality control in preventing delays. TANROADS should continue to prioritize quality control to ensure smoother project timelines. A majority of respondents, 68%, agreed or strongly agreed that regular quality control checks improve the accuracy and precision of construction activities, with 45% agreeing and 23% strongly agreeing. This suggests a strong belief in the importance of regular quality checks for maintaining high standards in construction. For TANROADS - Kilimanjaro region, this implies that maintaining rigorous quality control checks can enhance the accuracy and precision of their projects.

Findings showed that 42% of respondents agreed or strongly agreed that implementing quality control protocols reduces the need for rework in construction projects. However, a significant 50% either disagreed or strongly disagreed, and 8% were neutral. This mixed response indicates varying perceptions of the effectiveness of quality control in reducing rework. TANROADS should investigate the reasons behind these differing views and work on improving the implementation of quality control protocols to minimize rework. In this study, 52% of respondents agreed or strongly agreed that quality control activities are integrated effectively into the overall project management process, with 30% agreeing and 24% strongly agreeing. Meanwhile, 48% either disagreed or were neutral. This indicates a divided opinion on the integration of quality control into project management. For TANROADS, this suggests the need to strengthen the integration of quality control activities within the broader project management framework to ensure cohesive and effective project execution.

The study showed that 70% of respondents agreed or strongly agreed that effective quality control increases stakeholder satisfaction with construction projects, with 50% agreeing and 20% strongly agreeing. No respondents disagreed or strongly disagreed, and 30% were neutral. This indicates a positive perception of the impact of quality control on stakeholder satisfaction. TANROADS should continue to focus on effective quality control measures to maintain and enhance stakeholder satisfaction, which is crucial for the agency's reputation and ongoing support.

4.6 
Effect of Process Audit on Construction Efficiency

The third objective of this study sought to examine the effect of process audit on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. Findings are shown in Table 4.3.

Table 4.3: Effect of Process Audit on Construction Efficiency

	Process Audit
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
	F
	%
	F
	%
	F
	%
	F
	%
	F
	%

	Process audits identify inefficiencies and areas for improvement.
	0
	0
	0
	0
	27
	27
	42
	42
	31
	31

	Audit procedures reduce errors and delays.
	24
	24
	14
	14
	4
	4
	36
	36
	22
	22

	Audits enhance reliability and consistency in construction.
	0
	0
	16
	16
	22
	22
	41
	41
	21
	21

	Audits optimize resource use and cost control.
	0
	0
	10
	10
	20
	20
	40
	40
	30
	30

	Robust audits improve project timelines.
	0
	0
	0
	0
	18
	18
	54
	54
	28
	28

	Audits ensure compliance with regulations and best practices.
	17
	17
	12
	12
	21
	21
	36
	36
	14
	14

	Feedback from audits enhances project efficiency.
	12
	12
	0
	0
	18
	18
	42
	42
	28
	28

	Audits promote transparency and accountability.
	4
	4
	12
	12
	5
	5
	49
	49
	30
	30

	Documentation of audit findings informs continuous improvement.
	9
	9
	6
	6
	24
	24
	33
	33
	28
	28


Source: Field Data (2024)
A majority of respondents, 73%, agreed (42%) or strongly agreed (31%) that process audits significantly contribute to identifying inefficiencies and areas for improvement, with 27% remaining neutral and no respondents disagreeing. This suggests a strong belief in the value of process audits for enhancing construction efficiency. For TANROADS - Kilimanjaro region, this implies that continuing and potentially expanding process audits could lead to significant improvements in project outcomes. 
The study showed that 58% of respondents agreed (36%) or strongly agreed (22%) that adherence to process audit procedures reduces errors and delays, while 38% either disagreed (24%) or strongly disagreed (14%), and 4% were neutral. This mixed response indicates some skepticism about the effectiveness of process audits in this area. TANROADS should address this by ensuring that audit procedures are comprehensive and consistently applied to realize their full benefits in error and delay reduction.

The study showed that 62% of respondents agreed (41%) or strongly agreed (21%) that process audits enhance the reliability and consistency of construction processes, while 16% remained neutral and 22% disagreed. This indicates a general positive perception, although some reservations exist. TANROADS should work on reinforcing the reliability and consistency benefits of process audits through targeted improvements and stakeholder engagement. 
Also, 70% of respondents agreed (40%) or strongly agreed (30%) that process audits contribute to optimizing resource utilization and cost control, with 20% remaining neutral and 10% disagreeing. This suggests a strong recognition of the financial and resource management benefits of process audits. TANROADS can leverage this by integrating audit findings into resource and cost management strategies to enhance overall project efficiency. The study showed that 82% of respondents agreed (54%) or strongly agreed (28%) that robust process audit mechanisms improve adherence to project timelines and milestones, with 18% remaining neutral and no respondents disagreeing. This overwhelming agreement highlights the critical role of audits in maintaining project schedules. TANROADS should ensure robust audit mechanisms are in place and continually reviewed for effectiveness.

Findings showed that 50% of respondents agreed (36%) or strongly agreed (14%) that process audits ensure compliance with regulatory requirements and industry best practices, while 38% either disagreed (17%) or strongly disagreed (12%), and 21% remained neutral. This mixed response indicates varying levels of confidence in audit compliance benefits. TANROADS should enhance its audit procedures to ensure full compliance and address any perceived shortcomings. Also, 70% of respondents agreed (42%) or strongly agreed (28%) that feedback from process audits is effectively utilized to implement corrective actions and enhance project efficiency, while 18% remained neutral, and 12% disagreed. This indicates a strong belief in the value of audit feedback for improving project outcomes. For TANROADS - Kilimanjaro region, this implies that maintaining and enhancing the feedback loop from audits can significantly boost project efficiency and corrective action implementation.

However, 79% of respondents agreed (49%) or strongly agreed (30%) that process audits enhance transparency and accountability in construction project management, with 5% neutral, 12% disagreeing, and 4% strongly disagreeing. This strong agreement suggests that audits play a crucial role in fostering a transparent and accountable project management environment. TANROADS should continue to leverage audits to ensure transparency and hold all stakeholders accountable. The study showed that 61% of respondents agreed (33%) or strongly agreed (28%) that documentation of process audit findings provides valuable insights for decision-making and continuous improvement, while 24% were neutral, and 15% disagreed (9%) or strongly disagreed (6%). This highlights the importance of audit documentation for informed decision-making. TANROADS can benefit by ensuring thorough documentation and regular review of audit findings to drive continuous improvement.

4.7 
Construction Efficiency

The study sought indicators of construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. Findings are shown in Table 4.4.

Table 4.4: Construction Efficiency
	Construction Efficiency


	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
	F
	%
	F
	%
	F
	%
	F
	%
	F
	%

	Construction projects are completed on schedule
	0
	0
	16
	16
	22
	22
	41
	41
	21
	21

	Budgets for construction projects are managed to prevent cost overruns
	0
	0
	10
	10
	20
	20
	40
	40
	30
	30

	Construction work meets or exceeds industry standards and client expectations
	0
	0
	6
	6
	24
	24
	42
	42
	28
	28

	Labor and materials are efficiently utilized
	0
	0
	4
	4
	33
	33
	30
	30
	33
	33

	Stakeholders are highly satisfied with the construction process and outcomes
	8
	8
	25
	25
	10
	10
	34
	34
	23
	23

	Safety protocols are rigorously implemented
	0
	0
	10
	10
	20
	20
	30
	30
	40
	40

	Rework in construction activities is minimized
	0


	0
	28
	28
	4
	4
	45
	45
	23
	23

	Projects consistently adhere to regulatory requirements and standards
	24
	24
	26
	26
	8
	8
	42
	42
	0
	0

	Project milestones are achieved on time
	18
	18
	30
	30
	28
	28
	24
	24
	0
	0


Source: Field Data (2024)
The findings showed that 62% of respondents agreed (41%) or strongly agreed (21%) that construction projects are consistently completed within the scheduled timeframe, while 22% were neutral and 16% disagreed. This indicates that while the majority view timely project completion positively, there is still a notable portion of respondents who are less confident. For TANROADS - Kilimanjaro region, this suggests a need to address scheduling challenges to further improve project timeliness. In this study, 70% of respondents agreed (40%) or strongly agreed (30%) that the allocated budget for construction projects is effectively managed, preventing cost overruns, while 20% were neutral and 10% disagreed. 
This strong agreement indicates effective budget management practices. TANROADS should continue to focus on cost control measures to maintain financial efficiency and prevent overruns. The study showed that 70% of respondents agreed (42%) or strongly agreed (28%) that the quality of construction work meets or exceeds industry standards and client expectations, with 24% neutral and 6% disagreeing. This positive perception highlights TANROADS' success in delivering high-quality construction projects. Maintaining these standards will be crucial for continued client satisfaction and industry compliance.

The study showed that 66% of respondents agreed (33%) or strongly agreed (33%) that resources are efficiently utilized, while 33% were neutral and 4% disagreed. This indicates a generally positive view of resource management but also suggests room for improvement. TANROADS should continue to optimize resource utilization to enhance efficiency further.

Findings showed that 57% of respondents agreed (34%) or strongly agreed (23%) that stakeholders express high levels of satisfaction, while 10% were neutral and 33% either disagreed (25%) or strongly disagreed (8%). This mixed response suggests that while many stakeholders are satisfied, a significant portion is not. TANROADS should investigate and address the causes of dissatisfaction to improve stakeholder relations. However, the study showed that 70% of respondents agreed (30%) or strongly agreed (40%) that safety protocols are rigorously implemented, with 20% neutral and 10% disagreeing. This strong agreement indicates a commitment to safety. TANROADS should maintain and enhance its safety measures to ensure the well-being of all personnel.

The study showed that 68% of respondents agreed (45%) or strongly agreed (23%) that the need for rework is minimized, while 28% were neutral and 4% disagreed. This positive view indicates effective quality control and precision in construction activities. TANROADS should continue to focus on minimizing rework to enhance project efficiency.

The study showed that 42% of respondents agreed that construction projects adhere to regulatory requirements, with 26% disagreeing, 24% strongly disagreeing, and 8% neutral. This mixed response suggests varying levels of compliance. TANROADS should strengthen its efforts to ensure full regulatory compliance in all projects. Also, 52% of respondents agreed (30%) or strongly agreed (24%) that project milestones are achieved on time, while 28% were neutral and 18% disagreed. This indicates a generally positive view of milestone achievement but also highlights areas for improvement. TANROADS should focus on improving project planning and execution to consistently meet milestones.

4.8 
Inferential Statistics

4.8.1 
Correlation Analysis

Correlation analysis examines the strength and direction of relationships between variables, providing valuable insights into how different aspects of a study influence each other. This study analyzed the correlations between quality assurance practices—Quality Planning, Quality Control, and Process Audits—and Construction Efficiency at TANROADS - Kilimanjaro region.

Table 4.5: Correlations

	Correlations

	
	Quality Planning
	Quality Control
	Process Audit
	Construction Efficiency

	Quality Planning
	Pearson Correlation
	1
	
	
	

	
	Sig. (2-tailed)
	
	
	
	

	
	N
	100
	
	
	

	Quality Control
	Pearson Correlation
	.495
	1
	
	

	
	Sig. (2-tailed)
	.000
	
	
	

	
	N
	100
	100
	
	

	Process Audit
	Pearson Correlation
	.247
	.635
	1
	

	
	Sig. (2-tailed)
	.013
	.000
	
	

	
	N
	100
	100
	100
	

	Construction Efficiency
	Pearson Correlation
	.709
	.620
	.612
	1

	
	Sig. (2-tailed)
	.000
	.000
	.000
	

	
	N
	100
	100
	100
	100


Source: Field Data (2024)
The correlation between Quality Planning and Construction Efficiency is notably strong, with a Pearson correlation coefficient of .709. This positive and significant correlation (Sig. = .000) suggests that effective quality planning substantially enhances construction efficiency. This implies that TANROADS should prioritize meticulous quality planning to ensure efficient project execution, timely completion, and optimal resource utilization.

The relationship between Quality Control and Construction Efficiency is also strong, with a Pearson correlation coefficient of .620. This correlation is statistically significant (Sig. = .000), indicating that robust quality control measures are crucial for improving construction efficiency. For TANROADS, this highlights the importance of maintaining stringent quality control protocols to minimize errors, ensure compliance with standards, and enhance the overall quality of construction projects.

Also, the correlation between Process Audit and Construction Efficiency is similarly significant, with a Pearson correlation coefficient of .612 (Sig. = .000). This strong positive relationship underscores the value of conducting thorough process audits to identify inefficiencies, implement corrective actions, and optimize construction processes. TANROADS can leverage process audits to foster continuous improvement, ensure adherence to best practices, and achieve higher levels of efficiency in their projects.

4.8.2 
Normality Test

The normality of the data distributions for each of the factors under the study was assessed using two established statistical tests: Kolmogorov-Smirnov test and the Shapiro-Wilk test. These tests are commonly employed to determine whether data follows a normal distribution. The results of these tests are outlined table 4.6.
Table 4.6: Tests of Normality

	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Quality Planning
	.208
	100
	.144
	.618
	100
	.104

	Quality Control
	.255
	100
	.113
	.710
	100
	.117

	Process Audit
	.159
	100
	.211
	.865
	100
	.168

	a. Lilliefors Significance Correction


Source: Field Data (2024)
The tests of normality, specifically the Kolmogorov-Smirnov and Shapiro-Wilk tests, were conducted for Quality Planning, Quality Control, and Process Audit. For Quality Planning, the Kolmogorov-Smirnov statistic was .208 with a significance level of .144, and the Shapiro-Wilk statistic was .618 with a significance level of .104. For Quality Control, the Kolmogorov-Smirnov statistic was .255 with a significance level of .113, and the Shapiro-Wilk statistic was .710 with a significance level of .117. 
For Process Audit, the Kolmogorov-Smirnov statistic was .159 with a significance level of .211, and the Shapiro-Wilk statistic was .865 with a significance level of .168. These results suggest that the data for Quality Planning, Quality Control, and Process Audit do not significantly deviate from normality, indicating an appropriate distribution for further statistical analysis in the context of the study at TANROADS - Kilimanjaro region.

4.8.3 
Multicollinearity

In this study, assessing multicollinearity is essential to ensure the robustness and accuracy of the regression analysis examining the impact of quality assurance practices (Quality Planning, Quality Control, and Process Audit) on Construction Efficiency at TANROADS - Kilimanjaro region.

Table 4.7: Multicollinearity

	Coefficientsa

	Model
	Collinearity Statistics

	
	Tolerance
	VIF

	1
	Quality Planning
	.747
	1.338

	
	Quality Control
	.475
	2.107

	
	Process Audit
	.590
	1.694

	a. Dependent Variable: Construction Efficiency


Source: Field Data (2024)
The Tolerance value for Quality Planning is .747, and the VIF is 1.338. Both values fall within acceptable ranges, indicating no significant multicollinearity. A VIF value below 10 and a Tolerance value above 0.1 are considered indicators of low multicollinearity. This suggests that the variable Quality Planning can be reliably included in the regression model without issues of multicollinearity affecting the stability and interpretation of its coefficient. The Tolerance value for Quality Control is .475, and the VIF is 2.107. 
These values also fall within acceptable ranges, indicating that while there is some degree of correlation with other predictors, it is not severe enough to cause multicollinearity issues. The VIF is below the threshold of 10, and the Tolerance value is well above 0.1, suggesting that the impact of Quality Control on Construction Efficiency can be assessed reliably. Also, the Tolerance value for Process Audit is .590, and the VIF is 1.694. These values indicate a low level of multicollinearity, allowing for a stable and interpretable inclusion of Process Audit in the regression model. The VIF is comfortably below the threshold of 10, and the Tolerance value is above 0.1, supporting the reliability of this predictor variable.

4.8.4 
Regression Analysis

This section presents the results of the regression analysis conducted to further investigate the impact of quality assurance practices on Construction Efficiency at TANROADS - Kilimanjaro region.

Table 4.8: Model Summary

	Model Summaryb

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

	1
	.841a
	.707
	.698
	2.94725
	.788

	a. Predictors: (Constant), Process Audit, Quality Planning, Quality Control

	b. Dependent Variable: Construction Efficiency


Source: Field Data (2024)
The regression model summary indicates a strong relationship between the predictors (Process Audit, Quality Planning, and Quality Control) and the dependent variable (Construction Efficiency) at TANROADS - Kilimanjaro region. The R value of .841 suggests a high correlation between the predictors and construction efficiency. The R Square value of .707 implies that approximately 70.7% of the variance in construction efficiency can be explained by the quality assurance practices included in the model. The Adjusted R Square of .698, which accounts for the number of predictors in the model, confirms the robustness of the relationship. The standard error of the estimate, 2.94725, indicates the average distance that the observed values fall from the regression line. The Durbin-Watson statistic of .788 suggests some positive autocorrelation in the residuals, which may need further investigation.

Table 4.9: ANOVA

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2012.706
	3
	670.902
	77.237
	.000b

	
	Residual
	833.884
	96
	8.686
	
	

	
	Total
	2846.590
	99
	
	
	

	a. Dependent Variable: Construction Efficiency

	b. Predictors: (Constant), Process Audit, Quality Planning, Quality Control


Source: Field Data (2024)
The ANOVA results for the regression model demonstrate a statistically significant relationship between the predictors (Process Audit, Quality Planning, and Quality Control) and the dependent variable (Construction Efficiency) at TANROADS - Kilimanjaro region. 
The F-statistic value of 77.237 indicates that the model is a good fit for the data, and the corresponding significance level (Sig. = .000) confirms that the results are highly significant. This implies that the combined effect of quality planning, quality control, and process audits significantly influences construction efficiency, underscoring the importance of these practices in achieving optimal project outcomes.

Table 4.10: Coefficients

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients

Beta
	t
	Sig.

	
	B
	Std. Error
	
	
	

	1
	(Constant)
	1.867
	1.853
	
	2.627
	.000

	
	Quality Planning
	.505
	.057
	.570
	8.927
	.000

	
	Quality Control
	.151
	.064
	.065
	.807
	.422

	
	Process Audit
	.463
	.078
	.430
	5.975
	.000

	a. Dependent Variable: Construction Efficiency


Source: Field Data (2024)
The constant (B = 1.867, Sig. = .000) indicates the baseline level of construction efficiency when the predictors are held at zero. Quality Planning has a significant positive effect on construction efficiency (B = .505, Sig. = .000), suggesting that improvements in quality planning directly enhance efficiency. Process Audit also shows a significant positive impact (B = .463, Sig. = .000), highlighting its crucial role in identifying and rectifying inefficiencies. In contrast, Quality Control has a positive but non-significant effect (B = .151, Sig. = .422), implying that while quality control is important, its direct influence on efficiency might be less pronounced or mediated by other factors.

4.9 
Discussion of Findings

4.9.1 
Effect of Quality Planning on Construction Efficiency

Findings showed that quality planning contributes significantly to timely project completion and optimizes material and resource use while improves stakeholder coordination. These aspects align closely with the principles advocated by lean construction theory, which emphasizes minimizing waste and maximizing efficiency through streamlined processes. Zeng (2019) further supports this perspective by highlighting how effective quality planning enables organizations to address challenges related to material and resource usage in construction projects. For TANROADS - Kilimanjaro region, these findings suggest that strengthening quality planning practices could lead to more efficient project execution, reduced resource wastage, and improved collaboration among stakeholders. This approach not only supports timely project completion but also aligns with sustainable construction practices, potentially enhancing overall project outcomes and stakeholder satisfaction.

The study showed that adherence to quality planning guidelines enhances construction quality and minimizes unexpected delays in projects as it is well-integrated into project management. This aligns with insights from Lawani et al. (2023), who emphasize that effective quality planning improves inspection check sheets, facilitates reporting of non-conformances, and ultimately enhances overall project performance. 
This synergy between the study's findings and existing literature suggests that TANROADS - Kilimanjaro region could benefit significantly from reinforcing its quality planning protocols. The agency can possibly contribute to more successful and efficient project results by improving these processes, which will guarantee higher standards of construction quality, expedite project workflows, and prevent interruptions.

Findings showed that implementing quality planning enhances stakeholder satisfaction, supports proactive risk management and documentation of quality planning objectives is clear and accessible. This contrasts with Yee's (2018) findings, which suggested that stakeholder satisfaction levels were not significantly influenced by quality planning initiatives. These results underscore the importance of context-specific approaches to quality planning implementation, highlighting the need for TANROADS to tailor its strategies to effectively address stakeholder expectations and concerns. By maintaining clear communication and thorough documentation of quality planning objectives, TANROADS can foster greater stakeholder confidence and engagement, while also proactively managing project risks to ensure smoother project outcomes and stakeholder satisfaction.

4.9.2 
Effect of Quality Control on Construction Efficiency

Findings showed that quality control contributes significantly to timely project completion, optimizes material and resource utilization hence enhances stakeholder coordination. These outcomes align with research findings by Faller (2018), who identified substantial relationships between quality assurance implementation and various aspects such as staff performance, management practices, and efficient material and resource utilization. 
This correlation underscores the importance of robust quality control measures in not only meeting project timelines and stakeholder expectations but also in fostering a productive and resource-efficient work environment. For organizations like TANROADS - Kilimanjaro region, these insights suggest that investing in comprehensive quality control practices can improve project efficiency, better resource management, and enhanced overall project success, reinforcing the agency's operational effectiveness and stakeholder satisfaction. 

The study showed that adherence to quality control guidelines improves construction quality, minimizes unexpected delays in construction and enhance construction accuracy and precision. Similarly, the lean construction theory indicates that adopting robust quality control practices not only improves construction quality and precision but also streamlines project timelines by reducing waste and optimizing resource utilization. 
However, Harrison-Zotsi (2019) highlighted challenges in quality control implementation, such as workers' lack of awareness of management's objectives and operational difficulties, which can hinder efforts to enhance construction accuracy and precision. For TANROADS - Kilimanjaro region, these insights emphasize the importance of addressing these challenges through targeted training, clearer communication of objectives, and continuous improvement in quality control processes to ensure consistent project quality and efficiency.

Findings revealed that implementing protocols reduces rework in construction projects as it integrates well with project management, which boosts stakeholder satisfaction. However, research by Oni et al. (2019) identified that insufficient sanctions from quality standard assurance organizations and inadequate implementation can contribute to underperformance in construction projects. These insights emphasize the critical role of rigorous quality assurance and enforcement mechanisms in ensuring that implemented protocols are followed consistently, thereby optimizing project performance and minimizing costly rework. For construction agencies like TANROADS - Kilimanjaro region, these findings underscore the importance of robust quality assurance frameworks to uphold standards and enhance project efficiency and stakeholder satisfaction.
4.9.3 
Effect of Process Audit on Construction Efficiency

The study unveiled that process audits identify inefficiencies and areas for improvement, reduce errors and delays hence enhance reliability and consistency in construction. This finding aligns with the research of Nyakala et al. (2019), who similarly emphasized the significant influence of process audits on the success and operational efficiency of construction projects. Together, these insights underscore the importance of systematic audit processes in continuously improving project outcomes and maintaining high standards of performance. For TANROADS - Kilimanjaro region, integrating robust process audit practices can lead to more streamlined operations, fewer errors, and enhanced project reliability, ultimately contributing to improved project delivery and stakeholder satisfaction.

Also, the study showed that audits optimize resource use and cost control, robust audits improve project timelines and audits ensure compliance with regulations and best practices These findings resonate with the research by Sihombing & Sumurung (2023), which underscores the positive impact of quality assurance factors such as monitoring processes, documentation with quality requirements, process audits, and staff training on overall project performance. 
Together, these insights emphasize the importance of rigorous quality assurance practices in construction projects. For organizations like TANROADS - Kilimanjaro region, adopting and reinforcing these quality assurance measures can lead to more efficient resource management, adherence to timelines, and regulatory compliance, thereby enhancing overall project success and operational excellence.
The findings of this study indicated that feedback from audits enhances project efficiency, promote transparency and accountability and documentation of audit findings informs continuous improvement. Similarly, the lean construction theory indicates that minimizing waste, enhancing collaboration, and focusing on value-added activities are essential for optimizing project outcomes. 
Bassey, Owan, and Agunwa (2019) further supported these findings by emphasizing that the effective utilization of audit feedback significantly contributes to organizational learning and continuous improvement processes. Implementing these strategies at TANROADS - Kilimanjaro region can foster a culture of learning, improve project efficiencies, and enhance overall performance by leveraging audit feedback to drive meaningful improvements and maintain high standards of project execution.

The Pearson correlation analysis reveals significant relationships between quality assurance practices (Quality Planning, Quality Control, and Process Audit) and Construction Efficiency. This finding correlates with Yee's (2018) research, which similarly identified partial correlations between quality management practices and project performance in Malaysian construction organizations. Both studies underscore the pivotal role of robust quality assurance frameworks in enhancing construction efficiency and overall project outcomes. For TANROADS - Kilimanjaro region, leveraging these correlations suggests a strategic focus on strengthening quality planning, control, and audit processes to optimize project performance, minimize risks, and ensure consistent adherence to quality standards throughout project lifecycles.

CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 
Chapter Overview
This chapter highlights the conclusions and recommendations based on the findings of this study of the effect of quality assurance practices on construction efficiency in the case of the Tanzania National Roads Agency – Kilimanjaro region. More specifically, the chapter discusses the summary of the findings resulting from the study. This chapter also highlighted the implications, recommendations and areas for further studies.

5.2 
Summary of the Key Findings

5.2.1 
Effect of Quality Planning on Construction Efficiency

The first objective of this study aimed to examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. The findings reveal a strong consensus among respondents regarding the significant role of quality planning in enhancing construction efficiency at TANROADS - Kilimanjaro region. A majority agreed that quality planning procedures contribute to timely project completion, efficient resource utilization, and better stakeholder coordination. 
However, there were mixed opinions on whether adherence to quality planning guidelines consistently enhances construction quality, highlighting the need for reinforcement through training and communication. The belief that effective quality planning minimizes unexpected delays underscores its critical role in project management, suggesting potential for TANROADS to streamline operations further. The high integration of quality planning into project management processes and its perceived impact on stakeholder satisfaction and risk management also demonstrate positive perceptions that TANROADS can leverage to maintain transparency and support while continuing to refine its quality planning practices.

5.2.2 
Effect of Quality Control on Construction Efficiency

The second objective of this study sought to examine the effect of quality control on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. The study reveals a strong consensus among respondents regarding the benefits of process audits in construction projects at TANROADS - Kilimanjaro region. A significant majority believe that process audits are effective in identifying inefficiencies and areas for improvement, underscoring their perceived value in enhancing construction efficiency. 
However, there is some skepticism about their effectiveness in reducing errors and delays, suggesting a need for TANROADS to ensure more comprehensive and consistent application of audit procedures to maximize their impact. Despite reservations, process audits are generally seen as enhancing the reliability, resource utilization, and adherence to project timelines. The high agreement on audit feedback utilization for corrective actions implies a recognized opportunity to boost project efficiency through responsive management practices. 
Moreover, the strong affirmation of audits promoting transparency and accountability highlights their pivotal role in fostering a robust project management environment. Ensuring thorough documentation and regular review of audit findings is crucial for informed decision-making and continuous improvement efforts, positioning TANROADS to achieve greater operational excellence through enhanced audit practices.

5.2.3 
Effect of Process Audit on Construction Efficiency

The third objective of this study aimed to examine the effect of process audit on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. A majority of respondents (73%) agreed or strongly agreed that process audits significantly identify inefficiencies and areas for improvement in construction projects, indicating their value in enhancing efficiency. TANROADS - Kilimanjaro region could achieve substantial improvements by expanding audits. 
However, feedback on audit effectiveness in reducing errors and delays was mixed (58% agreement), warranting consistent application for maximum benefit. Additionally, most respondents (70%) affirmed audits optimize resource use and cost control, emphasizing their financial and resource management role. An overwhelming majority (82%) agreed audits improve adherence to project timelines, underscoring their critical role in schedule maintenance. 
Addressing concerns about audit compliance (50% agreement) is vital for enhancing procedures. Leveraging audit feedback (70% agreement) for corrective actions and transparency (79% agreement) in project management is crucial. Thorough audit documentation (61% agreement) supports informed decision-making and continuous improvement efforts.

5.3 
Conclusions

The study concluded that effective quality planning significantly enhances construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. This includes improving project timelines, resource utilization, stakeholder coordination, and overall project quality. Strengthening quality planning processes is crucial for achieving consistent and efficient project outcomes.

The study concluded that robust quality control practices are crucial for maintaining construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. While there are mixed opinions on the impact of quality control on overall construction quality, there is a clear consensus on its importance in ensuring timely project completion, efficient resource utilization, stakeholder coordination, and minimizing delays. Enhancing quality control measures will be essential for upholding project standards and ensuring punctual project delivery.

Additionally, the study concluded that process audits play a critical role in enhancing construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. The positive responses regarding the identification of inefficiencies, error reduction, enhanced process reliability, optimized resource utilization, adherence to timelines, and transparency underscore their importance. Continued emphasis on thorough audit practices and effective utilization of audit feedback is key to improving overall project efficiency and management effectiveness.

5.4 
Implication of the Study

The findings underscore the critical importance of robust quality assurance practices—specifically, effective quality planning, quality control, and process audits—in enhancing construction efficiency. TANROADS can anticipate gains in project schedules, resource usage, stakeholder collaboration, and overall project quality via the implementation and reinforcement of these practices. These improvements not only help projects go more smoothly, but they also put the agency in a position to regularly meet or surpass client expectations and industry standards.

The study highlights the strategic benefits of integrating quality assurance into broader project management frameworks. TANROADS may promote a culture of proactive risk management, transparent project monitoring, and continuous improvement by methodically integrating these principles. This strategy improves operational effectiveness while fortifying the agency's standing as a dependable and excellent project delivery partner.

The study's implications extend beyond operational improvements to strategic advantages. Through showcasing a dedication to quality, efficiency, and innovation in building techniques, TANROADS may use these results to build collaborations, attract investment, and increase stakeholder confidence. The study's conclusions provide TANROADS a road map for streamlining its building processes, strengthening its competitive advantage, and ensuring the infrastructure sector in the Kilimanjaro area continues to expand and flourish over the long term.

5.5 
Recommendations

Base on the findings and conclusion made for this study of the effect of quality assurance practices on construction efficiency, the following recommendations were made to TANROADS Kilimanjaro region:

The study recommends that TANROADS - Kilimanjaro region enhance its quality planning processes to include detailed scheduling and resource allocation frameworks. Implementing robust quality planning guidelines can streamline project timelines and resource utilization, thereby improving overall construction efficiency.

Moreover, the study recommends that TANROADS strengthen its quality control mechanisms by integrating advanced quality assurance technologies and conducting regular training sessions for staff. Ensuring rigorous adherence to quality control standards will enhance construction project outcomes, minimize errors, and maintain high-quality standards consistently.

The study also recommends that TANROADS prioritize the expansion and regular conduct of process audits throughout construction projects. Establishing comprehensive audit protocols and utilizing audit findings for continuous improvement initiatives can significantly enhance operational transparency, mitigate risks, and optimize project efficiency in the Kilimanjaro region.

5.6 
Limitations of the Study

Limitations surfaced in two primary areas during this study. Firstly, some respondents provided less than completely accurate information regarding the effect of quality assurance practices on construction efficiency. To address this, the researcher consistently emphasized the academic nature of the study and worked to establish a trustworthy relationship with respondents. Secondly, the allocated timeframe for completing this project was inadequate, particularly given the researcher's concurrent full-time position in public service. Despite this challenge, the researcher utilized weekends and any available spare time effectively to accelerate research activities and meet the project's deadlines. This strategic use of resources ensured the timely completion of the study despite time constraints.

5.7 
Recommendations for Further Studies

It is advised that future research investigate the cross-sectoral application of quality assurance standards by looking at how construction efficiency might be improved by adapting techniques from other industries, such as manufacturing and healthcare. Additionally, investigating the impact of emerging technologies like Building Information Modeling (BIM) and real-time monitoring systems could uncover innovative approaches to quality management. Qualitative research methods, such as interviews and focus groups, should be integrated to capture nuanced stakeholder perspectives on quality assurance practices. 
Comparative analyses across different regions or departments within TANROADS would further elucidate variations in implementation and identify best practices for improving overall project outcomes. Finally, longitudinal studies are essential to track the sustained effects of these practices over time, providing valuable insights into their evolution and effectiveness in enhancing construction efficiency.

REFERENCES

Alias, M. (2005). Assessment of Learning Outcomes: validity and reliability of classroom tests. World Transactions on Engineering and Technology Education, 4(2), 235-238.

Amusan, L. M., Ayo, C. K., & Oluwatobi, A. (2017). Managing a residential building project retention money using building informatics parameters. IJAEER, 12, 13711-17.

Bassey, B. A., Owan, V. J., & Agunwa, J. N. (2019). Quality Assurance Practices and Students’ Performance Evaluation in Universities of South-South Nigeria: a Structural Equation Modelling Approach. British Journal of Psychological Research, 7(3), 1–13.

Faller, J. M. (2018). Quality Assurance Implementation, Management Practices, and Staff Performance in the Technical Colleges of the Sultanate of Oman: Inputs for a Quality Intervention Program. Academic Journal of Interdisciplinary Studies, 7(2), 1-12.

Harrison-Zotsi, H. A. (2019). Quality Control Practices in Building Construction Projects in Ghana. Master's Thesis, Kwame Nkrumah University of Science and Technology.

Howell, G., & Koskela, L. (1992). The role of constraints in construction projects. ASCE Journal of Construction Engineering and Management, 118(3), 482-496.

Jogdand, P., & Deshmukh, S.S. (2017). Development of building quality measurement tool: Building construction quality index (BCQI). IRJET, 4(1), 1020-1026.

Kapinga, R., & Lyimo, B. J. (2019). Development of information and technology framework for monitoring road maintenance projects in Tanzania, a case of Tanzania National Roads Agency. Olva Academy – School of Researchers, 2(3).

Khadim, A. (2017). Relationship between SHRM and organizational performance among Iraqi oil companies. Journal of Global Economics, 5(1), 1-12.

Kikwasi, G. J., & Escalante, C. (2021). The Construction Sector in Tanzania. Mining for Change, 256-281. DOI:10.1093/oso/9780198851172.003.0012

Koskela, L. (2000). An exploration of a production theory and its application to construction. VTT Technical Research Centre of Finland.

Lawani, K., Munn, G., Hare, B., & Cameron, I. (2023). Evaluating the effectiveness of Viewpoint on quality assurance. Universidade do Porto, Porto, Portugal, 79-86.

Lufunyo, H. (2018). Client service charter in public institutions in Tanzania. A myth or reality? An assessment of methods and techniques of awareness building to citizens. International Journal of Current Research, 5(09), 2699-2704.

Masoud Makoye, Ramadhan S. Mlinga, & Michael O. A. Ndanshau (2023). Impact of macroeconomic factors on the performance of construction industry in Tanzania. International Journal of Construction Management, 23(15), 2625-2636. 

Mkude, N.M., & Dachi, H. (2022). Market Policy Reforms and Education Quality in Public Higher Education in Tanzania: The Role of Quality Assurance Mechanisms. Huria Journal, 29(2), 136-151.

Mwila, P. M., Wambiya, P., & Lyamtane, E. (2019). An Exploratory Review of Literature on Quality Assurance Procedures in Public and Private Universities in Tanzania. Journal of Advances in Education and Philosophy, 3(8), 289-295. 

Nyakala, K. S., Munyai, T. T., Pretorius, J.-H., & Vermeulen, A. (2019). Significant Factors Influencing Quality Assurance Practices in Small and Medium-Sized Construction Projects in South Africa. Journal of Economics and Behavioral Studies, 11(2(J), 30-44. 

Nyakala, K.S. (2017). Developing a road construction quality assurance process measurement tool: The case of Mopani District Municipality. Ph.D. thesis in Engineering Management, University of Johannesburg, South Africa.

O’Connor, C., & Joffe, H. (2020). Intercoder reliability in qualitative research: Debates and practical guidelines. IJQM, 19, 160940691989922. 

Obare, J.O., Kyalo, D.N., Mulwa, A.S., & Mbugua, J. (2016). Implementation process of project control systems and performance of rural roads construction project in Kenya: Role of project team experience diversity. European Scientific Journal, 12(29), 408-422. 

Oni, O.Z., Amusan, L.M., Owolabi, J.D., & Akinbile, B. F. (2019). Factors affecting quality management practices on building construction sites in Nigeria. JPCS 1299.

Panuwatwanich, K., & Nguyen, T.T. (2017). Influence of organizational culture on total quality management implementation and firm performance: Evidence from the Vietnamese construction industry. Management and Production Engineering Review, 8(1), 5-15. 

Rubaratuka, I. A. (2018). Quality Control In The Construction Of Reinforced Concrete Buildings In Dar Es Salaam. TJET, Vol. 31 (No.1), 1-7.

Sihombing, L. B., & Sumurung, G. A. (2023). The quality assurance factors that affect the product quality performance: A case of the building X construction project in Jakarta. IOP Conf. Ser.: Earth Environ. Sci. DOI 10.1088/1755-1315/1195/1/012040

Vermeulen, A., Pretorius, J.H.C., & Munyai, T. (2017). Implementation of quality assurance practices and effectiveness of the road construction industry: A case of South African local municipalities. In: Proceedings of the 2017 Global Business and Technology Association Conference, pp. 636-650.

World Bank. (2018). World Development Report (WDR): Construction. World Bank. New York.

Yee, J. C. (2018). The Influence of Total Quality Management on Project Performance: The Case of Construction Organizations in Malaysia. Masters Thesis, Curtin University.

Zehir, C., Ertosun, O., Zehir, S., and Müceldilli, B. (2022). Total Quality Management practices’ effects on quality performance and innovative performance. Procedia - Social and Behavioral Sciences, 41(12), 273–280.

Zeng, M. (2019). Research on the Construction of Internal Quality Assurance Systems in Higher Vocational Colleges and Its Practice. AENMR,110.

APPENDICES

Appendix I: Questionnaires

You are invited to participate in the research study "Assessment of the Effect of Quality Assurance Practices on Construction Efficiency: A Case of Tanroads – Kilimanjaro Region" by Mr. Sebastian Richard Mwanahapa from the Open University of Tanzania. Your responses are crucial for this study's success and will be kept confidential. Please do not include your name in the questionnaire to ensure anonymity. Thank you for your valuable contribution!

1: 
PERSONAL INFORMATION

Please tick (√) in the most appropriate answer box

	
	Tick

	Gender
	Male
	

	
	Female
	

	Age
	18-25
	

	
	26-35
	

	
	36-45
	

	
	46-55
	

	
	56 and above
	

	Educational Level
	Certificate
	

	
	Diploma
	

	
	Bachelor's Degree
	

	
	Master's Degree
	

	
	Doctorate
	

	Years of Experience 
	0-5 years
	

	
	6-10 years
	

	
	Above 10 years
	

	
	Other
	

	Type of Employment
	Full-time
	

	
	Part-time
	

	
	Contractual
	


2. 
SPECIFIC QUESTIONS

Please tick (√) in the most appropriate answer box

1=Strong Disagree
2=Disagree
 3= Neutral  4=Agree
  5=Strong Agree

	Quality Planning
	RANKING SCALE

	
	1
	2
	3
	4
	5

	Quality planning procedures significantly contribute to the timely completion of construction projects.
	
	
	
	
	

	Effective quality planning ensures efficient utilization of construction materials and resources.
	
	
	
	
	

	Adequate quality planning results in better coordination among stakeholders involved in construction projects.
	
	
	
	
	

	Adherence to quality planning guidelines enhances the overall quality of construction work.
	
	
	
	
	

	Effective quality planning minimizes the occurrence of unexpected delays during construction projects.
	
	
	
	
	

	Quality planning activities are sufficiently integrated into the overall project management process.
	
	
	
	
	

	The implementation of quality planning measures enhances stakeholder satisfaction with construction projects.
	
	
	
	
	

	Quality planning facilitates proactive risk management, reducing the likelihood of disruptions.
	
	
	
	
	

	The documentation and communication of quality planning objectives are clear and accessible to all relevant stakeholders.
	
	
	
	
	

	Quality control

	Quality control procedures significantly contribute to the timely completion of construction projects.
	
	
	
	
	

	Effective quality control ensures efficient utilization of construction materials and resources.
	
	
	
	
	

	Adequate quality control results in better coordination among stakeholders involved in construction projects.
	
	
	
	
	

	Adherence to quality control guidelines enhances the overall quality of construction work.
	
	
	
	
	

	Quality control measures help minimize unexpected delays during construction projects.
	
	
	
	
	

	Regular quality control checks improve the accuracy and precision of construction activities.
	
	
	
	
	

	Implementing quality control protocols reduces the need for rework in construction projects.
	
	
	
	
	

	Quality control activities are integrated effectively into the overall project management process.
	
	
	
	
	

	Effective quality control increases stakeholder satisfaction with construction projects
	
	
	
	
	

	Process Audit
	
	
	
	
	

	Process audits conducted during construction projects significantly contribute to identifying inefficiencies and areas for improvement.
	
	
	
	
	

	Adherence to process audit procedures leads to a reduction in errors and delays during construction projects.
	
	
	
	
	

	The implementation of process audits enhances the reliability and consistency of construction processes.
	
	
	
	
	

	Process audits contribute to the optimization of resource utilization and cost control in construction projects.
	
	
	
	
	

	The presence of robust process audit mechanisms improves adherence to project timelines and milestones.
	
	
	
	
	

	Process audits ensure compliance with regulatory requirements and industry best practices in construction projects.
	
	
	
	
	

	Feedback obtained from process audits is effectively utilized to implement corrective actions and enhance project efficiency.
	
	
	
	
	

	Process audits enhance transparency and accountability in construction project management.
	
	
	
	
	

	Documentation of process audit findings provides valuable insights for decision-making and continuous improvement efforts.
	
	
	
	
	

	Construction Efficiency Indicators

	Construction projects are consistently completed within the scheduled timeframe.
	
	
	
	
	

	The allocated budget for construction projects is effectively managed to prevent cost overruns.
	
	
	
	
	

	The quality of construction work meets or exceeds industry standards and client expectations.
	
	
	
	
	

	Resources, including labour and materials, are efficiently utilized throughout the construction process.
	
	
	
	
	

	Stakeholders involved in construction projects express high levels of satisfaction with the process and outcomes.
	
	
	
	
	

	Safety protocols and measures are rigorously implemented to ensure the well-being of construction personnel.
	
	
	
	
	

	The need for rework in construction activities is minimized, indicating high levels of precision and accuracy.
	
	
	
	
	

	Construction projects consistently adhere to regulatory requirements and standards.
	
	
	
	
	

	Project milestones are achieved according to the planned timeline, ensuring timely delivery of completed projects.
	
	
	
	
	


THANK YOU!
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Appendix III: Publications Articles

EFFECT OF QUALITY PLANNING ON CONSTRUCTION EFFICIENCY AT TANZANIA NATIONAL ROADS AGENCY IN KILIMANJARO REGION

Sebastian Richard Mwanahapa

&

Dr. Sophia Mbura
Dr. Salvio Macha
Open University f Tanzania
Abstract 

This study sought to examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region. The lean construction theory and a post-positivist philosophy were employed in this research study, which adopted a quantitative approach and an explanatory research design. The population of 215 employees was selected using simple random sampling technique, gathering primary data through a self-administered questionnaire and secondary data through a thorough review of relevant documents. Data was analyzed using descriptive and inferential statistics with the help of SPSS version 26. Findings showed that quality planning contributes significantly to timely project completion and optimizes material and resource use while improves stakeholder coordination. The study concludes that quality planning positively impact construction efficiency and recommends TANROADS enhance quality planning, strengthen quality control with advanced technologies and training, and prioritize regular process audits. Future studies should explore applying quality assurance practices from other industries, like healthcare and manufacturing, to construction.
Keywords: Quality Planning, Construction, Efficiency, Roads, Assurance

1. Introduction

Globally, the construction industry stands as a pivotal driver of economic growth and societal advancement. Nyakala (2017) underscores the formidable challenge of upholding quality and sustainability in construction endeavors, resonating across continents. In Europe, as exemplified by the stringent standards of Germany and the United Kingdom, robust quality frameworks are firmly established to not only spur economic prosperity but also to guarantee the resilience and safety of critical infrastructure (Jogdand & Deshmukh, 2017). 
Similarly, across Asia, notably in technologically advanced nations like Japan and Singapore, sophisticated quality control measures leverage innovation to curtail errors and defects, thereby amplifying operational efficiency (Khadim, 2017). Concurrently, in the Americas, nations such as the United States and Canada underscore the paramount importance of quality assurance in fostering sustainable development (Panuwatwanich & Nguyen, 2017), thus aligning with the overarching global mandate for uncompromising standards in construction practices.
In Africa, the construction sector stands at the nexus of fostering economic growth and development. While commendable progress has been made in implementing comprehensive quality management systems in countries like South Africa, and others such as Nigeria and Kenya are increasingly prioritizing quality control to bolster construction efficiency, a pervasive challenge persists (Vermeulen, Pretorius & Munyai, 2017). The variability in quality assurance practices across the continent poses a formidable obstacle to sustained progress in construction endeavors. As noted by Obare et al. (2016), despite the widespread acknowledgment of the pivotal role quality assurance plays in ensuring the longevity and sustainability of infrastructure projects, the inconsistency in its application casts doubts on the overall effectiveness of these practices (Zehir et al., 2022). This glaring discrepancy underscores a critical dilemma necessitating urgent attention to a comprehensive and rigorous examination of the tangible impact of quality assurance practices on construction efficiency across diverse African contexts.
The construction sector in Tanzania, overseen by the TANROADS confronts a critical challenge affecting construction efficiency. Kikwasi & Escalante (2021) asserted that despite the crucial role of infrastructure development in the nation's growth, there is a recurring problem with lapses in quality assurance practices within construction projects. Instances of substandard materials, inadequate planning, and insufficient quality control measures have been observed, leading to compromised construction efficiency (Mkude & Dachi, 2022). This issue not only jeopardizes the durability and safety of road infrastructure but also poses a hindrance to the socio-economic development goals of Tanzania (Mwila et al., 2019).  
In particular, the Kilimanjaro region, served by TANROADS, has experienced notable instances where the impact of compromised quality assurance practices on construction efficiency is evident (Kapinga & Lyimo, 2019).  Despite the commendable contributions from esteemed researchers such as Lawani et al. (2023), Sihombing & Sumurung (2023), Oni et al. (2019), and Harrison-Zotsi (2019), it is evident that a persistent gap remains, encompassing both empirical and contextual dimensions. While these scholars have offered valuable insights, there is the existence of a research gap in terms of a comprehensive understanding of the specific challenges related to quality assurance practices in the construction sector overseen by TANROADS. Thus, the researcher intended to examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region.
2. Literature Review

2.1 Quality Planning 

Before a project is executed, quality planning is an essential stage in the quality management process (Zeng, 2019). It entails creating a detailed plan that specifies the requirements, standards, and procedures for quality that must be adhered to throughout the project. Proactive in nature, quality planning prioritizes fault prevention above later problem detection and correction. Establishing methods to reach and maintain the intended level of quality, as well as setting quality targets and metrics, are all part of this step. A project's success is largely dependent on effective quality planning, which guarantees that all parties involved are aware of the standards for quality and how they will be met (Oni et al., 2019). In this study, quality planning is defined as the proactive process of setting quality standards and procedures before project execution, to ensure project success.
2.2 Construction Efficiency 

According to Amusan, Ayo & Oluwatobi (2017), construction efficiency is the efficient and cost-effective utilization of resources during the project's design, execution, and completion. To accomplish project goals in a timely and economical manner entails optimizing the allocation of time, labor, resources, and cash. While upholding quality standards, an effective construction process reduces waste, prevents delays, and increases production. According to Jogdand and Deshmukh (2017), evaluating variables like project schedules, resource use, cost-effectiveness, and the general efficacy of project management techniques is necessary to determine how efficient construction is. Achieving construction efficiency is essential to fulfilling the expectations of stakeholders engaged in the building process and guaranteeing good project outcomes (Harrison-Zotsi, 2019). In this study, construction efficiency is defined as the optimization of resource utilization and project management techniques to achieve project goals while maintaining quality standards.
2.3 Lean Construction Theory

The lean construction theory originated from Lean Manufacturing principles and gained prominence in the construction industry through the work of scholars like Lauri Koskela. Koskela, along with Greg Howell, published influential papers in the 1990s that laid the foundation for Lean Construction thinking.
According to Zeng (2019), lean construction is a management style that emphasizes maximizing value and reducing waste in the building process. It takes inspiration from Lean Manufacturing and modifies it to fit the particular difficulties faced by the building sector. The discovery and removal of wasteful, or non-value-adding, operations is one important principle. Lean Construction places a strong emphasis on pull-based manufacturing, where work is only started when there is demand, continuous improvement, and collaboration among project stakeholders. According to Oni et al. (2019), the Last Planner System is a crucial element of Lean building that incorporates cooperative planning and control mechanisms. This approach enhances efficiency by reducing unpredictability and improving coordination throughout the building process.
Koskela (2000) states that the goal of lean construction is to increase the value that is supplied to the customer, increase production, and eliminate waste to enhance the overall efficiency of building projects. For example, the Last Planner System uses commitment-based scheduling, ongoing feedback loops, and thorough planning to make sure the project stays on track, which helps to cut down on delays and boost efficiency.
Yee (2018) asserts that the advantages of lean construction include concentrated waste avoidance, which boosts effectiveness and economy. Through the methodical identification and removal of activities that bring no value, resource utilization is optimized, procedures are streamlined, and project costs are decreased. Because Lean concepts are collaborative, they increase communication and collaboration among project stakeholders, sharing ideas and responsibilities and fostering a positive work environment. Furthermore, because construction projects are dynamic, Lean Construction's emphasis on continuous improvement enables teams to adapt efficiently to changing conditions and ensures efficiency throughout the project lifespan. According to Lawani et al. (2023), Lean Construction is a beneficial approach that can be used to achieve efficiency, cost-effectiveness, and collaborative success in the construction industry due to its joint strengths.
Opponents like Faller (2018) and Sihombing & Sumurung (2023) point out implementation flaws in Lean Construction and blame opposition on the need for a cultural shift in customary behaviors. Adoption may be hampered by ingrained conventions, which might provoke resistance from stakeholders used to conventional approaches. Complex projects with unknowns may provide difficulties that make total waste removal more difficult. Construction projects are dynamic, which can make careful planning difficult, despite the theory's recommendation. According to Zeng (2019), a successful application necessitates a high degree of cooperation, understanding, and dedication from all parties involved. This can make it difficult to reach the required level of collaboration and may even compromise effectiveness in some project circumstances.
In this study, the lean construction theory was applied to assess how lean principles, such as waste reduction, collaborative planning, and continuous improvement, impact the efficiency of construction projects. The last planner system, in particular, was examined for its effectiveness in coordinating quality planning to enhance overall construction efficiency.
2.4 Empirical Review 

Zeng (2019) examines the Ministry of Education's directive for the construction of an internal quality assurance system in higher vocational colleges. The study specifically focuses on the implementation of this system and its impact on comprehensive teaching diagnosis and improvement within higher vocational colleges. The location of the study is China. The population consists of higher vocational colleges affected by the Ministry of Education's directive. Zeng utilizes a descriptive research design to explore the principles, methods, and construction examples of the internal quality assurance system, elucidating ideas and paths for system construction. 
The study employs qualitative data analysis techniques to clarify the effectiveness of the internal quality assurance system. Key findings include quality planning guarantee mechanism by Hunan Modern Logistics College, addressing material and resource usage problems in construction. However, a criticism of the study is that it lacks an assessment of the effect of quality assurance practices on construction efficiency in the specific context of Tanzania. Therefore, it may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency in the Tanzania National Roads Agency – Kilimanjaro region.
Lawani et al. (2023) evaluate the effectiveness of the 'Viewpoint' construction technology package, focusing on 'Field View' and 'Viewpoint For Projects,' for quality assurance. The study utilizes existing projects as case studies and engages seven industry practitioners through semi-structured interviews. The location of the study is not specified. The population comprises industry practitioners involved in construction projects utilizing the Viewpoint technology package. The study employed purposive sampling to select knowledgeable and experienced practitioners for interviews. 
The study utilizes thematic analysis to analyze interview data and identify key themes and insights regarding the benefits of adopting Viewpoint technology. Key findings include improvements in quality management, inspection check sheets, reporting non-conformance, and enhancing Information Management with a common data environment. However, this study fail to assess the effect of quality assurance practices on construction efficiency in the specific context of Tanzania. Consequently, the study may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency within the Tanzania National Roads Agency – Kilimanjaro region.
Yee (2018) investigates the relationship between Total Quality Management (TQM) and project performance in Malaysian construction organizations. The population comprises employees and managers of construction organizations in Malaysia. Yee employs stratified random sampling to collect data from 161 valid responses using questionnaires. The study utilizes correlational analysis to examine the relationship between TQM practices and project performance. 

Key findings reveal a partial correlation between TQM practices and project performance, emphasizing the dominance of operation focus and workforce focus in quality performance. Though, the findings indicated that stakeholder satisfaction levels were not significantly impacted by quality planning initiatives. A criticism of the study is its failure to directly assess the effect of quality assurance practices on construction efficiency in Tanzania, limiting its applicability to the specific context of the Tanzania National Roads Agency – Kilimanjaro region. Therefore, while providing valuable insights into TQM and project performance, it may not directly contribute to understanding the relationship between quality assurance practices and construction efficiency within the specified region.
3. Methodology

This study adopted a post-positivist philosophy to explore the relationship between quality assurance practices and construction efficiency within the Tanzania National Roads Agency (TANROADS) in the Kilimanjaro region. A quantitative research approach was employed, utilizing numerical data to identify patterns and test hypotheses regarding quality planning, control, and process audits' effects on construction efficiency. 
The explanatory research design was chosen to examine the causal links between quality assurance practices and efficiency outcomes. The study focused on TANROADS' Kilimanjaro region, an area with significant challenges in construction quality, which affects infrastructure development. A sample of 140 employees was selected using simple random sampling from the agency's 215 employees to ensure representative and statistically reliable findings. 
The Yamane (1967) formula was used as follows:

[image: image16.emf] =[image: image18.emf] = [image: image20.emf] = 140

Where n = number of samples, N = total population; e = standard error of sampling (5%) is tolerated.

Data for this study was collected using both primary and secondary sources. Primary data was gathered through a self-administered questionnaire, designed on a five-point Likert scale, to gather responses on quality planning, control, process audit, and construction efficiency. Simple random sampling was used to select respondents, enabling quantitative analysis of variable relationships. 
Secondary data was collected from relevant documents, including reports and records from the Tanzania National Roads Agency – Kilimanjaro region, providing historical context. Data analysis was conducted using both descriptive and inferential statistical methods through SPSS version 26, with descriptive statistics summarizing data characteristics and inferential statistics exploring relationships through correlation analysis.
4. Findings 

In this study, surveys were distributed to 100 officials within the Tanzania National Roads Agency – Kilimanjaro region, and remarkably, all 100 officials actively participated by completing and returning the questionnaires. This study aimed to examine the effect of quality planning on construction efficiency at Tanzania National Roads Agency in Kilimanjaro region.  The findings are shown in Table 1.
From Table 1, findings showed that 77% of respondents agreed or strongly agreed that quality planning procedures significantly contribute to the timely completion of construction projects, with 54% agreeing and 23% strongly agreeing. Only 8% strongly disagreed, 5% disagreed, and 10% remained neutral. This strong consensus suggests that effective quality planning is recognized as a critical factor in ensuring project timelines are met at TANROADS Kilimanjaro region. 

Table 1: Effect of Quality Planning on Construction Efficiency

	Quality Planning 
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
	F
	%
	F
	%
	F
	%
	F
	%
	F
	%

	Quality planning contributes significantly to timely project completion.
	8
	8
	5
	5
	10
	10
	54
	54
	23
	23

	Effective quality planning optimizes material and resource use.
	10
	10
	10
	10
	20
	20
	30
	30
	30
	30

	Adequate quality planning improves stakeholder coordination.
	8
	8
	10
	10
	4
	4
	45
	45
	23
	23

	Adherence to quality planning guidelines enhances construction quality.
	14
	14
	26
	26
	8
	8
	42
	42
	20
	00

	Quality planning minimizes unexpected delays in projects.
	8
	8
	9
	9
	18
	18
	34
	34
	31
	31

	Quality planning is well-integrated into project management.
	0
	0
	0
	0
	10
	10
	50
	50
	40
	40

	Implementing quality planning enhances stakeholder satisfaction.
	10
	10
	14
	14
	9
	9
	28
	28
	39
	39

	Quality planning supports proactive risk management.
	0
	0
	0
	0
	17
	17
	42
	42
	41
	41

	Documentation of quality planning objectives is clear and accessible.
	4
	4
	6
	6
	14
	14
	34
	34
	42
	42


Source: Field Data (2024)
A majority of respondents, 60% agreed that effective quality planning ensures efficient utilization of construction materials and resources. Conversely, 20% were neutral, and 20% either disagreed (10%) or strongly disagreed (10%). This indicates a positive perception of the role of quality planning in resource management among the majority of staff, suggesting that TANROADS should focus on refining quality planning processes to further optimize material and resource usage. Also, a significant portion of respondents, 68%, agreed or strongly agreed that adequate quality planning results in better coordination among stakeholders, with 45% agreeing and 23% strongly agreeing. Meanwhile, 10% disagreed and 8%) strongly disagreed while 4% remained neutral. This suggests that effective quality planning is seen as a key driver of stakeholder coordination. TANROADS should enhance quality planning mechanisms to foster better collaboration and communication among project stakeholders.
The majority of the respondents 62% agreed that adherence to quality planning guidelines enhances the overall quality of construction work. However, 40% of respondents had opposing views, with 26% disagreeing and 14% strongly disagreeing, while 8% were neutral. This indicates some division in opinions, highlighting the need for TANROADS to reinforce the importance of adhering to quality planning guidelines through training and clear communication.
A majority of respondents (65%) agreed or strongly agreed that effective quality planning minimizes unexpected delays, with 34% agreeing and 31% strongly agreeing. Meanwhile, 18% were neutral, 9% disagreed, and 8% strongly disagreed. This indicates a strong belief in the importance of quality planning to prevent delays. For TANROADS - Kilimanjaro region, this suggests that enhancing quality planning practices could significantly reduce project delays, leading to more efficient project completions.
An overwhelming 90% agreed that quality planning activities are well-integrated into project management processes, with no respondents disagreeing or strongly disagreeing, and only 10% remaining neutral. This demonstrates a high level of confidence in the integration of quality planning within overall project management. In this study, 67% of respondents agreed that implementing quality planning measures enhances stakeholder satisfaction, while 9% remained neutral 14% disagreed and 10% strongly disagreed (10%). This suggests that most respondents see a clear link between quality planning and stakeholder satisfaction. TANROADS can leverage this by reinforcing quality planning measures to boost satisfaction among stakeholders, which is crucial for the agency’s reputation and ongoing support.
A significant majority (83%) agreed that quality planning facilitates proactive risk management and reduces disruptions, with 17% remaining neutral and no respondents disagreeing. This consensus indicates a strong recognition of the role of quality planning in risk management. For TANROADS, this implies that focusing on quality planning could be an effective strategy to mitigate risks and avoid project disruptions. The study showed that 76% of respondents agreed (34%) or strongly agreed (42%) that quality planning objectives are documented and communicated, 14% were neutral, 6% disagreed and 4% strongly disagreed. This shows a general satisfaction with the clarity and accessibility of quality planning communications. TANROADS should continue to ensure that quality planning objectives are communicated to all stakeholders to maintain transparency and support.
Correlation Analysis

Correlation analysis examines the strength and direction of relationships between variables, providing valuable insights into how different aspects of a study influence each other.  
Table 2: Correlations

	Correlations

	
	Quality Planning
	Construction Efficiency

	Quality Planning
	Pearson Correlation
	1
	

	
	Sig. (2-tailed)
	
	

	
	N
	100
	

	Construction Efficiency
	Pearson Correlation
	.709
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	100
	100


Source: Field Data (2024).

The correlation between Quality Planning and Construction Efficiency is notably strong, with a Pearson correlation coefficient of .709. This positive and significant correlation (Sig. = .000) suggests that effective quality planning substantially enhances construction efficiency. This implies that TANROADS should prioritize meticulous quality planning to ensure efficient project execution, timely completion, and optimal resource utilization.

5. Discussions
Findings showed that quality planning contributes significantly to timely project completion and optimizes material and resource use while improves stakeholder coordination. These aspects align closely with the principles advocated by lean construction theory, which emphasizes minimizing waste and maximizing efficiency through streamlined processes. Zeng (2019) further supports this perspective by highlighting how effective quality planning enables organizations to address challenges related to material and resource usage in construction projects. For TANROADS - Kilimanjaro region, these findings suggest that strengthening quality planning practices could lead to more efficient project execution, reduced resource wastage, and improved collaboration among stakeholders. This approach not only supports timely project completion but also aligns with sustainable construction practices, potentially enhancing overall project outcomes and stakeholder satisfaction.
The study showed that adherence to quality planning guidelines enhances construction quality and minimizes unexpected delays in projects as it is well-integrated into project management. This aligns with insights from Lawani et al. (2023), who emphasize that effective quality planning improves inspection check sheets, facilitates reporting of non-conformances, and ultimately enhances overall project performance. 
This synergy between the study's findings and existing literature suggests that TANROADS - Kilimanjaro region could benefit significantly from reinforcing its quality planning protocols. The agency can possibly contribute to more successful and efficient project results by improving these processes, which will guarantee higher standards of construction quality, expedite project workflows, and prevent interruptions.
Findings showed that implementing quality planning enhances stakeholder satisfaction, supports proactive risk management and documentation of quality planning objectives is clear and accessible. This contrasts with Yee's (2018) findings, which suggested that stakeholder satisfaction levels were not significantly influenced by quality planning initiatives. 
These results underscore the importance of context-specific approaches to quality planning implementation, highlighting the need for TANROADS to tailor its strategies to effectively address stakeholder expectations and concerns. By maintaining clear communication and thorough documentation of quality planning objectives, TANROADS can foster greater stakeholder confidence and engagement, while also proactively managing project risks to ensure smoother project outcomes and stakeholder satisfaction.  
6. Conclusions

The study concluded that effective quality planning significantly enhances construction efficiency at the Tanzania National Roads Agency in the Kilimanjaro region. This includes improving project timelines, resource utilization, stakeholder coordination, and overall project quality. Strengthening quality planning processes is crucial for achieving consistent and efficient project outcomes.
7. Recommendations

The study recommends that TANROADS - Kilimanjaro region enhance its quality planning processes to include detailed scheduling and resource allocation frameworks. Implementing robust quality planning guidelines can streamline project timelines and resource utilization, thereby improving overall construction efficiency. It is advised that future research investigate the cross-sectoral application of quality assurance standards by looking at how construction efficiency might be improved by adapting techniques from other industries, such as manufacturing and healthcare. 
Additionally, investigating the impact of emerging technologies like Building Information Modeling (BIM) and real-time monitoring systems could uncover innovative approaches to quality management. Qualitative research methods, such as interviews and focus groups, should be integrated to capture nuanced stakeholder perspectives on quality assurance practices. Comparative analyses across different regions or departments within TANROADS would further elucidate variations in implementation and identify best practices for improving overall project outcomes. 
Finally, longitudinal studies are essential to track the sustained effects of these practices over time, providing valuable insights into their evolution and effectiveness in enhancing construction efficiency.
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