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Abstract – The construction industry plays a crucial role in economic development, where delivering high-

quality infrastructure is essential for sustainability and client satisfaction. Quality in construction can be 

broadly defined as meeting customer expectations or ensuring compliance with specified standards. Achieving 

and maintaining quality is therefore vital for the long-term success of infrastructure projects. This review aims 

to provide insights for clients, project managers, designers, and contractors by identifying the critical factors 

influencing process quality and ranking them by their relative importance. Within the sector, Performance 

Management Systems (PMS) and Quality Management Systems (QMS) emphasize quality planning, product 

testing, monitoring, and continuous improvement, ensuring that projects are completed within the required 

standards, cost, and time constraints. A flexible and supportive organizational environment is also necessary 

to advance effective quality practices across all project stages. This paper reviews and synthesizes literature 

on quality management in construction projects, highlighting major influencing factors and offering guidance 

for improved implementation in infrastructure development. 
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1. Introduction  

The construction industry is one of the largest sectors contributing to the economic growth and infrastructure 

development of a nation. It not only provides essential facilities such as transportation networks, housing, and 

utilities but also supports employment and industrial growth. However, the industry continues to face 

persistent challenges related to cost overruns, delays, rework, and poor-quality outcomes. These challenges 

highlight the growing importance of quality management as a critical component of successful infrastructure 

project delivery. 

Quality in construction can be broadly defined as the ability of a finished product or service to meet or exceed 

customer expectations while conforming to specifications, standards, and regulations. It is an essential factor 

in achieving sustainability, durability, and customer satisfaction. A project that fails to meet quality standards 

not only increases costs due to rework and disputes but also undermines trust among stakeholders. As 

infrastructure projects involve multiple participants clients, project managers, contractors, designers, 

consultants, and suppliers ensuring quality requires a comprehensive and collaborative approach. 

In recent decades, the concept of Quality Management Systems (QMS) and Performance Management 

Systems (PMS) has been increasingly adopted in the construction industry. A QMS provides structured 

guidelines for planning, controlling, and improving processes that affect construction outputs. Meanwhile, 

PMS focuses on monitoring performance, product testing, and ensuring compliance with standards throughout 
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the project lifecycle. Together, these systems aim to achieve three key objectives: completing projects within 

budget, within the specified timeframe, and at the desired quality level. 

Despite growing awareness, the construction industry still struggles with implementing effective quality 

management practices. Studies have reported issues such as inadequate training of personnel, poor 

communication among stakeholders, misinterpretation of Total Quality Management (TQM) principles, and 

resistance to adopting new technologies. Additionally, external challenges, including low-bid procurement 

systems, regulatory pressures, and increasing global competition, further complicate quality assurance. These 

concerns underline the need for a supportive organizational culture that fosters innovation, collaboration, and 

continuous improvement. 

In response to these challenges, researchers have employed various approaches such as questionnaire surveys, 

case studies, and statistical models (e.g., Relative Importance Index) to identify and rank the factors 

influencing construction quality. Critical determinants commonly highlighted include management 

commitment, skilled workforce, material quality, effective methods, technological innovation, and regulatory 

compliance. By examining these factors, it is possible to develop targeted strategies that improve project 

outcomes and enhance long-term performance. 

This paper presents a comprehensive review of literature related to quality management in infrastructure 

projects. The objective is to synthesize existing knowledge, identify recurring themes, and highlight gaps that 

require further research. In particular, the paper emphasizes the significance of organizational commitment, 

adoption of modern management systems, and integration of innovative technologies to strengthen quality 

practices. The findings are expected to benefit stakeholders including clients, contractors, project managers, 

and policymakers by providing practical insights into improving construction quality and ensuring sustainable 

infrastructure development. 

 

1.1 Importance of quality management with contributing factors 

Quality management plays a crucial role in ensuring the success of infrastructure projects. Its importance can 

be highlighted under the following points: 

1. Customer Satisfaction: One of the primary goals of quality management in construction is to meet or 

exceed client expectations. Delivering projects that align with specifications, functional requirements, and 

aesthetic values builds trust between clients and contractors. High-quality outcomes enhance customer 

satisfaction, which is essential for repeat business, positive recommendations, and long-term partnerships. 

2. Cost Efficiency: Poor quality often leads to rework, delays, material wastage, and disputes, which 

significantly increase project costs. Quality management minimizes these issues by ensuring that 

resources are effectively utilized and that construction activities are executed correctly the first time. This 

efficiency contributes to improved profitability and better resource allocation. 

3. Timely Completion: Time overruns are common challenges in construction projects, often linked to 

poor quality control and mismanagement. By implementing effective quality management practices, 

processes become more streamlined, reducing errors and delays. This ensures that projects are completed 

on schedule, benefiting both clients and contractors. 

4. Compliance with Standards: Infrastructure projects must adhere to national regulations, building 

codes, and international quality standards such as ISO 9001. Quality management ensures compliance at 

every stage, from planning to execution, thereby avoiding legal complications, penalties, and reputational 

damage. It also guarantees that the delivered infrastructure is safe, reliable, and durable. 

5. Sustainability: Quality management contributes to sustainable construction by reducing resource 

wastage, preventing rework, and ensuring the durability of built structures. Long-lasting, defect-free 

infrastructure reduces environmental impact and maintenance costs while promoting responsible use of 

materials and energy. This supports broader environmental and social sustainability goals. 

6. Reputation and Competitiveness: Companies with a strong commitment to quality gain credibility in 

the construction market. Adopting systems such as TQM or ISO certification enhances a firm’s reputation 

and competitiveness, helping it secure more projects in both local and international markets. Strong 

quality management practices therefore act as a differentiating factor in a highly competitive industry. 

7. Risk Reduction: Construction projects are exposed to risks such as safety issues, design flaws, 

contractual disputes, and stakeholder conflicts. Effective quality management reduces these risks by 

maintaining clear documentation, ensuring proper supervision, and monitoring performance at each stage. 

This leads to more predictable outcomes and minimizes the chances of project failures. 
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1.2 Contributing factors to quality management 
The effectiveness of quality management in construction projects depends on multiple interrelated factors, 

often categorized as follows: 

Table 1: Contributing factors to quality management in construction projects 

Category Contributing Factors 

Management Commitment to quality, leadership involvement, clear scope definition, 

effective planning, monitoring, and audits. 

Workforce Skilled labour, training and awareness, supervision quality, teamwork, 

and motivation. 

Materials Use of appropriate and high-quality materials, proper storage and 

handling, minimizing material wastage. 

Methods/Processes Adoption of standardized procedures, accurate documentation, efficient 

workflows, correct interpretation of TQM and QMS practices. 

Technology/Innovation Use of modern construction technologies, digital tools (BIM, AI, 

automation), advanced testing methods, and continuous improvement 

practices. 

Regulations/External 

Environment 

Compliance with ISO/QMS standards, government policies, 

procurement methods, contractual frameworks, and global competition 

pressures. 

 

The figure 1 shows fishbone diagram for contributing factors to quality management in construction projects. 

 

 
Figure 1: Fishbone diagram for contributing factors to quality management in construction projects 

 

2. Literature Review  

The following are the previous research review based on quality management in construction projects. 

Arditi et al. (1997) There is great potential for quality improvement in the construction process. A study of 

the literature and of surveys conducted in the USA indicated that management commitment to quality and to 

continuous quality improvement is very important; construction industry professionals are well aware of the 

importance of quality training; partnering agreements among the parties in the construction process constitute 

an important step in securing a high quality product; a feedback loop could upgrade the original quality 

standards used in the industry; the clarity of project scope and requirements as well as of drawings and 

specifications is a prerequisite for high process quality [1].  

Chin-Keng et al. (2011) provides valuable insights into quality management practices within the Malaysian 

construction industry; however, several limitations constrain the generalizability of its findings. The limited 

sample size restricts the potential for robust statistical analysis, while the reliance on convenience sampling 

raises concerns regarding precision and representativeness. In addition, the selection of interviewees could not 

always be assured as the most appropriate representatives of their organizations. The level of disclosure by 
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participants regarding organizational weaknesses was uncertain, and competing professional commitments 

further reduced the depth of engagement in some interviews. These limitations highlight the need for more 

comprehensive future investigations [2]. 

Al-Ani et al. (2011) advocated for a Quality Management System (QMS) for Construction Site to enhance 

quality control and interaction among professionals at different Organizational levels. According to the 

analysis, there have been two key causes for worse efficiency of the construction sector: non-use of wood 

products and bad fabrication methods. He remarked that there is indeed a misinterpretation about Total quality 

management implementation [3]. 

Harrington et al. (2012) characterized the performance and efficiency issues, and the major focus of this 

research is that quality management is most needed to counter the losses in the construction project. 

According to the writer, there was not enough study on improved approaches to quality management [4]. 

According to Abukar Warsame et al. (2013) performance management is the process of providing the 

highest level of standard for a building project. The primary focus was on identifying variables impacting 

quality control for professionals in building projects. Techniques of procuring used is the construction of 

major transit projects [5]. 

According to Phatak et al. (2014) quality management is a managerial technique that focuses on key goals of 

the work which is to preserve and enhance performance standards and to satisfy customers. Through a 

questionnaire survey, this study explored the requirement and advantages of widespread adoption of quality 

assurance in the construction project [6]. 

Joy et al. (2014) emphasized how the construction sector plays the much more vital role both financially and 

culturally for obtaining excellence in building. Quality is essential for long-term success and client pleasure. 

Performance is measured as "meeting the customer prospect." The focus of this thesis is to provide customers, 

project teams, engineers, and construction firms with the knowledge they really ought to properly manage the 

efficiency of construction building projects by recognizing and ranking the factors that determine the quality 

of construction projects. The comparative index was used to identify factors, and solutions were made to 

improve their effectiveness for construction [7].  

D. Ashok Kumar (2014) concentrated on the elements that influence project quality administration. They 

resolve the outcomes using quality control and assurance documents and discussions. Field personnel are 

well-versed in the aspects that have a significant impact on quality. This document assists in exposing the 

primary aspects that impact building quality and is also effective in decreasing waste production, skill waste, 

cost of time, and indirect waste [8].  

Attakora-Amaniampong et al. (2014) discovered a link connecting Total quality management (TQM) and 

the level of client satisfaction engagement in project management practices at each of Ghana's construction 

industry. The research included both hypothetical evaluations of 50 appellants depending on content analysis 

and an inquiry employing quizzes [9]. 

Nahyan et al. (2014) provided a clear example of a major capital construction on the topic of project 

management methods and their influence on parties involved. In the UAE, an examination of big highway 

building was conducted. Data was gathered through a variety of approaches, including standard of validity, 

interviews with key stakeholders, a field study, and a constructive debate. The outcome emphasizes the need 

of improving coordination, interaction, and judgement call abilities, as well as exchanging ideas with all 

participants [10]. 

Dasuki et al. (2015) concentrated on the application of the quality management work flow in the ship 

construction field, and the qualitative methodology was chosen as the most relevant research method among 

those applicable for this study. The key goal was to be successful in the adoption of management system in 

the ships construction site [11]. 

Anup W S et al. (2015) recognized the problems that arise with the implementation of Quality Management 

Systems. A prime example wherein the interview is completed which carried out utilizing the qualitative 

content analysis. They have used content analysis approach to accurately record all of the sources, procedures, 

and outputs [12]. 

Mane et al. (2015) discussed the importance of quality control in a building project. The author stated that a 

Quality Management System (QMS) may be used regardless of the size of the business or the size of the 

project. The significance of a five-point scales is discussed in detail regarding grading qualities. Following 

that, in the following stage, discussions with persons working on the project were conducted [13]. 
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Swapnil Subhash Erande et al. (2016) Globalization has significantly altered the dynamics of the Indian 

construction sector, intensifying competition through the growing prevalence of international bidding. To 

remain competitive, firms must demonstrate excellence in quality, cost efficiency, and timely project delivery 

while ensuring customer satisfaction. Total Quality Management (TQM) emerges as a critical approach to 

enhance organizational performance by emphasizing process improvement, employee training, teamwork, and 

customer orientation. The study investigates TQM practices within construction companies in Pune and 

Nashik through questionnaire surveys and interviews with engineers and managers. Employing the importance 

index for analysis, it identifies practical challenges to effective TQM implementation [14]. 

Shah et al. (2018) Quality management is most important consideration in any infrastructure construction 

project. The paper constitutes about the quality management practices of infrastructure construction projects. 

Indian government declares schemes and policies for growth in quality of construction work. The main aim of 

this research is to achieve high quality of construction work and give most advantageous quality of 

infrastructure to society and also encounter the requirements of all the interested parties of the infrastructure 

projects. Little research work was done and studied for finding applied problems of quality management in a 

practical and current situation of an infrastructure project. Analysis and conclusions from a questionnaire 

survey and data analysis were done from the quality audits, problems pertaining to contractors quality 

management in projects of the infrastructure [15]. 

Patel et al. (2021) explain that a quality management system (QMS) is intended to help organizations meet 

the quality expectations of customers, which is vital for long-term success in construction projects. ISO 9001, 

part of the ISO 9000 standards, provides structured guidelines for establishing such systems to manage 

processes affecting goods and services. While construction firms report significant benefits from ISO 

certification, including improved efficiency and stronger management, challenges remain. A key issue is 

employees’ limited knowledge of QMS practices. To overcome these barriers, organizations must strengthen 

preparation and conduct thorough internal and external audits [16]. 

Quadri et al. (2021) In the building and construction sector, the Performance Management System (PMS) 

refers to planning phase, product testing, and control and improvement of the quality. The primary goal of the 

building sector is that construction projects are completed successfully within the constraints of good 

standard, specified time frame, and cost involved. According to the QMS research, construction companies 

should create a flexible and conducive overall organizational environment that encourages the advancement of 

quality management in all facets of the business. In the latest research, a survey is conducted by interviewing 

people with involved parties. The project's people who participated have included the investor, a project 

financial analyst, a construction company, as well as various contractors and supply chain partners. Authors 

created questionnaires regarding quality facets in infrastructure projects for builders/contractors, advisors, and 

buyers of buildings. This article involves collection of data gathered during builder / contractor survey 

interview [17]. 

Egbebi Adeleke Oluwatosin (2024) Quality management remains a fundamental aspect of construction 

projects, ensuring compliance with established standards and the fulfillment of client expectations. This study 

synthesizes insights from literature reviews, case studies, and empirical data gathered through surveys and 

interviews to evaluate effective approaches for maintaining quality across the project lifecycle. The findings 

underscore the significance of proactive quality planning, systematic assurance, and stringent control 

measures. Case study evidence demonstrates the positive impact of these practices on project performance, 

resource optimization, and stakeholder satisfaction. The research further suggests that integrating innovative 

technologies offers promising pathways for advancing construction quality management in the future [18]. 

Tarekegn Gurmu et al. (2024) The persistence of construction defects in recently completed projects has 

heightened global concerns regarding quality performance. Recognizing the complexity of factors 

contributing to such defects, this study applied the PRISMA guidelines to systematically review and 

quantitatively prioritize critical quality-related variables. Drawing from 22 studies, 45 key factors were 

identified, with meta-analysis ranking poor communication, inadequate teamwork, lack of skilled labour, 

weak supervision, design errors, design complexity, and low-bid contracting as the most influential. The 

analysis, which demonstrated low heterogeneity, reinforces the reliability of the rankings. The findings 

provide stakeholders with a robust evidence-based foundation for developing targeted strategies to enhance 

construction quality worldwide [19]. 

Sooraj et al. (2024) Total Quality Management (TQM) has emerged as a modern approach to enhancing 

quality within the construction industry, succeeding practices such as ISO standards, quality control, and 
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quality assurance. Despite its potential, many organizations continue to experience challenges in 

systematically planning and implementing TQM principles. This study explores prevailing TQM practices in 

construction firms, assessing their effectiveness and identifying barriers to implementation. Data were 

collected through interviews with contractors, project managers, and other stakeholders, while statistical tools 

such as frequency analysis, response rates, and chi-square testing were employed. The findings aim to provide 

industry practitioners with deeper insights and practical guidance on adopting TQM effectively [20]. 

Dou et al. (2025) examined 88 demonstration cases from diverse cities and project conditions in China to 

investigate proactive quality and safety management in intelligent construction. By employing text mining and 

knowledge network analysis, it extracts critical success elements and explores their interrelationships. The 

research proposes a comprehensive framework that emphasizes synergy among emerging digital technologies, 

multi-stage processes, and multi-dimensional tasks. The framework not only advances theoretical 

understanding by offering a new methodological approach but also supports practical application, enabling 

stakeholders to improve safety, quality, and collaborative management. While highly comprehensive, its 

reliance on limited authoritative cases presents some constraints [21]. 

After identifying these factors, an integrated framework shown in Table 2 for assessing the factors affecting 

quality management was developed. 

Table 2: Factors affecting Quality Management 

Main Factor Sub-Factor Detailed Explanation with Examples 

Communication Lack of 

communication 

Poor communication among project teams leads to 

misunderstandings and errors during construction tasks, 

reducing quality. 

Miscommunication 

between teams 

Inadequate sharing of quality requirements causes 

inconsistent workmanship and rework. 

Skilled 

Workforce 

Lack of skilled 

workers 

Insufficiently trained laborers and subcontractors result in 

poor execution and defects. 

Poor subcontractor 

management 

Selecting subcontractors without verifying skills and past 

work can compromise overall quality. 

Supervision & 

Management 

Poor supervision Ineffective monitoring allows defects to go unnoticed, 

impacting final project standards. 

Weak project 

management 

Lapses in quality control planning and enforcement lead 

to quality lapses despite availability of resources. 

Design Design errors Incorrect or incomplete designs cause confusion and 

require costly rework at the construction site. 

Complex design Overly complicated design elements increase the risk of 

mistakes during execution. 

Material Quality Low-quality 

materials 

Use of substandard materials compromises structural 

integrity and durability. 

Supplier and 

vendor failures 

Suppliers delivering inferior or incorrect materials 

jeopardize project quality. 

Documentation Failure to 

document changes 

Unrecorded design or material substitutions can cause 

inconsistencies and quality issues. 

Project Changes Scope creep Unplanned expansion of project scope without appropriate 

planning jeopardizes quality adherence. 

Audits and 

Testing 

Ignored or 

insufficient audits 

Failure to conduct or act upon quality inspections results 

in undetected defects. 

Timing & 

Planning 

Last-minute 

changes 

Late design or process changes leave insufficient time for 

proper implementation, affecting quality. 

 

The following Table 3 shows the representative references, category and sub-factors affecting quality 

management.  

Table 3: Representative References, category and sub-factors affecting quality management 

Representative References  Category Sub-Factors 

https://ijsrem.com/
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Arditi et al. (1997) [1]; 

Warsame et al. (2013) [5]; 

Joy et al. (2014) [7]; 

Ashok Kumar (2014) [8]; 

Attakora-Amaniampong et al. 

(2014) [9]; 

Nahyan et al. (2014) [10]; 

Shah et al. (2018) [15]; 

Patel et al. (2021) [16]; 

Quadri et al. (2021) [17]; 

Adeleke (2024) [18]; 

Dou et al. (2025) [21] 

Management 1. Commitment to quality & continuous 

improvement  

2. Partnering & stakeholder collaboration  

3. Clear scope, drawings, specifications  

4. Coordination & communication  

5. Decision-making ability  

6. Contractor-related issues  

7. Client satisfaction focus  

8. Audit & monitoring processes  

9. Quality assurance adoption 

Arditi et al. (1997) [1]; 

Chin-Keng et al. (2011) [2]; 

Ashok Kumar (2014) [8]; 

Gurmu et al. (2024) [19]; 

Erande et al. (2016) [14]; 

Sooraj et al. (2024) [20] 

Workforce 1. Quality training & awareness  

2. Professional engagement & disclosure  

3. Lack of skilled labour  

4. Weak supervision  

5. Teamwork & employee involvement  

6. Resistance to change (TQM adoption) 

Al-Ani et al. (2011) [3]; 

Ashok Kumar (2014) [8]; 

Erande et al. (2016) [14] 

Materials 1. Non-use of suitable materials (wood 

products)  

2. Fabrication quality issues  

3. Globalization-driven material 

standards 

4. Material waste reduction 

Al-Ani et al. (2011) [3]; 

Harrington et al. (2012) [4]; 

Dasuki et al. (2015) [11]; 

Anup W S et al. (2015) [12]; 

Joy et al. (2014) [7]; 

Sooraj et al. (2024) [20] 

Methods/Processes 1. Misinterpretation of TQM  

2. Lack of improved quality management 

methods  

3. Inadequate workflow application  

4. Documentation gaps  

5. Comparative index ranking of quality 

factors  

6. Total Quality Management (TQM) 

systematic adoption 

Adeleke (2024) [18]; 

Gurmu et al. (2024) [19]; 

Dou et al. (2025) [21]; 

Erande et al. (2016) [14]; 

Joy et al. (2014) [7] 

Technology/Innovation 1. Integration of digital technologies  

2. Innovative QMS practices  

3. Intelligent construction frameworks  

4. Process improvement tools  

5. Importance index/Comparative 

analysis 

Warsame et al. (2013) [5]; 

Shah et al. (2018) [15]; 

Patel et al. (2021) [16]; 

Erande et al. (2016) [14]; 

Gurmu et al. (2024) [19] 

Regulations/External 

Environment 

1. Government schemes & policies  

2. Procurement techniques  

3. Low-bid contracting issues  

4. Standard compliance (ISO 9001)  

5. International competition / 

globalization 

 

3. Conclusions  

The study evaluated the implementation of quality management in construction projects, and several key 

conclusions can be drawn: 

1. Construction projects achieve higher quality when management is committed and continuous 

improvement practices are applied. 

2. Structured quality systems, such as TQM or ISO standards, enhance efficiency and reduce errors on 

projects. 
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3. Skilled labour, effective supervision, and ongoing training lead to better construction performance and 

fewer defects. 

4. Aligning project execution with client expectations improves satisfaction and overall project success. 

5. Integrating digital technologies and innovative tools supports proactive quality and safety 

management. 

6. Despite quality systems, challenges such as inconsistent implementation and resistance to change can 

limit project effectiveness. 
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