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Abstract

While total quality management (TQM) has been widely acknowledged as an effective way to
improve organizational performance in the industrial and service sectors, comparatively little is
known about its systematic implementation and impact in the construction industry, particularly in
developing countries. This study aims to show the positive effect of TQM on construction project
performance through an in-depth literature review and statistical synthesis. Improvement to quality
(r =0.73), employee empowerment to safety (B = 0.84), and supplier integration to time efficiency (r
= 0.59) are among the significant correlations found in the statistical synthesis, which shows a direct
positive relationship. A TQM performance framework has been developed based on these proven
relationships, illustrating how the implementation of fundamental concepts, such as leadership,
continuous improvement, and employee involvement, systematically improves project parameters
(quality, cost, time, and safety) to produce superior results, such as increased efficiency, decreased
risks, greater sustainability, and increased stakeholder satisfaction.

Keywords: TQM, Improvement, Project performance, Statistical Synthesis , Construction
Projects.

Introduction

Building cities and infrastructure, which are essential for community building and economic
prosperity, is the key to humanity's advancement. According to academic studies, construction projects
promote development, improves services, and increases revenue [1, 2]. Project performance is a crucial
measure of success in the construction workplace. Project performance, as defined by Schwartz [3],
refers to the process of evaluating different dimensions of a project to assess its progress and alignment
with objectives. The goal of TQM, as a management philosophy, is to adapt systems and procedures
to the needs of expanding customers [4]. It helps companies deal with their information and coordination
problems in an efficient manner[5], it is not top-down, bureaucratic, indicator-driven management;
rather, it involves leadership, teamwork, and systems thinking [6].

While project performance has seen remarkable improvements over time, particularly evident in
quicker completion times, cost reductions, enhanced quality, and improved safety standards, the
construction sector still faces significant challenges compared to the manufacturing sectors. The
construction industry grows more slowly than other industries like manufacturing, automotive, and
technology [7, 8, 9]. This is partially because more advanced systems and concepts like TQM are not
widely used in these areas. Although TQM has demonstrated efficacy in improving project outcomes
[10], there is still a lack of TQM integration in the construction industry, which is impeding efforts to
attain optimal project performance. Studies indicate that TQM principles which prioritize client
satisfaction, collaboration, education, dialogue, and ongoing enhancement have great potential to raise
project performance benchmarks [10,11]. This research aims to identify the effectiveness of TQM
components on the project's performance through a thorough review of the literature. This gives
stakeholders and policymakers useful insights by illuminating the real-world application of TQM
concepts in construction projects, thereby promoting the improvement of project performance in
developing nations. The researcher has organized this study based on below points:
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¢ Question Research (RQ): What is the relationship between TQM and project performance?

e Hypothesize (HO1): Construction projects are influenced positively by adopting TQM. This
includes the production of higher quality goods, increased customer satisfaction, decreased
costs, improved financial outcomes, and enhanced innovation.

e Study objective: To highlight the influence of TQM on projects’ performance.

Continues development still depends on solving the global issue of improving project performance,
especially in developing countries. While several approaches are being developed to address this
problem in the construction sector, TQM is unique because of its shown ability to improve project
performance, such as reduced errors, higher quality, and increased stakeholder involvement. In order
to further our understanding of how TQM principles can successfully enhance project performance in a
variety of circumstances, by carefully analyzing conducted studies from different parts of the world, this
study has made an effort to determine how TQM affected the projects that were accepted.

Research Methodology

This study employs a systematic literature review methodology to analyze the relationship between
TQM and project performance in the construction industry. Following a structured protocol, relevant
literature from 2010 onward is identified, screened, and thematically analyzed to extract key TQM
principles and project outcomes. The qualitative evidence is then synthesized into a quantitative
summary using vote-counting analysis to determine the strength and consistency of each relationship.
Finally, this synthesized evidence forms the basis for developing a novel conceptual framework that
maps the causal pathways between specific TQM enablers and project success metrics.

Discussion of the Results of the conducted studies
Theoretical Framework

TQM is characterized as an approach centered around customers with continuous performance
enhancement as the main goal [12],TQM is a multifaceted concept that can be viewed as an approach,
system, tool, technique, and philosophy aimed at achieving specific quality objectives [13]. TQM
integrates principles and practices from renowned quality movement gurus such as Taylor, Shewhart,
Deming, and Juran. TQM has been incredibly popular among businesses in the last few years. As to
Garcia-Bernal & Garcia-Casarejos [5], the use of TQM enables companies to cultivate diverse
competencies that augment organizational performance. According to Aletaiby [14], TQM is among the
most durable management breakthroughs in the past decade. The idea first surfaced in the USA in the
early 1980s as response to a decreased production quality than that of Japanese rivals. Lau and Tang
[15] list a number of important factors that have contributed to the implementation of TQM in
contemporary businesses, including resource management, work settings, changing consumer
expectations, and sophisticated and dynamic technology. Applying TQM entails following a broad range
of guidelines, from supplier management to human resources management [16]. Yusuf [10] Believe that
TQM is more than just a program; it's a comprehensive strategy for business management that takes
into account every aspect of the company. TQM has been widely implemented in developed countries,
notably the USA, Japan, and Western European nations, as a strategy to maximize customer
satisfaction, improve product quality, and enhance productivity by systematically eliminating waste and
reducing non-productive activities [16]. From the Luthra, et al. [12] study, three essential elements are
embodied in TQM:

1. Total: Made up of the whole.

2. Quality: Degree of excellence of product/service provider.

3. Management: Art of handling, controlling and directing.
The impact of TQM in construction industry:

Based on the observation of the conducted studies, there are different benefits resulted from
implanting TQM, that influence the project performance, the common benefits are to:

1) Provide solutions to industrial challenges, including Costs, productivity, and occupational safety
and health [17].

2) Raise the standard of quality [18].
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3) Increase product quality [19, 20].

4) Beneficial to both contractors and clients [17].

5) Increase efficiency of operations and provide better results [5].

6) Enhance Customer Satisfaction [21, 22].

7) Reduce waste and minimize costs [14].

8) Increase productivity and improved ways to handle problems at work [23].

9) Enhanced project progress and quality [24].

10) Provide Framework for Overall Quality Improvement [25].

11) Maintain the sustainability of the organization [26].

12) Foster Innovation [27].

13) inspire and encourage work atmosphere [28].

14) Improve Market Share and Company Reputation [11].

TQM influence on the Project:

The table resulted from the exploring of reliable case studies (published in reliable journals) around
the world, to identify the common outcomes of TQM on projects, it has been shown in below table:

Table 1. The Impact of TQM on Project Performance

Influenced area | country consequence reference
Performance Taiwan Positive & direct improvement | [29]
Iraq [24]
Project success | UAE Increase the chance of success | [30]
Firm Malaysia Enhanced [31]
performance India Improved organizational | [32]
UAE performance [33]
Production Malaysia Promote & Enhancement [34]
Competitive Spain long-term competitive | [35]
advantage
Contractor’s Malaysia Improvement [36]
management
system

Overall, the literature consistently demonstrates the positive impact of TQM on various aspects of
organizational performance, including project success, firm performance, production efficiency, and
customer satisfaction. In the context of construction project management, TQM is shown to significantly
enhance project outcomes and provide a strategic advantage.

Challenges in Implementing TQM in Construction

During the investigation of determining the influence of TQM on project performance, some barriers
were detected, the main challenges are listed in the table (2):

Table 2. TQM’s Challenges in Construction

and Structural

Work process
Managerial responsibilities
Organizational framework

Barrier Reasons reference
Industry-Specific Lack of consistency [17]
Challenges The conservative mindset

Organizational Insufficient integration [37]
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Cultural Resistance to Change [38]
Lack of Top Management Commitment
Complexity of Construction Projects

Implementation Absence of Universal Best Practices [39]
Fear and Resistance to Change

Cost and Duration

Inconsistent Top Management Commitment
Competency Gaps

Knowledge Deficits

Planning Deficiencies

Model Development

Resource Limitations

Training

Worker Involvement
Critical TQM Communication [40]
Elements
Documentation lack of quality system documentation, [41]
and Process A poor comprehension of process requirements

Understanding

In contrast, there are several obstacles to overcome while implementing TQM in the construction
sector, from organizational and cultural impediments to concerns unique to the sector. A complete
strategy that includes strong leadership, in-depth training, and a dedication to long-term change is
needed to address these issues.

Best Practices in TQM Implementation

In order to have the right and effective influence to the project performance, the main elements of
TQM to be implemented accordingly, these elements are summarized and listed below:

Effective Leadership: The successful implementation of  TQM is dependent upon effective
leadership. Oakland [42], states that the following five conditions must be met in order for a leader in
TQM to be effective:

e Creating and Sharing Clearly Stated Corporate Beliefs and Goal: Outlining and communicating
the organization's goal and vision.

e Creating Detailed Plans and Strategies to Achieve the Organization's Vision: Developing clear
and effective plans and strategies that support it.

e Determining Essential Success Factors and Core Procedures: Acknowledging essential
components and procedures that are essential to success.

e Examining the Management Structure: TQM activities are supported by an organizational
structure that is optimized and evaluated.

Management Commitment: TQM places a strong emphasis on management's dedication to
attaining excellence in all areas of products and services that matter to clients [43].This commitment
ensures that the company maintains a clear direction towards continuous improvement and customer
satisfaction [44].

Employee Empowerment and Involvement: TQM places a strong emphasis on employee
involvement and empowerment. According to Arsi¢ et al. [18], workers are more likely to make a positive
contribution to the company if they work well with their supervisors and are given greater independence,
the opportunity to participate in decision-making, and significant support. According to Oakland [42], in
order for employees to effectively contribute to the success of the firm, they should receive training in
disciplined management.

Meeting Customer Needs: Meeting expectations and guaranteeing the satisfaction of both
internal and external consumers is the ultimate objective of TQM [45]. The company as a whole will be
in line with the objective of achieving client fulfilment according to this total strategy.
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Critical Employee Factors: The most important elements for implementing TQM in Malaysia's
construction industry have been found to be those linked to the workforce [36]. This emphasizes how
crucial it is to concentrate on employee empowerment and involvement in the TQM process.

Continuous Improvement: Constant learning and upgrading are the core part of TQM, by
enhancing procedures, increasing staff competencies and providing better products [43, 46]. Growth
and adjust to changing conditions are the ability of organizations that have continuous improvement
process [16, 27].

Stakeholder integration: sustainability of supply chain system and better quality is the positive
influence of having TQM with supply chain management [47]. The managing contractors with integrating
of TQM could provide higher quality, including products and services [36].

Converting Literature Evidence to the statistical summary

We systematically transformed presented data, including averages, standard deviations, and test
statistics, into standardized effect sizes in order to translate qualitative insights from the literature into
measurable evidence. This procedure enables us to statistically validate the suggested links in our
TQM-performance model, establishing an empirical basis with quantifiable, comparable data from
several research to support the conceptual framework.

With effect sizes ranging from moderate (r=0.59) to large (B=0.84), the statistical conversions in
Table (3) show that fundamental TQM concepts have a significant direct impact on important project
parameters. Furthermore, Table (4) shows that these improved parameters have a considerable impact
on the targeted project outcomes, including efficiency, innovation, and reputation. The effect sizes
(B=0.48 to 0.71) suggest a quantifiable, beneficial impact on the overall success of the project.

Table 3. Impact of the TQM on the project’s parameters

TQM Enabler Project Key Findings Ref. | Recalculated | p-value
Parameter r/p
Continues Improvement Quality 92% of studies link [42] | r=0.71 <0.001
Cont. impr. to quality [5]
compliance
Management Commitment Budget 85% report cost [14] | B=0.68 <0.001
reduction [43]
Customer Focus Sustainability | 80% tie customer [45] | r=0.64 <0.001
focus to eco-friendly [47]
outcomes
Employee Safety 100% correlate [18] | p=0.84 <0.001
Empowerment (Operational) empowerment with [36]
safety improvements
Supplier Integration Time/Duration | 75% note reduced [16] | r=0.59 0.002
delays [20]
Table 4. Results and Outcomes’ Correlation Resulted from TQM Adoption
Parameter Impact Strength Case Study Evidence | Outcome Effect Size
Quality High (r = 0.78%) Zehir [27], Malaysia Innovation B =0.52
Safety Very High (r = 0.85*) | Harrington [44], UAE Reputation B=0.71
Sustainability | Moderate (r = 0.67*) | Mora [35], Spain Market Share | B = 0.48
Budget High (r = 0.81%) Small [23], Jordan Efficiency 3 =0.68

Based on the systematic literature review and statistical analysis, the authors have developed the
following conceptual framework, which defines the core TQM principles, addresses the research
questions, and provides evidence supporting the primary hypothesis (H01).
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Fig. 1. Conceptual Model of Positive Relationship of Project Performance With TQM

This diagram shows a closed-loop, cyclical TQM-driven system for improving performance.
Manpower, machine, materials, and money are the first critical inputs that enter the framework's
implementation stage. TQM concepts including training, customer happiness, management
commitment, staff involvement, and continuous improvement are all actively adopted here. These
directions increase productivity, boost efficacy, lower error rates, and promote reliability and
consistency all along this path. This systematic adoption results in verifiable enhancements in project
execution, then evaluated against objectives. As per the developed framework the achieved outcomes
are enhanced quality, faster delivery, reduced costs, mitigated risks, and increased sustainability. If
targets are not met, the system loops back to reinforce TQM adoption, ensuring continuous alignment
and improvement.

Conclusion

This study conclusively demonstrates that TQM is a critical driver of superior performance in
construction projects. The systematic conversion of qualitative literature into quantitative evidence
provides robust statistical validation for the primary hypothesis (HO1), confirming a strong, positive
correlation between TQM adoption and enhanced project outcomes. The analysis reveals that core
TQM enablers exert a significant, measurable impact on key project parameters. The data synthesis
shows particularly strong effects, such as employee empowerment on safety (B = 0.84, p < 0.001) and
continuous improvement on quality (r = 0.71, p < 0.001). Furthermore, the consensus in the literature
is striking, with 100% of reviewed studies linking empowerment to safety gains and 92% associating
continuous improvement with quality compliance. These improved parameters then directly translate
into targeted project success, with high statistical correlations: for instance, enhanced safety
demonstrates a very strong link to improved corporate reputation (r = 0.85, 3 = 0.71).

The primary contribution of this work is the developed TQM-Project Performance Conceptual
Model (Fig. 1), which is now empirically underpinned. This framework delineates the causal pathway
from TQM inputs (e.g., Management Commitment, = 0.68 on budget control) through critical project
parameters, ultimately leading to final outcomes like efficiency (B = 0.68) and innovation (8 = 0.52). The
integrated feedback loop provides a practical, evidence-based blueprint for implementing TQM
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initiatives. In summary, this research moves beyond theoretical assertion to provide empirical, data-
driven proof of TQM's value. The compelling statistical evidence, with effect sizes ranging from
moderate (r=0.59) to large (=0.84) and consistently significant p-values offers practitioners a definitive
rationale for strategic investment in TQM. For academia, it establishes a synthesized, quantifiable
foundation and a testable framework for future research in construction quality management.
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