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English abstract

The objective of this study was to examine the effects of Total Quality Management (TQM) implemen-
tation on the performance of Saudi construction projectsin contracting companies, consultant engineer—
ing offices and real estate developers in Jeddah City. Enhanced performance can be achieved in various
aspects, including time management, meeting client requirements, increasing profitability, reducing ex-
penses, fulfilling safety standards, and maintaining effective project management and reliability. These
improvements are essential within the fundamental constraints of projects, namely time, cost, and qual-
ity. The research employed a descriptive-analytical approach and utilized a questionnaire methodology
to collect data. The study's sample consisted of 150 individuals. Using the Statistical Package for Social
Science (SPSS) software, the data underwent analysis utilizing a range of statistical techniques, including
linear and multiple regression, and several other approaches encompassed inside. The study demon-
strated a favorable impact on the independent variable, specifically total quality. The present study ex-
amined the impact of management practices on the performance of construction projects, specifically
focusing on the dimensions of cost, quality, and timeliness. The impact of project constraints, namely
time, money, and quality, can be prioritized in a descending sequence as follows: time, cost, and quality.
Additionally, the study demonstrated the aspects of the independent variable, Total Quality Manage-
ment (TQM), and its beneficial impact on the dependent variable, performance in terms of prioritization.
Construction projects can be arranged in a declining order based on the following criteria: personnel
empowerment and continual improvement. The key areas of concentration in this context include cus-
tomer-centricity, effective leadership, efficient operations management, and strategic supplier manage-
ment. Investors in the construction sector in Saudi Arabia were interested in assessing the positive im-
pact of Total Quality Management (TQM) on project efficiency, specifically by highlighting its favorable
effects. The findings indicate that construction projects in Jeddah, Saudi Arabia, continue to face chal-

lenges associated with implementing Total Quality Management principles.

Keywords: Total Quality Management, Construction projects, Saudi Arabia, Jeddah
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1. Introduction

Enhancing work excellence and performance is crucial for companies and project managers to gain
strategic advantages and stay competitive. Total Quality Management (TQM) is crucial for Saudi con-
struction projects in Jeddah city to be completed successfully and to the satisfaction of all parties in-

volved.

TQM has been recognized as a management concept that empowers systems and processes to meet
increasing customer demands through a relentless pursuit of continuous improvement, emphasizing
teamwork and the ethical application of management techniques (Abazid, Gokgekus & Celik, 2019).
TQM concepts were first employed in the manufacturing sector in Japan and have more recently been
adopted in the United States. These concepts have increased productivity, decreased product costs, and

increased product reliability (Stasiowski & Burstein, 1994).

Quality Management (QM) offers an effective means to accomplish this aim. The International Organi-
zation for Standardization (ISO) and TQM are only two examples of Quality Management Systems

(QMS) that businesses are working hard to embrace and apply (Al-Musleh, 2010).

The construction industry in Saudi Arabia (SA) has grown significantly during the last ten years. It

should be highlighted that building developments are regarded as one of the most fruitful investment

stages globally. Construction projects today focus on traditional outcomes and quality, cost-effective-

ness, cost reduction, time, and resource conservation (Abazid & Harb, 2018).

Engineering construction initiatives in Saudi Arabia have experienced production deficiencies and
flimsy execution phases in the past and up until this day. The developments also suffer from a lack of
planning, leading, observing, and evaluating. This is the outcome of insufficient quality standards and a
marked lack of interest on the part of the higher department in applying the concepts of quality, which

focus on generating quick profits.

The lack of responsibility on the part of the highest management of corporations and establishments in

the construction industry to use the necessary efforts for manipulating the quality theories goes along
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with their principles that the application of quality necessitates additional justified time and effort. The
lack of effective coordination and communication among the key players in a construction project,
such as the owner, designer, executor, and supervisor, led to a lack of standards and specifications,
which hampered the project's implementation process. Additionally, the reliance on unqualified or in-
experienced subcontractors violated the project’s specifications and requirements (Wheaton & Schrott,

2018).

This research highlights several serious problems that have arisen from implementing TQM in the
Saudi construction sector. Despite disparities in economic development, most countries share the
same challenges of inadequate design, defective products, and shoddy construction (Metri, 2005).
However, Bryde & Robinson (2005) state that the vast majority of contractors have fallen short of their

stakeholders' expectations in terms of cost, quality, and timeliness.

While numerous studies have been published on the subject of TQM's use in other sectors, very few
have zeroed in on the building industry. According to Metri (2005), this is because the construction
sector is notoriously slow to adopt TQM-inspired reforms. Therefore, it has been identified as im-
portant to develop strategies to promote coordination between concept, design, and implementation
by shifting from a culture of conflict to one of collaboration in order to boost productivity, reduce costs,

and boost customer satisfaction.

As such, the purpose of this study is to assess how well the overall quality theories have been imple-

mented in practice during the delivery of Saudi building projects. The construction industry is currently
facing the significant challenge of implementing TQM. Thus, TQM emphasizes process improvement,
teamwork, customer and supplier involvement, and training and education to achieve customer satis-
faction, cost-effectiveness, defect-free projects, and a culture and environment conducive to innova-
tion and technology advancement (Arditi & Gunaydin, 1997). In light of this, the present research was
conducted to address the following fundamental question: What is the impact of applying TQM to con-

struction projects in Saudi Arabia, Jeddah city?




2. Research problem

TQM is becoming more and more popular in Saudi Arabia's construction sector in Jeddah city. Yet, little
is known about its practical effects on project outcomes. The effectiveness of TQM in raising project
quality, lowering costs, and increasing customer satisfaction in the context of building projects in the
Kingdom of Saudi Arabia, therefore, requires a thorough investigation. This research also examined the
particular TQM techniques that are most successful in the Saudi construction sector and pinpointed any
obstacles that might hinder efficient TQM application there. The findings of this study could ultimately
help the Saudi Arabian construction industry create best practices for TQM adoption, which would help

the region’s construction project outcomes overall.

Nimra et al., (2022) have focused on TQM in Pakistan and its effects on various aspects of performance
have been analyzed. These include firm supply performance, export performance, innovation perfor-
mance, corporate green performance, organizational performance, business performance, and public
sector university performance. However, there is a lack of data on the impact of TQM on the local con-
struction sector. Existing studies have focused on certain topics, including structural collapse, ISO certi-

fications, and information and communication technologies (ICT) based modelling.

Previous literature reviews have shown that few papers discuss quality management at a public level. It
is challenging to examine quality because of lax regulation and a lack of implementation of quality

measures in all regions and buildings (Vijayabanu, et al.,, 2021).

Syaj (2015) focused on examining how TQM adds value to construction projects in Saudi Arabia. They
found that TQM can add value by improving quality, reducing costs, increasing productivity, and en-

hancing customer satisfaction.

This investigation seeks to answer the fundamental question of how TQM impacts construction projects
in Saudi Arabia. This study's findings had implications for construction companies, engineering consult-
ant offices, and project managers in Jeddah, Saudi Arabia, who are implementing TQM and attempting

to increase the value of their projects.




The principal outcome of this study was developing a management model for introducing TQM in
Saudi construction firms, consulting engineering offices, and project management positions in Jeddah
city. This model served as a tool for measuring TQM and evaluating a company's quality management
strengths and deficiencies. The application of this model resulted in the continuous enhancement of
construction project performance, leading to higher quality outcomes, increased productivity, in-

creased customer satisfaction, and other factors.

3. The importance and objectives of the research

Following a review of relevant prior research, the researchers aimed to accomplish the following with

the current study:

® Improve construction project outcomes: This research helped identify the factors contributing to the
successful implementation of TQM practices in the construction industry in Saudi Arabia, Jeddah city.
The outcomes of this research could lead to improved project quality, reduced costs, and enhanced

customer satisfaction, ultimately improving construction project outcomes.

® Enhance the competitiveness of the construction industry by identifying the TQM practices that pro-
mote long-term adoption and competitiveness. The outcomes of this research could help construction

companies in Saudi Arabia, Jeddah city, to stay competitive in the global market.

® Contribute to the development of best practices: This research could contribute to the development
of best practices for TQM implementation in the Saudi construction sector in Jeddah city, help to im-

prove project outcomes and enhance the industry's reputation.

® Support government initiatives: This research could support government initiatives to improve the
quality and efficiency of construction projects in Saudi Arabia, Jeddah city, by providing evidence-

based insights into the impact of TQM practices on project outcomes.




3.1 Study questions

This research addressed the following questions:

Question 1: How does the application of TQM practices in construction projects in Saudi Arabia, Jeddah
impact project quality, and what are the specific TQM practices that are most effective in improving

quality?

Question 2: How does the application of TQM practices in construction projects in Saudi Arabia, Jeddah

impact project costs, and what are the specific TQM practices that are most effective in reducing costs?

Question 3: How does the application of TQM practices in construction projects in Saudi Arabia, Jeddah
impact customer satisfaction, and what are the specific TQM practices that are most effective in enhanc-

ing customer satisfaction?

Question 4: To what extent does the level of employee involvement in TQM practices in construction
projects in Saudi Arabia, Jeddah affect project success, and what are the specific TQM practices that pro-

mote employee involvement?

Question 5: What factors (Top Management Commitment, Process Management, Continuous improve-
ment, etc..) influence the adoption of TQM practices in construction projects in Saudi Arabia, Jeddah city,

and how do these factors impact the successful implementation of TQM practices?

3.2 Objectives

The primary objective of this study was to shed light on the application of TQM concepts in the building
sector, which could improve the quality, timeliness, and cost-effectiveness of project delivery. To accom-

plish this, we need to achieve the following goals:

Objective 1: To evaluate the effectiveness of TQM practices in improving project quality, reducing costs,

and enhancing customer satisfaction in construction projects in Saudi Arabia, Jeddah.

Objective 2: To identify the specific TQM practices that are most effective in the Saudi construction in-

dustry and explore how these practices can be implemented to achieve the desired outcomes.
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Objective 3: To identify the barriers to successful TQM implementation in the Saudi construction indus-

try and develop strategies to overcome these barriers.

Objective 4: To explore the factors that influence the adoption of TQM practices in the Saudi construc-

tion industry and develop recommendations for promoting the adoption of these practices.

Objective 5: To assess the long-term impact of TQM practices on the competitiveness of construction

companies in Saudi Arabia, Jeddah city.

4. Research hypotheses

The following hypotheses were tested to complete the objectives of the research successfully:

Hypothesis 1: The application of TQM in construction projects in Saudi Arabia, Jeddah, improved pro-

ject quality.

Hypothesis 2: The implementation of TQM practices in construction projects in Saudi Arabia, Jeddah,

resulted in reduced project costs.

Hypothesis 3: The adoption of TQM principles in construction projects in Saudi Arabia, Jeddah, led to

increased customer satisfaction.

Hypothesis 4: The use of TQM in construction projects in Saudi Arabia, Jeddah, improved project com-

pletion time.

Hypothesis 5: The application of TQM practices in construction projects in Saudi Arabia, Jeddah, led to

increased employee engagement and motivation.

5. Literature review

TQM is developed in a variety of other fields, including manufacturing, marketing, strategy, and engi-

neering. TQM also helps in sub-functional domains like construction.
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Various studies in the literature define TQM from multiple perspectives; for example, the Deming ap-
proach, 1986 emphasized the importance of top management responsibilities, while Juran's approach,
1993 emphasized QC circles and self-managing teams. In addition, Feigenbaum's approach emphasized
setting quality standards, while Ishikawa's approach, 1985 studied cause-and-effect relationships using

statistical approaches.

TQM has been largely regarded as a winning management philosophy that can be successfully imple-
mented in the construction business (Elghamrawy & Shibayama, 2008). The TQM technique should be
emphasized in the construction industry to increase quality and productivity while eliminating waste
(Harrington et al., 1992). Significant economic gains can be obtained by applying and quantifying TQM

procedures (Mclntyre et al., 2000).

According to Ngowi (2000), TQM is an integrated strategy that takes into account cultural values and
assumptions in a way that allows cultural values to be successfully hosted by organizational practices.
Improvements in commitment, quality strategy planning, customer focus, project management, and

quality data analysis are among the most important steps (Liao et al., 2018).

Additionally, Al-Tayeb (2008) researched TQM to identify critical success criteria and create a model for
incorporating TQM into the planning, design, and construction of a variety of projects in the Gaza Strip.
The questionnaire served as a means of gathering information. The research uncovered 8 primary com-
ponents and 81 secondary factors. In this study, the Pareto principle was utilized to determine which
aspects of TQM adoption on construction projects in the Gaza Strip needed more attention. According
to the findings, 7 Critical Success Factors (CSFs) and 38 essential subfactors are required for TQM to be

effectively implemented.

Based on AL-Sehali (2001) study, the overarching goal of the research was to create a framework for

implementing TQM in the construction industry in Bahrain through the creation of a dynamic specifica-
tions model to enhance construction performance, improve the relationship between consultants, cli-

ents, builders, and suppliers, keep costs under control, and lessen the number of disputes, claims, and




variations that occur during construction. Landin (2000) examined how QM is used in Swedish con-
struction and its effects. To cover the entire construction process, many companies were studied from
different categories. The main methodologies were interviews, key factors, and ISO 9001 data sorting.
QM was found to boost efficiency and competitiveness. Inspections started most QSs,

likely because of customer needs.

Companies had trouble sourcing resources for these examinations, making them useless. Over time, ISO
9001 acceptance increased. Companies didn't use all components of ISO 9001 because they didn't value
them equally. In conclusion, ISO 9001-based quality systems in construction were utilized to varied de-

grees and were gaining acceptance.

Many firms' QM implementations fail due to implementation challenges (Yusoff et al., 2006). Poor
management and staff attitudes, limited resources, training, and surroundings hinder implementation

(Willar, 2012).

Yusoff et al., (2006) listed QM's challenges as high cost, especially initial cost, resistance to change, loss
of productivity due to learning the new system, management interference, limited ability of personnel,

remote job sites that are hard to control, and communication issues within the workforce.

Abdul-Rahman and Tan (2005) identified several barriers to implementing TQM on construction sites:
too much paperwork, a transient workforce, field employees viewing TQM as irrelevant, difficulty

measuring results, low bids, and subcontractors and suppliers not interested in TQM.

TQM implementation requires identifying key elements. Saraph et al., (1989) identified eight TQM

CSFs in their QM instrument. Their study influenced further studies, which developed distinct frame-

works based on diverse views (Zhang, 2000).

Although these frameworks have distinct TQM techniques, they all emphasize leadership, strategic
planning, customer and market focus, human resources focus, process management, continuous im-

provement, and supplier management (Dale, 2003).




An exhaustive analysis of TQM literature from quality leaders, quality award models, and QM studies
in the construction industry yielded the following 26 important factors: Management/ Leadership,
Quality Department Role, Training, Employee Relations, Information & Analysis, Supplier Quality Man-
agement, Product/Service Design, Process Management, Customer Management, Teamwork, Continu-
ous Improvement, Planning, Employee Involvement, Benchmarking/ Deliverables, Vision and

Plan Statement, Evaluation, Communication, Statistical Process Control, Learning, Recognition and Re-

ward, Contract Documents, Materials & Equipment, Financial Issuance.

The study reorganized all the factors so that those that dealt with the same difficulties were grouped
together. The final list of CSFs for implementing TQM on construction projects was as follows: Top man-
agement commitment and leadership, Human resource management, External Customer Focus, Sup-
plier quality management, Process management, Information Analysis and Evaluation, Continuous Im-
provement, Contract Documents, Materials & Equipment, Financial Issues, Site Layout, Systems Used,
and Surrounding Environment. These factors are essential for the successful implementation of TQM on

construction projects.

6. Research methodology

The methodology adopted for the study on the introduction of TQM in construction companies in Saudi
Arabia, Jeddah, involved a three-phase approach. This study used a cross-sectional approach to examine

how TQM influenced construction projects in Saudi Arabia, Jeddah.

The target sample comprised Saudi construction professionals in Jeddah city (Contractors, Consultants,
Engineers, and Project Managers). Purposive sampling was used to choose people working in the same
construction field. The sample size was selected based on practicality and suitability factors, and a total

of at least 120 participants were included in the study.

Participants were recruited by using a combination of convenience and snowball sampling methods.
Professional networks, social groups for engineering, and construction sector contacts were used to

find the participants. They were then invited to refer to other potential individuals who satisfy the crite-




ria for inclusion. Efforts were made to ensure gathering information on project types, sizes, and geo-

graphiclocations in Saudi Arabia, Jeddah.

The questionnaire addressed several aspects of TQM and its impact on construction projects, such as
quality improvement, project performance, client satisfaction, cost control, and employee engagement.
On a Likert scale, participants were asked to score their agreement or disagreement, and they were also

given a chance to contribute additional comments and observations.

The study was conducted in accordance with ethical standards. Participants were informed about the
research objectives, their voluntary involvement, and the confidentiality of their responses. All partici-
pants were asked to provide their informed consent before beginning the questionnaire. Personal iden-

tifying information was kept confidential, and data was anonymized and aggregated for analysis.

® The first phase was the preliminary phase, which presented different sources of information. This
phase involved a comprehensive literature review of previous studies on TQM in construction projects
in Saudi Arabia, Jeddah and other countries to identify best practices and key factors affecting project

performance.

® The second phase involved the development of a questionnaire. The questionnaire was designed to
gather information on the current use of TQM practices in construction projects in Saudi Arabia, Jeddah.
The questionnaire included questions on various aspects of TQM, such as quality management, contin-

uous improvement, customer focus, leadership, and employee involvement.

® The third phase involved data collection and statistical analysis. The data collected through the ques-
tionnaire was analyzed using the Statistical Package for Social Sciences (SPSS) to identify the relationship
between adopting TQM practices and project outcomes such as quality, costs, customer satisfaction,

completion time, and employee engagement.

The main outcome of this study was to develop a model for the introduction of TQM in construction

companies in Saudi Arabia. The methodology adopted for the study was designed to gather comprehen-

sive information on the current state of TQM practices in construction projects in Saudi Arabia, Jeddah




city identify areas for improvement, and develop a model or a set of guidelines for introducing and im-
plementing TQM practices. Overall, the methodology involved a combination of literature review,

questionnaire development, data collection, and statistical analysis.

The questionnaire was gathering information on TQM practices in construction projects. The study used

the results to identify areas for improvement and develop guidelines for introducing TQM practices.

7. Research limits

This study evaluated the impact of the application of TQM on construction projects in Saudi Arabia in
Jeddah city by analyzing several influencing factors, such as communication and Top Management Com-
mitment & Leadership, Training and Process Management & Execution .. etc.. by targeting a group of at
least 120 individuals working in the construction sector and contracting companies, consultant engi-
neering offices, and project management offices including (Project Managers, Quality Managers, Engi-
neers, Inspectors) in Saudi Arabia, Jeddah city through an electronic questionnaire that was distributed

between July and August of 2023.

8. The general perception of the research structure

This research investigated how TQM influenced construction projects in Saudi Arabia, Jeddah city, by
stating the key components of TQM. It also evaluated the key factors that impacted the implementation
of the TQM within construction projects in Saudi Arabia, Jeddah. The questionnaire assessed each factor
from Project Office Perspective and their experiences in the project, which made the research conclude

the problems and their solutions from the same perspective.




9. Data Analysis and Discussion

Atotal of 150 samples were collected for the present study to determine the essential elements of Total
Quality Management (TQM) implementation in construction projects in Saudi Arabia, Jeddah City. Jed-
dah area respondents constituted 93% of the total, while other province respondents made up 7% of
individuals who participated in the study. Within the sample population, it was found that 43% of the
respondents were affiliated with the specified category. In the age range of 26-35 years, 20% of individ-
uals fell under this demographic. approximately 19.5% of individuals fell into the age group of 51-65
years. Approximately 17.5% of individuals fell into the age range of greater than 65 years. The partici-
pants in the study were chosen from a certain population. Construction sites typically employ a range of
experts, including individuals holding designations such as project managers and contractors. The indi-
vidual possesses expertise in engineering and consulting. Within the sample population, 35.4% of indi-
viduals in the surveyed population hold the occupation of project manager, while 23% were employed
as engineers. Additionally, 36% of respondents were engaged in another occupation. Among the indi-
viduals involved in the project, the majority, precisely 93%, were contractors, 5% were consultants, and
the remaining 2% held supervising positions. Moreover, it is worth noting that 41% of the participants
possessed a professional background ranging from 5 to 10 years of experience. Approximately 39% of
individuals possessed job experience ranging from 15 to 20 years. In addition, A majority of the partici-
pants, precisely 51%, reported having previous experience in the private construction sector. A signifi-
cant proportion of individuals, precisely 49%, have been employed in the field of public construction.
The samples were obtained from individuals fulfilling the role of project managers. The individuals in-
volved in high-level projects include contractors, engineers, and consultants. The net-worth projects
vary in value from 500 million Saudi Riyals to 1 billion Saudi Riyals. Saudi Arabia, Jeddah is the country

under consideration.
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9.1 Data Measurement

This study employed a descriptive, analytical approach to achieve its objectives. A total of 200 question-
nares were distributed to engineering firms, construction companies and real estate developers in Jed-

dah city, and 160 responses were retrieved, and 6% were not related to Jeddah city, so the number that

was analyzed became 150 questionnaires, which were suitable for statistical analysis, with a rate of

(75%) of the number of distributed questionnaires. The data collected from the questionnaires was an-
alyzed using the Statistical Package for the Social Sciences (SPSS) software and the Relative Importance

Index (RIl) and mean values method.




The questionnaire was designed to allow respondents to express their opinions using a Likert scale,
which was considered the most appropriate method for analyzing the data. The ordinal scales, or Likert

scales, were structured as shown in Table 1.0

Statement Completely Agl'ee Mostly Agl'ee Slightlv Agl'ee Mostly Disagl'ee Completely Disagl'ee
A 2 2

Scale 5 4 3 2

Table 1.0 Likert scale

9.2 Questionnaire Model

In this study, the questionnaire was designed to streamline the data collection process and enhance the
reliability and validity of the information obtained from the participants. The questionnaire was divided
into several sections, each addressing specific topics. The first section focused on the characteristics of
the respondents, including their organizational affiliation, academic qualifications, experience, and job
title. The second section consisted of questions to assess the respondents’ perceptions of upper manage-

ment's failure to adhere to the principles of total quality management.

9.3 Validity of Questionnaire

The term validity refers to the degree to which an instrument accurately measures what it is intended to
measure. Validity encompasses several different aspects and evaluation methods. Additionally, statisti-

cal validity was used to assess the validity of the instrument, including internal and construct validity.

9.4 Internal Validity

The validity of the internal consistency of the paragraphs of the questionnaire was confirmed by two
arbitrators. The stability of the questionnaire was also confirmed by measuring the Cronbach alpha co-

efficient to ensure that it is statistically significant. The results are as follows in Table 2.0:




Value Alpha value

Senior management commitment 0.840

Empowering employees 0.827

Clint Satisfaction 0.832

Operations Management 0.779

Construction project design 0.788

Continuous improvement 0.801

Cost management 0.753

Education and training 0.739

0.734
Quality management

Quality of construction project. Implementation

Table 2.0 The internal consistency coefficient values for the items of the independent and dependent

variable

Itis clear from the above table that the values of the Cronbach alpha internal consistency coefficient for
all items of the study tool ranged between 0.840 and 0.741, where the stability coefficient is considered
weak if the coefficient values are less than 0.60. Bougie, 2010 assumed that the minimum stability coef-

ficientis 0.70. The stability is very good whenever the coefficient values are 0.8 or more. Therefore, these

dimensions indicate the stability of the study tool and the consistency between its paragraphs, its relia-

bility, and the possibility of relying on it to conduct the statistical analysis.




The researchers showcased the findings of the questionnaire analysis in Table 3.0 in accord-

ance with the questionnaire.

Items

No

Normative de-

viation

Degree
of free-

dom

Sig.

Degree of ac-

ceptance

Senior management

commitment

120

Natural

Empowering employ-

ees

Natural

Clint Satisfaction

Operations Manage-

ment

Construction project

design

Nature

Continuous improve-

ment

Nature

Cost management

Agree

Education & training

Disagree

Quality manage-

ment

Nature

Quality of con-
struction project

Implementation

Nature

Table 3.0 Data analysis of TQM elements




The questionnaire findings revealed that top management commitment and leadership positively affect
employee satisfaction, with a p-value of less than 0.05. However, the mean response for the question-
naire survey was 2.8, indicating that top management lacks knowledge of the concept of Total Quality
Management (TQM). This is because most construction firms are privately owned, and the top manage-

ment is the owner of the company, who may not have much experience or learning opportunities.

The findings also showed that supplier quality management positively affects client satisfaction, with a
p-value of less than 0.05. However, the long-term cooperative relationship with suppliers is not based
on product quality, but rather on low price. This results in poor product quality as suppliers that can

produce high-quality products often require immediate payment, which many firms cannot afford.

The questionnaire also revealed that project design has a positive effect on the quality of project imple-
mentation, with a p-value of less than 0.05. The mean response for the questionnaire survey was 3.5,
indicating that companies pay attention to producing quality designs by reviewing project designs be-
fore construction and making preliminary project designs. Coordination and participation among vari-

ous departments in project development is an important component for producing quality projects.

Finally, the total mean for employee participation was 3.5, equal to the assumed mean of 3. However,
the questionnaire survey data provided no significant statistical support for the hypothesis that partici-
pation and teamwork have a positive effect on employee satisfaction. This may be due to the fact that
employee participation in their respective firms was "forceful” and not based on free will, decisions were
made individually by top management only, and most employee recommendations and views were ig-
nored. The questionnaire findings revealed that the total mean for the scale 5 for construction project
design participation was equal to the assumed mean of 3, indicating that construction project design
positively affects employee satisfaction (p<0.05). In the construction industry in Saudi Arabia, it is nec-
essary to implement a policy of recognition and reward, which may include public recognition, salary
increases, promotions, bonuses, and non-monetary rewards. However, the survey response shows that
reward and recognition are absent due to a focus on individual performance, related evaluation, and

reward practices.

The total mean for the scale 6 empowerment & involvement was 2.8, less than the assumed mean of 3.
The questionnaire findings revealed that empowerment & involvement positively affect employee sat-

isfaction (p<0.05). However, decisions are often made individually by top management only, and most
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employee recommendations and views are ignored. In most companies, the owner of the company is

also its director.

The questionnaire findings also revealed that change design has a negative effect on employee satisfac-
tion (p<0.05), with a mean response of 3.5. This indicates that changes in design can negatively impact
employee productivity and interaction with work. Some problems in Saudi's construction industry re-
lated to changes in design include project delays and decreased quality. It is necessary to implement a

special program for employees to deal with design changes.

Quality Management was found to positively affect employee satisfaction (p<0.05), with employees
having the capacity to perform their jobs better with proper training and education. However, in Saudi
construction firms in Jeddah city, the mean response for the questionnaire survey was 2.4, indicating a
lack of education and training in these firms. This may be due to factors such as reliance on local mate-
rials, low profits, and unwillingness to spend money on training. Finally, Quality Management was found
to have a positive effect on Quality Management (p<0.05), with a mean response of 2.9, indicating some
interest by companies in focusing on clients. This interest is shown through the provision of warranties
on project implementation. To improve client focus, it is necessary to collect extensive complaints and

conduct client satisfaction surveys.

10. Conclusion

Most Saudi construction in Jeddah city enterprises lack TQM, according to data. This study found that
TQM improves construction workgroup satisfaction, project quality, client satisfaction, and project im-
plementation. TQM reduces time, and cost, and improves project quality and construction project per-
formance. These results can help contractors see how TQM improves project performance. The study
concluded that top management commitment and leadership, empowerment & involvement, participa-
tion, recognition & reward, education & training, and change of design improve employee happiness.
Top management commitment, staff participation, and cooperation donot improve construction project
performance. Supplier quality management improves customer satisfaction, while project design and
client attention enhance the quality of implementation. Data analysis also showed that senior manage-

ment does not learn most TQM concepts, salaries are cheap, incentives and training are scarce, and im-
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ported materials are inadequate. This data helps the authors discover TQM processes to improve con-
struction project performance. This research also shows that project teamwork satisfaction improves
client satisfaction and construction project execution but not performance. Client satisfaction does not
affect construction project implementation, but quality does. Finally, this study found valid and trust-
worthy methods to measure total quality management and project performance, which other research-
ers can use to assess its effects on building projects. Total Quality Management involves managing and
improving construction projects to meet time, clients, profits, costs, safety regulations, and management
and reliability within cost, time, and quality constraints. The preponderance of respondent judgments
showed that top management's lack of commitment reduces TQM implementation in building projects.
This descriptive-analytical study used SPSS, Rl, and mean values to examine the importance and impact
of TQM in construction. Data was collected from engineering firms and companies via questionnaires.

The results showed how important TQM is for Saudi construction projects in Jeddah city.

11. Recommendations

In light of the findings and interpretations of the study, several suggestions can be made concerning the
application of TQM in the building and construction industry in Saudi Arabia, Jeddah city. Companies
that perform contracting or consulting work should develop quality management systems (QMS) that
are compliant with the criteria of international quality standards. To be successful in achieving quality
improvement, cooperation from all parties involved in the construction industry is required. These par-
tiesinclude owners, designers, supervision staff, and contractors, all of whom should collaborate to build

and spread quality awareness.

Itis also vital to research the cost of each TQM success factor and utilize the results of this study to con-

struct an optimization model in order to determine the element that has the largest effect on TQM im-

plementation while at the same time having the lowest cost. The lessons that were learned throughout
the process of implementing TQM ought to be completely documented and reviewed in a methodical

manner. Drawings, specifications, bills of quantities, and other design papers received from the designer




all impact the building projects’ quality. These documents should be clear, concise, and standard. Devel-
oping regional standards to establish minimum quality criteria and procedures for measuring them

needs to be done.

Contracts should not be awarded to the lowest bidder if their price is lower than the project’s fair esti-
mate. This is due to the fact that many projects have been delayed and suffered from quality difficulties.
Owners and consultants who seek good quality should not award contracts to the lowest bidder. It is
important to select, in order to serve as supervisors, a group of experts who are both highly motivated
and talented. After a product has been delivered to customers and utilized by those customers, there
should be an emphasis on warranty maintenance to ensure continued high quality. This is not something

that can be found in any TQM materials.

In conclusion, itis strongly suggested that master specifications be developed for the construction sector
in Saudi Arabia, Jeddah. These specifications ought to divide projects into small, medium, and large pro-

jects as well as normal, complex, and specialized projects, taking into consideration the construction

techniques utilized in the Saudi Arabian construction industry, the level of craftsmanship, the workman-

ship, the availability of raw materials, and the fact that construction takes place in a hot climate.
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Appendix Questionnaire in English and Arabic languages
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( The Impact of the Application of Total Quality Management on Saudi Construction Projects in Jeddah

City)

Greetings,

The goal behind the questionnaire is to evaluate the impact of the application of Total Quality Manage-
ment on construction projects in Saudi Arabia in Jeddah city and identifying the factors affecting its im-
provement. This questionnaire is part of the supplementary research for obtaining a master's degree in
the field of project management Midocean University. This questionnaire is addressed for engineering
offices, contractor companies, engineers, project managers and real estate developers in the construc-

tion sector in Saudi Arabia, Jeddah City.

We would like you to fill out this questionnaire with appropriate and accurate facts as much as possi-

ble, as all the information contained in this questionnaire will be used only for the purposes of this re-

search and the results will be published in the form of statistical results.

Your kind supportis highly appreciated.

The researchers

Eng. Ayman Afeef, Eng. Rayan Alhajjaji, Mr. Qasem Aleissa

Supervisor

Dr. Walid Seddik
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O
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2.2Job Title adssll ol
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£94a ye Project Manager
839l y3ae Quality Manager
<UL Jies Owner's representative
&Ladid! Consultant

Jslall Contractor

wediqs Engineer

Other:

2.3 Qualifications w21l Ja3ll

O

PH. D 51,438

Master piuela
Bachelor 94,5155
Diploma agls

High School dsle 4431
Other:

2.4 Specialization ol

4w dwwaia Civil Engineering

&)leas dwia Architectural Engineering
486w 4wiia Mechanical Engineering
45L S 4w Electrical Engineering
&oMlud! dwia Safety Engineering

Other:




2.5Age and year ,«al|

O From 26to 35
O From36to50
O From51to65
O Above 65 age years
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Sy 5 o J81 - Less than 5 years
5-10 &lgiws - 5-10 years
11-15 4w - 11-15 years

%iw 15 (e el - Above 15 years
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O Buildings il
O Infrastructure g3 4.y

O Other:
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2.9 Project Location g9, 4ll adge
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Other:
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3.0: Evaluation of the level of implementation of total quality management in Saudi construction

Sector sux> Lude 3 dgaudl § olelad¥l ¢ Uad alaladl 839zl 8ylo] sudat Sotuns @uuds

Item No

Description
Strongly Disagree Natural Strongly

Disagree agree

The company has a clear vision to imple-
ment  total  quality = management

Blal suhdl Axisly 3, A5, 4 o
FINBARXYES]

The company has a quality guide (policies,
standards or plans)

ol alulew) Bogzld Juls 38, 401 gl ua g
Lbs of sula)

Senior management verifies the commit-
ment of all stakeholders in the project to
implement total quality management poli-

cies
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The company is keen to increase the partic-

ipation of its employees in decision-mak-

ing.

Lot Orolal) S Lis 5L e 38,801 o3

bl sl 4

The company applies clear and specific op-

erations management PI’OCGdUI’CS to ac-

complish the required work
Lgllall Jlae¥l 5Lasy suzag sl




Section 4.0 Factors affecting the improvement of project quality §9,4d| 539> Cuses 38,3511 Jalgall

Item No

Description

Strongly

Disagree

disagree

natural

strongly

agree

Comprehensiveness, coherence and clarity

of project design schemes

prosad lhbce 7ob99 Ly ddsed

The presence of a competent body that au-

dits the design plans.

Sl s LR ‘43.535(44_7.2.9 4> 3929

rosatll

The contract documents are clear and con-

tain all the required details.

e e Lglginly wdall luidue zaads
Lgllall Jo Lozl




The use of modern technologies in design
and its compatibility with the Saudi Build-

ing Code

4a8l93g puasad! § Azl Sload! ol asiw!
‘“5.33_:_“_” ;-LL}.N JjStA

Improve project quality by the lessons
learned from the past project's successes

and failures.

ool M e goradl Bage s
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Section 5.0 Factors affecting project cost reduction g9, 4l) 2355 (adss e 5,55L1 Jalgall

Description
Strongly | disagree | natural strongly

Disagree agree

Application of value engineering with an
eye on performance and quality improve-
ments  3lelye ae dpardll Ll Gudas

8agxllg c1a¥ Otz




Give the design stage enough time to re-
duce design risks, the most important of

which is the unjustified extra cost.

By e sl

Reducing the demand for change or-
ders in project documents, which increases

the value of the project.

Lo g9yl 35l 3 wiall Ll (e el

g9l Lasd (0 i

Comprehensiveness and accuracy of pro-
ject bills of quantities and their inclusion

of all details

Lf‘}l’:-\j &3)_&1\ QL{.@S Jj‘..,\;- Z\.é.)j @5&&
Juoladl pron e

Awarding the specialized works in the pro-

ject with a direct contract with the special-

ized authority to implement them.
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Section 6.0 Factors affecting customer satisfaction Jioall Lo, e 5,358 Jolgall

Item No

Description

Strongly

Disagree

disagree

natural

strongly

agree

The implementing agency's commitment

to the project schedule 3.4l &zl ol 5!
g9ydeall g3l Jouzmlly

Deliver the project according to the speci-

fied budget 389 9 dadl eulud
XNES I

Deliver the project according to the re-
quired quality 859l 389 89,4l eulud
dgllall

Take effective communication actions to

consider the owner's needs  &lely>] 3Lkl

U el L) LaeY Jlaall Lol g2l




Optimal use of resources to achieve the
benefit of the project  ,1¢ll JMazul
g9sdll (o 2aaill Baamad Jra¥l JSAL

Section 7.0: If there are other important elements in implementing of total quality management

on Saudi projects, please mention them.
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Optional questions are not mandatory - .4wl3l| ae &,las| A

7.1 What are the factors affecting improving the quality level in Saudi construction projects?
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7.2 What are the factors affecting the cost reduction of Saudi construction projects?
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