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Abstract 
A crucial component of creating a quality culture is knowledge management 
(KM), and well-known quality frameworks frequently stress the significance 
of KM for total quality management (TQM). In effect, KM and TQM are 
techniques that are closely related to the more general idea of organizational 
development and performance. The goal of this review is to investigate the 
relationship between KM and TQM and their impact on construction project 
delivery. A systematic review of 25 articles from 2001-2022 was conducted.  
The Key stages in the review include clarification of aims and objectives in 
the protocol, finding the relevant peer-reviewed journals, collecting data, as-
sessing study quality, synthesizing evidence and interpreting findings. The 
findings of the study revealed that TQM has a synergistic role in knowledge 
creation through documents and manuals that specify the principles and ac-
tion plans of TQM. On the other hand, there are major differences in how 
TQM and KM are implemented across different industries. In the process of 
creating knowledge, there was an effective and significant connection be-
tween leadership, employee empowerment, customer focus, benchmarking, 
and information technology. While KM is based on creating a culture that 
supports knowledge creation and sharing, TQM practices such as strategic 
planning and human resource management have a positive impact on KM 
activities like knowledge acquisition, distribution, and application. KM initia-
tives pursue individual quality in knowledge sharing and creation. Knowledge 
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acquisition processes can be the subject of quality systems as knowledge dis-
semination can also be the subject of quality culture. Further, 981 academic 
documents on the topic were retrieved from Publish or Perish database with-
in the period of 2000-2022. Afterward, co-occurrence and network visualiza-
tion analysis were carried out to look at the patterns of study interconnec-
tions. As a result, relevant key words, network of terms co-occurrences with 
73 out of 4506 keywords, 1153 links, and total link strength of 2760 were re-
vealed. The scientometric analysis revealed a strong link between knowledge, 
total quality management, performance, management process and approach. 
These keywords attracted more attention in literature during the period. 
 
Keywords 
Knowledge Management, Total Quality Management, Integration, Systematic 
Review, Scientometric Analysis, Keywords 

 

1. Introduction 

One of an organization’s intellectual assets is knowledge, and the construction 
sector is no exception. As a project-based industry, the construction sector must 
manage project knowledge. Effective management of knowledge is essential be-
cause it is one of the powerful assets that influence an organization’s perfor-
mance (Sallam et al., 2018). Every project, even those of the same kind, has its- 
specifications and conditions, giving it a certain quality (PMBOK Guide, 2017). 

The project involves a variety of disciplines because each project has a sepa-
rate team from the beginning of planning through completion. It is temporary; 
therefore after the project is completed, the group either divides up to focus on 
other projects or stays together to work on a different project (Sallam et al., 
2018). Therefore, effective KM is essential to offer market leverage and competi-
tive advantage to project organizations (Rhem, 2017). 

The project team members’ ability to freely record, maintain, improve, share, 
and utilize this information is crucial to the ongoing improvement of project 
performance. It is also expected that the project delivery will meet the objectives 
of providing clients with a high-quality, cost-competitive project outcome (Jewell 
& Flanagan, 2019). Knowledge management has been important in ensuring that 
the information on project delivery and expertise is captured and utilized. This is 
most effective when built into the day-to-day operations of a project organization, 
rather than operated as a separate system according to Calnan et al., (2021). 

In the PMBOK guide, KM is an enabler of the construction quality system 
across the entire project lifecycle. Deming (2018), a quality guru wrote in his 
book, The New Economics for Industry, Government and Education, “Even the 
best efforts and most diligent work would not result in improvement unless they 
were guided by knowledge.” 

Quality management which is one of the knowledge areas includes the 
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processes for incorporating the organization’s quality policy regarding planning, 
managing, and controlling project and product quality requirements, to meet 
stakeholders’ and clients’ expectations (PMBOK Guide, 2017). Preventing errors 
from occurring is the quality management system’s larger goal (Mane & Patil, 
2017). Again, quality is crucial because waste and rework are expensive. Lack of 
quality can have a substantial financial impact and consequently lower profita-
bility (Jewell & Flanagan, 2019). Every level of an organization should be in-
volved in and dedicated to reaching the necessary performance standards by es-
tablishing and running procedures and systems that guarantee the outcome for 
quality to be most successful. Even if the decision is not as clear-cut, quality fail-
ure can be costly, risky, and can swiftly undermine the reputation of a project- 
based organization (Lester, 2017). 

Since TQM and KM play very similar roles, it is necessary to consider the im-
pact of proper integration of KM and TQM to ensure effective coordination of 
the project’s various elements. This is necessary because it is difficult to predict 
the future state of the project in its complex and variable environment (Payal et 
al., 2019). Employees who were empowered during quality improvement efforts 
will therefore find it simpler to utilize their knowledge and skills throughout or-
ganizational change. As a result, these platforms give employees the chance to 
share their knowledge across the entire organization (Hung et al., 2010). In es-
sence, KM and QM are instruments that are closely related to one another with-
in the larger framework of organizational development and performance. 

The Deming PDCA Cycle (Plan-Do-Check-Act) serves as an example of how 
KM and TQM are related. The planning stage which is associated with gathering 
information and producing new information eliminates flaws and improves the 
cycles. The second stage, implementation (do) emphasizes the requirement and 
offers a process for problem-solving and improvement, (Check) to look at how it 
functions and (Act) to fix any issues or enhance performance. To minimize 
process variation, the PDCA cycle primarily relies on documentation at each 
stage (Mellat-Parast & Digman, 2008). Both TQM practices and KM processes 
have a great influence on the organization’s strategic competencies and perfor-
mance (Ju et al., 2006). 

Several researchers have utilized the systematic review methodology in con-
struction management studies, construction complexity such as (Asrar-ul-haq & 
Anwar, 2016; Costa & Monteiro, 2016; Ghaleb et al., 2022). The objective of this 
paper is to thoroughly conduct a review of KM techniques in relationship with 
TQM practices while analyzing their effects on the construction project industry. 
It also aims to identify the gaps in the literature, further analyze the impact of 
research, and look into citation links to map the knowledge area with trends 
taken from the publish or perish database. 

2. Methodology 

The purpose of the study is to review and synthesize the knowledge areas of pre-
vious studies about the effects of KM and TQM integration in project delivery. 
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To fully comprehend the studied topic, the study used the mixed review tech-
nique. Using Google Advance Search, searches were conducted for publications 
published in peer-reviewed journals, books, and book chapters published be-
tween January 2000 and December 2022 in English Language which focused 
specifically on KM and QM using the guidelines of Van Tulder et al. (2003). The 
following five databases were used: Science Direct, SAGE, Emerald, Taylor and 
Francis and Google Scholar to ensure a broader scope for a comprehensive anal-
ysis. A combination of databases ensures adequate performance in searches re-
call and precision (Bramer et al., 2017). Searching too few databases may reduce 
the validity and generalizability of SLR results (Vassar et al., 2017). The search 
produced nine hundred and eighty (980) papers. After removing 250 duplicates, 
the remaining papers were 730. The references were ordered alphabetically by 
author’s names in order to avoid bias by publication year and by “relevance”. 
Next, the studies were assessed against the list of research questions: 1) What are 
the current research’s main findings regarding the knowledge management 
processes integrated with total quality management principles? 2) Which me-
thods were used by the sample papers? 3) What are the knowledge gaps in these 
papers? 4) What keywords and topics are mostly investigated in the research of 
KM and TQM in the construction project delivery? After reading abstracts and 
full texts, the remaining 62 papers were maintained because they reported the 
results of primary research, and provided data on one or more of the study’s va-
riables. Additional 11 papers were retrieved from Google Scholar based on the 
references from the included studies making the final number to be screened to 
be included in the review to 73. Upon further screening, 25 studies were used for 
the analysis. Table 1 is the Summary of the publication of the Meta-Review 
Further search was conducted using the publish or perish database and bibli-
ometric analysis was carried out using VOSviewer version 1.6.16 (van Eck & 
Waltman, 2023). 

The capabilities and qualities of each instrument and analytical technique 
must be taken into consideration while choosing the appropriate tools (Susanti 
& Reza, 2022). Science mapping was carried out in two stages: The building of 
networks based on the co-occurrence of terms in the selected publication and 
generation of maps that extract relevant information such as patterns, trends, 
evolution, and outliers which yields network visualizations of co-work maps and 
co-work density maps (van Eck & Waltman, 2023). There were 981 documents 
in all that were collected from 2000 to 2022 that were published and linked to the 
topic under study. The analysis on network visualizing the field of construction 
project on KM and TQM will assist researchers in perceiving the overall research 
patterns and discovering the research trends. This was done to complement the 
manual literature review which can produce a comprehensive trend of a particular 
research area, but remains subjected to bias and limited to subjective interpreta-
tion. The article is organized as follows: Meta-Review, discussion of literature, 
keyword with network parameter, network visualization, overlay visualization, 
density visualization, conclusion, implication of practice and future direction. 
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Table 1. A summary of the knowledge management and total quality management meta-review. 

Authors/Year Keyword Co-Occurence Methodology Main Findings Country/Area 

Molina et al. 
(2006) 

Quality management practices, 
knowledge, transfer 

Quantitative 

Total Quality management has a collection of 
techniques that have a significant impact on 

knowledge management, particularly on 
knowledge transfer. 

Spain 

Ju et al. (2006) TQM, Factors, KM 
Qualitative 

(Case study) 

One of the management methods for many 
businesses to ensure long-term competitiveness 

may be the merger of TQM and KM. 

Taiwan,  
China 

Waddell & 
Stewart (2008) 

KM, TQM, bussiness 
competitve, practices 

Quantitative 

The QM and KM movements are intertwined 
because they both aim to give businesses a  
competitive edge through the adoption of  

practices that help them better connect with  
and understand their customers. 

Australia 

Stewart and 
Waddell (2008) 

Knowledge Management: The 
fundamental component for 

delivery of quality 
Quantitative 

To deliver a quality culture, organizations will 
need to adopt KM as a vital element. 

Australia 

Colurcio (2009) TQM, Knowledge 
Qualitative 
(case study) 

TQM is a powerful enabler of knowledge  
generation. TQM offers guidelines and  

resources that are intrinsically helpful as 
catalysts for the production and sharing of 

knowledge, such as teamwork, general  
employee participation, feedback methods,  

and open communication. 

Italy 

Ch et al. (2009) 
Knowledge Management,  

Total Quality Management, 
Customer. 

Quantitative 

Creating and encouraging useful features  
through the introduction of Knowledge  

Management processbrings and maintains 
advantages to meet client needs through 

appropriateTQM practices. 

Germeny 

Hung et al. 
(2010) 

Innovation performance,  
TQM 

Quantitative 

KM and TQM particularly have a strong  
relationship especially in the areas of  

continuous development and employee  
empowerment. TQM acts as a conduit for  
KM to enhance innovation performance. 

Taiwan,  
China 

Zwain et al. 
(2011) 

TQM, Knowledge Sharing Quantitative 

Information sharing was significantly  
influenced by TQM core aspects, thus  

educational institutions must discover ways  
to make these elements better in order to  
boost the capacity for knowledge sharing  

among academic staff. 

Iraq 

Aboyassin et al. 
(2011) 

TQM, Management, KM 
Practices 

Quantitative 
TQM is influenced by KM processes such  

as diagnosing, acquiring, creating, sharing,  
storing, and applying. 

Jordan 
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Continued  

Loke et al. 
(2012) 

supply chain, knowledge 
management, total quality 

management, and approach 
Quantitative 

TQM places a strong emphasis on quality 
improvement across all functional domains  

and organizational levels. 
Malaysia 

Duran et al. 
(2014) 

Relationship,Total Quality 
Management, Practices, 
Knowledge management 

Quantitative 

In terms of knowledge acquired from  
customers, employee participation in  

knowledge sharing, quality process, quality 
culture, and quality performance, firms with  

the TQM and ISO 9000 certifications  
perform better than those without them. 

Turkey 

Hsu & Shen 
(2005) 

Knowledge Management, 
Relationship, TQM 

Quantitative 

Both TQM and KM are; Results oriented 
People-based management,Teamwork 
Leadership commitment, Delight the  

customer and Continuous improvement. 

Taiwan,  
China 

Ooi (2014) 
TQM, Knowledge  

Management, 
Quantitative 

The aspects of TQM like strategic planning and 
human resource management have a positive 
influence on KM activities such as knowledge 

acquisition, distribution, and application. 

Malaysia 

Soltanpanah & 
Vaisi (2014) 

Relationship, Knowledge 
Management, Project Quality 
Management, Construction 

Industry 

Quantitative 

Improving “knowledge harvesting,” “knowledge 
documentation,” “knowledge transfer,” and 

“knowledge utilization,” KM influences project 
quality management. Key knowledge factors 

include trust and visionary leadership. 

Lisrel 
 

Garstenauer  
et al. (2015) 

Knowledge Management,  
Approach Total Quality  

Management 
Quantitative 

Firms with KM/QM strategies are more  
successful than a company without one,  
that implementing a KM/QM strategy  
will produce higher-quality products 

 

Yusr et al. 
(2017) 

knowledge management 
processes, TQM procedures, 

innovation, strategy 
Quantitative 

The TQM approach has a favourable and  
significant impact on knowledge  

management procedures. 
Malaysia 

Asrar-ul-haq 
(2017) 

Empirical, investigation TQM 
practices, knowledge-sharing 

Quantitative 
information sharing mediates the relationship 

between TQM procedures and worker  
performance to some extent. 

Pakistan 

Rajeshwaran & 
Aktharsha 

(2017) 

Relationship, Total Quality 
Management, Knowledge 

Management, Performance 
Questionnaire 

Leadership Commitment, Strategic  
Planning, recognition and reward, employee 

Involvement, and quality training are the  
main determinants of KM. 

India 

Hourani 
(2017) 

Customer focus, teamwork, 
training 

Quantitative 

Working as a team allows for the generation  
and creation of new ideas, which improves  

the capacity to produce new knowledge.  
Additionally, the design of training programs 

enhances employee talents and skills that  
encourage innovation among the employees  

to produce new knowledge. 
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Continued  

Barua et al. 
(2018) 

TQM, Knowledge Creation, 
Balanced Scorecard, 

Organizational Performance. 
Quantitative 

KM facilitate TQM in the organization.  
Because of the synergistic effect, TQM and  

KM can enhance organizational  
performance. 

Bangladesh 

Barua (2021) 
TQM, KM, Knowledge creation, 

Knowledge conversion mode 
Quantitative 

The four knowledge conversion processes, the 
knowledge generation process, benchmarking, 

employee empowerment, and information 
technology have a beneficial connection. 

Bangladesh 

Sources: Authors’ own research. 

3. Discussion 
3.1. Relationship between Knowledge Management and Total 

Quality Management 

Organizations have been interested in the expanding role of KM in organiza-
tions and the use of KM procedures (Senaratne et al., 2021). Contrarily, TQM is 
viewed as a competitive advantage for businesses and organizations in the global 
market (Deming, 2018). Although studies agreed that TQM and KM are effective 
tools for organization to boost performance, they did not conceptualize on how 
to frame this relationship. Additionally, the results had varying contexts for the 
relationship’s nature (Hsu & Shen, 2005; Ribiere & Khorramshahgol, 2004). 

Although KM and TQM have been linked to project performance in previous 
publications, there still seems to be a gap in the body of knowledge regarding 
their application to construction projects. The majority of studies written over 
the past 20 years have suggested that important factors like leadership commit-
ment and customer focus could have a considerable impact on how well KM and 
TQM are implemented. The investigations discovered numerous additional fac-
tors that had an impact on the relationship between TQM and KM (Honarpour 
& Jusoh, 2017; Hung et al., 2010; Zetie, 2002). The purpose of this study is to 
examine the relationship in this regard, the significant variables and the impact 
on project performance. By carefully analyzing the research publication in the 
period of 2002-2005, the emerging trend was comparing the differences and the 
similarities between KM and TQM. Some variables that involves in their integra-
tion include; cultural change, customer-focused and top management support. 

Zetie (2002) backed up Deming’s theory that, profound knowledge is the 
foundation of excellence. Using the quality circle tool as a knowledge imple-
menter, the quality of the organization is dependent on the understanding of its 
processes. The integration of TQM and KM involve cultural change, custom-
er-focused, top management support, necessitate organizational reorganization, 
and have internal implementation criteria that, if not properly implemented, 
may result in failure. 

Ribiere and Khorramshahgo (2004) researched fusing KM with comprehen-
sive TQM. The outcome demonstrated that TQM and KM are two independent 
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disciplines but their strengths complement and foster each other. The similari-
ties between TQM and KM, stating that both involve cultural change, TQM in-
troduces a new management style into the project organization, and KM intro-
duces a new way of sharing knowledge and making decisions, and that the suc-
cess of both heavily relies on the support of top management. The focus of both 
TQM and KM is on the consumer. Customer Relationship Management (CRM) 
is the cornerstone of TQM and KM and serves as a foundation. Both have bene-
fit that will become apparent in the future, so senior management in both situa-
tions might be hesitant to embrace them. Both need a reliable training pro-
gramme. 

Hsu and Shen (2005) identified similarities as being results-driven, people-based 
management, teamwork, leadership, and customer happiness. Initiatives in KM 
strive towards individual excellence in knowledge generation and dissemination. 
However, certain variations are the results of the various approaches. TQM fo-
cuses on fact-based, ongoing improvement, whereas KM emphasizes creating an 
environment that encourages the creation and exchange of knowledge. Both are 
similar in many ways, therefore if organized appropriately, they can complement 
each other. The TQM and KM processes are shown to be strong and comple-
mentary. KM process when successfully includes into the project delivery can 
achieve quality improvement and greater productivity. 

The comparison demonstrates that KM process can be incorporated into the 
TQM principles while engaging with environmental changes in order to attain 
organizational excellence. Organizations nowadays must contend with crucial 
challenges of adaptation, survival, and competency. Organizations may address 
the important issues and gain a competitive advantage through the creation, ac-
quisition, embedding, and use of knowledge. Understanding client demands and 
requirements is a prerequisite for customer satisfaction. Organizations can dif-
ferentiate themselves and grow market share for their goods and services by 
searching out and obtaining new information sources and technologies (Mobal-
leghi & Galyani Moghaddam, 2008). 

The limitation of the studies is the failure to properly identify the connections 
and overlaps between the KM and TQM variables. Though the studies suggested 
a connection between TQM and KM, they provided little information on how it 
may be put into practice. They also did not perform any research, like an empir-
ical study, to back it up. 

3.2. Quality Culture/Teamwork 

There are competing assertions regarding the relationship between TQM and 
KM, according to a further study of the literature from 2006 to 2010 that ex-
amined these relationships. The justifications suggested a beneficial connection 
and influence between TQM and KM. Additional research supports the internal 
relationship between KM and TQM in creating a competitive advantage by using 
qualitative methods. By becoming closer to the consumer, the organization is 
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better able to comprehend its needs, wants, and motivations. The study shows 
that a proactive quality culture is a link between KM and QM, both of which 
have a significant impact on an organization’s competitive advantage. Adopting 
well-designed quality systems within the organization to monitor and structure 
the way knowledge is created and recorded considerably improves the success of 
KM procedures. In the industrial sector, effective KM as a discipline will guar-
antee that the consumer receives products and services of the highest quality. On 
the other hand lack of significance of TQM teamwork in the organization result 
in an unexpected project outcome. A deeper study of this relation taking into 
account the different kinds of teams in TQM and their relation to knowledge 
transfers is a line of research that would improve understanding of this rela-
tionship (Waddell & Stewart, 2008). 

According to Ju et al. (2006), the relationship between TQM and KM is bene-
ficial in many ways. An integration of TQM and KM might be one of many 
management techniques for many firms to ensure a practical application of 
TQM and KM and to ensure sustainable competitiveness. The essential factors 
of TQM can serve as practical guidelines for KM implementation. The study 
which is a qualitative case study investigation highlighted the significance of KM 
and how manufacturing companies in Taiwan have begun to integrate it into 
their operational processes. Because the study was restricted to the manufactur-
ing sector and used a qualitative case study approach with only two cases, it 
might not have adequate details. The results are a proposition because the study 
was exploratory, therefore they might not have the same impact on another 
project-based firms. 

Colurcio (2009) identified the relationship between the TQM application and 
concepts of explicit knowledge to be shared within the groups. Once more, TQM 
plays a synergistic role in knowledge production through the publication of 
manuals and documents that outline its guiding principles and action plans. It 
provides a policy to incorporate all employees, teamwork, and feedback systems 
in addition to evaluating the expertise of specific employees in accordance with 
businesses that can successfully allocate resources for high performance with the 
use of strategic planning. This entails developing programs, operational plans, 
and policies that are aligned with the firm’s vision, mission, and goals. The abil-
ity to solve problems creatively and make decisions is improved by effective 
process management and information analysis. All links in the chain will gain 
from expanding these procedures to team learning behaviour. 

Enterprises that had already implemented TQM and had a reputation for ex-
cellence in quality issues due to their membership with the European Founda-
tion for Quality Management (EFQM) were the only ones whose cases could be 
chosen for research. The study amply demonstrated the critical role senior lea-
dership had in creating new organizational knowledge. The sample included 
twenty (20) significant firms from a variety of industries. Thus, an enabling and 
open-minded leadership centered on organizational values of trust and sharing 
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is essential for the development of effective knowledge-creation processes. 
Hung et al. (2010) established a stronger link between TQM and the success of 

KM initiatives and innovation. TQM contains more significant components 
than KM, such as continuous improvement, despite the fact that KM and TQM 
share several core concepts. TQM serves as a mediator between performance in 
KM and innovation. KM activities strongly impacted innovation performance in 
this study; however, unless TQM acted as a mediator, their impact was minimal. 
Simply said, KM activities in businesses do not seem to produce or provide value 
immediately. Superior performance is not produced by KM alone. Instead, in 
order for an organization to be effective, it must put what it has learnt to use in 
the right way, such as through overall QM procedures. Organizations may de-
cide to invest in the direct mediating effects of KM given these data, as the direct 
impact of KM is yet uncertain. However the results cannot be generalized to 
other business organizations because Taiwanese high-tech industry companies 
and firms are involved. 

Organizational performance was not objectively assessed in this study. The 
variation from the usual method may exaggerate the relationships between the 
variables. The study offers business-related practical implications and highlights 
management concerns with KM initiatives and an understanding of the impact 
of TQM on KM organizational innovation performance, but senior management 
was probably better off allocating resources to TQM than to KM if the end goal 
is innovation. The analysis provided above demonstrates the potential for TQM 
techniques to provide new information. Knowledge is developed, enhanced, and 
advanced to higher levels among individual, team, departmental, organizational, 
and inter-organizational level during the application of TQM practices. TQM 
practices promote learning, growth, and the internalization of improved rou-
tines, which results in the generation of new knowledge. Firms use TQM to 
make their processes more effective. 

However, new information must be acquired and integrated across the entire 
organization if there are to be future advances and business excellence. It can be 
difficult for managers to develop and implement TQM procedures in a way that 
also results in the generation of new information. The six TQM practices: con-
tinuous improvement, statistical quality control, customer satisfaction manage-
ment, process-improvement techniques, individual learning, and new product 
development methodologies are demonstrated in this article as contributing to 
the four different types of knowledge-creating processes: socialization, externa-
lization, combination, and internalization (Asif et al., 2013). 

Duran et al. (2014) indicated that the enterprises with TQM and ISO 9000 
certificates are better in the fields of level of the knowledge obtained from the 
customer, participation of employees in the dissemination of knowledge, the 
quality process, the quality culture, and the quality performance than those 
without the mentioned certificates. As tacit knowledge within a company is do-
cumented and transformed into explicit knowledge, it is evident that employee 
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participation in knowledge distribution has increased significantly. It is possible 
to say that the information obtained supports the literature that through TQM, 
the organization adopts a culture that promotes quality management. 

Realizing work-related activities together within this culture is crucial. The 
fundamental principle behind comprehensive quality management and know-
ledge transfer is to provide appropriate social control within the firm in order to 
foster a trustworthy environment. The study discovered that the relationship 
between quality and process had the greatest effect, with cost being the second- 
biggest impact. Particularly, limited employee knowledge-sharing participation 
and minimal engagement have a negative effect on the enterprise’s quality cul-
ture. As a result, it is feasible to claim that the quality culture received a lower 
score. This finding supports the literature because only an effective TQM can 
lead to a shift in quality culture (Musa et al., 2022). 

According to Molina et al. (2006), TQM has a collection of practices that have 
a significant impact on knowledge management, particularly on knowledge 
transfers. The findings offered theoretical backing for the association between 
QM and performance. They concluded that since TQM positively impacts 
knowledge transfer, it also influences the firm’s resources, competencies, and 
competitive advantage. However, a restriction in internal transfer of knowledge 
reduces the importance of TQM teamwork. Samples were collected from large 
Spanish firms and the response rate of 20.21% was low which could lead to a 
possible sampling bias due to non-respondent firms. Non-response bias may 
make the measured value for the sample inaccurate. They recommended a dee-
per study of this relation to take into account the different kinds of teams in 
TQM and their relation to knowledge transfers to improve understanding of this 
relationship. 

3.3. Knowledge Management Strategies 

To examine how knowledge management strategies can be integrated with the 
quality management system for effective implementation in the project delivery, 
Ooi (2014) indicated KM activities like knowledge gathering, distribution, and 
application extensively benefit from TQM practices like strategic planning and 
human resource management. However, there are substantial differences in how 
TQM is applied to KM activities in both manufacturing and service. Regarding 
whether TQM practices may motivate KM activities practically, this research has 
offered numerous useful techniques for Malaysia’s enterprises. 

Although many businesses have adopted these techniques, it was still impor-
tant to develop, test, and research the TQM builds a model that could contribute 
to KM. The findings of this study clearly showed that TQM practices like stra-
tegic planning and human resource management have positive effects on KM 
activities (i.e., knowledge acquisition, distribution, and application). In contrast, 
process management has significant negative effects on knowledge acquisition 
and distribution among the sampled Malaysian companies. Additionally, it was 
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discovered that an industry type had a substantial impact on knowledge applica-
tion but had no significant impact on knowledge acquisition or knowledge dis-
semination, indicating that there is a significance difference in how TQM is ap-
plied in KM practices between the manufacturing and service industries and 
could be different in the construction industry Additionally, the lack of a sub-
stantial relationship between firm size and KM suggests that TQM, is crucial for 
knowledge management implementation. 

The main finding of this study is that these firms’ management teams will 
have a better awareness of the TQM components so they may focus on encour-
aging knowledge-sharing initiatives. The findings showed that in Malaysian 
firms, TQM practices had a positive and significant connection with KM. Fur-
thermore, it has been shown that while process management has a significant 
impact on knowledge distribution and knowledge acquisition, strategic planning 
and human resource management have a positive impact on KM activities (i.e., 
knowledge acquisition, distribution, and application). 

Strategic planning and human resource management of TQM, showed posi-
tive relationships with KM among Malaysian manufacturing and service organi-
zations, but they did not explain how it could be applied in the real world. The 
narrow scope of the research which focused on Malaysian manufacturing and 
service businesses could not be generalized. 

The survey was conducted among Malaysian businesses that intended to apply 
for or had already received ISO 9001 certification; as a result, there may have 
been response bias and a lack of knowledge among the respondents. The survey 
questionnaire may still include incomplete responses and uninformed respon-
dents. Hence field observations and interviews with the full-time managerial 
staff should be conducted as a follow-up to this study. 

Garstenauer et al. (2015) indicate that the implementation of a KM and TQM 
plan helps to increase product quality and that a firm with a KM and QM strat-
egy is more effective than a company without one. The study also found that be-
cause the organizations involved in the study functioned in similar environmen-
tal and cultural contexts, TQM strategy has a substantial impact on quality per-
formance. Throughout the course of the research, no policy modifications were 
discovered that had a different effect on any of the sites, with the exception of 
the KM/QM strategy implementation. They recommended future research to 
assess the relative importance of the various individual components and factor 
combinations that affected the study’s findings, with the exception of how the 
KM/QM strategy was implemented. The success of KM/QM strategy interven-
tion in additional manufacturing businesses or various industry sectors is 
another important aspect because this research only covered one company with 
KM/QM strategy intervention. The quantitative approach used could not give 
the option to seek clarification even if the information seems confusing since it 
has very few opportunities to ask for clarity. 

Ooi (2014) demonstrate in his study that TQM practices like strategic plan-
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ning and human resource management have positive effects on KM activities 
like knowledge acquisition, distribution, and application. Moreover, it was dis-
covered that industry type had a substantial impact on knowledge application 
but was not significantly connected to knowledge acquisition or knowledge dis-
semination, suggesting that there are major differences in how TQM is imple-
mented across different industries. Additionally, it was discovered that an in-
dustry type significantly influences knowledge application but is not significantly 
linked to knowledge acquisition or knowledge dissemination, indicating that 
there are significant differences between the manufacturing and service indus-
tries in terms of how TQM is implemented in KM practices. 

Furthermore, it was shown that the size of the industry was not significantly 
related to knowledge management, demonstrating that TQM is essential for KM 
adoption but not business size. In other words, as TQM may enable efficient 
KM, all businesses, regardless of size, are likely to implement it in their enter-
prises. The study’s findings showed that these firms’ management teams will 
have a better understanding of the TQM components so they may focus on en-
couraging knowledge-sharing activities. More precisely, it appears that strategic 
planning and human resource management are of paramount importance 
among the TQM elements that relate to knowledge management. The study’s 
breadth was constrained by the research’s exclusive emphasis on Malaysia’s 
manufacturing and service sectors. Despite the fact that the survey questionnaire 
is considered to be a sufficiently cost-effective and reliable research method, the 
survey questionnaire may still experience response biases and a lack of respon-
dent awareness. He recommended field observations and interviews with the 
full-time managerial staff to be conducted as a follow-up to this study. 

Yusr et al. (2017) provided empirical support for the impact of TQM ap-
proaches on improving KM procedures. It was discovered that the KM proce-
dures had a significant impact on how well manufacturing organizations per-
formed in terms of innovation. Therefore, TQM procedures must be viewed as a 
single set of practices that can complement one another, starting with top man-
agement commitment and ending with the specific processes to report the es-
sential data across the organization. These parallels provide a dynamic connec-
tion between the two disciplines. The study could not be generalized because it 
was restricted to industrial firms operating in the Malaysian context. 

Aboyassin et al. (2011) reaffirm that knowledge diagnostics, development, 
sharing, storage, application, processes, and TQM have a significant relationship 
and that a company cannot expect to achieve comprehensive quality without the 
necessary knowledge. The analysis of the results showed that there were signifi-
cant correlations between the TQM principles (adoption of quality and com-
mitment of senior management, focus on customers, continuous improvement, 
training and education, and employee participation) and the KM processes di-
agnosis, acquisition, generation, sharing, storing, and application. 

The most important steps to achieving overall excellence are knowledge ac-
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quisition and application. The findings also showed that while the insurance 
companies engaged in significant KM, they lacked a culture of KM because most 
organizations simply used the whole TQM concepts ceremonially rather than as 
a quality improvement strategy. In addition, the study provides the distribution 
of a survey questionnaire to managers in the insurance sector in Jordan. Infor-
mation about KM and TQM was gathered which could skew the data in a way 
that may not apply to the general population and could affect the authenticity of 
the result. The study could also not be generalized to other industries because it 
was restricted to Jordan’s insurance industry. 

3.4. Commitment of Senior Management 

Zwain et al. (2011) discovered that knowledge sharing in Iraqi Higher Education 
Institutions (HEIs) was significantly and positively correlated with TQM’s core 
components, including leadership commitment, strategic planning, continuous 
improvement, customer focus, process focus, employee involvement, training 
and learning, rewards and recognition, and employee involvement. This means 
that when there is leadership commitment and appropriate planning of the in-
stitution’s activities, effective knowledge—sharing is achievable. This is consis-
tent with earlier research that showed leadership to be a crucial component of 
any quality improvement. 

To ensure that everyone in the business is adequately informed of the compa-
ny’s vision and objectives, effective implementation of TQM needs the managers 
to possess strong interpersonal and communication skills (Palm et al., 2014). 
The majority of institutions, however, execute the essential elements in frag-
ments. Given the important and favourable effects on information sharing, im-
plementing the fundamental components of TQM is essential. Therefore, it is 
important to develop ways to make these components better in order to increase 
the capacity for information sharing among academic staff. The researchers 
suggested that it should be enhanced but they did not specify how. The study 
only examined knowledge exchange through surveys and was restricted to HEIs. 

According to Loke et al. (2012), TQM and KM can be linked, to improve 
knowledge creation, performance and profitability. The five TQM dimensions 
used in this study were leadership, strategic planning, customer focus, process 
management, information analysis, and human resource emphasis. The study 
discovered that, with TQM practices acting as the predictor variable, KM prac-
tices have a significant relationship with the supply chain learning outcome va-
riable. 

They offered concrete examples to demonstrate how combining TQM and 
KM may accelerate knowledge development, which will subsequently enhance 
performance and profitability. The findings supported the assertion that KM 
process, leadership, culture, technology, and evaluation must all be in place in 
order to promote learning. Implementing TQM and KM successfully calls for a 
long term commitment because the benefits of TQM and KM are complicated 
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and the specific benefits were not mentioned. Furthermore it was unclear to 
what extent supply chain learning was necessary to improve a company’s capac-
ity for innovation in new product creation. However, they restricted the study to 
managers from Federation of Malaysian Manufacturers member companies that 
offer both manufacturing and services which excluded workers and prevented 
the findings from being applied to other industries. 

The gap is that, the data collected using the quantitative method may not ap-
ply to the general population. The random selection of managers could result in 
drawing false correlation. Despite the efforts to prevent bias, the characteristics 
of the randomized sample may not be guaranteed to apply to everyone. This 
means that the data applies to those who choose to participate. They recom-
mended future research to explore the use of qualitative, non-survey techniques 
such as interviews and field observations. 

The main variable attracting the researcher’s attention is the significant im-
pact that KM and TQM procedures have on the strategic competencies of the 
firm. Knowledge sharing serves as a partial mediator between TQM procedures 
and worker performance, according to Asrar-ul-haq (2017). The findings sug-
gested that rather than being implemented separately, TQM procedures and KM 
procedures should be combined. However, because the sample size is so small 
and only includes software houses from four different regions in Pakistan, it is 
difficult to generalize the findings. Additionally, the study’s conclusions were 
based solely on software houses. The study does not make use of every aspect of 
TQM practices. The author recommended other related constructs to be used in 
different industries. 

Rajeshwaran and Aktharsha (2017) revealed that the most significant predictors 
of organizational performance were leadership commitment, strategic planning, 
continuous improvement, recognition and reward, employee involvement, and 
quality training. Accordingly, it was found that the key components and prin-
ciples of TQM have a significant impact on organizational performance. Cus-
tomer satisfaction requires an awareness of the demands and requirements of 
the customer. Thus KM can influence TQM through Leadership Commitment, 
Strategic Planning, Recognition and Reward, Involvement of Employee and 
Quality Training. An organization can involve in quality improvement activities 
if there is a clear direction by the management in the practice of TQM Prin-
ciples. The study was limited to employees working in IT services organization. 

Barua (2021) revealed that leadership, employee empowerment, customer fo-
cus, benchmarking, and information technology were all positively and signifi-
cantly correlated with the four knowledge conversion types and the know-
ledge-creation process. Leadership is crucial for fostering internal quality cul-
ture, internal communication among personnel, and knowledge production 
within the firm. The sharing of tacit knowledge among organizational members 
depends on leadership’s ability to foster a climate of trust among the workers. 
Employee empowerment will increase their willingness to impart their know-
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ledge. The knowledge-creation process and customer focus have a strong benefi-
cial correlation. However, the research was limited to knowledge production. 
The author suggested looking into how TQM affects other KM activities, in-
cluding knowledge acquisition, storage, sharing and application. Although Ban-
gladesh is a developing country and the study was conducted there, it is not 
possible to generalize its findings to other nations because it is limited to organ-
izations in Bangladesh. Moreover, the data was collected in departments for 
marketing, sales, finance, human resources, and information technology. 

4. Scientometric Analysis 

Scientometric analysis is a technique to evaluate research impact and investigate 
citation relationships to map a specific knowledge area with trends extracted from 
the academic database (Hudha et al., 2020). To create and indicate an association 
in a citation of an article or publication, VOSViewer provides a text-mining ca-
pability. It places a focus on maps that can be shown graphically, is adaptable for 
bigger networks, and has text mining capabilities (Shen & Wang, 2020). 

Table 2 is the result using the VOSviewer statistical approach, the term 
“knowledge” and “knowledge management” appeared 388 and 144 adding up to 
502 occurrences is the most common author keyword in the literature but that 
was within the average year 2006 and 2007 with the total link strength of 183 and 
48 respectively. The word “total quality management” and TQM appeared 223 
and 136 adding up to 359 occurrences is the second most common author key-
word within the year 2006. The term “project” appeared 239 and “project deli-
very” appeared 69 making 308 occurrences with 130 and 20 total link strength 
indicating the third author keyword in literature in the year 2007 and 2008. 

 
Table 2. Keywords with network parameter. 

Keywords Cluster Links Occurrences  
Total link 
strength 

Avg. Pub. 
Year 

Action 4 23 35 16 2006 

Approach 6 52 131 57 2008.68 

Benefit 6 32 60 26 2006.92 

BIM 6 15 34 11 2014.54 

Building 2 35 65 25 2009.36 

Business 3 34 62 23 2005.91 

Business process 4 36 65 29 2008.38 

Care 5 24 69 40 2006.62 

Case 5 21 41 16 2010.69 

Chapter 1 27 47 23 2009.70 
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Continued  

Communication 3 29 41 23 2008.78 

Construction 4 30 58 30 2008.83 

Construction process 6 17 31 12 2008.58 

Construction project 6 24 59 16 2009.5 

Cost 2 51 136 46 2006.33 

Customer 2 34 73 29 2006.10 

Data 4 38 74 36 2010.33 

Delivery process 2 28 49 30 2007.8 

Effect 2 36 91 27 2008.30 

Empirical study 3 20 35 12 2005.67 

Employee 5 13 23 11 2006.27 

Evidence 5 24 33 15 2005.87 

Example 5 26 44 17 2004.59 

Field 3 31 54 15 2006.67 

Firm 1 39 93 35 2005.51 

Guide 4 23 27 17 2007.59 

Individual 3 15 32 12 2005.83 

Industry 6 42 114 33 2012.94 

Integration 2 37 84 27 2008.33 

Internet 4 20 25 14 2011.29 

Issue 1 28 44 23 2009.22 

Knowledge 3 64 388 183 2006.80 

Knowledge sharing 3 39 114 48 2007.08 

Life 4 16 32 12 2008.67 

Literature 1 31 54 17 2008.12 

Literature review 1 28 50 18 2010.44 

Management process 3 46 126 52 2006.56 

Network 3 34 86 35 2005.49 

Overall quality 4 39 103 41 2006.85 

Overview 1 12 28 15 2014.33 

Paper 1 24 42 19 2007.26 

Performance 2 55 197 79 2007.66 
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Continued  

Person 6 28 48 26 2008.42 

Principle 5 15 20 16 2008.5 

Production 2 26 47 18 2007 

Project 1 57 239 103 2007.45 

Project delivery 6 29 69 20 2008.4 

Project management 3 27 61 26 2007.54 

Quality assurance 5 49 102 72 2008.43 

Quality improvement 5 10 22 11 2010.18 

Relationship 2 38 102 32 2005.25 

Review 4 36 93 44 2007.5 

Risk 6 27 64 23 2007 

Site 3 23 52 22 2007.77 

Success 3 36 69 23 2005.34 

Supplier 2 20 27 14 2004.07 

Supply chain 2 27 58 27 2005.55 

Supply chain Management 2 37 72 33 2008.27 

Systematic review 1 21 41 11 2009.45 

Technique 4 24 38 21 2007.38 

Technology 1 54 184 74 2007.54 

Term 1 27 48 12 2006 

Theory 1 37 88 32 2009.81 

Time 2 48 157 47 2007.91 

Tool 4 41 79 30 2008.53 

Total quality management 5 58 228 98 2006.30 

TQM 5 45 136 44 2006.5 

Trust 3 31 61 23 2006.17 

Use 1 47 100 41 2007.46 

User 4 20 31 17 2005.94 

Way 4 27 49 20 2006.7 

Work 1 27 54 27 2007.40 

Year 5 22 32 12 2007.91 

Sources: Authors’ own research. 
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Additionally, the term “performance” appeared 197 occurrences in the year 
2007. Other author keywords were “technology” with 184 occurrences, time ap-
peared 157, cost with 136 number of appearances, approach with 131 occur-
rences, industry with 114 appearances, quality assurance and relationship 102 
occurrences each. The time period that researchers have used these keywords in 
their studies is shown by the average year from 2006 to 2008. Other keywords 
such as: Building, Business, Business process, Care, Case, Communication, Con-
struction, Construction process, Construction project, Customer, Delivery 
process, Effect, Employee, Evidence, Field, Firm, Individual, Industry, Integra-
tion, Management process, Network, Overall quality, Principle, Production, 
Quality improvement, Relationship, Success, Supply chain, Supply chain Man-
agement, Technique, Technology and Trust attracted attention in publication 
and appeared beyond 50 occurrences. Other keywords such as: employee, deli-
very, BIM, processes which were below 50 occurrences did not attract higher at-
tention within the publication year. 

The links show how many nodes are connected to a specific node, whereas the 
total link strength shows how strong all of the linkages are connected to that 
node (Wang & Guo, 2022). For instance, the keyword (knowledge) has total link 
strength of 183, which is the biggest of all the nodes which indicates the strong-
est inter-relatedness to (project) with 103 strength link. This indicates that, 
knowledge is very essential for every project. The keyword (Total quality man-
agement) had total link strength of 98, (performance) had 79, and (management 
process) had total link strength of 52. This indicates the strong link between 
knowledge, total quality management, performance, management process and 
approach. 

4.1. Network Visualization 

Each item is represented by label network visualization. The weight of an item 
determines the size of the label; the heavier the weight, the larger the label. The 
label may not be visible for some items. This is done in order to avoid overlap-
ping labels. The color of an item is determined by the cluster to which the item 
belongs. Lines between items represent links (van Eck & Waltman, 2023). 

Figure 1 below represents the visualization of keywords and the relatedness of 
co-citation links. The figure has 6 clusters with the following colours: red, blue 
in two kinds, violet, yellow and green. Each colour represents keywords within a 
cluster. There were 73 items, 1153 links and 2760 total link strength. 

4.2. Overlay Visualization 

How items are mapped to the colors of keywords is shown in a color bar in the 
visualization’s lower right corner. Figure 2 displays the overlay visualization, 
where the colored keywords denote influence factors. Cluster 1 consists of: 
Overview, paper, project, systematic review, firm, issue, literature, and literature 
review, technology, term, theory, use and work making up 13 keywords. Cluster 2  
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Figure 1. Network visualization. 

 

 
Figure 2. Overlay visualization. 

 
which is made up of 13 items includes: Building, cost, customer, delivery process, 
effect, integration, performance, production, relationship, supliar, supply chain, 
supply chain management and time. Cluster 3 includes 13 items: Business, 
communication, emperical studies, field, individual, knowledge, knowledge 
sharing, management process, project management, network, site, success and 
trust. Cluster 4 includes: action, business process, construction, data, guide, in-
ternet, life, overall quality, review, technique, tool, user and way with 59 links 
and total link strength of 223. Cluster 5 with 58 and total link strength of 185 in-
cludes 11 items: Care, Case, employee, example, principles, quality assurance, 
quality improvement, total quality management, TQM, year, Cluster 6 Chapter 
includes 9 items: Approach, Benefit, BIM, Construction process, Construciton 
project, industry, person, project delivery and risk. All these keywords have a 
very strong link among each other. 
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Figure 3. Density visualization. 

4.3. Density Visualization 

The color at each point in the item density display represents the density of ob-
jects. The color scheme includes blue, green, and yellow. The more frequently a 
keyword appears in literature, the larger it is in the yellow. In Figure 3 of the 
density visualization, the following keywords: project, knowledge, total quality 
management, appeared larger in the yellow colour. On the other hand keywords 
such as; quality improvement, construction process, BIM appears fading indi-
cating that; their occurrence in literature is less. 

5. Conclusion 

In the industrial and service industries, KM and TQM has been the subject of 
several studies. The results showed that leadership commitment and customer 
focus were important elements that might significantly affect the relationship 
between TQM and KM. The results supported the idea that organizational 
learning, which affected the relationship between KM and TQM, required the 
presence of KM process, leadership, culture, technology, and measurement. 
There are currently few empirical studies supporting this integration in the deli-
very of construction projects. The review could clearly demonstrate that there is 
a dearth of literature, particularly in developing nations, in the construction 
sector. This review also supports the literature’s assertion that TQM practices 
and KM practices have a big impact on how well projects and organizations 
performance. 

The scientometric analysis revealed that, there is a strong inter-relatedness of 
the keyword “knowledge” which is the biggest of all the nodes with total link 
strength of 183 and other keywords like Project with total link strength of 103. 
This indicates that, knowledge is very essential for every “project”. The keyword 
“Total quality management” had total link strength of 98, “performance” had 
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total link strength of 79, and “management process” had total link strength of 
52. This indicates the strong link between knowledge, total quality management, 
performance, management process and approach. These keywords attracted 
higher attention in literature from 2007 to 2010. 

5.1. Implications for Practice 

The thorough analysis presented in this work concludes with several relevant 
practical implications for practitioners. The results emphasize the importance of 
leadership commitment in advancing TQM procedures. The results of this study 
clearly show that KM processes are necessary to effectively improve TQM prin-
ciples. On the managerial side, the study’s findings will help decision-makers in 
the construction industry to understand how KM techniques can facilitate TQM 
practices in addition to improving the quality of the project delivery process. 

KM approaches are crucial for integrating learning processes, into manage-
ment planning, execution, and performance evaluation for ongoing project. 

5.2. Future Direction 

The objective of this review is to present the evidence supporting KM and TQM. 
The study brought to light the glaring gap in the body of knowledge regarding 
KM and TQM in developing countries. The literature that is currently accessible 
primarily focuses on KM practices in regard to the manufacturing and service 
industries. The review makes it clear that KM and TQM are important areas for 
further study. To address potential obstacles, these processes’ nature and ap-
proach will differ from organization to organization. As a result, extensive and 
in-depth research is required in this area. According to this review, KM and 
TQM will prove to be a substantial advantage for firms and particularly in de-
veloping countries, where projects frequently execute poorly. Researchers can 
explore on these keywords expecially on the area of construction project dilivery. 
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