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Abstract:

Total quality management (TQM) is one of the primary techniques of industrial engineering being applied worldwide. This
paper presents a review of important case studies conducted mainly in the last five years on the implementation of TQM
for various purposes related to the management of quality in different industrial and service scenarios. It first introduces
TQM and discusses its vital aspects, followed by an analysis of selected past work. It ends with a conclusion and future
research directions. The paper highlights key points of TQM implementation in various industrial and service sectors, and
the latest trends, such as TQM integration with sustainability and Industry 4.0, are covered. The article not only aims to fill
the gap where there is a scarcity of a recent review article analyzing and highlighting the developments and latest trends
in TQM implementation for product and service quality enhancement but also to encourage the researchers, scholars, and
engineers to conduct research and development in this domain to establish the field further.
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1. Introduction

The term Total Quality Management (TQM) refers to a
set of fundamental ideas that are necessary to guarantee
high-quality goods and services (Ross, 1999; Mukherjee,
2019). TQM, a management philosophy that dates back
to the middle of the 20th century, aims to integrate a
quality consciousness into every aspect of corporate
operations. TQM has undergone significant changes over
time to stay relevant in a rapidly evolving world. Following
World War 1l, Japan advanced TQM philosophy and
then American quality expert Edwards Deming assisted
the Japanese in using TQM concepts. They aimed to
comprehend the aspirations and requirements of their
clients by concentrating on their expectations. Due to
globalization, customers now have access to a wide
range of business solutions that are willing to meet their
needs. This has put more pressure on various companies
to maintain high standards irrespective of their clients’
requirements. Maintaining the quality of the product
and service is one of the objectives of any organization
whether industry or service sector. The concept of TQM
has emerged gradually from using typical traditional
management theories and practices to the interventions
of novel Industry 4.0 technologies (Permana et al., 2021;
Ali, 2024). Specialized approaches are being adopted
in total quality management these days like integration
of its different tools, TQM hybridization and transfusion
with other industrial engineering techniques like total
productive maintenance (TPM), lean engineering, six-
sigma etc. (Babatunde, 2021).
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The implementation of TQM philosophy is considered
essential for all industries, large and small, to ensure
continuous improvement. However, there are obstacles
to TQM adoption, such as the requirement for a cultural
shift towards continuous improvement, a lack of
commitment from management, and insufficient training
and delayed response to real-time issues. Essential
drivers for the successful implementation of TQM include
effective leadership, clear communication, performance
assessment, specialized training and awareness, and
strong employee involvement, morale, and commitment
(Singh et al., 2018).

TQM s essential forimproving organizational performance
since it helps to minimize defects and failure, reduce
rejections, minimize waste. This resulting in reduced costs,
boosted productivity, and increased customer satisfaction
and loyalty (Singh et al., 2018; De Souza et al., 2022).
Ishikawa or cause-and-effect diagram, pareto charts,
PDCA, quality circles, 5Why analysis, histograms, control
charts etc. are some of the most extensively utilized TQM
tools.

In addition to these TQM tools, the deployment of digital
tools and platforms has sped up the reaction to quality
issues and allowed for better-informed decision-making.
Applying TQM has radically changed with the advent of
Industry 4.0 and the Internet of Things (loT). Production
processes may now be continuously monitored to
make sure that quality requirements are maintained at
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every turn thanks to smart sensors and sophisticated
analytics. The proactive aspect of TQM further benefits
from the application of Artificial Intelligence (Al) and
Machine Learning (ML) to predict quality issues before
they arise (Ali, 2024). TQM’'s primary tenet is still
customer satisfaction. Understanding the requirements
and expectations of customers has become even more
important in light of recent developments. Big data
analytics and social media listening tools are being used
by organizations to better understand client preferences
and adjust their quality control plans. This focus on
the needs of the consumer guarantees that goods
and services not only live up to but also surpass their
expectations. Adynamic and changing approach to quality
that is sensitive to the demands of the contemporary
corporate environment is reflected in the most current
advancements in TQM. Higher levels of quality and
competitiveness can be attained by organizations through
embracing technological improvements, promoting
customer and employee engagement, and aligning with
sustainability goals (Singh et al., 2018; Babatunde, 2021).
Businesses will need to keep up with these advances as
TQM continues to change to preserve their competitive
advantage in a global market that is becoming more and
more competitive. To attain efficiency and effectiveness,
TQM highlights the significance of planning, directing,
coordinating, and monitoring all system components,
whether in manufacturing, services, education, or
facilities management. Through the development of a
favorable connection that improves innovation, customer
happiness, productivity gains, sustainability, and overall
organizational performance, TQM, has a substantial
impact on organizational culture. To guarantee consistent
quality management procedures and long-lasting
gains, TQM deployment also calls for a cultural shift in
businesses, with an emphasis on continuous processes
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and real-time corrective actions. To achieve complete
quality excellence, TQM also emphasizes the value of
human resources management that is in line with quality
standards.

Customer focus, leadership commitment, people
engagement, process approach, continuous
improvement, evidence-based decision making, and
relationship management are the seven key principles
of TQM. Through TQM implementation, businesses
can boost customer happiness, increase performance,
and obtain a competitive advantage. To satisfy the
constantly shifting needs of consumers and industry,
it takes a constant path of learning, improvement, and
adaptability. Figure 1 provides an overview of TQM
philosophy, its implementation, and latest trends. The
successful implementation of TQM requires sound
preparation, foolproof planning, critical assessment,
correct implementation, efficient optimization, and proper
evaluation (Permana et al., 2021). TQM implementation
starts from securing the commitment of leadership
followed by involving and empowering employees, then
prioritizing customer needs, and ends at mapping and
optimizing the continuous improvement culture.

Lack of resources, inadequate planning and training, poor
communication, low employee morale, and leadership
issues are some of the barriers to TQM implementation
(Mukherjee, 2019), (Ross,1999).

This review article is developed based upon our
observations and analysis of the most recent
advancements in TQM implementation in industry and
service sectors, emphasizing incorporation of novel
technology, for enhancement of product and service
quality.
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Figure 1: An overview of the modern philosophy of TQM for industrial and service sectors.
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2. Related Review Studies and Scope of
the Current Review

The integration of TQM with Industry 4.0 is an expanding
field that presents numerous opportunities for enhancing
both service and product quality. The literature search
reveals that several significant review studies have
addressed the implementation of TQM, either focusing
exclusively on this topic or highlighting specific
perspectives, such as Industry 4.0. An earlier review
study explored TQM 4.0; adapting quality management
to Industry 4.0 technologies; integrating technology,
quality, and people (De Souza et al., (2022). It presents
a model for future research but lacks sector-specific and
cultural context analysis. Another review study examined
TQM and its link to Industry 4.0, identifying key TQM
practices, and proposing “Quality 4.0” dimensions for
future research (Ali and Johl, 2022). They reviewed
significant studies, identifying key soft dimensions
include management commitment and customer focus;
hard dimensions include process management and
continuous improvement relevant to industry 4.0. Baran
and Polat (2022) examined TQM’s role in ensuring quality
across all enterprise processes, technologies, and
workforce. This study reviews literature on Industry 4.0
and quality, highlighting a gap in research on using these
technologies for comprehensive quality monitoring and
control. In their review study, Sader et al. (2022) defined
Quality 4.0 as an evolution of quality management
influenced by Industry 4.0 advancements. It identifies
key features—automation, advanced data analysis, and
integration—and supporting technologies like Big Data,
Al, and connectivity. The study highlights Quality 4.0’s
impact on various sectors and discusses challenges,
including skill requirements and technology adoption.
Liu et al. (2023) categorized the reviewed studies into
four themes: Quality 4.0 concept, implementation,
management, and models. They outlined key definitions,
features, and trends, introducing the quality curve theory
and highlighting research gaps and future directions.

While these studies are significant, they generally do not
address sustainability aspects and tend to focus either
on service quality or product quality. Although previous
studies have laid the groundwork by exploring TQM in
the context of Industry 4.0, there remains a crucial need
to incorporate sustainability into this framework.

This review article aims to bridge this gap by presenting
the latest advancements and practices in TQM from
the past five years that not only focus on traditional
quality dimensions but also align with sustainability
principles and Industry 4.0 integration. This holistic
approach ensures that TQM implementation in the era
of Industry 4.0 is both technologically advanced and
environmentally responsible, contributing to the long-
term success and resilience of organizations. The paper
begins with an introduction to TQM, explores its critical
aspects, and then analyzes selected past studies. The
review highlights key points of TQM implementation in
diverse industrial and service sectors, and addresses
emerging trends such as the integration of TQM with
Industry 4.0 and alignment with sustainability. The
article aims to address the gap in recent literature by
analyzing the latest developments and trends in TQM for
enhancing product and service quality. It concludes with

a summary and recommendations for future research.
Additionally, it seeks to inspire researchers, scholars,
and practitioners to further investigate and advance the
field of TQM.

3. Review Methodology

The methodology begins with defining the scope and
objectives of the review, which focuses on examining
recent advancements in TQM implementation over
the past five years, with a particular emphasis on the
implementation of TQM for enhancement of product
and service quality. Furthermore, the scope covers
developments in TQM implementation integrated with
Industry 4.0 and sustainability principles. Figure 2
illustrates the detailed review methodology used in this
study.

To initiate the literature search, a set of well-defined
keywords such as “Total Quality Management,” “Quality
Circle,” “PDCA,” “Continuous Improvement,” “Industry
4.0,” “Sustainability”, and “SDG” were established.
These keywords guided the search process across major
academic databases, including Scopus and Google
Scholar. The search process involved an initial broad
search using individual keywords, which generated
a large volume of research papers across various
disciplines. To refine the search results and focus on
relevant studies, Boolean operators (i.e., AND, OR,
NOT) were used to combine keywords effectively. This
technique helped to narrow down the results to studies
specifically related to TQM implementation within the
past five years.

Upon collecting the literature, the abstracts of the
papers were reviewed to determine their relevance
to the study’s focus. Based on this initial review, the
literature was classified into two categories: “Included”
and “Excluded.” Papers categorized as “Included” were
then subjected to a thorough review of their full texts.
This detailed examination allowed for a more refined
classification based on the papers’ contributions to the
implementation of TQM for enhancement of product and
service quality and integration of TQM with Industry 4.0
technologies and alignment with sustainability.

The synthesis of the reviewed literature involved
analyzing and framing the findings in relation to the
article’s contents. This included identifying key themes,
trends, and advancements relevant to TQM and Industry
4.0. A critical evaluation of the literature was conducted
to highlight significant findings, compare and contrast
different studies, and identify gaps in the current research
landscape. The methodology adhered to the principle of
the “5 C’s”—citing, comparing, contrasting, critiquing,
and connecting various studies—to provide a well-
rounded analysis and a comprehensive understanding
of the state of current research.

Identifying research gaps and future research directions
was a crucial part of the methodology. The review
highlighted areas where current research is lacking,
such as the need for more comprehensive studies on
the integration of TQM with sustainability principles
and the use of Industry 4.0 technologies for enhanced
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quality monitoring and control. Based on these identified
gaps, the review provided recommendations for future
research, aiming to guide scholars and practitioners in
advancing the field of TQM.

To ensure a comprehensive and inclusive search, the
methodology emphasized the importance of carefully
defining search criteria and avoiding the omission of
significant literature. The search strategy was designed
to be specific enough to yield relevant results while also
being broad enough to encompass a wide range of
pertinent studies. This approach was critical for covering
the selected subject thoroughly and providing a detailed
and accurate review of recent advancements in TQM.

In conclusion, the methodology for this review article
involves a mixed systematic approach to literature
search, evaluation, and synthesis. By focusing on recent
advancements and the integration of TQM with Industry

4.0 technologies and sustainability, the methodology
aims to provide valuable insights and contribute to the
advancement of knowledge in the field. The review not only
offers a comprehensive analysis of current developments
but also identifies research gaps and proposes directions
for future studies, thereby aiming to support ongoing
research and practical applications in TQM.

The objectives of the present review can be summarized
as follows:

+ To collect and review literature focusing on recent
advancements in TQM implementation over the
past five years, with an emphasis on enhancing
product and service quality and exploring emerg-
ing trends such as Industry 4.0 and sustainability
principles.

+ To analyse results to understand how recent ad-
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vancements in TQM contribute to improved product
and service quality.

» To explore emerging trends and the integration of
TQM with Industry 4.0 and sustainability principles.

+ To Ildentify and address research gaps in the cur-
rent literature, particularly related to TQM imple-
mentation and its integration with other techniques.

»  To provide a comprehensive synthesis of findings to
offer detailed insights into key themes, trends, and
advancements in TQM.

4. Review and Analysis

4.1. Analysis and Discussion of Previous
Studies on TQM Implementation in Service
and Industrial Sectors

4.1.1. Service Sector

Banks, hospitals and health services, educational
institutions, hospitality industry etc. are important in
the service sector, where TQM implementation has
been conducted and studied. TQM is required in such
organizations for ease of functioning, higher operation
efficiency, quick decision making, and good work culture
(Sukdeo et al., 2017; Magd et al., 2021).

For banking sector, it is desirable to have a continuous
evaluation of TQM implementation and to integrate it with
the digital tools for its success (Mata et al., 2023). TQM
has a significant impact on customer satisfaction that can
be achieved by enhancing organizational performance
and thereby service quality with the commitment of top
management and sincere involvement of the bank staff
(Topalovic, 2015; Harimurti et al., 2019; Isidore et al.,
2023), For banks, fostering innovative behaviors was
also emphasized, to maintain sound relationships with the
regulators, vendors, and government as well as to face
the challenges related with market risks, technological
turbulence, and government policies (Ahinful et al., 2024).

TQM in educational institutes is implemented to
improve overall educational environment from quality
enhancement of teaching, research, and administration
to improve stakeholders’ experience and engagement
continuously (Begum et al., 2020; Yahiaoui et al., 2022).
In an interesting study, TQM was implemented to obtain
the status of cybersecurity implementation in a university
(Alhumud etal.,, 2023). The outcomes indicated the
requirements of immediate future interventions to further
train university employees for cybersecurity related risk,
mitigation, and compliance. The mission and vision of
the institute, employee satisfaction, human resource
management, and information management system,
have been identified as some of the important enablers
for the successful implementation of TQM in educational
institutes (Mittal et al., 2020). Knowledge management
has also been found impactful for the successful
implementation of TQM (Al-Quran et al., 2023). It was
recommended to share and exchange knowledge and
to train make aware the staff about the policies and
programs, so as to make TQM implementation rather

easy. In other words, a systematic integration between
knowledge management and TQM is the important key
for its successful implementation.

In hospitality industry, the importance of soft TQM
practices was highlighted, in which preference was
given to the social factors such as internal coordination,
customer focus, and desired leadership to attain
operational efficiency and customer satisfaction (Thuy,
2023). Unfortunately, still only the chain-affiliated hotels
and those run by big groups five-star hotels are the high-
level TQM adopters (Al-Ababneh, 2021). Studies found
high operational performance and customer satisfaction
in the case of TQM implemented hotels (Tudoran, 2019).
For hospitality industry, innovation is identified as a major
driver for TQM and the most important factor to stay ahead
in the global competition (Papaioannou etal., 2024).
It basically includes providing innovative recreational
facilities, standard comfort arrangements, and quality
facilities to the guests or customers.

A TQM case study conducted in a water supply company
proposed an effective strategic action plan equipped
with training, continuous improvement, and effective
communication etc., for enhancement in service quality
and achieving customer satisfaction (Da Souza et al,,
2024). A recent work highlights the importance of TQM
as a very influential factor for cleaning companies
(Olayiwola et al., 2024). Employee ftraining, interaction
with top management, and effective communication from
management, are some important factors that govern the
success of TQM implementation in cleaning companies
and attract customer satisfaction.

4.1.2. Industrial Sector

TQM was implemented in the knit garment industry for
defect identification purposes (Moin et al., 2023). Knitting
and labeling related defects were found accountable
for rejections and losses. Focus group and Ishikawa
diagram were the two main tools used to identify the
root causes and their remedies for quality improvement.
Another important study on TQM implementation, using
benchmarking, collaboration, constant improvement type
tools, on sewing line of a garment production company
highlights its effectiveness by reporting significant easing
defect identification in sewing, reduction in labour time,
enhancing garment quality, and reducing production cost
(Joy et al., 2024). A study conducted on evaluating the
TQM implementation in a weapon manufacturing company
indicated that leadership, customer focus, and information
analysis are influential for quality enhancement and
management (Berhane and Maganti, 2018). In a tractor
manufacturing company, significant effects of TQM were
studied on failure reduction and quality improvement
(Mittal and Gupta, 2021). After using process and product
audits, kaizen, quality assurance matrix, 32% field failure
reduction and more than 50% reduction in goods and
line rejections were noted that led to high profit for the
company. In a large-scale manufacturing industry, quality
circle was successfully implemented that gave excellent
results and boosted the morale of the employees (Kulkarni
etal., 2023). Another important case of successful
implementation of quality circles was reported in case
of an auto parts manufacturing company (Mittal and
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Gupta, 2018). In this case study, the quality circle team
identified the root cause of the rejection of a part i.e. shaft
and corrective measures were adopted that reduced the
rejection rates to zero. A successful TQM implementation
in an industry which received Deeming award, extended
its operations, and faced challenges to meet customer
expectations, highlighted lack of leadership as the main
factor behind that (Mittal etal., 2023). Brainstorming,
cause and effect diagram, why analysis was some of the
important tools used in a study on TQM implementation
in a casting company to reduce rejections of the products
and thereby loss to the company (Fegade etal.,
2019). Some important factors such as continuous
health monitoring of the instruments & machinery and
optimum control & setting of the technical parameters
were identified and corrected to reduce the losses and
rejections. An interesting case study was conducted with
an aim to continuously enhance productivity and improve
quality in a manufacturing environment using TQM
(Singh et al., 2020). The company was using kerosene
oil in large quantities for its operations. It was reported
that 100% reduction of oil waste was achieved after TQM
implementation in the form of redesigning the equipment,
organizing the waste collection system, and modification
in the layouts and setups. One of the recent investigations
made use of the integration of TQM and 5S for successfully
reducing rejection rates and improving continuously in a
hand tool industry (Kashyap et al., 2024). Workers were
familiarized with the quality management principles
and encouraged to adopt such practices. A survey
conducted in a spice packaging company indicated that
effective participation of the employees, top management
commitment, and specialized training etc. are the essential
factors to achieve the success of TQM implementation
(Bawazir, 2022). PDCA has always been one of the
important techniques applied for quality management
tasks. In an automotive ancillary industry, PDCA could
successfully minimize the scrap rate and manufacturing
cost significantly under quality management practices
(Rangel-Sanchez et al., 2024). It was the case of a motor
manufacturing company where problem identification and
cause analysis were done during plan phase, followed
by parameter setting and process validation during do
and check phases. Obtaining results and standardization
were accomplished in the act phase. Scrap rejection rate
less than 07% was achieved with a cost saving of more
than hundred thousand USD.

4.2. Latest Trends in TQM

Total Quality Management (TQM) programs are
increasingly recognized for their potential to enhance
environmental performance by streamlining processes
to reduce waste and conserve energy (Makhlouf et al.,
2023). By adopting TQM, organizations can not only
achieve cost savings through waste reduction and energy
conservation but also contribute to pollution prevention
and the overall reduction of their environmental footprint
(Garcia et al., 2019). This holistic approach is essential
for businesses aiming to meet the growing demands of
consumers and regulatory bodies for more sustainable
practices. TQM is indeed a pivotal strategy for various
sectors such as service and industry aiming to align with
Sustainable Development Goals (SDGs), particularly SDG
7 which focuses on affordable and clean energy. Rajkhowa

etal. (2023) case study explores the synergy between
TQM and achieving SDG 7. Their case study outlines a
theoretical framework and its practical application within
a research and development center. By focusing on
continuous improvement and waste reduction, this case
study demonstrated how TQM can be leveraged to drive
progress towards clean and reliable energy solutions.
Goyal et al. (2022) introduced ‘Green Quality Circles’ to
tap into the potential of frontline workers for environmental
sustainability in manufacturing. By building on existing
quality circle structures and providing necessary support,
organizations can achieve ftriple-bottom-line benefits:
improved environmental performance, cost reduction,
and enhanced employee satisfaction. The framework,
validated in manufacturing, suggests future research on
its application in service sectors. An integration of lean
six sigma with TQM has also been highlighted as a good
strategy to reduce waste and achieve sustainability in
higher education institutions (Brits, 2020).

TQM adapts to digital transformation by underpinning
the concept of integration of technology, quality, and
people, leading to improved organizational performance.
It requires a shift from traditional quality control methods
to a more dynamic, predictive, and holistic quality
assurance system that leverages the capabilities of
cyber-physical systems (CPSs), artificial intelligence (Al),
and other technological tools (Ali and Johl, 2022; Singh
et al., 2022). The concept of TQM 4.0 emerges from this
adaptation, bringing the capabilities of Industry 4.0 to
enhance efficiency and product quality (De Souza et al.,
2022). This systematic approach to quality management
in the era of digitalization and automation is essential for
organizations seeking to maintain relevance and achieve
innovation in the rapidly evolving industrial landscape.

The incorporation of Industry 4.0 technologies with TQM
principles can significantly enhance an organization’s
sustainability performance, as it leads to more efficient
resource utilization and digital quality control processes
(Rajkhowa et al., 2023). Singh etal. (2022) research
showed that an Autonomous Quality Management System
(AQMS)builton Quality 4.0 principles significantlyimproves
manufacturing efficiency. By comparing traditional and
AQMS, the study found drastic reductions in costs,
errors, and production time, leading to higher product
quality and overall process improvement. production
expenses dropped by 58.26%, while inspection costs
fell by 78.35%. Abdeldayem et al. (Abdeldayem et al.,
2024) explored the integration of Al into TQM practices
within the telecommunications industry. Their research
demonstrates how Al can enhance traditional TQM
elements like leadership, customer focus, and continuous
improvement. By analyzing data from a telecommunication
industry employee, the study reveals the positive
impact of Al-driven TQM on competitive advantage.
This research offers valuable insights for organizations
seeking to optimize their quality management processes
through Al. Ali et al. (2022) study delved into the intricate
relationship between TQM practices and Industry 4.0
readiness in Small and Medium Enterprises (SMEs). It
underscores the critical role of both “soft” (leadership,
HR) and “hard” (process, technology) TQM components
in achieving Industry 4.0 readiness. The study highlights
the synergistic relationship between soft and hard TQM
components in driving organizational performance and
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innovation. By emphasizing the importance of a holistic
TQM approach, the research offers valuable insights for
SMEs seeking to leverage Industry 4.0 technologies for
competitive advantage.

In total, the recent developments showed that TQM can
enhance environmental performance by reducing waste
and conserving energy, aligning with SDGs like clean
energy. Integrating TQM with Industry 4.0 technologies,
such as Al and cyber-physical systems, improves
sustainability, efficiency, and competitive advantage in
various sectors.

Besides that, the transfusion of TQM and TPM, has also
been recognized as one of the strategies to enhance
the performance of manufacturing industries (Singh
and Ahuja, 2020). There is also evidence of lean-TQM
integration-based framework proposed to reduce defects
and ensure continuous improvement for manufacturing
industries (Radhakrishna, 2021). A study conducted
to analyze the impact of lean, six-sigma. And TQM
integration, in healthcare sector, revealed the prominent
role of commitment from top management and healthcare
professionals (Kumar et al., 2022).

5. Conclusions and Avenues for Future Work

This article has presented some important past work on
methods of TQM implementation and its effectiveness in
various cases of industrial and service sectors. TQM has
been found indeed effective in both industrial and service
sectors from productivity and profitability point of view.
Cause and effect diagram, PDCA, pareto charts, why
analysis, quality circles have mostly been employed for
quality management. The following conclusions can be
drawn:

+  Effective implementation of TQM requires leader-
ship commitment, quality training, straightforward
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*  Making attempts towards TQM based work.

Abdeldayem, M. M., Aldeeb, H. M., Sharif, |. M., & Aldulaimi, S. H. (2024). Examining the impact of Total Quality Management
on competitive advantage: A case study of a private company in the Kingdom of Bahrain. In Proceedings of the 2024
ASU International Conference on Emerging Technologies and Sustainable Intelligent Systems (ICETSIS 2024) (pp.
329-333). https://doi.org/10.1109/ICETSIS61505.2024.10459600

Ahinful, A., Opoku Mensah, A., Koomson, S., Nyarko, F. K., & Nkrumah, E. (2024). A conceptual framework of Total
Quality Management on innovation performance in the banking sector. The TQM Journal, 36(4), 1193-1211. https://doi.

org/10.1108/TQM-11-2022-0334.

Al-Ababneh, M. (2021). The implementation of Total Quality Management (TQM) in the hotel industry. International Journal
of Tourism and Hospitality, 1(1), 25-34. https://doi.org/10.51483/1JTH.1.1.2021.25-34

Al-Quran, A. Z., Alshurideh, M., Al Kurdi, B. H., Masa’'deh, R., Alzoubi, H. M., & Salloum, S. (2023). Impact of Knowledge
Management on Total Quality Management at Private Universities in Jordan. In M. Alshurideh, B. H. Al Kurdi, R.
Masa’deh, H. M. Alzoubi, & S. Salloum (Eds.), The Effect of Information Technology on Business and Marketing
Intelligence Systems (Vol. 1056, pp. 831-846). Springer, Cham. https://doi.org/10.1007/978-3-031-12382-5_94

Alhumud, T. A. A., Omar, A., & Altohami, W. M. A. (2023). An assessment of cybersecurity performance in the Saudi
universities: A Total Quality Management approach. Cogent Education, 10(2). https://doi.org/10.1080/233118

6X.2023.2265227

Ali, A. K. (2024). Total quality management in manufacturing firms: Current and future trends. Foresight, 26(3), 505-530.

https://doi.org/10.1108/FS-09-2023-0180

Journal of Applied Research in Technology & Engineering, 6(1): 63-72, 2025 69


https://doi.org/10.1109/ICETSIS61505.2024.10459600
https://doi.org/10.1108/TQM-11-2022-0334
https://doi.org/10.1108/TQM-11-2022-0334
https://doi.org/10.51483/IJTH.1.1.2021.25-34
https://doi.org/10.1007/978-3-031-12382-5_94
https://doi.org/10.1080/2331186X.2023.2265227
https://doi.org/10.1080/2331186X.2023.2265227
https://doi.org/10.1108/FS-09-2023-0180

Pawanr et al., 2025

Ali, K., & Johl, S. K. (2022). Soft and hard TQM practices: Future research agenda for industry 4.0. Total Quality Management
& Business Excellence, 33(13—14), 1625—-1655. https://doi.org/10.1080/14783363.2021.1985448

Ali, K., Johl, S. K., Muneer, A., Alwadain, A., & Ali, R. F. (2022). Soft and hard Total Quality Management practices
promote Industry 4.0 readiness: A SEM-Neural Network approach. Sustainability, 14(19), 1-23. https://doi.org/10.3390/
su141911917

Babatunde, O. K. (2021). Mapping the implications and competencies for Industry 4.0 to hard and soft total quality
management. The TQM Journal, 33(4), 896-914. https://doi.org/10.1108/TQM-07-2020-0158

Baran, E., & Polat, T. (2022). Classification of Industry 4.0 for Total Quality Management: A review. Sustainability, 14(6),
1-20. https://doi.org/10.3390/su14063329

Bawazir, E. A. (2022). Measuring the practice level of Total Quality Management and its impact on employees performance
at ESNAD factory. International Journal of Advanced Engineering Research and Applications, 7(11), 151-175.
https://doi.org/10.46593/ijaera.2022.v07i11.001

Begum, S., Rajendran, C., Ganesh, K., & Mohapatra, S. (2020). Total Quality Management in Higher Education: Study of
Engineering Institutions (1st ed.). Routledge India. https://doi.org/10.4324/9781003141631

Berhane, H., & Maganti, P. D. (2018). Impact of Total Quality Management Practices on Quality Performance: A Case Study
on Armament Manufacturing Industry. Asian Journal of Engineering and Applied Technology, 7(2), 58—63. https://doi.
org/10.51983/ajeat-2018.7.2.996

Brits, H. J. (2020). A quest for waste reduction at institutions of higher learning: Investigating the integration of Six Sigma
and Lean Six Sigma methodologies with Total Quality Management. SA Journal of Higher Education, 32(4), 37-50.
https://doi.org/10.20853/32-4-2582

Da Souza, W., de Silva, M., & dos Santos, C. D. (2024). Total Quality Management in the Service Sector: A Case Study in a
Water Supply Company. Revista de Gestdo Social e Ambiental, 18(4), 05778. https://doi.org/10.24857/rgsa.v18n4-107

De Souza, F. F., Corsi, A., Pagani, R. N., Balbinotti, G., & Kovaleski, J. L. (2022). Total quality management 4.0: Adapting
quality management to Industry 4.0. The TQM Journal, 34(4), 749-769. https://doi.org/10.1108/TQM-10-2020-0238

Fegade, R. S., Tated, R. G., & Nehete, R. S. (2019). Improving the Aluminium Rolling Ingot Recovery using TQM Technique.
International Journal of Innovative Technology and Exploring Engineering, 8(12), 282-289. https://doi.org/10.35940/
ijitee.L3779.1081219

Garcia-Alcaraz, J. L., Rangel-Sanchez, M.-A., Martinez-Loya, V., Gonzalez-Aleu, F., Alor-Hernandez, G., & Sanchez-
Ramirez, C. (2019). Human resource abilities and skills in TQM for sustainable enterprises. Sustainability, 11(22),
1-22. https://doi.org/10.3390/su11226488

Goyal,A.,Agrawal, R., & Sharma, A. K. (2022). Green quality circle: Achieving sustainable manufacturing with low investment.
Resources, Conservation and Recycling Advances, 15, Article 200103. https://doi.org/10.1016/j.rcradv.2022.200103

Harimurti, R., & Suryani, T. (2019). The impact of Total Quality Management on service quality, customer engagement,
and customer loyalty in banking. Jurnal Manajemen Dan Kewirausahaan, 21(2), 95-103. https://doi.org/10.9744/
jmk.21.2.95-103

Isidore, G. U., Umanah, I. J., Ajibade, F. O., & Nkutt, N. M. (2023). The impact of Total Quality Management on organizational
performance: A study of First Bank Nigeria Plc. International Journal of Business and Management Review, 11(8), 35-
46. https://doi.org/10.37745/ijbmr.2013/vol11n83545

Joy, R. A., Kumar, V., Panicker, A., Nair, R., Kurup, G. R., & Pillai, N. P. (2024). Improving Quality, Productivity, and Cost
Aspects of a Sewing Line of Apparel Industry Using TQM Approach. Mathematical Problems in Engineering. https://doi.
org/10.1155/2024/6697213

Kashyap, S., Mann, G. S., Singh, V. K., & Singh, M. (2024). Implementation of quality management system with 5’S in a hand
tool industry - A case study. In AIP Conference Proceedings (Vol. 2962, p. 020037). https://doi.org/10.1063/5.0093247.

Kulkarni, S., Jha, A. K., Kedar, A., & Chadge, R. (2023). Case study on quality circle implementation at a large-scale
manufacturing unit. In R. Gupta, M. Tseng, R. Lin, & K. T. Hsiao (Eds.), Recent Advances in Material, Manufacturing,
Machine Learning. CRC Press. https://doi.org/10.1201/9781003370628-4

Kumar, K. S., Babu, R. V., & Paranitharan, K. P. (2022). Application of integrated Lean Six Sigma quality healthcare
system practice in Indian healthcare. International Journal of Value Chain Management, 13(1), 112-139. https://doi.
org/10.1504/IJVCM.2022.122165

70 Journal of Applied Research in Technology & Engineering, 6(1): 63-72, 2025


https://doi.org/10.1080/14783363.2021.1985448
https://doi.org/10.3390/su141911917
https://doi.org/10.3390/su141911917
https://doi.org/10.1108/TQM-07-2020-0158
https://doi.org/10.3390/su14063329
https://doi.org/10.46593/ijaera.2022.v07i11.001
https://doi.org/10.4324/9781003141631
https://doi.org/10.51983/ajeat-2018.7.2.996
https://doi.org/10.51983/ajeat-2018.7.2.996
https://doi.org/10.20853/32-4-2582
https://doi.org/10.24857/rgsa.v18n4-107
https://doi.org/10.1108/TQM-10-2020-0238
https://doi.org/10.35940/ijitee.L3779.1081219
https://doi.org/10.35940/ijitee.L3779.1081219
https://doi.org/10.3390/su11226488
https://doi.org/10.1016/j.rcradv.2022.200103
https://doi.org/10.9744/jmk.21.2.95-103
https://doi.org/10.9744/jmk.21.2.95-103
https://doi.org/10.37745/ijbmr.2013/vol11n83545
https://doi.org/10.1155/2024/6697213
https://doi.org/10.1155/2024/6697213
https://doi.org/10.1063/5.0093247
https://doi.org/10.1201/9781003370628-4
https://doi.org/10.1504/IJVCM.2022.122165
https://doi.org/10.1504/IJVCM.2022.122165

TQM Implementation for enhancement of product and service quality: a review on developments and latest trends

Liu, H. C,, Liu, R, Gu, X,, & Yang, M. (2023). From total quality management to Quality 4.0. Frontiers of Engineering
Management, 10(2), 191-205. https://doi.org/10.1007/s42524-022-0243-z

Magd, H., Negi, S., & Ansari, M. S. A. (2021). Effective TQM implementation in the service industry: A proposed framework.
Quality Innovation Prosperity, 25(2), 95—129. https://doi.org/10.12776/qip.v25i2.1594

Makhlouf, H., Chatti, N., & Lakhal, L. (2023). The impact of TQM and green innovation on corporate sustainability: The
mediating role of green supply chain management. International Journal of Quality & Reliability Management, 40(10),
2592-2611. https://doi.org/10.1108/IJQRM-10-2022-0291

Mata, N., Dyonase, F., & Seseni, L. (2023). The impact of Total Quality Management implementation in improving customer
satisfaction in the South African banking sector. In Proceedings of the 2nd Australian International Conference on
Industrial Engineering and Operations Management (pp. 911-925). Melbourne, Australia. https://doi.org/10.46254/
AU02.20230238

Mittal, A., & Gupta, P. (2018). Quality Improvement of Intermediate Shaft used in Steering Column through TQM: A Case
Study. In Proceedings of the 2nd European Conference on Industrial Engineering and Operations Management (IEOM)
(pp- 963-971). Paris, France, July 26-27.

Mittal, A., & Gupta, P. (2021). An Empirical Study on Enhancing Product Quality and Customer Satisfaction Using Quality
Assurance Approach in an Indian Manufacturing Industry. International Journal of Mathematics, Engineering and
Management Sciences, 6(3), 878-893. https://doi.org/10.33889/IUIMEMS.2021.6.3.052

Mittal, A., Gupta, P., & Singh, M. (2020). To investigate the relationship between TQM enablers applicable in Indian
engineering educational institutes. In Proceedings of the International Conference on Industrial Engineering and
Operations Management (pp. 481-494). Dubai, UAE, March 10-12.

Mittal, A., Gupta, P., Kumar, V., & Verma, P. (2023). The role of barriers to TQM success: a case study of Deming
awarded industry. International Journal of Production and Quality Management, 40(3). https://doi.org/10.1504/
IJPQM.2023.134806

Moin, C. J., Hossain, K. R., & Baral, L. M. (2023). Investigating Root Causes of Sewing Defects Using TQM Tools for
Quality Improvement in the Knit Garment Industry. Textile & Leather Review, 6, 417-433. https://doi.org/10.31881/
TLR.2023.071

Mukherjee, S. (2019). Total quality management. In Quality (India Studies in Business and Economics). Springer, Singapore.
https://doi.org/10.1007/978-981-13-1271-7_5

Olayiwola, R. K., Tuomi, V., Strid, J., & Nahan-Suomela, R. (2024). Impact of Total Quality Management on cleaning
companies in Finland: A Focus on organizational performance and customer satisfaction. Cleaner Logistics and Supply
Chain, 10, 100139. https://doi.org/10.1016/j.clscn.2024.100139

Papaioannou, A., Vrontis, D., Makris, ., Stavrinoudis, T. A., Dimitriou, L., & Giannopoulos, P. (2024). Total Quality
Management in Sport Tourism and the Hospitality Industry: The Case of Greek Luxury Resorts with Sport and Recreation
Facilities and Services. Sustainability, 16(5), 1894. https://doi.org/10.3390/su16051894

Permana, A., Purba, H., & Rizkiyah, N. (2021). A systematic literature review of Total Quality Management (TQM)
implementation in the organization. International Journal of Production Management and Engineering, 9(1), 25-36.
https://doi.org/10.4995/ijpme.2021.13765

Radhakrishna, R. A. (2021). Development of integrated Lean-TQM pillar as a part of Excellence Program for a global
material handling equipment manufacturer [Master’s thesis, Politecnico di Torino]. Politecnico di Torino, Corso di laurea
magistrale in Ingegneria Gestionale (Engineering And Management).

Rajkhowa, V., Loganathan, M. K., & Pahwa, M. S. (2023). Total Quality Management (TQM) for clean, affordable and
reliable energy in research and development lab - A case-study from north east India. In Proceedings of the 2023 IEEE
Silchar Subsection Conference, SILCON 2023 (pp. 1-5). https://doi.org/10.1109/SILCON59133.2023.10404969

Rangel-Sanchez, M.-A., Gonzalez-Aleu, F., Najera-Sanchez, J. J., Garza-Reyes, J. A., & Flores-Garcia, E. (2024).
Enhancing scrap reduction in electric motor manufacturing for the automotive industry: A case study using the PDCA
(Plan—Do—Check—Act) approach. Applied Sciences, 14(7), 2999. https://doi.org/10.3390/app14072999

Ross, J. E. (1999). Total quality management: Text, cases, and readings (3rd ed.). Routledge. https://doi.
org/10.1201/9780203735466

Sader, S., Husti, I., & Daroczi, M. (2022). A review of Quality 4.0: Definitions, features, technologies, applications, and
challenges. Total Quality Management & Business Excellence, 33(9—10), 1164—-1182. https://doi.org/10.1080/147833
63.2021.1944082

Journal of Applied Research in Technology & Engineering, 6(1): 63-72, 2025 71


https://doi.org/10.1007/s42524-022-0243-z
https://doi.org/10.12776/qip.v25i2.1594
https://doi.org/10.1108/IJQRM-10-2022-0291
https://doi.org/10.46254/AU02.20230238
https://doi.org/10.46254/AU02.20230238
https://doi.org/10.33889/IJMEMS.2021.6.3.052
https://doi.org/10.1504/IJPQM.2023.134806
https://doi.org/10.1504/IJPQM.2023.134806
https://doi.org/10.31881/TLR.2023.071
https://doi.org/10.31881/TLR.2023.071
https://doi.org/10.1007/978-981-13-1271-7_5
https://doi.org/10.1016/j.clscn.2024.100139
https://doi.org/10.3390/su16051894
https://doi.org/10.4995/ijpme.2021.13765
https://doi.org/10.1109/SILCON59133.2023.10404969
https://doi.org/10.3390/app14072999
https://doi.org/10.1201/9780203735466
https://doi.org/10.1201/9780203735466
https://doi.org/10.1080/14783363.2021.1944082
https://doi.org/10.1080/14783363.2021.1944082

Pawanr et al., 2025

Singh, J., Ahuja, I. P. S., Singh, H., & Singh, A. (2022). Development and implementation of Autonomous Quality
Management System (AQMS) in an automotive manufacturing using Quality 4.0 concept— A case study. Computers &
Industrial Engineering, 168, Article 108121. https://doi.org/10.1016/j.cie.2022.108121

Singh, J., Singh, H., Singh, D., & Kumar, V. (2020). Waste management by application of quality control tools in the
manufacturing industry — a case study. International Journal of Services and Operations Management, 35(1), 12-35.
https://doi.org/10.1504/IJSOM.2020.104332

Singh, K., & Ahuja, I. S. (2020). Structural equation modelling of transfusion of TQM-TPM model for Indian manufacturing
industries. International Journal of Management Practice, 13(1), 47-73. https://doi.org/10.1504/IJMP.2020.104068

Singh, V., Kumar, A., & Singh, T. (2018). Impact of TQM on organisational performance: The case of Indian manufacturing
and service industry. Operations Research Perspectives, 5, 199-217. https://doi.org/10.1016/j.0rp.2018.07.004

Sukdeo, N., Pretorius, J. H., & Vermeulen, A. (2017). The role of Total Quality Management (TQM) practices on improving
organisational performance in manufacturing and service organisations. In Proceedings of the International Conference
on Industrial Engineering and Operations Management (pp. 1133-1152). Bogota, Colombia.

Thuy, D. T. (2023). Impact of “Soft” Total Quality Management Practices on Hotel's Performance: An Empirical Evidence
From Viet Nam. International Journal of Management & Entrepreneurship Research, 5(5), 267-280. https://doi.
org/10.51594/ijmer.v5i5.478

Topalovic, S. (2015). The implementation of Total Quality Management in order to improve production performance
and enhancing the level of customer satisfaction. Procedia Technology, 19, 1016-1022. https://doi.org/10.1016/].
protcy.2015.02.145

Tudoran, V. I. (2019). Total Quality Management and Performance in the Hotel Industry. Ovidius University Annals,
Economic Sciences Series, XIX(2), 534-539.

Yahiaoui, F., Bentahar, O., Talahite, S., Boukercha, M., & Mellal, L. (2022). The impacts of total quality management practices
in Algerian higher education institutions. Frontiers in Psychology, 13, 1-14. https://doi.org/10.3389/fpsyg.2022.874209

72 Journal of Applied Research in Technology & Engineering, 6(1): 63-72, 2025


https://doi.org/10.1016/j.cie.2022.108121
https://doi.org/10.1504/IJSOM.2020.104332
https://doi.org/10.1504/IJMP.2020.104068
https://doi.org/10.1016/j.orp.2018.07.004
https://doi.org/10.51594/ijmer.v5i5.478
https://doi.org/10.51594/ijmer.v5i5.478
https://doi.org/10.1016/j.protcy.2015.02.145
https://doi.org/10.1016/j.protcy.2015.02.145
https://doi.org/10.3389/fpsyg.2022.874209

