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Abstract

Total Quality Management (TQM) and the Zero-Defect Concept have emerged as prominent
strategies in the manufacturing sector, aiming to enhance product quality and customer
satisfaction. This critical evaluation seeks to assess the value and implications of TQM and the
Zero-Defect Concept through a quantitative analysis. The study explores various aspects of TQM
implementation, including process improvement, staff involvement, supplier management, and
customer focus, along with the Zero-Defect Concept. The findings indicate that adopting TQM
significantly improves overall organizational performance. The application of zero-defect practices
demonstrates a strong correlation with TQM dimensions like process improvement and staff
involvement, leading to enhanced product quality. However, the study also identifies challenges
and limitations associated with the implementation of TQM and the Zero-Defect Concept. These
include resistance to change, insufficient staff engagement, suboptimal integration of suppliers,
and difficulties in sustaining continuous improvement efforts. Addressing these issues is crucial for
organizations to fully benefit from TQM and zero-defect practices, ensuring their successful
implementation and yielding desired outcomes.
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Introductions

In the current business environment, it has become crucial for companies to meet customer
demands for high-quality products (Chahar, Hatwal, & Sen, 2019). Social media's widespread
usage has made customers more inclined to express complaints and share negative experiences,
potentially resulting in customer attrition. As a result, manufacturing enterprises must place
utmost importance on product quality and minimize the occurrence of defective items (Patel S.,
2016). Several factors contribute to achieving high product quality and enhancing
competitiveness within a company (Gewohn, Uslinder, & Beyerer, 2019). The quality of raw
materials used plays a pivotal role as the final product's ability to meet requirements heavily relies

on the superior quality of its components. Additionally, having skilled professionals available to
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support the workforce is vital. Furthermore, companies must possess comprehensive knowledge
and understanding of how their products fit into the market and cater to consumer needs. By
approaching these aspects systematically and creatively, companies gain a competitive edge by
successfully meeting consumer needs and quality expectations. The concept of quality
management originated in the United States during World War II, with influential figures
emphasizing its significance and changing people's perceptions of it (Patel S., 2016). In the
1970s, Japanese businesses gained significant ground in the industrial market by aligning their
sectors with customer needs and expectations. This shift in focus resulted in the decline and
bankruptcy of some American industries due to changing market expectations. The key to this

success lies in prioritizing the needs and expectations of consumers.

According to Patel (2016), the early 20th century witnessed the introduction of improvements in
the quality management process. Despite the sector's complex history, effectively managing
quality optimization remains a challenge. The quality of a product is greatly influenced by the
suppliers a company collaborates with and their understanding of quality (Noshada & Awasthib,
2015). Furthermore, maintaining high-quality and durable technical tools is essential for
producing flawless products. Advances in machinability and the utilization of sophisticated
technological instruments are favourable factors that enhance product quality (Fakert, Gromov,
Muller, Polzer, & Wolf, 2008). Additionally, when considering quality in manual
manufacturing, the human factor and its impact on various activities must be considered (Ostadi
& Masouleh, 2019). While it is impossible to eliminate errors and flaws in the assembly process
involving humans (Guastello, 2013), it is feasible to reduce the occurrence of faults and defective
products through various preventive measures. Clear instructions and proper utilization of
appropriate equipment can contribute to achieving this objective. There are several established
methods available for evaluating, enhancing, and ensuring the quality of a company, depending
on the desired outcomes. These methods include failure mode and effect analysis (Xiuxu &
Yuming, 2010), fishbone diagrams, and zero-defect manufacturing (Eger et al., 2018). Their
primary purpose is to achieve desired outcomes such as waste reduction, fewer defective items,
and minimized customer complaints. Customer complaints can lead to additional work,
expenses, and dissatisfied customers, which businesses strive to avoid. Zero defects and zero-
defect manufacturing (ZDM) play crucial roles in preventing and predicting scrapped
components and system failures. Figure 1 shows the various benefits of TQM and Zero-Defect

Concept to the Organisation:
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Figure 1 Various Benefits of TQM and Zero-Defect Concept to the Organisation
Literature Review

Zero defect manufacturing (ZDM) is an effective approach specifically designed to ensure the
production of flawless and defect-free products on assembly lines (Eger et al., 2018). The
primary goal of ZDM is to minimize errors and defects throughout the manufacturing process,
leading to cost-effective, environmentally friendly, and competitive production (Psarommatis &
Kiritsis, 2018). Implementing ZDM offers several advantages, including reduced scrap
production, faster lead times and deliveries, improved problem-solving capabilities, enhanced
planning efficiency, and increased confidence in product availability and quality. Bai & Zhang
(2018) also emphasize the cost reduction associated with minimizing faulty products in business
operations. By identifying and rectifying defects and utilizing defect detection data, it becomes
possible to predict and prevent future failures. While achieving zero errors in manual production
may present challenges, the concept of ZDM aims for perfection by elevating the quality of
products and processes. The literature on ZDM covers a wide range of topics, providing various
solutions and insights related to process improvements in ZDM (Lindstrom et al., 2019).
Implementing the ZDM strategy aligns with the objectives of an ideal Industry 4.0 plan, making

it a valuable contribution to the seamless flow of integrated knowledge (Lindstrom et al., 2019).

One key aspect of ZDM highlights the significance of an integrated model that encompasses
product quality, resource performance, a product-plant perspective, and lifecycle analysis. Taking
a lifecycle approach to ZDM involves incorporating a comprehensive knowledge-feedback loop
and utilizing real-time data. In their research, Ostadi & Masouleh (2019) employ failure mode
and effect analysis (FMEA) to examine errors causing defects in a manual production plant. They
identify correlations between these errors and human, technological, and process-related factors.
Ostadi & Masouleh (2019) emphasize the advantage of considering human factors in the pursuit

of Zero-Defect Production (ZDP), as elements like stress and motivation significantly impact the
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achievement of high-quality outcomes. Similarly, the importance of recognizing and

understanding the role of human beings in the production process is to uphold quality standards.

Total Quality Management (TQM), as defined by Bergman & Klefsjo (2007), is an ongoing
effort to meet and exceed customer requirements while minimizing costs. Active participation
and continuous improvement from all individuals involved are crucial elements of TQM.
Meeting customer demands is an ongoing process that significantly influences a company's
profitability (Chaudhary, Zafar, & Salman, 2014). TQM encompasses various management
techniques that focus on identifying customer needs, being responsive to changing market
dynamics, and improving process efficiency. Advocates of TQM argue that its implementation
leads to improved financial performance for the company (York & Miree, 2004). The successful
implementation and continuous practice of Total Quality Management (TQM) rely on the
commitment of all employees, their active engagement in ongoing improvement, and their
willingness to reduce costs and waste. The quality of products plays a pivotal role in a business's
success and profitability. Satisfied customers are more likely to repurchase products and
recommend them to others when they receive high-quality goods. With the increasing
importance of sustainable manufacturing, efficient resource utilization becomes essential in

meeting customer needs (Colledani et al., 2014).
Conclusion

Through quantitative analysis and critical evaluation, valuable insights have been gained
regarding the effectiveness, implications, and challenges associated with Total Quality
Management (TQM) and the Zero-Defect Concept in manufacturing industries. The research
findings indicate that the implementation of TQM significantly enhances overall organizational
performance while adopting the zero-defect philosophy leads to improved product quality. The
study emphasizes the importance of TQM practices such as process improvement, employee
participation, supplier management, and customer focus in successfully implementing the zero-
defect concept. Organizations that prioritize these TQM characteristics are more likely to achieve
superior product quality and customer satisfaction. However, the report also identifies several
difficulties and constraints in the practical implementation of TQM and the Zero-Defect
Concept. These challenges include resistance to change, limited employee involvement,
inadequate supplier integration, and obstacles to sustaining continuous improvement.
Overcoming these issues is crucial for organizations to fully leverage the potential benefits of
TQM and zero-defect practices. Future research opportunities exist to explore the impact of
emerging innovations like artificial intelligence and the Internet of Things on the application of
TQM and zero-defect procedures. Additionally, investigating the role of leadership in promoting
TQM and zero-defect initiatives and examining the effects of these strategies in different business

sectors can further expand knowledge in this field.

4386
Tob Regul Sci. ™ 2021;7(5-1): 4383-4388



Jitendra Singh Chauhan
A Ciritical Review of Tqm and Zero-Defect Concept in Manufacturing Industries: A Qualitative

Study

References

[1]

[9]

Bai, Baoguang & Zhang, Jian (2018). Quality cost model improvement based on 6 ©
management, International Journal of Manufacturing Technology and Management,
Inderscience Enterprises. 32(4), 396-411.

Ostadi & Masouleh, Mcehrdad. (2019). Application of FEMA and RPN techniques for

man-machine analysis in Tobacco Company. Cogent Engineering. 6(1) 1-10.

Chahar, Dr & Hatwal, Vinod & Sen, Sona. (2019). Employees training and its impact on
learning and creativity: the moderating effect of organizational climate. Problems and

Perspectives in Management. 17. 430-439

Chaudary, Samra & Zafar, Sohail & Salman, Mehrukh. (2015). Does total quality
management still shine? Re-examining the total quality management effect on financial

performance. Total Quality Management & Business Excellence. 26. 1-14

Colledani, Marcello & Tolio, Tullio & Fischer, Anath & Iung, Benoit & Lanza, Gisela &
Schmitt, Robert & Vincza, J. (2014). Design and management of manufacturing systems

for production quality. CIRP Annals - Manufacturing Technology. 63(1), 10

Eger, Florian & Coupek, Daniel & Caputo, Davide & Colledani, Marcello & Penalva,
Mariluz & Ortiz, Jon & Freiberger, Hermann & Kollegger, Gernot. (2018). Zero Defect

Manufacturing Strategies for Reduction of Scrap and Inspection Effort in Multi-stage
Production Systems. Procedia CIRP. 67(1), 368-373.

Fakert, R., Gromov, A., Muller, W., Polzer, J., & Wolf, A. (2008). Modern measurement
technologies as a prerequisite to product quality and stable production. In Metallurgist

52(2), 99-106

Gewohn, Marco & Uslinder, Thomas & Beyerer, Jiirgen. (2019). Production quality

control through a user-oriented and characteristic-based quality visualization model.

Procedia CIRP. 79, 511-516

Guastello, Stephen. (2014). Human factors engineering and ergonomics: A systems

approach. CRC Press, 1(2). 386-398.

[10] Lindstrdm, John & Lejon, Erik & Kyosti, Petter & Mecella, Massimo & Heutelbeck,

Dominic & Hemmje, Matthias & Sjodahl, Mikael & Birk, Wolfgang & Gunnarsson,
Bengt. (2019). Towards intelligent and sustainable production systems with a zero-defect

manufacturing approach in an Industry 4.0 context. Procedia CIRP. 81. 880-885.

4387

Tob Regul Sci. ™ 2021;7(5-1): 4383-4388



Jitendra Singh Chauhan

A Ciritical Review of Tqm and Zero-Defect Concept in Manufacturing Industries: A Qualitative
Study

[11] Noshad, Khosrow & Awasthi, Anjali. (2014). Supplier quality development: A review of

literature and industry practices. International Journal of Production Research. 53. 466-487

[12] Patel, Suresh. (2016). The Global Quality Management System: Improvement Through
Systems Thinking. 10, 120

[13] Psarommatis, Foivos & MAY, Gokan & Dreyfus, Paul-Arthur & Kiritsis, Dimitris. (2019).
Zero defect manufacturing: state-of-the-art review, shortcomings and future directions in

research. International Journal of Production Research. 58, 1-17.

[14] York, Kenneth & Miree, Cynthia. (2004). Causation or covariation: An empirical re-
examination of the link between TQM and financial performance. Journal of Operations
Management. 22, 291-311.

[15] Zhao, Xiuxu & Zhu, Yuming. (2010). Research of FMEA Knowledge Sharing Method
Based on Ontology and the Application in Manufacturing Process. 1(1), 1-4.

4388
Tob Regul Sci. ™ 2021;7(5-1): 4383-4388



