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ABSTRACT
Purpose – During the last decades, different quality management concepts, including total
quality management (TQM), TPM, six sigma and lean, have been applied by many different
organizations. Although much important work has been documented regarding TQM, TPM
and lean, a number of questions remain concerning the applicability of these concepts in
various organizations and contexts. Hence, the purpose of this review paper is to describe the
relationship and differences between the concepts, including an evaluation of each concept.
Design/methodology/approach – Methodology is based on a literature review.
Findings – While TQM, TPM and lean have many similarities, especially concerning origin,
methodologies, tools and effects, they differ in some areas, in particular concerning the main
theory, approach and the main criticism. The lean concept is slightly different from TQM and
TPM. However, there is a lot to gain if organizations are able to combine these three
concepts, as they are complementary. TPM and lean are excellent road-maps, which could be
used one by one or combined, together with the values in TQM.
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Originality/value – The paper provides guidance to organizations regarding the applicability
and properties of quality concepts. Organizations need to work continuously with customerorientated activities in order to survive; irrespective of how these activities are labeled. The
paper will also serve as a basis for further research in this area, focusing on practical
experience of these concepts.
Keywords- Quality management, TPM, Total quality management, Lean production
Paper type- Research paper
1. INTRODUCTION
Today has been an increasing awareness and implementation of practices associated
with Total Quality Management (TQM), Just-in-Time (JIT), and Total Productive
Maintenance (TPM). Nevertheless, there has not been a careful examination of the common
and unique practices associated with these programs. On the other hand, many researchers
believe and argue conceptually the value of understanding the simultaneous use of different
manufacturing programs. For instance, [22] contend that maintenance management may well
be the biggest challenge facing companies that implement TQM, JIT, and computer-aided
manufacturing. Similarly, [13] discusses the importance of considering the integration of JIT,
TPM, quality control, and factory automation with worker participation. Furthermore, [15]
believes that TQM and TPM are the two pillars supporting the JIT production system.
We develop a framework for TQM, JIT and TPM and examine the comparison and
relationships between the use of these practices and manufacturing performance. TQM, JIT
and TPM have similar fundamental goals of continuous improvement and waste reduction
[25], [19], [20], [21]. Together the practices of TQM, JIT, and TPM form a comprehensive
and consistent set of manufacturing practices directed towards improved performance.
Therefore, manufacturing plants are likely to combine the implementation of TQM, JIT, and
TPM practices. However, most of the studies on TQM, JIT, and TPM investigate these
programs separately. Only a few studies have tried to explore the relationship between TQM
and JIT empirically [09], [26]. Also, some studies indirectly consider all three programs
while focusing on only one of them. For example, [18] indirectly examines the relationship of
TPM with JIT and TQM when investigating the implementation and impact of TPM. They
find that TPM has a positive and significant direct relationship as well as an indirect
relationship through JIT with low cost, high levels of quality and strong delivery
performance.
The conceptual research cited above provides evidence of a renewed interest in the
study of manufacturing programs with an emphasis on their simultaneous investigation.
While researchers recognize the value of investigating interrelated entities simultaneously,
there is no study that provides empirical examination of the joint implementation of TQM,
JIT, and TPM practices. Therefore, in this research we seek to examine these manufacturing
practices within a single theoretical framework. Our goal is to identify the differences
between high and low performing manufacturing plants with respect to their implementation
of TQM, JIT, and TPM practices.
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2. LITERATURE REVIEW
We considered the entire literature on TQM, JIT and TPM focus only on empirical work
in this paper. The empirical studies that we draw upon are studies in the last 10 years that have
sufficient grounding in the literature and assessment of measurement used in empirical analysis.
We consider the research on TQM, JIT, and TPM and develop a single framework for the
practices.
The earliest JIT were introduce in 1977 [27] and several years later, the impact of JIT
practices on manufacturing performance was recognized. JIT is a manufacturing system with the
primary goal of continuously reducing and ultimately eliminating all forms of waste [27], [20],
[6], [25]. The focus is on minimizing raw material, work-in-process, and finished goods inventory
with a view to cutting inventory costs and also helping to expose other more serious inefficiencies
in the manufacturing cycle [28]. Two major forms of waste work-in-process inventory and
unnecessary delays in flow time [6] can be addressed through the implementation of JIT
practices, such as set-up time reduction and pull system production. The success of JIT was
proven through its application at Toyota Motor Corporation [03], [04]. Today, JIT practices are
common in manufacturing and JIT was proposed as a new management technology principle for
21st century manufacturing [02]. TQM began to be introduced in the US around 1980, primarily
in response to severe competitive challenges from Japanese companies. TQM is a manufacturing
concept aimed at continuously improving and sustaining quality products and processes by
capitalizing on the involvement of management, workforce, suppliers and customers, in order to
meet or exceed customer expectations [07], [12], [21]. Based on the review, quality management
frameworks typically emphasize the importance of cross-functional product design and
systematic process management. The stresses include the involvement of customers, suppliers
and employees to insure quality products and processes. A comparison of the practices of TQM
discussed in six empirical studies [24], [09], [21], [01], [05], [23] leads to the identification of
nine practices that are commonly cited as part of a TQM program. These practices are crossfunctional product design, process management, supplier quality management, customer
involvement, information and feedback, committed leadership, strategic planning, crossfunctional training, and employee involvement. In the literature, quality management frameworks
typically stress the importance of cross-functional product design and systematic process
management.TPM Introduced in Japan through Nippon Denso Company, part of the Toyota’s
group, in 1971. TPM is considered as evolution in preventive maintenance, originally conceived
in the United States in the 1950s. The conception of TPM was an answer to the demands of a
more and more competitive market that obliged the companies to draw some attitudes, such as:
eliminating waste, always obtaining the best performance of the equipment and reducing
interruptions or stops of production. Hence, TPM is a manufacturing concept designed primarily
to maximize equipment effectiveness throughout its entire life through the participation and
motivation of the entire work force [19]. To maintain equipment effectiveness, daily maintenance
by operators is crucial. Unexpected breakdowns can be prevented through carefully-planned
maintenance and the improvement or development of equipment. To conduct this maintenance,
cross-functional training is necessary to improve operator skills. It is also important that all
employees from management to the shop floor are committed to the maintenance process,
providing the time and resources to improve equipment performance. More generally, emphasis
on maintenance may also be reflected by the emphasis given to technological acquisition and
improvement and the development of proprietary equipment.
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3. COMPARISONS OF JIT, TQM, AND TPM

General characteristics of JIT, TQM, and TPM are shown in Table 1.
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JIT and TPM were originally found in Japan whereas TQM was established in US.
JIT emphasizes waste reduction, continuous improvement and customer responsiveness.
There are 7 wastes in JIT, which are waste from overproduction, waste of waiting time,
transportation waste, inventory waste, waste of motion, and waste from product defects.
TQM stresses customer satisfaction underlying quality by using employee involvement. TPM
highlights machine and equipment maintenance in order to increase machine efficiency and
decrease machine downtime. The factors supporting JIT, TQM, and TPM are quite similar.
They are administrator deployment, team employment, and employee involvement. JIT
extends the supporting factors to JIT flow and pull system whereas TQM does education and
TPM does maintenance activities. There are many tools used in making JIT, TQM, and TPM
active. They are shown in Table 1. The main objectives of JIT, TQM, and TPM, which are
quite similar, are cost reduction and quality enhancement. To achieve the main objectives,
JIT goes to inventory control, lead time reduction and defective rate reduction, whereas TQM
aims at cutting costs by improving quality and TPM targets increasing machine efficiency
and establishing maintenance system. The wastes considering in JIT are the well known 7
wastes whereas the wastes in TQM are defects and inventory; and the wastes in TPM are
machine breakdown, set up time and defects. About employees, all three concepts have a
similar idea in educating employees and having employee involvement. Table 2 shows the
similarities and differences of JIT, TQM, and TPM.
4. RELATIONSHIP AMONG JIT, TQM, AND TPM
The relationship among JIT, TQM and TPM was constructed based on the review and
survey. First, [17] state that Kaizen would help in developing JIT, TQM and TPM activities
effectively. [16] Proposes that 5S would be a foundation of JIT, TQM and TPM
implementation. Further, based on the pillars of TQM and TPM, 5S shows as a column of the
houses of TQM whereas it shows as a foundation in the pillars of TPM. Moreover, JIT would
be a supporting activity of TQM implementation. [11] State that a kanban system is an
important part of JIT and Poka-Yoke is an element in quality control. Quality control is a
pillar of TQM house. [14] State that visual control is an important technique in machine
maintenance. Further, [10] state that Quality Control (QC) tools are basic tools of TQM. For
the TPM, [19] states that preventive maintenance is an action in planned maintenance and
planned maintenance is one of the pillars in TPM house. Based on the above review, 5S,
Kaizen, preventive maintenance, Kanban, visual control, Poka-Yoke, and QC tools were
main issues of the survey. Thirty people who work in the companies employing JIT, TQM,
and TPM in Thailand were interviewed. By analyzing the data collected, a relationship model
and supporting activities were constructed 5S and Kaizen were the foundations of JIT, TQM,
and TPM, whereas Poka-yoke and preventive maintenance were the basic of JIT and TPM.
Kanban seemed to be the key of JIT whereas visual control was essential for TPM. Lastly,
QC tools were the vital tools for TQM.
5. CONCLUSION AND DISCUSSION
The purpose of this paper is to describe comparison and relationship between TQM,
TPM and lean. This study is one of the few to empirically demonstrate the importance of
joint implementation of manufacturing programs. The findings from these empirical analyses
65

International Journal of Mechanical Engineering Research and Development (IJMERD) ISSN
2248-9347 (Print), ISSN 2248-9355 (Online) Volume 3, Number 1, April-May (2013)

demonstrate the importance of implementing the practices and techniques belonging to all
three programs. Each component of our integrating framework represents a different aspect
of improvement initiatives aimed towards product, process, and equipment development.
There exist different configurations of practices that are best suited for improving specific
performance dimensions, however, each of these configurations consists of practices
belonging to all three programs and includes both socially and technically oriented practices.
This demonstrates that the components of our framework are mutually supporting in
achieving high levels of manufacturing performance. Plant management should take into
account the possible effects of contextual factors on performance. In particular, the type of
production process being used can differentiate between high and low performance.
Production involving one-of-a-kind products may be more difficult to manage but the
implementation of compatible practices can help improve performance regardless of the
process type being used. While our results suggest that implementation of manufacturing
practices can mask the effect of contextual factors on performance, future studies should
investigate the possible interaction effects of contextual factors and manufacturing practices
on performance. A variety of future research studies are possible including longitudinal
studies and more detailed examination of the relationships among the three programs. While
this study provides a foundation for examining TQM, JIT and TPM within a single
framework, it is only through further research that a full understanding of the relationship
among TQM, JIT and TPM will be obtained.
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