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Abstract: This study examines and analyzes the TQM factors which act as barrier and affects its performance. TQM view the
organization as a collection of processes that must be continuously improved through utilization of the knowledge and
experience of associates in all functions and at all levels. The industries must be more focused on understanding their own
structure in terms of production/ service processes. Theory of Constraints (TOC) focuses on the weakest ring(s) in the chain to
improve the performance of process systems. In this situation, TOC becomes an important problem structuring and solving
methodology which changes the way of thinking of decision makers. This paper includes the extensive literature review on
Theory of Constraints and suggested that how the same approach to analyze the performance of the Total Quality Management
system.
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L. INTRODUCTION

In today scenario of the industrial increasing competitiveness and cutthroat competition to capture wide market has led to the
introduction of unconventional manufacturing management strategies such as just-in-time (JIT), material resources planning (MRP),
Six-sigma quality control (SSQC), Lean Manufacturing and the theory of constraints (TOC). The basic concept of Theory of
Constraints, shortly known as TOC assumes that the performance of the organization or say organizational system is adversely
affected by constraints present in the system. Within the organizational system process, various functions are performed that are part
of aiding the increase within production. ~ The TOC then develops an explicit approach to manage these constraints to maximize
throughput with continuous improvement. That’s why it was also called that TOC is a multi-faceted systems methodology that has
been progressively developed to assist people and organizations to think about problems, develop breakthrough solutions and
implement those solutions successfully. The TOC defines a constraint as, “Anything that prevents the organisation from achieving
higher performance versus its goal”. So, in the case of a profit-making organisation this centers on what limits. The TOC claim is
that there are few constraints to any system preventing it from achieving its goal. Although TOC originally focused on physical
resource constraints the underlying constraints are commonly policy, or deeper paradigm constraints. TOC uses cognitive mapping
to verify this assumption where necessary, but there are many other authors who acknowledge the importance of underlying core
problems that constrain system improvement. The main objective of this study is to identify the critical factors which behaves like
bottleneck is required for TQM implementation in the organization, and these factors act as the critical chain. TOC is a complex
methodology requiring skill and cooperation to implement. The past literature about the link between TQM practices and
organization performance gives contradictory results. So the purpose of this study is to develop a conceptual framework and a
research model showing the relationship between TQM implementation and performance measures of organization. Most of the
previous works show that TQM has significant relationship with firm’s performance. However, the examining of moderators is less
given in previous work, which mediators are known generally as general tools and techniques without specific focus on types of
improvement. And also to determine the effects of moderators TPM, SPC, Lean such as which improve the relationship between
TQM practices and firm’s performance.

1. LITERATURE REVIEW
In past TOC has developed rapidly in terms of both methodology and area of applications. Dettmer (1995) in his literature compared
the system approach taken by TQM and TOC. He argued that TQM views the system in terms of discrete processes and then
optimizes the quality in each process, whereas TOC improves performance by concentrating on the weakest link in the total system.
It is apparent, however, that without subsequent identification of the weakest links, and application of the philosophy to these
groups or processes within the organization, major improvements cannot be achieved. Dettmer further described the CRT technique
of TOC is as functional rather than organizational and as such is blind to internal and external system boundaries.
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The TOC is providing a method of focusing improvement on the critical areas, and thus has the potential for much faster
improvement towards a more global goal. The TOC can also contribute by emphasizing methods of dealing with change. The main
obstacle for broader implementation of TQM in many industrial organizations, the need to win over those who do not believe in the
method and who find it difficult to wait for TQM payoffs when they are battling daily problems.

The TOC provides some answers to these problems by contributing the Socratic thinking process for dealing with change, and
potentially creating ownership and commitment throughout the organization. The focus on the weakest links helps also in hastening
the improvement and generating more apparent results at a quicker pace. To address the policy constraints and effectively
implement the process of on-going improvement, Goldratt (1990, 1994) develop a generic approach called the “thinking process”
(TP).

Literature concerning TOC in different manufacturing system, like, JIT and TOC buffering philosophies are compared and
suggested that improved system performance stems from the strategic placement of buffers in DBR(Drum-Buffer-Rope), which
maximizes protection of the constraint from variation rather than attempting to protect each individual station is given by Watson,
K.J.et.al (2008). Spencer, M.S. et.al (1995) also supported through his paper that DBR technique of TOC can be used to improve
current production operations.

Gupta, S., (1997), Perez, J.L. (1997) and Watson, K.J. et.al (2003) advocated for the same technique of TOC for managing the
supply chains systems. Boyd and Gupta (2004) established TOC as a theory by identifying the underlying construct “throughput
orientation” along with its three dimensions: Mindset, Measures and Methodology. The thinking process tools of TOC provide
techniques for identifying and solving root problems — which is a stated aim of TQM practices. Cox et al. (2003) provided some
real-life examples of the applications of the TOC thinking process tools to quality problems.

A. TOC Method to Address TQM

A number of authors and quality experts consider that TQM principles and practices are universally applicable to any organization
(Deming, 1982) regardless of the organisational contextual factors (e.g. size, technology, culture or external environment) (Zhao et
al., 2004). Despite the claimed benefits of TQM, the relevant literature points to many research studies that indicate a high rate of
failures in the process of implementing TQM practices, due to barriers that hinder its implementation (Sila, 2007; Soltani and
Wilkinson, 2010).

TQM, Six-sigma, Lean Manufacturing, TOC all these strategic tools aiming similar manner, but with distinct flavor. These quality
improvement tools first create its own virtual system in the existing system where it has to be implemented with active participation
of the employee. In our further analysis of the relationship between TQM and TOC we will use the following definition of TQM
(Dahlgaard et al., (1998): TQM is a company culture characterized by increased customer satisfaction through continuous
improvements, in which all employees actively participate.

Researchers exploited these strategic tools far away from its actual usages. Like Six-sigma was initially developed by Motorola in
later 80’s for the product centric defect reduction and quality improvement tool, later it was experimented and successfully
implemented in various areas.

Schonberger (2008) points out that the objective of Six Sigma programs is to create a higher perceived value of the company’s
products and services in the eyes of the customer. Six Sigma is a well-established approach that seeks to identify and eliminate
defects, mistakes or failures in business processes or systems by focusing on those process performance characteristics that are of
critical importance to customers (Snee, 2004).

Ehie and Sheu (2005) were able to integrate the theory of constraints with the DMAIC concept for achieving continuous quality
improvement. Similarly, Lean manufacturing is designed for the process improvement as well as reduction/elimination of the
existing waste, and further it also applied in the field which were substantial.

TQM is a wide concept since it embraces the whole organization and its processes instead of focusing on the product. It is also
considered by many to be a holistic approach, which seeks to convert the culture and structure of the organization into a total
commitment to quality (Barad, 1996). TQM is generally considered to be based on a number of core values such as customer focus,
decisions based on facts, process orientation, continuous improvement, everybody's commitment and leadership; see Hellsten and
Klefsjo (2000).
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Table I: Linkage of Barriers to TQM
Factors Barriers
Support Quality e Lack of Leadership commitment
e High turnover of management level
e Company work culture is not synergetic with company goal and
objectives
o Difficult to change employee mindset about quality
e Lack of information about quality

Support Internal Communication Lack of coordination amongst departments
Provide quality resources Lack of sufficient funds to mobilize TQM driven activities
Use competent personal e Poor education levels of workers

e Low morale (absenteeism, industrial action etc.)

e  Lack of skill of workers

e High worker turnover

o Indiscipline (non-conformances with procedures)

Support Competence o Insufficient Training about quality

e Management related training is not achieving organizational
training targets

Provide quality Infrastructure e Poor condition of machine

o Ineffective maintenance programs

e Poor condition of equipment spare part procurement

Control Purchasing Process e Raw material does not confirm with the specification

e Spontaneous delivery of raw materials

o Difficulty in procurement of raw material

The core idea of TOC is that every system has at least one constraint that prevents from achieving the goal to a larger degree.
Constraints can be physical resources or policies. TOC develops a set of procedures and methodologies to identify and optimize
such constraints. In this paper TQM is considered as a system under the organizational system and the barriers are considered as the
constraints, which hinders the quality goal. And the well-known fact is that the success of the system depends on everybody’s
participation (one of the core principles of TQM).

The Theory of Constraints is based on five steps.

1) ldentify the system's constraints(s)

2) Decide how to exploit the system's constraint(s)

3) Subordinate everything else to the above decision

4) Elevate the system's constraint(s)

5) If, in the previous steps, a constraint has been broken, go back to step 1, and do not allow inertia to cause a system's constraint.
The system's constraint is that part of the system that constrains the objective or goal of the system. The issues with TOC is that the
constraints must be kept operating at its full capacity, if not then entire process slows further. The organization where TQM is
implemented, and the barriers/hurdles/constraints even if identified must be kept operating to maintain the pace of the production.
Upstream operations must provide only what the constraint can handle and downstream operations will only receive what the
constraint can put out. Total Quality Management System is system ofany organizational systems. It is known that
System of systems is a collection of task-oriented or dedicated systems that pool their resources and capabilities together to create a
new, more complex system which offers more functionality and performance than simply the sum of the constituent systems.

The failures in implementing TQM are typically attributed to organisational contingent, situational or contextual factors such as
unsupportive organisational culture, resistance to change, lack of resources, or uncommitted leadership (Zhao et al., 2004; Sadikoglu
and Zehir, 2008). It is also said about TQM that it is system that starts with consumers and ends with them. So successful
implementation of TQM improves organizational performance and leads to high degree of satisfaction to customers and employees.
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Identify

Subordinate

Figurel. Five aiming steps of the TOC

TQM systems include the procedures for quality planning strategy and operations, for setting capital and operating budgets, for
measuring and rewarding performance, and for reporting progress and conducting meetings. many companies introduced total
quality management as a new management system. But while TQM enabled firms to focus more effectively on process
improvements, the ability to implement strategy across organizational units remained elusive. Companies’ management systems
were still tactical and operational, not strategic. In terms of the TQM system's constraint is the existing barriers. The whole
performance of TQM system depends on successful run of the TQM drivers and enablers and the TQM driver depends on the TQM
capability. Consequently, it is essential to keeping in view the quality goals. In Step 1 this needs to be identified. By identifying
these barriers, company management can increase their understanding of implementation failure and the subsequent removal of
these barriers can lead to the possibility of successful implementation. Thus, any company that was rated as high performing was
evaluated as moving toward successful implementation of TQM practices. Activities to remove barriers for consensus encompasses
a wide range of activities including leadership, decision-making tools, and other tools or tactics to restructure culture and/or to re-
motivate employees to the TQM paradigm. As it is a system, then the maximum possible utilization needs to be achieved. This may
mean to eliminate those factors which were identified as obstacle for the accomplish the quality improvement procedure as soon as
possible or reducing the number of barriers. It will mean ensuring that there is always analysis of the system to do. Thus the
system's constraint is exploited (Step 2). If this is the constraint, then there is no point running the enablers: so every other TQM
tools needs to be subordinated to remove the bottleneck if still present (Step 3). To achieve the goal/ objective, the system's
constraint may need to be “eliminated' or minimized. The enablers, the capacity of the system, has been increased, or “elevated'
(Step 4). The application of Step 4 may have changed the system's constraint. With its increased drivers, the original bottleneck may
no longer be constraining the system, so the new bottleneck needs to be identified, and the process repeated (Step 5). Thus, this is a
process of continual improvement.

B. TOC Strategies

The core premise of TOC is that any organization or system’s performance is limited most by a “constraint” — the thing that most
blocks throughput. Identifying the nature and location of the system’s constraint is the key to continuous system improvement,
stated by Srikanth et al. (1997). TOC is a data-driven approach like other continuous improvement processes uses Identify the
system’s constraints, decide how to exploit the constraint(s), Subordinate everything else to the above decisions, Elevate the
constraint(s) and Don’t let inertia become the new constraint - go back to step 1, but do not allow previous decisions made in steps 2
to 4 to become constraints because TOC views constraints as positive, not negative. Because constraints determine the performance
of a system, a gradual elevation of the system’s constraints will improve its performance. According to Dettmer (1995), he
compared the system approach taken by TQM and TOC. He argued that TQM views the system in terms of discrete processes and
then optimizes the quality in each process, whereas TOC improves performance by concentrating on the weakest link in the total
system. Whether organization manages stand-alone or multiple projects, whether those projects are small or large, whether
customers are internal or external, or whether the nature of the work performed is product development, construction, design, IT, or
service; most projects are difficult to manage because of two things:

©IJRASET: All Rights are Reserved

668



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177
Volume 7 Issue VIII, Aug 2019- Available at www.ijraset.com

1) They involve uncertainty, and
2) They involve three different and opposing commitments: Due date, budget, and content
The main strategies of TOC along with tasks and its descriptions summarized in Table I1.

Table 11
TASK Description
Identifying “What to Change?” Organization must effectively address the underlying root causes that lead
to the problems.
Identifying “To What to Change To address these root causes and coping mechanisms, a comprehensive
To?” solution must be provided. The solution includes:

1) arobust planning process,
2) amore effective scheduling process,
3) a methodology for introducing work that actually leads to increased
capacity,
4) execution processes that provide excellent project control, visibility and
decision support, and
5) work behaviors that are more conducive to good project performance.
Identifying “How to cause the The right people must be brought into the picture at the right time, in just

change?” the right way. The process must move slowly enough to permit
identification of essential changes, yet fast enough that it does not lose the
momentum that is necessary to sustain continued progress.

1. CONCLUSION AND FUTURE RESEARCH

The performance of the Total Quality Management (TQM) System is the responsibility of every person involved in all activities
related to the company. As in this work TQM considered as a management system for a customer-focused organization that involves
all employees in continual improvement. This paper combines the powerful and practical management theories — theory of
constraints over TQM. When applied this concept enable managers to analyse and control the most important factors in their firm —
the constraints — in new ways.

TOC may be also applied for the lean manufacturing, six-sigma, Business process reengineering (BPR), supply chain management
(SCM) and logistic system by considering them as a system inside the system. Cellular manufacturing system and group technology
is also one of the untouched field where TOC strategic management tool may be implemented in the similar fashion for the better
result. All the above mentioned the defined process or system functions as intended and produces intended results under normal
operating conditions. So, as a future work, the barriers may be ranked and weighted to get the precise result is recommended.
Choosing the right TOC tool for the desired solution is also the one of the most challenging job always.
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