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Abstract

Purpose — The paper aims to identify key human and operational focused barriers to the implementation of
Total Quality Management (TQM). It develops a comprehensive structural relationship between various
barriers to successfully implement TQM for sustainability in Indian organizations.
Design/methodology/approach — With the help of expert opinions and extant literature review, we
identified the case of TQM failure companies and barriers to implement TQM effectively. Interpretive
Structural Modeling (ISM) and fuzzy MICMAC techniques are employed to develop a structural model and the
identified barriers are categorized based on their dependence and driving power in the various categories.
Findings — From the intensive case analysis, we identify fourteen barriers that constrain the
successful implementation of TQM. The findings also provide a hierarchy of barriers in which the absence of
top management involvement and ineffective leadership are the human barriers having the highest dependence.
Research limitations/implications — The critical inputs show the implementation of TQM in the firms
being more proactive and well prepared in the selected five companies. The study’s emphasis on barriers will
help organizations in implementing TQM for better sustainability in an organizational context.
Originality/value — In the successful implementation of TQM, barriers need to be identified because failure
has often eliminated the organizations from the market. Thus, TQM is the source of strength to achieve higher
productivity, profitability, and sustainable business performance. The barriers must be identified to improve
organizational performance to contribute to sustainable development. I
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operators and decision-making managers with their functioning roles strive to market products
and services to improve the environmental performance (Hong et al,, 2012; Green et al,, 2019).
According to Wild (1995) and Heizer and Render (2007), operation management practitioners
recognize the importance of humans implicitly. Therefore, human dimensions are defined as
“the scientific discipline concerned with the understanding of interactions among humans and
other elements of a system in order to optimize human well-being and overall system
performance” (IEA-International Ergonomics Association Executive Council, 2000, p. 102). In
addition, human dimensions significantly affect the acceptance of TQM (Fok et al, 2000). For
the successful implementation of any quality program, an organization needs both top
management employees as well as the non-management workforce (Solomon, 1996; Lawler
et al, 1992; and Garson and Vasu, 1994). Apart from the role of human dimensions, the
operational (functional) roles of the quality department are supported by the functions of core
TQM program such as product design; supplier role in the TQM program, and planning;
establishing a quality control system and supplier-rating scheme, and developing quality
manuals and standards (Ho et al, 1999; Wei et al.,, 2017, Sweis et al., 2019). Operational roles and
operations will support TQM implementation. All employees in an organization and their
operational roles have to contribute to the quality improvement process. Therefore, in order to
have a successful TQM implementation, organizations need quality systems and a quality
culture to enhance the quality improvement processes.

In the dynamic era of competition, companies play a major role in economic growth while
the quality of products and services has become a primary consideration for customers that
contribute to sustainable development (Moktadir ef al, 2018). Intensifying global competition
has forced organizations to improve business environment including product quality and
service criteria in order to draw attention to the customers and compete in the marketplace;
the components of TQM support the sustainable business environment. To enter into a
competitive environment, any business must invest substantial resources to implement TQM
program and strategy (Demirbag et al, 2006; Kumar and Sharma, 2017b) to improve its
performance and achieve the path to excellence. The concept of TQM includes customer
satisfaction (Muruganantham et al, 2018) by providing superior performances, continuous
improvement focused on increased productivity, better product quality, reliability at a lower
cost, faster product delivery and optimal utilization of organizational resources. In addition,
adoption of TQM principles leads to firms’ continuous quality improvement in operational
processes, develops an attitude towards quality culture, customer and employee satisfaction
to achieve long term business sustainability while poor service quality decreases customer
satisfaction and causes organizational failure (Lagrosen and Lagrosen, 2019). Zairi (2002),
Rajesh (2018) and Rajesh (2019) defined the concept of sustainability as maintaining the
competitiveness for an organization. Thus, the integration of TQM and sustainability meets
the need for organizational development and vision to productivity and business
performance (Bastas and Liyanage, 2019). By focusing on the “high yielding fruits” (quote,
p. ??) and managing them, Elhuni and Ahmad (2014) argue that organizations can achieve
more sustainable performance through key performance attributes.

All sectors of organizations are interested in knowing the various barriers that hinder the
successful implementations of TQM. Companies need to make efforts to find out the barriers;
to prevent them in performance improvement and sustain the business development process.
However, companies are still unable to implement TQM successfully. Identifying barriers
and preventing them must be the first priority in the direction of organizational efforts
towards TQM success.

This research paper aims to address the following research questions —

(1) What are the barriers that constitute the implementation of TQM through failure
companies?



(2) What is the interrelationship between the identified human and operational focused
TQM barriers?

(3) How do the interrelated barriers affect sustainability in organizations?

This paper endeavors to address the above-stated research questions which help fulfill the
following research objectives:

(1) To identify various human dimensions and operational focused barriers to
implementation of TQM that promotes sustainability;

(2) To construct a contextual relationship between identified barriers and analyze their
effects for sustainable business development;

(3) To draw significant implications from the research.

Thus, the aim of this research is to identify and analyze the different barriers (human and
operational focused) that affect the implementation of TQM for sustainability in business. For
the identification of barriers, several failure cases of different organizations along with
literature were explored. Furthermore, a comprehensive structural relationship model of
barriers has been developed using various Interpretive Structural Modelling (ISM) and fuzzy
MICMAC (Matriced’ Impacts Croise’s Multiplication Appliquée a UN Classement) analysis
(Gorane and Kant, 2013). The ISM—fuzzy MICMAC technique also helps to categorize the
barriers based on their direct and indirect effects.

The structure of the research paper is as follows. Section 2 contains a review of the
literature while Section 3 explains the methodology of the research. Section 4 will discuss data
analysis and present the results which will be followed by a discussion of the managerial
implications in Section 5. Thereafter, a conclusion is provided.

2. Literature review

2.1 TQM implementation with a human and operational focus

The efforts of employees in the direction of quality improvement essentially help to meet
customer expectations and contribute to continual improvement. Continuous improvement is
a part of quality management, so based on this; employee effort has a significant role in TQM
implementation. The coworker support plays a significant role in TQM and their
performance (Joiner, 2007; Prakash et al, 2017; and Khan and Naeem, 2018). A coworker is
also considered as one of the human dimensions in TQM practices (Grover et al, 2006). In the
area of TQM practices, many authors have recommended human resource practices that
develop the quality culture (Bou and Beltran, 2005). Moreover, Kufidu and Vouzas (1998)
argue that keeping the issues of human resources on top management agenda strengthens
the effectiveness of quality efforts. Thus, it is argued that from top to bottom level of
employees or an entire workforce is responsible for the quality efforts.

There are also other researchers who focus on soft aspects of TQM program
implementation. Lau and Idris (2001) found that trust, culture, employment continuity,
teamwork, the role of top management and good leadership affect the quality of improvement
programs. These dimensions help to implement TQM program successfully and they are
considered as the soft critical success factors. Ho ef al. (1999) found that there is a relationship
between top management and core quality management adoption, training, employee
relations and customer satisfaction. Further, Ho ef al (1999) considered employee relations
and training as human aspects; and top management involvement in their study as
operational roles for TQM implementation. Sharma’s (1997) study found that most of the
quality problems in an organization arise due to attitude, resilience, mindset and work culture
of employees rather than knowledge and skills. Resistance to change is another inhibiting
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factor for effective TQM implementation. Therefore, TQM recommends training in quality
for all employees irrespective of the hierarchical levels, training the trainers, extensive job
enrichment programs, appreciation of employees’ work as the essential factors for successful
TQM implementation. Additionally, Padhi and Palo (2005) have also very significant work on
the effect of human dimensions on TQM implementation. Further, Padhi and Palo (2005)
considered several human dimensions namely, quality awareness, vision, leadership,
innovation and creativity, ethics, perception, communication, mental condition (stress and
employees delight), rewards and recognition, maturity and breadth, attitude and morale,
customer satisfaction sensitivity, quality task resources, teamwork, organization structure
and process, total quality ecological sustainability, and commitment and involvement for
successful TQM implementation.

Similarly, numerous researchers and scholars worked on the role of human dimensions for
TQM and considered several human dimensions such as work culture, motivation, and role of
top management, innovation, coordination and attitude to change (Grover et al., 2006; Badiru,
1990; Taylor, 1997; Taveira et al., 2003). According to Poonawalla (1999), the only route to
achieve total quality in any organization is through the involvement of people.

2.2 Barriers to TQM and orgamizational sustainability

The previous section has reviewed various studies on TQM implementation. Mohammad
(2006) and Muruganantham et al. (2018) argue on TQM practices that it is not easy to achieve
its benefits. Glover (1993) suggested that companies without TQM implementation lose
market share to companies focused on TQM execution. As a result, Kumar and Sharma (2015,
2017a, 2017b) identified various success factors for TQM implementation successfully in a
developing country like India and the studies contain several success cases along with failure
cases from the literature. Further, Patri and Suresh (2018) and Yadav et @/l (2018) identified
various factors for healthcare organizations and barriers in the implementation of lean and
six sigma respectively. The successful implementation of the organizational factors
determines the sustainability of TQM (Zairi, 2002; Lagrosen and Lagrosen, 2019). Based
on the previous literature, Rajesh (2018, 2019) investigated the barriers that facilitate or
restrain the success of TQM implementation. Exploring these factors helps to improve the
TQM system and understand business sustainability (Rajesh, 2018, 2019). The companies
that are selected for this study failed to implement TQM vigorously; although, Chiarini (2013)
focused on the lack of power to make them flexible with organizational culture as identified
by the major barriers to TQM adaptation and practices. It is observed that several studies
have been done in the literature on TQM barriers; however, this study is focused on a unique
way to consider the barriers from various failure cases, whereas most of the barriers are
different from the past literature. The study, therefore, considered different TQM failure
cases from various sources of literature to identify barriers responsible for the TQM
performance. Curry and Kadasah (2002) perceived that TQM programs usually tend to fail
without sustainability. Many studies find impediments to TQM success. Soltani ef al. (2005)
agreed with various causes of the TQM program failure in the organizations are not
seriousness, stability and consistency on TQM practices. Thus, the integration of TQM and
sustainable development added to the good quality, which contributes to the economy
(Isaksson, 2006; Bastas and Liyanage, 2019). The identification of the barriers would help
businesses to remove them and improve their organizational performance and to gain
customer satisfaction. Many of the organizations benefit from the adoption of the TQM
program successfully and sustain their business development while others fail due to non-
compliance activities in their implementation procedures. The adoption of the TQM program
with sustainability leads to productivity, performance improvement, the path to excellence
and market share (Curry and Kadasah, 2002; Isaksson, 2006). This work has identified all the
barriers which hinder the organization from reaping the benefits of TQM implementation and



Company

Barriers

Source

IBM

Bridge stones/firestone

Pennsylvania department
of transportation

US air force embraced
“partial quality”

Textile and apparel
industrial organization in
Pakistan

Over-abundance of training, Bureaucratic
system (reward or punishment), Employees
perception at IBM, only focus on innovation
without consideration of optimizing the
current process, Tried to TQM implement
quickly, and volatile product market and
shelf life

Lack of testing, lack of quality concern,
mismatch of features between products, lack
of top management involvement, lack of
concern about assembled products,
manufacturing defects, and supplier
information

Wrong leadership/ineffective leadership,
massive organizational changes, badly
managed by the top management, fewer
team efforts/lack of teamwork, and training
program implemented but not at the right
time

Lack of mission focus, mismanagement, little
standardization, ineffective leadership, the
success of operation desert storm,
continuous improvement without resorting
to activities and programs, and tried to
implement programs quickly

The mismatch between company strategy
and TQM implementation, the absence of
employee flexibility /employee’s resistance
to change, own TQM bureaucracies, the
absence of planning, achieve too much in a
short time, and the absence of feedback
system

Ferris et al. (1998), Kenneth and
Richard (1995), Qubein (2009),
and Gauttam (2010)

Greenwald (2001), Noggle and
Palmer (2005), QMS (2011) and
MCS (2015)

Harris (1990), Poister and Harris
(2000), Scheiner (1981),
Stringham (2004)

Rinehart (2006)

Hasan et al. (2013)
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Table 1.

Barriers to TQM
implementation from
failure companies

maintain the high-quality standard of product and service. Based on the description of the
barriers from these five cases examined on their TQM implementation, these are summarized

in Table L

In addition, based on the previous literature, a total of 14 potential barriers (human and
operational focused) to TQM for business sustainability are identified. The brief descriptions
of all barriers are given in the following Table II.

2.3 Research gaps:

The research gaps identified are highlighted below:

(1) Most of the studies have highlighted TQM adoption success factors that assist
organizations in its implementation, but removing identified barriers is also a big
challenge in implementing a TQM program (Kelada, 1996). Thus, this work highlights
the barriers from the various failure cases to implement TQM program successfully.

(2) The barriers of TQM have been linked to human dimensions (Lawler ef al., 1992;
Solomon, 1996; Fok et al, 2000; Garson and Vasu, 1994) and functionally
(operationally) focused (Ho et al, 1999). These two categories are critical drivers
of any organizational performance and this research also focused on theoretical and
practical application.
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Ineffective leadership (B2)

Lack of teamwork (B3)

Lack of proper training and
education (B4)

Unawareness of measuring
quality and customer
satisfaction level (B5)

Table II.
Brief description of all
identified barriers

The role of top management imposed a TQM
program that helps the organization to
improve its economic-ecological-social
performances, achieve its goals only by
providing training and motivation to the
employee. It emphasized that top
management involvement as a success factor
but lack of it is considered a barrier too. Lack
of this barrier is always led to TQM efforts
failure

Effective leadership is required to make the
foundation of TQM. Top management
provides the leadership for quality
awakening in the organization. It fails to
evolve effective plans and provide leadership
in achieving sustainable development goals
Teamwork is a critical factor in TQM. When
the task is very complex then teamwork is
very essential in the organization to create a
clear path. Lack of teamwork fails to
implement TQM to achieve sustainability in
organizations

A TQM program needs a well-trained and
educated workforce to make the company’s
success. It has been also reported that proper
training and poor education act as major
barriers. Lack of proper training and
education on quality creates the appropriate
problem identification and its solution which
leads to the TQM program failure. However,
the proper training programs and well-
educated taskforce need to effectively design
in TQM implementation to achieve
sustainability

This barrier is a hindrance to the TQM to the
sustainable development program. Lack of
unaware of measuring quality increase the
number of defects, product fail and
customers are not satisfied so it is needed for
the employee should be aware. A good
leadership provides proper training and
education program to their employees and
motivates them also. It is needed customer
satisfaction focus on the interaction between
front-line employees and customer to be
pleasant experiences, especially for the
customers

Ellram (1991), Brown et al. (1994), Tsironis
(2018), McAdam et al. (2019), Talapatra
and Uddin (2019)

Hasan et al. (2013), Kumar and Sharma
(2017c, 2018), Talapatra and Uddin (2019)

Colenso (2000), Castka et al (2001),
Khurshid ef al (2018), Saleh et al. (2018),
McAdam et al (2019), Cho and Linderman
(2019), Talapatra and Uddin (2019)

Kumar and Sharma (2015), Baidoun et al
(2018), Cho and Linderman (2019),
Talapatra and Uddin (2019)

Ugboro and Obeng (2000), Mohammad
(2006), Saleh et al. (2018), McAdam et al.
(2019), Talapatra and Uddin (2019),
Dilawo and Salimi (2019)

(continued)




Barriers

Brief description

References

TQM viewed as a quick fix
with a focus on short-term
goals (B6)

Lack of benchmarking
standard (B7)

The mismatch between TQM
strategy and business goals

B3)

The absence of feedback
system (B9)

Employee’s resistance to
change (B10)

TQM program cannot be very quick fixes
with focus on a short-term goal that will
finish when a target has been met against
many firms think the TQM program can be
implemented shortly with a focus on short-
term goals. After that such firms fail to
implement it which is related to the various
systematic approaches, people involvement
and continuous improvement towards the
result which can be measured quality and
sustainability orientation. TQM is not short-
term goals and it is a management process
that recognizes that however much the firms
may improve, their competitors will continue
to improve and their customers will expect
more from them

It is a practice that externally focused but
lack of the benchmarking standard has been
considered as a barrier that fails in helping
organizations optimizes their capability in
sustainable business development

Quality is made part of the business goals
through integration in the strategic planning
process lead to sustainable competitive
advantage. TQM principles provide
guidance in connecting daily activities and
decisions with TQM's strategic objectives
and business goals. TQM strategy and
business goals lead to each other but the
mismatches between both fail on quality
pursue an operational strategy, profitability,
growth and customer service

The concept of the feedback system helps in
order improving the quality of work, product
and service so firms need not focus only on
proper education and appropriate skill
training, but also constant instructive and
supportive feedback. The absence of
feedback system firms faces difficulty to
improve overall performance, product
quality, etc.

TQM represents change on a large scale in
the organization. It often encounters
substantial resistance and dysfunctional
behaviors so; the employee needs to change
according to the various aspects of the
process. Sometimes, employees with the old
age suffered from illiteracy or language
barrier are not interested to adopt new skills,
knowledge, ideas and culture while many
educated and specialized employees do not
flexible with the quality of work and resist
changing the process, then it becomes a
barrier

Mamman and Saffu (1998), Kanji (2012)

Voss et al. (1994), Talib et al (2011),
Talapatra and Uddin (2019)

Porter (1980), Schonberger (1992),
Alkhafaji (2003), Talapatra and Uddin
(2019)

ISO 8402 (1994), Padhi and Palo (2005),
Teixeira et al (2015), Aquilani ef al. (2017)

Newall and Dale (1990), Pickard and
Ermer (1994), Patyal and Koilakuntla
(2018), McAdam et al. (2019), Talapatra
and Uddin (2019)

(continued)
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Table II.

Barriers

Brief description

References

Lack of program
implementation at the right
time (B11)

Lack of coordination between
departments (B12)

The absence of planning (B13)

TQM implementation without
TQM culture (B14)

The TQM program aims to “Do the right
things, right the first time, every time”.
Improving process efficiency, make
decisions and strategy, check defects, proper
training and education, good prior planning
and working systematically all these
observations and insights at right time
brings about many benefits to the
organizations in terms of costs, resource
savings, higher ecological performance, and
time. The TQM program fails to implement it
at the right time to improve customer
satisfaction include which reduction of
waiting time; the product reaches the
customer faster and better quality products
It defines coordination as “The pattern of
decision making and communication among
a set of actors who perform tasks to achieve
goals”. Coordination between departments is
considered to be employee relations who
make strong communication within the
departments and encourages mutual
adjustment among employees. Poor
coordination between departments is
barriers that an organization inhibits and
detrimental to the sustainable TQM
implementation

A large number of organizations don’t have a
quality improvement plan to execute it
effectively; because some of them are not able
to execute it while others are not willing.
They must have pre-planning before execute
an ongoing process because the poor plans
and strategies lead to a project that spends
money and time on planning and creates
more frustration, and organizations fail to
improve the product and service
performance. The role of top management is
also responsible for poor strategic planning,
which has often contributed to ineffective
quality improvement and hence decreases in
sustainable business gains

Quality culture in the organization creates an
environment for quality continuous
improvement program, organizations then
move to a market focus from product focus.
So, the customer and market focus,
teamwork, employee participation, and
process management help to develop quality
culture from their institution’s culture in
TQM implementation. Organizations want to
adopt TQM culture for sustainability but
implementing TQM is not so easy and they
always fail to execute it without TQM culture

Kumar and Sharma (2015), Teixeira ef al.
(2015), Aquilani et al. (2017)

Malone (1987), Grover e al. (2006), Gittell
et al. (2008), Talib et al (2011)

Talib et al (2011), Patyal and Koilakuntla
(2018), Cho and Linderman (2019),
Talapatra and Uddin (2019)

Sirvanci (2004), Talapatra and Uddin
(2019)

(3) Many companies have already gone down on an expensive learning curve and the
disappointment without TQM consideration (Curry and Kadasah, 2002). The lack of
implementation of the TQM program successfully in developing countries is a big
challenge of sustainability in industries. Bruun and Mefford (1996), Isaksson (2006),
and Fernandes ef al. (2017) state that TQM programs should be followed by flexible



culture and territorial proletariat attitude to improve the system and understanding
of sustainability of businesses in a developing country like India.

4) Reed et al (2000) research focused on sustainability on TQM based advantage
because of the operationalization problem. Further, Curry and Kadasah (2002)
perceived that TQM programs usually tend to fail without sustainability. The
integration of TQM and sustainable development add to the economic dimension
such as the cost of poor quality as Isaksson (2006) and Bastas and Liyanage (2019)
argue that good quality contributes to a good economy. Thus, it is important to
know how long it sustains the competitive advantage of the customer’s
expectations.

(5) Literature also lacks in analyzing the relationships among barriers, classifying and
identifying the dependent and independent effects of each barrier. The ISM and
Fuzzy MICMAC analyses have been used for this purpose in this work.

3. Research methodology

In this study, ISM and fuzzy MICMAC techniques are considered for data analysis. The ISM
is a systematic and comprehensive method used to recognize the relationship between
specific barriers that define a problem (Sage, 1977; Warfield, 1974; Attri and Grover, 2018;
Patri and Suresh, 2018). The ISM technique explains the group’s decision on whether, and
how, the barriers are associated in order to help the structure of the model at its hierarchical
levels. Overall, the ISM method is a tool, interactive learning process, which deals with the
complex situation and helps to analyze the relationships among the enablers/barriers of a
system using graphical representation (Lee, 1988). The MICMAC technique has been
considered to recognize the direct/indirect effects of one to another barrier (Mangla, 2014) and
to analyze driving and dependent power among barriers. The methodology, relationship
model and the respective results and findings are integrated with the ISM and fuzzy
MICMAC (Gorane and Kant, 2013; Mandal and Deshmukh, 1994) analysis in the next
sections. Here, we describe research methodology in three stages using flowchart and
procedures as shown in Figure 1.

Nowadays, ISM methodology is being used by various key contributors including
industries and academicians such as business analysts, management consultants, policy and
risk analysts, and academic researchers. The relationships (direct and indirect) between the
barriers tend to be more accurate than the individuals and it interprets the group members in
the ISM outcomes. The utilization of the ISM method generally compels managers to reassure
the perceived priorities and improve their understanding of relations between major concerns
(Singh et al, 2007). The identification of barriers establishes a contextual relationship. Then
SSIM among barriers with relative pairs of barriers is examined; finally, a reachability matrix
and digraph of ISM are drawn; these are basic steps of the ISM method which are given in the
literature. The ISM model is reviewed and necessary modifications are made if there is any
conceptual inconsistency.

For developing the contextual relationships among the TQM barriers, eight experts from
industry and four academicians with a research interest in this area were consulted. From the
sample respondents, there were 83 percent male and 17 percent female. From the respondent
group, 16.67, 25, and 25 percent of respondents belong to 0-5 years, 6-10 years, and 11-15
years of work experience respectively while 33.33 percent of respondents belong to more than
15 years of work experience years’ group. There were 25, 33.33, and 41.67 percent of
respondents belonging to the education levels of graduate, postgraduate, and doctoral degree
respectively.
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Figure 1.
Flowchart of the
proposed research
framework

Extensive Literature Review and
identify a research gap

v

Identify different Barriers

v

Develop the process execution using Discussion
ISM & fuzzy MICMAC techniques with Experts

y If Yes

Construct the SSIM Matrix and
Contextual Relationships

v

A

. An;
Development of Final inconsis};enc
Reachability Matrix . ¥
in concept?

A 4

Find the Various Levels of
Partition Iterations

v

Develop the ISM Model »

v

Discussion and MICMAC
Analysis of Model

v

Development of Fuzzy based ISM
hierarchy Model and
Driving/dependence power

v

Formation of Integrated Model
and Discuss Research Outcomes

| If No |

4. Data analysis and results

In this study, first we identify the fourteen barriers from previous literature; next, the expert’s
opinion from manufacturing organizations and academia are used to validate and model the
barriers. In this section, we describe data analysis and procedures as follows:

4.1 Structural self-interaction matrix (SSIM)

All have four to five years of experience in their field. Among the consensus techniques,
brainstorming and literature review support are applied to establish the contextual
relationship. In the construction of SSIM, four symbols V, A, X, and O are used to build the
relationships among these barriers in respect of two barriers in row and column by 7 and 5
respectively. The symbol V means “the barrier ; leads to Barrier ;” while A is reverse of V. The
symbol X means “the barriers i and j will lead to each other” while symbol O means “the
barriers ; and j are not related to each other”. Table IIl represents the contextual relationships
of SSIM.

4.2 Reachability matrix
After applying the ISM method rules, we represent the IRM (initial reachability matrix) for
barriers using ISM to TQM implementation. First, create IRM in which SSIM is converted into



Barriers to

p; Barriers .

pBaiers Bl B2 B3 B4 B5 B6 B7 B8 B9 Blo Bl Bl2 B3 B4 lotal Quality
Management

Bl X 14 14 14 14 14 14 14 14 14 14 14 14

B2 14 14 14 14 14 14 14 14 14 14 14 14

B3 A 14 14 14 14 (0] 14 14 A 0 14

B4 14 14 14 14 (0] 14 14 A 14 14

B5 A A A A O A A A O 1017

B6 A A A 14 A A A X

B7 14 A 0 X A A 14

B8 A 0 A A A 14

B9 0 14 0 14 14

B10 A A A A

B11 A A 14

Bi12 4 14 Table III.

B13 Vv Contextual

B14 relationships of SSIM

a binary matrix by substituting with symbols V, A, X, and O using 1 and 0 as per the VAXO

rule. The substitution of 1s and Os are as per the following rules: (a) 1 if the (, j) entry in the

SSIM s V, the (z, 7)) entry in the reachability matrix becomes 1 and the (7, 7) entry becomes 0; (b)

if the (z,7) entry in the SSIM is 4, the (;,5) entry in the reachability matrix becomes 0 and the (7, 7)

entry becomes 1; (c) 3if the (, 7) entry in the SSIM is X, the (;, 7)) entry in the reachability matrix

becomes 1 and the (7, 7) entry also becomes 1; and (d) if the (z, /) entry in the SSIM is O, the (, 7)

entry in the reachability matrix becomes 0 and the (7, 7) entry also becomes 0. The initial

reachability matrix for barriers is shown in Table IV. A final reachability matrix (FRM) then it

has been obtained after integrating the transitivity phase of the ISM method, depicted in

Table V. This FRM helps to evaluate the “driving power” and “dependence power” of all

barriers in TQM implementation, which are used to measure the influence referred and a

measure of being influenced respectively (Dubey and Singh, 2015). The driving and

dependence power for each variable is the total number of barriers (including itself) in the

fuzzy MICMAC (shown in Table V) and further, these barriers have been classified into the

four categories of autonomous, linkage, dependent and drivers.

pj Barriers

p;Barriers Bl B2 B3 B4 B5 B6 B7 B8 B9 Bl10 Bll Bl12 Bl3 Bl4

Bl 1 1 1 1 1 1 1 1 1 1 1 1 1 1

B2 1 1 1 1 1 1 1 1 1 1 1 1 1 1

B3 0 0 1 0 1 1 1 1 0 1 1 0 0 1

B4 0 0 1 1 1 1 1 1 0 1 1 0 1 1

B5 0 0 0 0 1 0 0 0 0 0 0 0 0 0

B6 0 0 0 0 1 1 0 0 0 1 0 0 0 1

B7 0 0 0 0 1 1 1 1 0 0 1 0 0 1

B8 0 0 0 0 1 1 0 1 0 0 0 0 0 1

B9 0 0 0 0 1 1 1 1 1 0 1 0 1 1

B10 0 0 0 0 0 0 0 0 0 1 0 0 0 0

B11 0 0 0 0 1 1 1 1 0 1 1 0 0 1

B12 o o 1 1 1 1 1 1 o0 1 1 1 1 1 Table IV.

B13 0 0 0 0 1 1 1 1 0 1 1 0 1 1 Initial reachability

Bl4 0 0 0 0 0 1 0 0 0 1 0 0 0 1 matrix for barriers




TQRM
37,6/7

1018

Table V.
Final reachability
matrix for barriers
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4.3 Level partitions

From the FRM, level partitioning is performed and the reachability and antecedent sets for
each barrier (Warfield, 1974; Farris and Sage, 1975) are determined. The reachability set R(p;)
for every component p; consists of barriers itself and other barriers to influence. Similarly, an
antecedent set A(p,) is defined for every component p;. The intersection sets have been
derived from all other barriers after deriving these two sets. The barriers having the same
“reachability and intersection set” of p; are referred to as top-level barriers and set in the first
iteration.

The significance of top-level barriers does not influence any other barriers in their own
level of the hierarchy. After finding the top level, it is then removed for searching for further
levels. This iterative process continues until finding the level of each barrier. The seven
iterations have been found from the level partition iterations and conclude to top and bottom
levels of barriers. The unawareness of measuring quality and customer satisfaction level (B2)
and employee’s resistance to change (B10) are set up at level one in a digraph.

4.4 Building the ISM-based model

The dependence and driving power diagram is shown by ISM techniques which have
shown the relationships (direct and indirect) among barriers and overall structure in
Figure 2. From FRM, the structural ISM model is developed through the vertices and
edges (Jharkharia and Shankar, 2005). After accounting for the transition phase, the
digraph is then converted into the ISM model. The Fuzzy-based ISM hierarchy model the
barriers are shown in Figure 2.

4.5 Fuzzy MIC-MAC analysis

Fuzzy MIC-MAC analysis was first proposed by Duperrin and Godet (1973). MIC-MAC
analysis means across-impact matrix multiplication and is applied to classify the barriers
while dependence and driving power of the variables are analyzed using fuzzy MICMAC
(Gorane and Kant, 2013; Mandal and Deshmukh, 1994). In this section, these barriers are
categorized into four clusters such as “autonomous,” “driver,” “linkage,” and “dependent”
barriers.



[ Unawareness of measuring quality and customer satisfication level (B5) i Empolyee’s resistance to change (B10) ] Barrlers tO

5 5 Total Quality

[ TQM viewed as a quick fix with focus on short-term goals (B6) i ! Mismatch between TQM strategy and business goals (B8) ] \/ | anagement
l TQM implementation without TQM culture (B14) I

[ Lack of benchmarking standard (B7) ¢ > Lack of program implementation at the right time (B11) ] 1 O 1 9
[ Lack of teamwork (B3) ¢ > Absence of planning (B13) ]
l Lack of proper training and education (B4) l

[ Absence of feedback system (B9) i ! Lack of coordination between departments (B12) ] Figure 2.

3 3 Fuzzy-based ISM

hierarchy model

[ Lack of top management involvement (B1) l ! Ineffective leadership (B2) ] erarchy mode

Based on these fourteen main barriers, the analysis drives the arrangement in different
classifications and checks the relationships among barriers; sometimes, the relationship
between barriers is the same while strong and better in some other cases. The fuzzy ISM helps
to categorize the barriers based on their ability and influence on others (Gorane and Kant,
2013). The following steps need to be performed in ISM Fuzzy MICMAC analysis.

4.6 Binary direct relationship matrix (BDRM) and fuzzy direct velationship matrix (FDRM)

The BDRM relationship is prepared by the diagonal entries that converted into 0 (Gorane and
Kant, 2013), depicted in Table V. In the fuzzy MICMAC analysis ISM model, binary digits (0 or
1) have been considered for the foundation of dependence and driving power analysis. The
FDRM has been then developed to increase the MICMAC analysis sensitivity considering the
fuzzy set theory (FST) (Sindhu et al, 2016). In this method, no relationship and perfect
relationship are denoted by 0 and 1 respectively. From the FRM values depicted in Table VI,
FDRM to obtain a stabilized matrix of barriers of TQM is obtained as depicted in Table VII.

4.7 Fuzzy MICMAC stabilized the matrix

After the FDRM formation, FDRM and FRM are used to start the process then create the
stabilized matrix using fuzzy MICMAC where it follows the fuzzy matrix multiplication
principle. The product matrix is similar to the fuzzy matrix while two fuzzy matrices are
considered together multiplied. The fuzzy matrix rules are given in the following formula:

P =Q, R =max k[(min (aik, bkj))], where @ = [aik], and R = [bkj]

Table VII represents the summary of the final stabilized matrix using fuzzy MICMAC.

In the table, the values of barriers in the row and column section indicate the dependence
and driving power. The barriers with their weak and strong dependence and driving power
have been identified as the “key barriers” and fall into the four categories of barriers

Possibility of reachability No Very low Low Medium High Very high Complete

Value 0 0.1 0.3 0.5 0.7 0.9 1

Table VI.

Possibility of
numerical values of the
reachability
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B3 0 0 0 0 05 07 05 09 O 07 07 0 0 07 47
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(Jharkharia and Shankar, 2005). Figure 3 represents the graph between dependence and
driving power to TQM implementation is given below.

5. Discussions and findings

In this study, the organizations are looking for TQM implementation from the identified
major barriers while most of them face many challenges to implement it in this current
business environment. However, it is observed that the organizations’ effort towards TQM
program can help to sustain the business. From all the identified barriers, the two barriers
“lack of top management involvement” and “ineffective leadership” are the most influential
barriers and they have been put at the first level, while “unawareness of measuring quality
and customer satisfaction level” and “employee’s resistance to change” are the least
influential (Figure 3). “Lack of top management involvement” (Talib ef al, 2011; Tsironis,
2018; McAdam et al, 2019; and Talapatra and Uddin, 2019) and “ineffective leadership” (Talib
et al, 2011; Hasan et al, 2013; Kumar and Sharma, 2017c, 2018; and Talapatra and Uddin,
2019) are most significant barriers therefore, organizations should focus on setting up good
leadership and top management involvement to TQM sustainability. On the other hand,



Saleh et al. (2018), McAdam et al. (2019), Talapatra and Uddin (2019), Dilawo and Salimi (2019)
found “unawareness of measuring quality and customer satisfaction level” and Patyal and
Koilakuntla (2018), McAdam et al. (2019), Talapatra and Uddin (2019) found “employee’s
resistance to change” is the top of hierarchy level of ISM model that should be also avoided for
minimizing the barriers in TQM implementation. The same level barriers mutually support
each other and lead to the next level barriers. Based on the ISM model, we established seven
levels of hierarchy. The matrix of dependence power and driver power depicted in Figure 3,
provides valuable insights into the interdependencies and relative importance among the
barriers. For the successful implementation of the TQM program, organizations need to
identify the barriers that are incorporated at their strategic level of the organizations. The
current research emphasizes that TQM practitioners and decision-makers need to keep in
mind these barriers while they plan TQM program execution to enhance organizational
performance and sustainable development. Based on the effectiveness of human and
functional (operational) barriers, Figure 4 presents the integrated ISM model.

The major findings are highlighted given below:

Autonomous barriers: From the fuzzy MICMAC results and analysis, no barrier is
identified in this category to the process of TQM implementation, depicted in Figure 3. In this
category, the absence of barriers holds all the barriers as significant; thus, all fourteen
barriers have an important influence and role in the successful TQM program
implementation. These barriers have both weak dependence and driving power as they
slow down the entire system, so barriers falling into this cluster are not very efficient and
effective in leading towards TQM implementation. In this cluster, the barriers are
comparatively disconnected and do not have much influence on the other barriers.

Dependent barriers: In this category, there is a weak drive but strong dependence power
among barriers’ relationship. It includes five barriers which have been identified as

Note(s): B7, B8, B11, B13, and B14 are operational
focused barriers and rest is human dimension barriers
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Figure 4.
Integrated ISM-based
model of the barriers
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“Unawareness of measuring quality and customer satisfaction level” (B5), “TQM viewed as a
quick fix with focus on short-term goals” (B6), “Mismatch between TQM strategy and
business goals” (B8), “Employee’s resistance to change” (B10), and “TQM implementation
without TQM culture” (B14) from the fuzzy MICMAC results. These barriers are seen in the
top five of the ISM hierarchy (Figure 3). The strong dependence requires all other barriers to
minimize the aftereffect of barriers in the TQM implementation process. Besides, handling
these barriers, management must comprehend the dependence power of the barriers at the
lower level. These barriers can produce a major impact on TQM implementation; because all
other barriers strongly influence the bottom level barriers. Thus, managers must pay special
attention to control these aforementioned barriers to reducing the chance of TQM failure.
Moreover, lower level barriers strongly influence the middle-level barriers to identify the
assurance of these barriers on the lower level of the integrated model.

Linkage barriers: The linkage barriers have both strong drive and dependence powers.
Barriers associated with the cluster are not stable, because of variability and causal loop
among themselves. In the ISM and fuzzy MICMAC model diagram, “Lack of teamwork” (B3),
“Lack of benchmarking standard” (B7), “Lack of program implementation at the right time”
(B11), and “Absence of planning” (B13) fall in this cluster groups which are middle-level
barriers and they are highly unstable. The aforesaid middle-level barriers need continuous
observation to influence top-level barriers.

Independent barriers: In this cluster, there is a strong drive but weak dependence power. The
five barriers are identified namely “Lack of top management involvement” (B1), “Ineffective
leadership” (B2), “Lack of teamwork” (B3), “Lack of proper training and education” (B4),
“Absence of feedback system” (B9), and “Lack of coordination between departments” (B12) are
at the bottom of the ISM hierarchy level and fuzzy MICMAC analysis. The barriers with very
strong driving power in the independent cluster are called as “key barriers”. These barriers are
placed at the root level of the ISM hierarchy as shown in Figure 2. Thus, management should
give a high priority to dealing with these barriers with maximum driving power and capability
to affect other barriers. The lower level barriers are mainly responsible for increasing the
barriers to the extent, which strongly influence the top-level barriers. These barriers influence
other barriers and intensify the strength of impact on TQM implementation. Thus, the
organization needs to concentrate on this cluster’s barriers more carefully.

5.1 Managerial implications

Considering these nine human and five operational barriers in organizations will help to
identify the key barriers and prevent them from obstructing TQM program implementation
successfully in sustainable business improvement. Further, this research provides a way for
managers and decision-makers to help analyze the human and operational focused barriers in
TQM practices systematically and how to employ them in current businesses. Further, this
work plays an important role in identifying the key barriers in the hierarchy level that could
help current organizations in strategic planning that involves top to bottom relationship,
which literature still lacks particularly on failure case-based research. Further, for the current
organizations, this research gives support for sustainable development and creates new
opportunities for growth in the future by avoiding these barriers. The focus on sustainable
development with the goals of TQM practices in organizations could help researchers to close
the theory and practice gap. This process of TQM with sustainability subsequently increases
value-added activities through good quality of production and changes in new policy systems
helps achieve competitive advantage and a positive impact on business performance.

The findings of this study suggest that “lack of top management involvement,” “ineffective
leadership,” “the absence of the feedback system,” and “lack of coordination between
departments” are the most influential barriers and these barriers have a combined effect on the
organizational performance and influence TQM implementation. Further, the study provides



important input for TQM practices and firms are better prepared to contribute to decision-
making as well as more active in its implementation. As a result, the analysis can help top
management to understand and evaluate the intensity of barriers, as well as implement an
active strategy to manage these barriers and help to estimate possible challenges. In addition,
the results of ISM and fuzzy MICMAC methods have been used to evaluate and identified the
barriers to achieve higher quality and sustainable development goals. This model would help
the managers to employ and determine the direct/indirect effects of one barrier to others and
boost the business environment in learning and continuous improvement of the organizational
strategy. The sustainable performance of the organizations with TQM provides high
profitability, better management of resources, innovative and continuous improvement.
Further, sustainable development helps organizations achieve their corporate vision and build
TQM competition to be better than others.

6. Conclusions

The study identified key human and operational barriers in the implementation of the TQM
for sustainable business development. The research aimed to develop a conceptual model
considering various barriers using ISM and fuzzy MICMAC techniques in order to improve
productivity and increase the competitive advantage. Moreover, the study involved the
identification of TQM barriers and their interrelationships to make them effective using ISM
and fuzzy MICMAC techniques, which are not apparent within the present literature. In order
to develop ISM and fuzzy MICMAC analysis, the barriers “lack of top management
involvement” and “ineffective leadership” take up the bottom level of ISM model while
“unawareness of measuring quality and customer satisfaction level” and “employee’s
resistance to change” are the top level of barriers. Later, this approach has been used to divide
the barriers into driving, dependent, linkage and autonomous barriers corresponding to their
dependence and driving powers. It helps the current organizations to prevent these identified
barriers to successful TQM implementation and to improve organizational performance.
Thus, it boosts the organizations to build a path of excellence and long term business strategy
and develop economic, social, environmental and political growth. It is necessary for all the
organizations to survive in the current competitive environment so, they need to generate
significant capabilities of adapting to changing opportunities. The organizations in
developing countries are often not changing their dynamics of identifying barriers. Thus,
these need to develop their learning experiences and more importantly, to capture changing
opportunities as quickly as possible. The TQM practices in organizations help to improve
firm performance and generate a sustainable competitive advantage. Further, TQM with
sustainability helps to enhance the quality and reduce the cost of quality with the lesser
rejection of product quality. This study also provides some insights into how TQM practices
can lead to mainstream economic and industrial development.

The unique contributions of this research work are as follows:

(1) Develops the model-based barriers on TQM implementation which is extracted from
the TQM failure cases; so this research might be helpful for the present organizations
in performance improvement and in building the long term business strategy.

(2) The ISM and fuzzy MICMAC techniques portray the contextual relationships among
the barriers, and identifying the shortcomings would help top management and TQM
practitioners in decision making to better utilize the available organizational
resources. In the hierarchy level, the organizations need to prevent the barriers from
constraining the sustained long term performance improvement. However, it does not
mean that they are leaving the bottom level barriers.
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(3) This study also helps to discard these TQM barriers and find a new way to implement
it in the current manufacturing firms that contribute towards the nation’s economy,
especially in developing countries. Further, this study will help in improving the
performance, saving efforts and money of the current organizations that are facing
challenges of quality improvement and eventually, this study contributes towards
the economy of the nation.

It is also important to address the boundaries of this study. The research on cases was made
with some constraints such as the available resources, number of companies, and industry
sectors, where this research is carried out with the sustainable goal of TQM practices. Here,
we have developed an ISM and fuzzy MICMAC based model based on the experts’ opinion.
This model can be tested in a real case scenario to measure the strength of barriers
influencing sustainable development. As the TQM barriers are identified and derived from
the various failure cases, this can help to consider other such failure cases and try to prevent
the identified barriers from impacting on the successful implementation of TQM in further
research. The various barriers need to be identified so as to effectively implement lean six
sigma programs in the current organizations and gives insight for future research. The future
scope of this study could use various modeling techniques such as the Bayesian belief
networks into the TQM practices that could significantly increase the quality of production
with various operations, productivity, and performance. Moreover, it provides an excellence
path for other industries to execute their business plans in further research.
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