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HIGHLIGHTS

GRAPHICAL ABSTRACT

e Using the Delphi technique and the
opinions of an expert panel, 14 key
factors were identified in 4 main
dimensions.

e Using the Sequential Priority Based
on Importance Assessment
(SWARA) method, the identified
factors were prioritized.

e Fuzzy set theory was used to deal
with the uncertainty of linguistic
data.
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Total Quality Management (TQM) is a critical management philosophy
for achieving sustainable competitive advantage. Therefore, identifying
and prioritizing its key success factors (CSFs) in capital-intensive
industries such as petrochemicals is of great importance. The present
study aimed to identify and rank the key factors affecting the
successful adoption of TQM in Shiraz Petrochemical Company. This
study uses a combined Delphi approach and multi-criteria decision-
making in a fuzzy environment. In the first step, by extensively
reviewing the literature and using the fuzzy Delphi technique, 14 key
factors in four main dimensions were identified and finalized. In the
second step, the Sequential Priority Based on Importance Assessment
(SWARA) method was used to weight and final rank these factors. The
results of the analysis showed that the factors related to the human
resources dimension are the main axis of TQM success in the studied
organization. The factor “Employee participation and empowerment”
was recognized as the most critical factor by gaining the highest
weight. After that, the factors of "Employee Evaluation" and "Education
and Training" ranked second and third. The findings strongly indicate
that in the specific context of the petrochemical industry, investing in
the soft and human dimensions of the organization has the greatest
impact on the success of TQM implementation. This research provides
a practical road-map for managers of Shiraz Petrochemical Company to
optimally allocate resources and focus on developing a culture of
participation, reviewing evaluation systems, and strengthening
training programs.
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1. Introduction

In the competitive landscape of modern business,
organizations are increasingly facing pressure
from global competition and evolving customer
demands. In such an environment, the ability to
deliver superior quality products and services is
no longer an option, but a strategic imperative for
survival and sustainable competitive advantage
(Kumar et al, 2020). In response to this
challenge, Total Quality Management has
emerged as an integrated, customer-centric
management philosophy that emphasizes
continuous process improvement, employee
engagement, and customer satisfaction at all
levels of the organization (Asante & Ngulube,
2020; Dubey & Gunasekaran, 2015).

Despite the proven benefits of TQM, studies show
that the failure rate of TQM implementation
projects can be significantly high. The research
literature highlights two major reasons for these
failures: first, ignoring the fundamental role of
organizational culture and second, failing to
properly identify and understand the key success
factors that facilitate the adoption and
institutionalization of TQM (Cho & Linderman,
2019). Therefore, identifying, analyzing, and
prioritizing these factors has become a critical
research and management need.

Therefore, the main objective of this research is
to identify and rank the key factors affecting the
adoption of total quality management in Shiraz
Petrochemical Company. To achieve this goal, a
combined approach of multi-criteria decision-
making and the fuzzy Delphi method is used. In
the first step, using the fuzzy Delphi method, the
initial factors extracted from the research
literature are screened and finalized by industry
experts. Then, in the second step, the fuzzy
SWARA method will be used to determine the
weights and final prioritization of these factors. It
is expected that the results of this research, while
covering the existing research gap, will provide a
scientific and practical roadmap for managers of
Shiraz Petrochemical Company and similar
industries to optimally allocate resources and
focus on the most important drivers of success in
the path of TQM implementation.

2. Methodology

The present study is applied in terms of purpose,
and from the perspective of the nature and
method of data collection, this research falls into
the category of descriptive-survey research with
a mixed approach. In this study, an innovative
hybrid model based on fuzzy multi-criteria
decision-making methods has been used to
identify, screen, and prioritize key factors

affecting the adoption of total quality
management in Shiraz Petrochemical Company.
This two-phase approach presents the research
structure as shown in Figure 1.
e Phase One: Identifying and screening
factors using the fuzzy Delphi method.
e Phase Two: Weighting and ranking the
final factors using the fuzzy SWARA
method.

studvinerelevant and hishlv cited domestic and foreien research

Identifying and extracting key success factors in implementing TOM by |
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Figure 1. General Framework of the Research Method.

This hybrid approach allows the researcher to
first identify a comprehensive set of potential
factors, then validate and localize them by
achieving a consensus of industry experts, and
finally prioritize the validated factors based on
their relative importance.

3. Results and Discussion

To identify the initial list of factors, a two-stage
approach was used, including a literature review
and interviews with experts. In the first stage, a
set of key success factors (CSFs) that were most
frequently repeated in the sources was extracted
through a systematic literature review and
analysis of previous research. Then, a fuzzy
Delphi process was conducted in two rounds to
achieve a consensus of experts on the validation
of these factors. In order to ensure that the
Delphi process stopped, the convergence
condition of opinions was also examined. After
finalizing the 14 key factors, the fuzzy SWARA
method was used to determine their final weights
and rankings. In this stage, the expert panel
members first reached a common consensus on
the order of importance of the main factors and
then the sub-factors. Subsequently, each of the
experts individually, using fuzzy verbal scales,
evaluated the relative importance of each factor
compared to the factor above it. Subsequently, a
specific hierarchy of key factors for TQM
adoption was formed in Shiraz Petrochemical
Company. According to Figure 2, the prominent
finding of this study is the strong focus on human
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resource related factors. The five factors of
highest importance, namely employee
participation and empowerment (w=0.1928),
employee evaluation (w=0.1434), education and
training (w=0.1387), reward (w=0.0901) and
teamwork (w=0.0797), all fall into this domain.
This weight distribution strongly indicates that
from the perspective of the experts of this
organization, the success of TQM programs
depends more than anything on involving
employees in processes, developing their skills,
establishing evaluation and reward systems in
line with quality goals.

At the opposite end of this spectrum, factors such
as management and leadership (w=0.0160),
strategic planning (w=0.0235) and supplier
management (w=0.0240) are at the lowest level
of priority.
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Figure 2. Overall weights of key factors in the adoption
of total quality management in Shiraz Petrochemical
Company.

4. Conclusions

The results of this study, clearly showed that in
the company under study, factors related to the
human dimension are considered the most
important and influential drivers of TQM success.
Factors such as “employee participation and
empowerment” with a weight of 0. 1928,
“employee evaluation” with a weight of 0. 1434,
and “education and training” with a weight of 0.
1387, received the highest rankings. This finding
confirms that the path to achieving total quality
passes, above all, through the development,
motivation, and optimal use of human resources.
In contrast, the placement of a fundamental
factor such as “management and leadership” in
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the lowest rank with a weight of (0. 0160) is a
noteworthy and specific result of this case study.
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Figure 1. General framework of the research method.
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Table 2. Linguistic evaluation scale of the fuzzy
Delphi method
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Table 3. Fuzzy spectrum of the Swara method
for determining the weights of key factors in the
adoption of total quality management
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Table 4. Information about the expert panel members at Shiraz Petrochemical Company
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Table 5. Results of factor validation in the second round of Fuzzy Delphi
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Figure 2. Hierarchical model of key factors for TQM adoption in Shiraz Petrochemical Company.
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Table 7. Results of fuzzy Swara analysis and local weights of main attribute
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Table 8. Results of fuzzy SWARA analysis and local weights of employee dimension sub-attributes
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Figure 3. Overall weights of key factors in the adoption of total quality management in Shiraz
Petrochemical Company.
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