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HIGHLIGHTS

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

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

® 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.
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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 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
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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 the lowest rank
with a weight of (0. 0160) is a noteworthy and
specific result of this case study.
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Table 2. Linguistic evaluation scale of the fuzzy
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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.

Y oyl 15 0595 1VFo8 JUo /(5390 e § iommens (oickied



yva

Ol)en 9 5oLT Jud

Cedlsl 5 05s blosw Ghsy mizen e o0
5B Ll S o pain |y elge o
byl Gle oz Jolao 5 (e Luls, Jelos
gy awls 3l (Al glacysguzxe
Cebl (egh (nl 6o, adlllae cosle
S daploile ple 4 @l pediae press
Siloge olpen Llislly J, o les 4o
Eok (SlosloSin b 4 aily ot eaidly
sy ES Pl sl s S

SIS JU0)

(woh ol Ho eadolul Jes 5 s ki Ly elal
Sl slgiegn Glp wiedi)l 5 JoSe pae cpaix

rol Giaghy ifelae bl by, Judo
o))l Gom a5 dgei ganad; | Jelse
Jolse nl plee e 5 syl Ly, Judos
(PR VOSSN TN WEL G ISV 2SI
Seelias Wlgi oo (6l 5,03 (3l Joe
ey 1y oS Jelse cnl e @l 3L
5,008,050 Jalge plas” wiS aseie g asle
O );.n)__,b plas

CeblE bl sl s dai Olallae plxl
ple 5 alie Olllas plxl (g0 pmess
glheo L edyyny cas sloos,i
Sl olols & Wiy oo o anlyd
4 g 00,5 SwS gl slatgls § S i
Dgb e Jralr (Joe dswg

gl onl iglaie gelluys 31 b))
plml g OB 53 5 Gl ofws e
(bt b Galeny wile) (o5 gl So
el awlie 5 (LSl (g amy wlaw 5o
ol S 4 wilg e o a8 slaasl L ]
Gz oo le (Sl sbalss

Dgd e lejlu

S d g sloeS Lo

Il s g g s Alie yo Baius g ded

Ta)ulf 0)36/“;’5 JL‘“/G)5°)Q1‘5W«5‘“W

Y

O

i

¥

D138l co rogh Dlosl slie 4 (ol jebay azdl oyl
a0 @) jeal B, a5 was o las 1y

TQM Lg)'l.woolﬁ (5‘)-.’ u‘i‘)'?‘ GL“C"-.’.S"?‘ ‘u"B (o
A5k S peie Gludl 5 Slles sl Wiy 0
SOW P N [ WER SOV SN S I gV SURVR VD o

@ arg bl e e gilwai sly
oy «(V ag) hle pl hao ool
g ais Jo gloaneS JSi5 b oogdie
digey cglaibgile CoaS oen slaes
Sgupe L;Lcno.qb.é 3 oS, koSl
28,5 ool 8

44z Lol 9 bl el Ho 5,555k
Sygre ¥V a5y (LS bl oYL as,
Slaal b o,Shes byl i 45 o
oS Ly eud geen plojle (&S
Srie drwg 9 g p oA sbalee
Sl g ol e S5 By 4 ansly
5 602 (A5 slasyglind b s jsboas
g o e codd

Sl 15900 1 (60 50l5 (61T Lo s
Sy 48 S o ol (F 4)) Conyi 5 Lijee]
Fols e 5 galr Gajsel Al
95 o5 B sl les s J> slasSisS
shear wwodS S slalpl b olsl
D8 Zuglsl 0 LS gasally 5 Gl 5L

S5

Loleeiy 9 o3 cosguxe -V
ST b iegs ¢y

adllas ol Lol slacusgame 6,8 18 axgid g0

)‘ ..\."‘Q)Lt.c

Y :wmd’)” )‘ swl.v éu@.ésm (\

)‘ Lgojm 05; 6..@0 6[.&0[.‘)4..\.10 » L)’“&B)"
eslaul b owis e (a8 cue) 55
|, s il bslo o5l 5 is oSS

SR el Ll Gl S e oy o



e §3B Dylgmo— (AJS (oS 55 0,509 3l eolisiwl b golr CadnS o o oy dy 30 GuulS Jolge (gudsandy 9 (2 Lwlid YA

Asante, E., & Ngulube, P. (2020). Critical success
factors for total quality management
implementation and implications for
sustainable academic libraries. Library
Management, 41(6/7), 545-563.
https://doi.org/10.1108/L.M-02-2020-0017

Attri, R., Khan, N. Z., Siddiquee, A. N., & Khan, Z.
A. (2021). Analysing the barriers to successful
implementation of total quality management
in Indian manufacturing organisations using
best-worst method. International Journal of
Business  Excellence,  24(2), 275-294.
https://doi.org/10.1504/I1]BEX.2021.115747

Bajaj, S., Garg, R., Sethi, M., & Dey, S. (2019).
Classification and positioning of TQM
practices for implementation in steel
industries. International Journal of Quality &
Reliability Management, 36(9), 1556-1573.
https://doi.org/10.1108/[JQRM-07-2018-
0196

Bui, T. D., Tsai, F. M., Tseng, M. L., & Ali, M. H.
(2020). Identifying sustainable solid waste
management barriers in practice using the
fuzzy Delphi method. Resources, Conservation
and Recycling, 154, 104625.
https://doi.org/10.1016 /j.resconrec.2019.1046
25

Chaher, F., & Lakhal, L. (2025). The impact of
TQM on financial and non-financial
performance: the mediating role of corporate
social responsibility. The TQM Journal. 37 (6),
1687-1715. https://doi.org/10.1108/TQM-08-
2023-0244

Cho, Y. S, & Linderman, K. (2019).
Metacognition-based process improvement
practices. International Journal of Production
Economics, 211, 132-144.
https://doi.org/10.1016 /j.ijpe.2019.01.030

Dehghani Soltani, M., & Azar, A. (2020). The
effect of total quality management on
competitive advantage with the mediating
role of innovation performance of exporting
companies in the clothing industry. Journal of
International Business Management, 3(2), 1-22.
(In Persian).
https://doi.org/10.22034/JIBA.2020.10744

Delbahari, V., & Abdi, A. (2017). Identifying and
prioritizing factors affecting the
implementation of total quality management
using analytic hierarchy process technique.
Journal of Process Engineering, 4(10), 1-15. (In
Persian). http://jpe.mazums.ac.ir/article-1-
112-fa.html

Dubey, R., & Gunasekaran, A. (2015). Exploring
soft TQM dimensions and their impact on
firm  performance: Some exploratory
empirical results. International Journal of

&L ol
L o @lis ol 4isFn 48 a8 oo Ml (i

ol oaelewsny glad > b pard gile s

‘5-;‘&)45

9 i (st i ol Jelss I G acen s
|) Jles Q_" oS aS p oo L‘)|)9|o oo 9 (5,90 e
Aled oo (18,08 il )3l

& yo

Ahmed, A. O., Abdalla, A. M., & Ali, A. M. (2025).
Investigating the impact of soft TQM
practices on employees’ organizational
commitment in governmental Sudanese
petroleum organizations. International
Journal of Quality & Reliability Management.
42(7), 1995-2010.
https://doi.org/10.1108 /IJQRM-04-2024-
0113

Alawag, A. M., Alaloul, W. S, Liew, M. S,
Musarat, M. A., Baarimah, A. O., Saad, S., &
Ammad, S. (2023). Critical success factors
influencing total quality management in
industrialised building system: A case of
Malaysian construction industry. Ain Shams
Engineering  Journal,  14(2),  101877.
https://doi.org/10.1016 /j.as€j.2022.101877

Ali, K., & Johl, S. K. (2022). Critical success factors
of Total Quality Management practices using
Pareto analysis. International Journal of
Productivity and Quality Management, 36(3),
353-381L
https://doi.org/10.1504/IJPQM.2022.124704

Aliverdilo, M., & Ahmadvand, A. (2023).
Investigating  factors affecting  the
implementation of total quality management
and its impact on customer attraction (case
study: Tehran Railway Company). System
Engineering and Productivity, 3(1), 41-65. (In
Persian).
https://doi.org/10.22034/sep.2023.706142

Ansari, Z. N., Kant, R, & Shankar, R. (2020).
Evaluation and ranking of solutions to
mitigate sustainable remanufacturing supply
chain risks: A hybrid fuzzy SWARA-fuzzy
COPRAS framework approach. International
Journal of Sustainable Engineering, 13(6), 473—
494.
https://doi.org/10.1080/19397038.2020.1758
973

Y oyl 15 0595 1VFo8 JUo /(5390 e § iommens (oickied


https://doi.org/10.1108/IJQRM-04-2024-0113
https://doi.org/10.1108/IJQRM-04-2024-0113
https://doi.org/10.1016/j.asej.2022.101877
https://www.inderscienceonline.com/doi/abs/10.1504/IJPQM.2022.124704
https://systems.eyc.ac.ir/article_706142.html
https://www.tandfonline.com/doi/full/10.1080/19397038.2020.1758973
https://www.tandfonline.com/doi/full/10.1080/19397038.2020.1758973
https://www.emerald.com/lm/article-abstract/41/6-7/545/267913/Critical-success-factors-for-total-quality?redirectedFrom=fulltext
https://www.inderscienceonline.com/doi/abs/10.1504/IJBEX.2021.115747
https://www.sciencedirect.com/org/science/article/abs/pii/S0265671X19000458
https://www.sciencedirect.com/org/science/article/abs/pii/S0265671X19000458
https://doi.org/10.1016/j.resconrec.2019.104625
https://doi.org/10.1016/j.resconrec.2019.104625
https://www.emerald.com/tqm/article-abstract/37/6/1687/1258185/The-impact-of-TQM-on-financial-and-non-financial?redirectedFrom=fulltext
https://www.emerald.com/tqm/article-abstract/37/6/1687/1258185/The-impact-of-TQM-on-financial-and-non-financial?redirectedFrom=fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0925527319300386
https://doi.org/10.22034/JIBA.2020.10744
http://jpe.mazums.ac.ir/article-1-112-fa.html
http://jpe.mazums.ac.ir/article-1-112-fa.html

YA

Ol)en 9 5oLT Jud

techniques (Case study: Pars Tire Company).
Iran Rubber Industry, 25(100), 95-114. (In
Persian).

Malekinejad, P., & Ebrahimi, S. (2020).
Investigating and analyzing factors affecting
the successful implementation of total
quality management in the sesame products
industry. jJournal of Quality and Standard
Management, 10 (4), 132-152. (In Persian).
https://doi.org/10.22034/jsqm.2021.249905.
1241

Masudin, I, Shahin, A. (2025). The influence of
TQM on sustainability performance: the
mediating role of green technology
innovation in  manufacturing firms.
Technological Sustainability, 4 (4), 353-379.
https://doi.org/10.1108 /TECHS-04-2025-
0082

Nademi, P., Saeedi, F., & Zandpourasl, M. (2025).
Developing a social competency model for
sustainable management in the construction
industry using grounded theory and fuzzy
SWARA. System Engineering and Productivity
(In Persian).
https://doi.org/10.22034/sep.2025.2068654.
1377

Nguyen, T. A. V., Tucek, D., & Pham, N. T. (2023).
Indicators for TQM 4. 0 model: Delphi
method and analytic hierarchy process (AHP)
analysis. Total Quality Management &
Business  Excellence, 34(1-2), 220-234.
https://doi.org/10.1080/14783363.2022.2039
062

Ramezanzadeh, A. M, & Nazari, M. (2025).
Identifying and prioritizing effective nudges
for social acceptance of green electricity: a
fuzzy Delphi study. System Engineering and
Productivity, (In Persian).
https://doi.org/10.22034/sep.2025.2065794.
1352

Saffari Darbarzi, A., Sadra Abarghooee, N., Dashti,
H., & Sarchami, D. (2022). Designing the
structure for deploying total quality
management in branches of National Bank of
Yazd Province. Scientific-Research Quarterly of
Standard and Quality Management, 12 (1), 110-
152. (In Persian).
https://doi.org/10.22034/jsqm.2022.312144.1
373

Solangi, Y. A., Longsheng, C., & Shah, S. A. A.
(2021). Assessing and overcoming the
renewable energy barriers for sustainable
development in Pakistan: An integrated AHP
and fuzzy TOPSIS approach. Renewable
Energy, 173, 209-222.
https://doi.org/10.1016 /j.renene.2021.03.141

Y b)Ln-J:a 4 0590 AR JLMJ /6)30,@3@.%‘5»)&4,0

Production  Research,  53(2), 371-382.
https://doi.org/10.1080/00207543.2014.933
909

Fili, A., Nikmanesh, M., & Sabet, A. (2022). The
effect of total quality management on
competitive advantage with the mediating
role of green innovation (Case study:
Treatment sector of Shiraz University of
Medical Sciences). Scientific-Research
Quarterly  of  Standard and  Quality
Management, 12 (1), 153-188. (In Persian).
https://doi.org/10.22034 /jsqm.2022.307552.
1364

Fili, A., Pouya, A., Kazemi, M., & Fekoor Saghia, A.
(2019). Identifying and ranking key success
factors of total quality management using
fuzzy DEMATEL and fuzzy network analysis
(case study: Akhshan Manufacturing
Company).  Engineering  and  Quality
Management, 9(1), 80-100. (In Persian).
https://dor.isc.ac/dor/20.1001.1.23221305.13
98.9.1.6.5

Gholsheikh, N. G, Sanavi Garousiyan, V. &
Hosseinzadeh, A. (2025). Design and
validation of smart customer experience in
Agricultural Bank of Khorasan Razavi
Province with a mixed-methods
approach. System Engineering and
Productivity, 5(1), 65-91 (In  Persian).
https://doi.org/10.22034/sep.2025.2049020.
1244

Gupta, S., Khanna, P., & Soni, U. (2023).
Analyzing the interaction of critical success
factor for TQM implementation-A grey-
DEMATEL approach. Operations Management
Research, 16(3), 1619-1640.
https://doi.org/10.1007/s12063-023-00367-y

Habibi, A., & Afaridi, S. (2022). Multi-criteria
decision making. Naron Publications. (In
Persian).

Hchaichi, R. (2023). The key success factors of
total quality management implementation in
state-owned enterprise. International Journal
of Public Administration, 46(2), 156-167.
https://doi.org/10.1080/01900692.2021.1993
902

Kumar, V., Verma, P., Mangla, S. K., Mishra, A.,
Chowdhary, D., Sung, C. H., & Lai, K. K.
(2020). Barriers to total quality management
for sustainability in Indian organizations.
International Journal of Quality & Reliability
Management, 37(6/7), 1007-1031.
https://doi.org/10.1108 /IJQRM-10-2019-0312

Maleki, M., Fathi, M., & Rohanian, R. (2020).
Identifying and ranking effective human

resource management factors in total quality
management using DEMATEL and COPRAS



https://www.tandfonline.com/doi/abs/10.1080/00207543.2014.933909
https://www.tandfonline.com/doi/abs/10.1080/00207543.2014.933909
https://doi.org/10.22034/jsqm.2022.307552.1364
https://doi.org/10.22034/jsqm.2022.307552.1364
https://dor.isc.ac/dor/20.1001.1.23221305.1398.9.1.6.5
https://dor.isc.ac/dor/20.1001.1.23221305.1398.9.1.6.5
https://doi.org/10.22034/sep.2025.2049020.1244
https://doi.org/10.22034/sep.2025.2049020.1244
https://doi.org/10.1007/s12063-023-00367-y
https://doi.org/10.1080/01900692.2021.1993902
https://doi.org/10.1080/01900692.2021.1993902
https://doi.org/10.1108/IJQRM-10-2019-0312
https://doi.org/10.22034/jsqm.2021.249905.1241
https://doi.org/10.22034/jsqm.2021.249905.1241
https://doi.org/10.1108/TECHS-04-2025-0082
https://doi.org/10.1108/TECHS-04-2025-0082
https://doi.org/10.22034/sep.2025.2068654.1377
https://doi.org/10.22034/sep.2025.2068654.1377
https://doi.org/10.1080/14783363.2022.2039062
https://doi.org/10.1080/14783363.2022.2039062
https://doi.org/10.22034/sep.2025.2065794.1352
https://doi.org/10.22034/sep.2025.2065794.1352
https://doi.org/10.22034/jsqm.2022.312144.1373
https://doi.org/10.22034/jsqm.2022.312144.1373
https://www.sciencedirect.com/science/article/abs/pii/S096014812100505X

e §3B Dylgmo— (AJS (oS 55 0,509 3l eolisiwl b golr S o o oy dy 30 GuulS Jolge (gudsandy 9 (2 Lwlid YAY

Talapatra, S., & Uddin, M. K. (2019). Prioritizing
the barriers of TQM implementation from
the perspective of garment sector in
developing countries. Benchmarking: An
International Journal, 26(7), 2205-2224.
https://doi.org/10.1108/BI]-01-2019-0023

Yadav, R. N., Kumar, D., Sharma, A. K., & Virmani,
N. (2022). Analysing human and system
related barriers of TQM in automobile
industries using fuzzy DEMATEL approach.
International Journal of Productivity and
Quality  Management, 35(2), 193-219.
https://doi.org/10.1504/IJPQM.2022.121302

Y oyl 15 0595 1VFo8 JUo /(5390 e § iommens (oickied


https://www.emerald.com/bij/article-abstract/26/7/2205/66239/Prioritizing-the-barriers-of-TQM-implementation?redirectedFrom=fulltext
https://www.inderscienceonline.com/doi/abs/10.1504/IJPQM.2022.121302

