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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.

Weight of Criterons
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I 0.0318
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EE 0.024
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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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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 6. Local fuzzy weight of the main factors

S Sl mead Gl D i B2
S1Se 52 (sl d)) (o Srmnl 5 p0lie (B 5
5 @bl @yeik g byl QWSS Jelge
ki 3 cord G 005 azmli (518 5 bt
0 Al VT alaly )b 5l Lol Bl ol
=5 3B s 9 G endamalne (556 0js cnlilom
Sk 5l s 4 el Blae lp Wy (s Jby)
F Jgaz 0 aS Wald V0 9 VT SVolee (5,5, 50
el g, 3l eolaiwl b e oSl ovmlie b
oo (0ad (55ls0) (oakd slael 4y (5356 sl ((J5s
sl ol conas, 5 Slewlbs 5l s 4ods wind
olid zeosa bl el oal &I Y Joux o Lo
TV ogs oS L LSS asls a5 sms s
2 Jalse 3l eg S i RSE 5 e Ol
ey CS, 5 pelr CudS Capoe Ghpdy
g byl ol (Tl awl sas slulls 5l
CNAL (39 ) splosle 5 CIVR- (59 L) 9,955k
9 Lt (Ll ai)ls 13 pow 5 p9d slaas; )o
heol s (n pleealsS ploreds (NY (55 L (98

shel s (oo 558 (459 .8 Jguar

w; g k=5+1 5; ol Jolas
CIYAN 152 < [EY0) (V) SRR (ser ) G
CGIVOY o /YAF IYAY)  (IF+0 o /FOY +/FAR) (VDT N/OVY N/EVD)  ((IOFF OV -5\ D) Cs
CIYOF o /YAQ o /¥YA)  (/POF VYY) o /VOB) (VXY O/F.2 NOYA)  (/YYS o /F-F o [OYA) G2
G1oAF NV VEE)  CITEY VAT IYYD)  (VFEY OEY SYAY)  (/FPY - [OFY - /FYD) Ca

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

(00t 558 59) (2l 139 W) i 551 (339 o oL, polh @3l ad,
“fY- CISEA [N o+ /F90) Ci1 OLS,I g slaseilys 9 S Li \
-IYYA 1Y < /YYA < /YYA) Ci2 Sy 5 Ghjgel
SARA (10 +NAF /YY) Ci3 29,5 8

To)Lmﬁlf o)sé/\f‘a Jb»/é)somsw‘sww



Y#

ol o 9 gobT s

53 Sl )l o e g p9d Saglsl )3 (Alsk (sl cagll
e (23055 @l 4 WS 5 e gl
ool ool Vo Joaz 50 (630 lgw (g, b Jalse ol
Alin; webioe sdaliv Ve Joax ;0 a5 jsbiles
<FAF VL Sl (ome ()9 S LSBT L)
s a4 1y pasls ol S coeal 1 e Loyl
ool 398 Cudl o ds ol cwl ool plais
Se Oy QUS4 0,955k Al g 8 Shee Growin
S o0 Sl aelr CodS Cupae j0 (oS el
Sl Sy pae g /WY e 059 b GBlob Jele (l5lm
ot g g 90 Glaollr ;0 g /Yo e i L
lazs 515 Lasls ol o

bt (22 Sloasld (e Oljgl s @

0% 5

2o atling aw (e g lapiees (2l LS
5 (Ca2) yotee dgugp « (Ca1) (s 7uie 2 35 503 15 (o0
aeS Shla b slae (Ca3) HBaiS el Cu e
WJol Cuglyl 5o pots dpp oo oSS 4 (S 2
OEAS (als S ke 5 o Zuglgl 50 (6 yiie 35 a3
ol sl 6B g el a8 5 )18 pon Coglsl 5o
aodz N Jgor 5o ol @ls 5wl pll boasls
ol ezle o aS wes e lid mls cwl ead
CITAS e (s w8 b et S5 (a3l
gl ol el sos aslis Jele o St Gleieds
lr o3l B pg3l g LS o e Slig cosle
2535505 Olilom )l ST oz g )5 5 Lol 855
039 b OFS el Cu e 5 IV 5 L syt
i8S 18 ol gam slaag, yo ¢ /Y

i 50 GelS el (gl gl s @

Bl CoieS o poe

Sl Sl 039 amlome (Jelod anl 0 ol o
R Sl Oy e gl Jele N 1S e
ol G o wredels Gkl alan
ilige s @ abgyye ol (a3 ls (59 50 (a3l
SIS Joe 3 ele o oles Coeal sniaslis (39 00
O (Jieglyieas Cul olr CodS Copde Ghpdy
€S gilesadlys 5 oS lae? Jole (gl (g ol o

Ye,[mfa/? a,sé/\f'a JL""/&S)5°}QJ.$|°:““'.‘."“&5‘”"\'."Q‘°

QB aPle cozjly 0 &S wes e LA bl
TEVe e 39 b LS, ileasaily 5 o8 Lt
2 a8l ol cwsload wislis Lole 5 Sl Glareas
3 QS AVl 05 1550 5 LSl (gl Cenl
5 igel Ollom )l aST cudS Sgnn sloa b
5 VAT s be)S I g ITYA Gjs b e
Coonl Kby lagysy onl ad)S 18 oum sleas,
b by Slaal Gaod )0 Jole anw cnl 51 S0 pa (oo
el GLS IS asLs

0t (e b el (oo Gligl ess @

s2o0kesles

ol 0ads S el gy w5l popbsle el
Sl g gy (Ca1) wd)) Cypae Cole> g s
(C23) Gl lpow oS)lie 5 cole> (C22)
(C25) oy 5 Supde 5 (Ca0) o), S2ebn
s 3 Jole iy 4 (St eSSl L Gillas
<8l 5 Solox Jgl Caslsl jo ol o pae Cole
Sadgl )3 @Il g ag) pg Suglyl 1o Sle Glnae
5 Sopde oyl Sudgl )3 o paly 6 aelin g
Al bl opl praiid S )18 ooty Coglyl o (e,
208 L2l laaslan ) cnl 4 (23059 1 p 558 Llgw
5 ond 3l 5 3B oligl el Sl gmls
5 ag A Jsir b b llas ol onds il & Jgor
Olpeds < /YVY oo (359 b ad)) Copae Coles
@bolis splole pazls jo (all g (n feee
S50 Ol yee A eaasplas 4l cpl il
el Coa S Sl Sy 5 colas o el
IVEA 035 b Sles ol <5l 5 Culom (T3l
shpde Y cpl (il Coeal aS o)ls )8 egs Al jo
OB g bl Copse G (bLS) b leea
CNVY) oplial 5 ag, Jelse Sjlaoe atua
Srpy 9 Sepde 5 CNYY) oyl njabn
T L8 g sleas, Lo (+/-AY)

5 bl 28 slapatle (o (gl s @

3,555k

(C31) LS, Sbsyl aslig ) aw Juls asls oyl
b ollae .ol oo (C33) Ol maw 5 (C32) olol
2 o8 bl dele w4 (s aneS Sl



e $3B Dyl (A (oS 55 05509 3 eolisiwl b gula CudS o i o pdy 50 GUlS Jolge guivad;y g (oLl Yoy

Lo« oS 2 LR 1,55 | Los 6‘ ) MT 3 ‘ WGlobal(Cll) = Wlocal(Cll) X WDimensian(Cll)
e ) L e e ” e = 0.470 x 0.410 = 0.1928
Jelse plos ales (g 5 gl Oligl (sloe (3]

Lol oy &SNY Jgam o ullS

@0kl Pl lagatli ) (o (gl s (658 Llgw Jolod s A Jguer
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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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