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Abstract

Purpose: The purpose of this study is to develop a model for identifying and prioritizing optimal quality

management strategies in small and medium-sized enterprises operating in Iran's ceramic and tile industry, with

a focus on enhancing competitive advantage in export markets.

Methodology: This research employs an integrated multi-phase fuzzy approach. First, 29 quality management

strategies were extracted from the literature and screened using the Fuzzy Delphi Method. Next, evaluation
criteria were weighted using the Fuzzy SWARA (FSWARA) method. Finally, the selected strategies were
prioritized using the Fuzzy COPRAS (FCOPRAS) method.

Findings: The results indicated that the key criteria for quality management include continuous process

improvement, responsiveness to customer needs, and process innovation. In addition, strategies grounded in

internal organizational factors, such as leadership styles, teamwork, and process orientation, proved more

effective than those grounded in external factors, such as supplier management.

Originality/Value: By integrating three fuzzy decision-making methods under uncertainty, this study offers a

comprehensive and precise model for identifying and ranking quality management strategies. Its emphasis on SMEs

in the Iranian ceramic and tile industry, along with its methodological integration, distinguishes it from previous

studies.

Keywords: Quality management practice, Tile and ceramic industry, Fuzzy Delphi method, Fuzzy SWARA, Fuzzy
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Table 3- Demographic characteristics of experts.
Sldas S

b8 EMass

o) el S
S8
JLa0 5l e ase (e alils
JLa Y- b
JLYa LYY
JLo YO 5l ey
Ol aadlad oo Ll

9P

g~ PP P 00 ON O DN

o

laazsl, - ¥

SB s aslitis s 55 5 Ll kS S ke SISl Y4 jmws 55 Slaasbipbly 5 Wallie (5 5515,8 5 (Il (Sla s s 5l o3l |
o<l 6}BJUJ&§§SwulﬁQl§r5QUéG&;JJ¢éLi)>Q\mL@Lﬁabéﬁdbf A3 S Jlu )l Ciie oy Ve L;L.gjo,\i:fmlé.ﬁ
kS Sy ke it JISal) YA KAl YV 3 iy 5 035 dloms ¥ dgidom U il ol e (530 b DLl p30 018 03 .23 S
el (6l e Sa)Saly g8 (bl cpl i Ln sl Sy Iy oY Sblael (6506 (s sy 4 edd el (6 SULE 5
S0 5 3l 5 LA QUSHIS Gls Jals s dnes s c(52n 35505 ¢y gme Sy 5 (65 o s < ameaCny ) (6 iy shame
Lsls el p‘\J S W6 Kol s 5 SIS e 2 St S Sy e gl S5l

1638 A1 by Slosle -F Jgu
Table 4- Fuzzy Delphi method calculations.
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Table 4- Continued.
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Table 5- Evaluation criteria for quality management solutions.
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Table 6- Calculation of the final weights of the criteria for evaluating quality management solutions.

b 03 Wj Ql Kj Si e
0.470 0.600 0.485 0.310 1.000 1.000 1.000 1.000 1.000 1.000  0.000 0.000 0.000 C4
0.273 0.465 0.251 0.124 0.755 0.517 0.400 2500 1.933 1.290  1.500 0.933 0.290 C1
0.145 0.279 0.126 0.050 0.464 0.259 0.160 2,500 2.000 1.670  1.500 1.000 0.670 C3
0.088 0.199 0.066 0.020 0.332 0.136 0.064 2,500 1.900 1.400  1.500 0.900 0.400 C6
0.048 0.119 0.033 0.008 0.199 0.068 0.026 2,500 2.000 1.670  1.500 1.000 0.670 C2
0.033 0.092 0.019 0.003 0.154 0.039 0.010 2500 1.733 1.290  1.500 0.733 0.290 Cc8
0.022 0.066 0.010 0.001 0.110 0.020 0.004 2500 1.950 1.400  1.500 0.950 0.400 C5
0.015 0.047 0.005 0.001 0.079 0.011 0.002 2500 1.850 1.400  1.500 0.850 0.400 C9
0.010 0.034 0.003 0.000 0.056 0.006 0.001 2,500 1.950 1.400 1.500 0.950 0.400 C10
0.006 0.020 0.001 0.000 0.034 0.003 0.000 2,500 2.000 1.670  1.500 1.000 0.670 Cc7
0.003 0.012 0.001 0.000 0.020 0.001 0.000 2,500 2.000 1.670  1.500 1.000 0.670 C11
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Figure 1- Weight of evaluation indicators.
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Table 7- Average values of the fuzzy individual evaluation matrix.

sbse C1 c2 .. C10 Ci1
Al 200 2.64 3.45 091 127 127 . 1.82 245 327 445 527 5091
A2 218 2.64 3.36 273 336 336 . 6.18 7.18 7.45 509 6.00 6.27
A3 055 0.82 173 118 173 173 136 200 291 3.09 382 473

Al9

A20

A21 136 191 282 173 255 255 155 218 3.09 3.09 391 464
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Table 8- Calculation of the values of Sj,Qj,Nj.

oS g ke S0, Sj Q; Q N;
Al 0.019 0.030 0.056 0.019 0.030 0.056 0.034 45.239
A2 0.027 0.043 0.071 0.027 0.043 0.071 0.046 61.219
A3 0.012 0.022 0.046 0.012 0.022 0.046 0.025 33.850
A4 0.037 0.055 0.087 0.037 0.055 0.087 0.059 78.325
A5 0.020 0.036 0.063 0.020 0.036 0.063 0.039 51.476
A6 0.038 0.056 0.085 0.038 0.056 0.085 0.059 78.231
AT 0.030 0.049 0.78 0.030 0.049 0.78 0.051 68.580
A8 0.028 0.048 0.076 0.028 0.048 0.076 0.050 66.632
A9 0.039 0.063 0.096 0.039 0.063 0.096 0.066 87.519

Al0 0.043 0.068 0.102 0.043 0.068 0.102 0.070 93.352
All 0.048 0.072 0.107 0.048 0.072 0.107 0.075 100.000
Al2 0.036 0.055 0.088 0.036 0.055 0.088 0.059 78.145
Al13 0.038 0.059 0.093 0.038 0.059 0.093 0.062 83.275
Al4 0.044 0.068 0.102 0.044 0.068 0.102 0.071 94.260
Al5 0.033 0.053 0.084 0.033 0.053 0.084 0.056 74.418
Al6 0.037 0.057 0.088 0.037 0.057 0.088 0.060 80.050
Al7 0.030 0.050 0.081 0.030 0.050 0.081 0.053 70.641
Al8 0.044 0.066 0.100 0.044 0.066 0.100 0.069 92.056
Al19 0.030 0.048 0.078 0.030 0.048 0.078 0.051 68.164
A20 0.045 0.064 0.102 0.045 0.064 0.102 0.070 94.075
A21 0.030 0.046  0.076 0.030 0.046 0.076 0.050 66.161
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Table 9- Ranking of quality management solutions in the ceramic industry.
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