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Abstract

Purpose: In today's wotld, due to the increasing progress of the world in vatious fields, the needs and wants of customers in
improving the quality of services and consumer goods have increased. These needs, which occur implicitly and explicitly, have
grown significantly in all areas of industrial units. On the other hand, organizations that seek to meet customer expectations
and needs are forced to use the tools and systems that they have. Quality performance enhancement is one of the most essen-
tial tools to help achieve this goal.

Methodology: This study intends to evaluate the needs of companies using a questionnaire and a combination of quality per-
formance and fuzzy DEMATEL. The statistical population of this research includes service companies in Razi industrial
town. Using Cochran's formula, 120 companies were selected as a sample, and a needs prioritization questionnaire was sent to
them.

Findings: Based on the research results, the company identified 64 needs, and drinking water was the company's priority.
Then, this company identified 8 services or technical requirements, and the Quality House determined the relations between
the needs of Razi Industrial City Service Company customers. Service priority was set.

Originality /Value: The quality performance enhancement technique is an essential tool for translating the customet's voice,
considering their wants and needs, and prioritizing the technical requirements of production, which was used for the first
time in this study.
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Figure 1- Kano model to measure customer satisfaction (Kano, 1984).
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Figure 2- Research structure.
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Table 1- Paired comparison matrix assessing the needs of each other based on the opinion of one of the experts.
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Table 3- Interaction matrix (R, D, D + R, D-R and normalized weight.
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Figure 3- Ranking needs in order of importance based on D+R value.
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Table 4- Customer needs C;s and their weightW¢;s.
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Table 5- Services or engineering characteristics of industrial towns service company.
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Table 6- Verbal variables and fuzzy numbers to determine the relationship between C;s and EC;s.
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Table 7- The relationship matrix between C;s and EC;s is based on the opinion of one of the experts.
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Table 2- Complete connection matrix (in fuzzy DATMEL technique).

E14 E13 E12 E11 E10 E9 E8 E7 E6 E5 E4 E3 E2 E1
(0.0007,000 (0.0004,0.00 (0.00050.00 (0.00050.00 (0.0007,000 (0.0003,0.00 (0.0009,0.00 (0.0002,0.00 (0.0007,0.00 (0.0010,0.00 (0.0009,0.00 (0.0007,0.00 (0.0002,0.00 (0.000,0.000
11,00014)  10,00013)  11,00014)  12,00021)  1000014)  1000016)  130.0020)  1000017)  11,00033)  1400018)  1200017)  11,00019)  1000016)  2,0.0006)
(0.0002,0.00 (0.0001,000 (0.0006,0.00 (0.0005,0.00 (0.0004,0.00 (0)'230056%2(1’ (0.0005,0.00 (0'1%0820'8'1%()’ (0.00050.00 (0.0008,0.00 (0.00040.00 (0.0000,0.00 (0.0000,0.00 (0.0019,0.00
1000014)  080.0012)  1000014)  11,00021)  10,0.0014) 0. 12,0.0021) 0. 11,00035)  12,00018)  10,00016)  07,00017)  02,0.0008)  250.0159)
(0.0000,0.00 (0.0000,0.00 (0.0008,0.00 (0.0004,0.00 (0.0002,0.00 (0.0005,0.00 (0.0004,0.00 (0.0005,0.00 (0.0003,0.00 (0'1%08%8'1%()’ (0.0001,0.00 (06208%8'1(;()) (0.0021,0.00  (0.0018,0.00
07,00012) 0600011  12,00018) 1100022  10,0.0016)  1300022)  1000021)  12,0.0023)  11,0.0037) 0. 09,0.0017) 0. 3401008)  22,0.0049)
(0.0001,000 (0.0001,000 (0.00050.00 (0.0006,0.00 (0.0002,0.00 (0.0002,0.00 (0.0008,0.00 (0.00050.00 (0.0003,0.00 (0.0001,0.00 (0.0000,000 (0.0018,0.00 (0.0017,0.00 (0.0016,0.00
0800013)  09,00013)  11,00016)  1000021)  10,0.0015)  09,00016)  12,00020)  12,00022) 1200035  09,00016)  0200007) 2700305  24,00094)  200.0030)
(0.0001,0.00 (0.0001,000 (0.0002,0.00 (0.0004,0.00 (0.0004,0.00 (0.00050.00 (0.0003,0.00 (0.0002,000 (0.0002,0.00 (0.0000,0.00 (0.0018,0.00 (0.0016,0.00 (0.0015,0.00 (0.0014,0.00
0800012)  09,00013)  1000014)  1100020)  09,0.0014)  1200019)  11,00019)  11,00020)  1000033)  02,00007)  27,00303)  2400017)  21,00045)  180.0026)
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Table 2- Continued.

E14 E13 E12 E11 E10 E9 E8 E7 E6 E5 E4 E3 E2 E1
(0.0000,0.00 (0.0001,000 (0.0000,0.00  (0.0000,0.00 (0.00040.00 (0.0002,0.00 (0.0002,0.00 (0.0003,000 (0.0000,0.00 (0.0017,0.00 (0.00150.00 (0.0015,0.00 (0.00150.00 (0.0018,000 C
0800013)  1000015) 0800015 0500015  1000014)  10,00017)  1000018)  12,00021)  02,0.0020)  2300142)  2100085)  22,00091)  2200064)  22,00036) &
(0.0001,0.00 (0.0003,000 (0.0001,0.00  (0.0006,0.00 (0.0001,0.00 (0.0000,0.00 (0.0002,0.00 (0.0000,000 (0.0014,0.00 (0.00150.00 (0.0014,000 (0.0014,0.00 (0.0016,0.00 (0.0018,000 C
09,00013)  12,00018) 1000015  1300024)  1000016)  07,00016)  10,00019)  0200009)  21,00106)  2200134)  2000057)  21,0.0060)  24,00108)  2400152) -
(0.0001,0.00 (0.0000,0.00 (0.0000,0.00  (0.0001,0.00 (0.0002,0.00 (0.0000,0.00 (0.0000,0.00 (0.0018,000 (0.0017,0.00 (0.0017,0.00 (0.0016,0.00 (0.0017,0.00 (0.00150.00 (0.00.150.0 C
1000016)  0800014)  080.0014)  09,00021)  11,00017)  09,00017)  0200010)  2500105)  2500116)  2300090)  2100036)  2400070)  20,0.0089) 019,00029) &
(0.0001,000 (0.0001,000 (0.0003,000  (0.0003,000 (0.0000,0.00 (0.0000,0.00 (0.0018,0.00 (0.0019,0.00 (oé%o(%,gb%c)) (0.0015,000 (0.0018,0.00 (0.0013,000 (0.0013,0.00 (0.0017,000 C
1000018)  09,00018)  11,00020)  11,00027)  07,00016)  02,0.0011)  280.0759)  3301625) 0. 21,00082)  27,00134)  1900071)  190.0074)  2400120)
(0.0001,000 (0.0002,0.00 (0.00050.00 (0.00050.00 (0.0000,0.00 (0.0023,000 (0.00150.00 (0.0017,0.00 (0.0018,0.00 (0'2%03%8;;()’ (0.0017,000 (0.0017,000 (0.0018,0.00 (0.0018,000 C
09,00016)  10,00017)  12,00020)  1200027)  02,00008)  36,0.1133)  2200232)  2500351)  250.0113) 0. 2500120)  2500121)  2500084)  2300054) 10
(0.0000,0.00 (0.0002,0.00 (0.0001,0.00  (0.0000,0.00 (0.0014,0.00 (0'2%03%?'1%()’ (Oégoé%gé%()) (0.0014,0.00 (0.0028,0.00 (0.0017,000 (0.0017,0.00 (0.0016,0.00 (0.0016,0.00 (0.0016,0.00 C
06,00021)  10,0.0027)  09,00026)  02,00022)  20,0.0062) 0. 0. 19,00081)  500.7475)  2300167)  2300107)  2300135)  2200111)  2100077) u
(0.0002,0.00 (0'10108?88'2%()’ (0.0000,0.00  (0.0017,000 (0.0014,000 (0.0016,0.00 (0.0018,0.00 (0.0018,0.00 (0.0017,000 (0.0019,000 (0.0015,0.00 (0.0015,0.00 (0.0017,0.00 (0.0017,000 C
09,0.0017) 0. 02,00009)  2600301)  200.0056)  2300101)  3000603)  260.0191)  29,01081)  2500182)  220.0072)  20,00057)  2400060)  230.0064) 1
(0.0002,000 (0.0000,000 (0.0015,0.00  (0.0017,0.00 (0.0017,000 (0.0019,0.00 (0.0018,0.00 (0.0016,000 (0.0016,0.00 (0.0019,0.00 (0.0019,000 (0.0025,0.00 (0.0021,0.00 (0.0018,000 C
11,00022)  0200011)  2200094)  2500174)  2500109)  29,00224)  2000539)  2000130)  2500421)  27.00189)  2800199)  42,02248)  31,00573)  240.0081) 1
(0.0000,0.00 (0.00150.00 (0.0017,000  (0.0024,0.00 (0.0019,000 (0.0017,000 (0.0016,0.00 (0.0019,000 (0.0020,0.00 (0.0021,0.00 (0.0020,000 (0.0023,0.00 (0.0018,0.00 (0.0018,000 C
02,00018)  2200160)  2600131) 43003938)  2000236)  2500252)  2400500)  2800261)  32,03932)  3000307)  31,00299)  37.0.1251)  2500285)  2300085) 1
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Table 8- An integrated matrix of relationships between C;s and EC;s.

EC1 EC2 EC3 EC4 EC5 EC6 EC7 EC8
C1 0.6 0.875 0.925 0.3 05 07 015 025 0.5 0.6 0875 0.925 0.7 1 1 0 0 03 035 05 0.65 0.3 0.5 0.7
C2 | 0.075 0.125 04 0075 0125 04 0.075 0.125 04 025 0375 0.575 05 07 08 0075 0125 04 015 025 0.5 0.6 0.875 0.925
C3 | 0.075 0.125 04 0075 0125 04 0 0 03 0175 025 0.475 05 07 08 015 025 05 025 0375 0.575 0.6 0.875 0.925
C4| 015 0.25 0.5 0 0 03 015 025 05 035 05 0.65 0 0 03 0225 0375 06 015 0.25 0.5 0 0 0.3
C5 0 0 03 015 025 05 0 0 0.3 0.075 0.125 0.4 0.3 0.5 0.7 0 0 03 0 0 03 0425 0625 0.75

C6 0.3 0.5 07 0225 0375 06 015 025 0.5 05 075 085 0225 0.375 0.6 0.3 05 0.7 0.3 0.5 07 015 025 0.5
C7| 015 0.25 05 015 025 05 06 0875 0925 015 0.25 0.5 06 0875 0925 015 025 05 015 0.25 05 0225 0.375 0.6
C8 | 015 0.25 05 0075 0125 04 0175 025 0475 0.225 0.375 06 025 0375 0575 015 025 05 015 025 05 015 0.25 0.5

C9 0 0 0.3 0 0 03 0 0 0.3 0 0 0.3 0.3 0.5 0.7 0 0 03 015 025 05 015 025 0.5
Ci10 | 015 025 0.5 0 0 03 015 025 0.5 0 0 0.3 0.3 0.5 0.7 0 0 03 015 025 05 015 025 0.5
Ci1| 015 025 05 015 025 05 015 025 0.5 0.3 0.5 0.7 0.3 0.5 0.7 0.3 05 07 0.3 0.5 07 015 025 0.5
C12 0 0 03 015 025 05 015 025 0.5 0.3 0.5 0.7 05 075 085 0.3 05 0.7 0.3 0.5 0.7 05 075 085
C13 0 0 0.3 0 0 03 0 0 0.3 0 0 0.3 0.3 0.5 07 015 025 05 0 0 0.3 0.3 0.5 0.7

C14 | 0.225 0.375 06 0225 0375 0.6 0225 0.375 0.6 0.225 0.375 0.3 0.3 0.5 0.7 0225 0375 06 03 0.5 0.7 0.3 0.5 0.7
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Table 9- Integrated correlation matrix between EC;s.

EC2 EC3 EC4 EC5 EC6 EC7 EC8
EC1 | 05 075 085 0.075 035 055 03 05 07 07 1 1 0.3 0.5 0.7 0.3 0.5 0.7 0.3 0.5 0.7
EC2 0.4 0625 0.775 015 04 06 05 075 085 015 04 0.6 0225 045 065 04 0.625 0.775
EC3 0.3 05 07 05 075 085 015 04 0.6 0 0.3 0.5 0.075 035 055
EC4 0.7 1 1 0.2 0.433 0.633 04 0625 0.775 0.4 0.625 0.775
EC5 0.4 0.625 0.775 05 075 085 03 0.5 0.7
EC6 0.3 0.7 0.7 015 04 0.6
EC7 0.3 0.3 0.7

Table 10- Verbal variables and fuzzy numbers to determine the correlation between EC;s.
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Figure 4- Correlation matrix between EC;s based on the opinion of one of the experts.
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m(RI;)=0.875%0.1625+0.125*0. 1384+...4+0.375*0.0251=0.27.
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eSS Sk w5 (65 (63 ol e ol s 5 aloms e S S5 b Slods ol3 (510 RIT 5 RT Jldis 305 (poos &
.:J;UA

o) ol nJ)}T(LAECj) ‘_;w.\..g.a Lsu;ﬁj Li Oleds Ls‘j" RIj*jR]j )‘JEA A JJJ? B

(B EC)) (cwiigeo sl 559 b Slous RI; g R jladio -1 ) Sy
Table 11- Value RI; and RI; engineering services (ECJs).
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Figure 5- Quality house structure.
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