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Abstract

Purpose: In today's wotld, due to the increasing progress of the world in various 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 in 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. To help achieve this, quality performance enhancement is
one of the most important tools.

Methodology: This study intends to evaluate the needs of companies using a questionnaire and a combination of quality
petformance and fuzzy dimmeter. 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 priotitization questionnaire was sent to them.

Findings: Based on the results of the research, 64 needs were identified by the company that the need for drinking water was
the first priority. Then, 8 services or technical requirements were identified by this company and the relations between the
needs of the customers of Razi Industrial City Service Company wete determined by the Quality House. Setrvice ptiotity was
set.

Originality /Value: Quality performance enhancement technique is an important tool for translating the customer's voice and
considering their wants and needs, as well as prioritizing the technical requirements of production, which was used for the first
time in this study.
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Corresponding Author: smrdavoodi@ut.ac.ir d. 1 10.22105/IMOS.2021.290167.1114
Licensee. Innovation Managemrnt & Operational Strategeis. This article is an open access article distributed under
the terms and conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0).


mailto:dastam66@gmail.com
https://orcid.org/0000-0003-2347-7154

Sl 51 a1y 9559190 o o

V40-YN0 (VFr+) Y o laih Y 0,99

Innovation Management &
Operational Strategies

www.journal-imos.ir

S S5 5l Simiuo GBS 38 psmnn (GOCS il
Sl (20 Sy Sloas CS b1 69590 (owyy) (S 318 Jiosd g St 0o
(el

T 035 ] il Sz Y (6391 Loy oo
U‘)"‘ ‘L)LQLQQ LGAM.\.)I QI)T Oli.a-u.l‘\) Lu.\)J\.\A 05;\
‘O‘)ﬁ‘ gotéuw «@)Lw‘ .)U oKisls €8)905429 R céJL.a (g osjiv
oS>

- “

392 3 Ol e Slaainl i 5 il S Lo & clises glaaie ) )3 Olgar 05 58l5) S phy 4 a5 b o0l Glis 5o 1
23 e pled )3 S o Sa (a5 2w Dgeon S LSl LSl L LI S ae YK 5 Dleds oiS
S S 5 ShUanl b 03550 5 sdesys oS Slaplesl (Ss b 3l .l ail g B Al o anio slads
A 3 S kS 5 Sas 728 oS S (53h ol ol plosl 53 1 LT 48 it ol 5 il (655154 5l 2 5S1 iy oo

.A;MLQ)‘J'.}‘ O.l‘

aalitin gy ol L1 (3 inine Sy gmio Lot 1) 0l 2t (sla3ls B ol O 2 i3 o) 1503 ol o)
Sped 5 Sleds S8 Jals Sty nl bl el S L5 636 Jrews 5 CokS 3 Shas 35S gy oS5 S5
JUol LT (gl ils (o il stalatinn 5 S5l 305 Glpreay S8 Y G1LSSS Upe b 5 eslinad b .ol (53 nio

..L:.>J§

2 Cnto 5 GealBT T 5L a5 0l plelid Sl 53 s nio (SLES S (o 5l 5L TE Shagsy sl bl slaasdly
olsl 5 Sl (6185 0550 51 5121 asli il (A) esle sose Db glaay 5 JaS W S s Gt Gl Lo s Slads

A s Sleds Co gl sl Blsea sao o gh sl

6\.&}@}&@\)};’:}5.5&}6};&L;IM«Q;Q.@?WL;)\}Q‘Q?A?S:JSL«;JJ;f&?&S:J«Loa:‘gﬁlui«}j/uul
23,8 5 eslinal 350 SE9% cal 53 5b pteds 8l 45 395000 slede 4 a5 3 S Gy il mimean 5 Lag
S Bl 5l (650 s «eiS 3 Shas (5208 (ol e b)) tlaelglS

doddo - )

s sl ) slasBl s 55 Sleds slagleile i 5 Slapleslo 4 jamte b apl Culioy o 5 0 e il 4 a5
RHPLHPON ?J@AQJML;LAQZJJJ oy 35,55 e 483 A & S 39,8l (S35 53 Slods wily) s 5 5 Ol dﬂi)).)‘d.:.m«ﬁ oo S
CodS bl 5 ol e Olsg g ol plulis e B oS 36 Gl Sleds slagle sl das il Laglo sl Ll o 55 slals (_gjfz.«l{:

d}i...«.s o.,\.l.w.‘:.).': *
smrdavoodi @ut.ac.ir

10.22105/IM0OS.2021.290167.1114 4


mailto:dastam66@gmail.com

S S5 s 5 5580685 DUl 3551 5 505, sl |y Jolge o sl 5 0L 2he (SdreCulioy S5 Julss (lods
B T e B A g P ¥ O I - TR T LY szfujﬂﬁqﬁe-du)l.(obql.@)_sﬁ\jgbJd)'bjg Sleds e

(YO den b ) dil ) Jeol B 53 Sl Cwods &)1 Ly Jgmames b b Slodle a 55 Seslu

153 A G sl 35 5 el e Sl s O

S s (63 Shas (b ) Cwdt by Qe oS s 0

S kS 3 S s S5 Ll T(QFD) S 3 Sl 28 S5 B ) 03,8 03,511 g LIS i Ul
W55 b sshrea plosle JS @ o JEsl 5 (52t Gl 4 a5 Ghgs cpl bl 5 Conl CodS dige o 55 Sl s )
5 St S5 3l a3l sl e 4 (T 0¥+ T 5 5508 ol 0l e Sl et ot | s
Sl s g 53 4 SUI 5 s S s 5 500 D] al s Lol (5 2 55 it )5 oo kS
s ) b agrlge 5l 45 o) (558015 oS 5 Shos 58 ST L5 0351 2 (55 DB 5 (6 me L3l B g ool 13
JeoSS 5 L il e 55 0l 2l Gldeo 5 4S Sladiul i 05503 Blod ol 5l eslinad Lol ainds 5 ol sdiop s
Gl 5 sl 53,5 Blowd 5 (6 2 (Glbo aa 5 g e 1) S 3 Shas 28 ST LBl o Sk b Jguaes
23 B sbaaaiiie Guuy sl b oS Sl 0T L & rassy cnl 35000 Sled 4 5 (8 Sl gy sl mmean 5 Lag)
Cd 0 e ooy 2SI 4 (FDEMATEL) (636 frass 5 SUSS 0nl Go b 3l el (inie Spgds lods 5,5 53 s s
i S5 5 Sk 4 bgy o enlis (55 (Srelulio; 5 (5 Rl 4 bogy i pelin w4 s ol > Ll fne 3L

ol odloails y any ol 53 eddplsl Lg% Gilse (eizeen 5 QFD S by e e (oiS

293 6 o =T

1535 o 0k ot 43 (6 1t 035 o 25 53 4280853 35 o oy g ) sl T L S oy ST st 5l ol e (g e
r 5ot s S30s el i L a5l Lol SAS e (ol 3 1 ES L8 Sleds b (s 5 dls (glaes ol b aS Sl S (6 20s &S
Ll e Syt 5 laplesle 45 ol (S (5200 o o 53 ol 0 Btil) 0T (610 kom0 5 S U333 50
J 3 (558 a8 L pdy Lol LSS (Y)Y Fobllan 5 5Lsd) B0K 30 5 by » w8 e Gl oS ola 55
olodal s Jbb gLk K& 4 Jmdte lSLaLes Sl 51 0l e @Bls)s el Lagl (sl 2o 5 53 (S04 4 o oS
ol Sl e s ) 68 ol L (6 e 3500 48 g (50 G Lol el S50 ST 5 6l 5o e L5 (6 20
Sl aslsl (gl ol Cle plgea b 2ie (Y1 8 SL5 5 Shamme) Sl ol 50 ES L 0 CulBy 5305 Ol e Jils 13
Wl ol Gl el (6 TS 5 g sl Sl ¢ 5 QBT Culio; o 5 s 1355 ool el 31 O3l 2y
ples 31 L5l oo Dl @ (subiadlyl (SLaalls b 0 sriee Laple sl (ol dalyss 3 gy Sl (g it 5oy Ol oo @
Ol e Solioy o 3 6l8 o g 5 sl dled A6 0L e 0ile sy 5 23IagSs o)) (51 oS Ainl e 355 QLSS
Ghaze Sl Lol 53 (5 s ediles) 45 ol b el 513 3 abbialon) Sl i 4 o Snaly 5 0l e Sl 5 ils Ci-is
Lsole sl 53 el 15 om0l e Saaial g 4 g5 0 S (ool L O 51 513 L 0 e (il o8 ol plagla sl

c.L&b ‘\L}\.)JSJQ:? L;‘JG) LSL”)-> QY}«”M &)}Tf} OL.)'J:\.LA )l:.a‘uv};b.bl}bé&ﬂ‘f‘ )\ oslai! ‘J‘J’L‘J ‘J)..:lf @G))bb )\

' Fegh-hi Farahmand

" Quality Function Deployment
" Kalantar et al.

* Ziviar et al.

° Mohammadi and Zhiani
*Juran

V41

JrRv /6“3""3 s39ls

<o

VA0-YV0 taseio NF 0 0 QL"MU Y a)w Al 0)9> L‘-éL_Jw& 6‘.&.),,&‘)}6)}‘3}



\R\%

L

LSS o)

JAJEL.\..A

L,JM‘SL&«S

5 o)

S

B

5 Shas

Sl OS5 16380 iy ) (651 Jress

s

S

(Oleaa! 550 smine

Sl 3 gt b aiin SO i 1l 50 5 ol iite G (6 280 Colioy (Y 418 ChlKen 5 S pdiadils) Canl (55 00
CSa &G il 3 e oS (Glam 1 1y (g nbe (sielolin, (Y + 0 1) T IS Jlegylsieas .ol sdbashl ol (gl ilises iyl
Sl S5 AS o oler] (62 45 Sl Al (628 Colin) 50 olysm aliis 4 . Lls_go (LS oo 035l 1y (6 ,nbe yUa]
(bl g Can s b geames olre 5 a8l o 534S Sl - 55l s ool 5l DlUasi b golas (sl b Jguaes
S 5 o3liial by Jgmames oy 5 b O pae ) (6 s o ol (Al (6 200 Syl R0 (ko 125 50 205 (5 e LS 5 S
5 A e e 0180 L1y 355 St Sy 25 il el 3 (633 Colioy a8 Skt (Y N4 TLal) S e Solis, Sl
Jie (6 28 (Sdeuliny St sladits 31 (S (Y V8 ollSen 5 (5 a0) il oo 2alS ik 0l 2t olm 4y 38 ey
245 s Sy 3 55 e Sl 5308 5 Sl ol dny 33 5l SV prames (AS Soguas Jis ol S SIS
sk foals Sholed V JSKS Slsge3 55 SIS Jae (Y )8 Elllan 5 Bslo) iles KK |y 15,108 o 31 calises 3,1 5l Culioy 695

.g’;—nﬂ‘

OVAAF (g315) (6 i Culioy oo Cuge 9" Joo - ) S5
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 2- Complete connection matrix (in fuzzy DATMEL technique).
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(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 CC;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 CC;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 CC;s.
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Figure 4- Correlation matrix between CCggbased 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.

A(U) YL o~
u(RI;)=0.925%0.1625+0.4%0.1384+...+0.6*%0.0251=0.504.
RI)=RI,+ Z T, %RI,
k

(1) (s J>

I(RI; )=0.174+(0.133%0.5+...+0.332*0.3)=0.8024.
(M) lews o>

m(RI; )=0.207+(0.221%0.75+...+0.51%0.5)=1.818.
:(U) YL o

u(RI; )=0.504+(0.477%0.85+...+0.682*0.7)=3.492.
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Table 11- Value RI; and RI; engineering services (ECJs).
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