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Abstract Research equipment is a core element of science and technology infrastructure, and it is vital
to provide and improve innovative actors' access to it for superior innovation performance. Therefore,
examining the satisfaction pattern of research equipment users and drawing implications for service
improvement is important. This study analyzed the user satisfaction patterns of the shared research
equipment service provided by K Institute, which supports small and medium-sized enterprises in
production technology. The detailed quality attributes of the shared research equipment service were
derived based on the SERVQUAL (Service Quality), and a survey was conducted. This research analyzed
the satisfaction patterns using the Kano model and the Potential Customer Satisfaction Improvement
Index (PCSD). Kano model analysis showed that out of 17 quality attributes, two were classified as
One-Dimensional Quality (0), while the remainder appeared as Attractive Quality (A). Furthermore,
according to the PCSI survey, all O attributes ranked high. When viewed based on the five major
classifications, assurance, responsiveness, reliability, and empathy ranked high, while tangibles were
identified as the lowest-ranking pattern. Based on these results, practical and academic implications were

provided. Nevertheless, further research focusing on industry- or sector-specific differences is needed.

Keywords : Kano, PCSI, Research Equipment, SERVQUAL, Timko

*Corresponding Author : Ilyong Ji(KOREATECH)

email: iyji@koreatech.ac.kr

Received February 26, 2024 Revised April 17, 2024
Accepted May 3, 2024 Published May 31, 2024

22



7he 2dZ o]43t A3 3528 AHlA wE A"

B4 Pl Hob KATA AT AHGAE FHOR

1. M2

re

AUl BeHA 3 PEo] WA AoRA,
QTAEo] AR B kel Het ot Ay
el gel gk sk Tieto] ohyeH1l, 18l
el Tt A7 ohel, 19§ 714
AN 598 842 HFHL ek FAAA
Ml 2 ) B HEE A 2 G 75

g T

A

¥ i or

= Isp7|& SHE-TZ(infrastructure)= 7]&5 41
Sk F83F AilolH, AqgH|= olE F4st
oket 94 F SR QlAE 2]
S1219] of2] Uk 28 fEuEolAE 5717}
ATFHIE 719 T A A 328D &
U=F o RN, 7|&FAY 7|Hto] H= Her|& of
Bpzo] kS o 4= JEE AL A FUTH I
olA+= 20009t E ALHH] FE5LE ALt 15E
7] Al&FeR3ianl3,4], 20139%E= ZEUS(Zone for
Equipment Utilization Service)2tal dh= A7-dH]
SE5LE 2 AH|IA7E AfEE] 29 FoltH3l
ojgA FEHIL d LFHo] L A=} AulATE &
HHog 2557 flafiAe A+ ARBAEE g4
FANY HET Q] Ego] HAEL AHH07
FhAEofof jiet webA ARY FF71Ee] AlFsh=
AGH] F5EE AH| o] g AR BIRE A
sto] A @ AH|A JfAo] WS Bart qirh
U9 A3 B AFES AdH] 3L Al
T3 A=) AZSE 2000 i HE AlRote] w2
$= oMYA, HES] Sk itk o] 7ked teE

i)

O mo k1ot > & rlo ne

ARz A A7H 5 2w Ao o AL
2, F=2 A9 SEARl AR 9 55 Tl

B8 Zgolch. A7 A8A WA ol 8 oJmut
BEES BT o} Fo AAES EESHE ATE

T =
A% AP, |5 7126 53] 2010 o]F AFEL
AR AR A1) 8 4EEE gaske 397t

g
g
o

7140leha 3L, o] Hof

BAE0] s WES A

23

FoIAL A7 FELE Aulse] FA 948 B2
£ 2450 oo AEAES) HSES 24
42 AoME 7he(Kano) BET TR
HAZPCS)E T8 o] WHESS F Zuld
L Al Bolo] gol AgHE olxek el 3
Holup FFAU|2 BAE AEEE F97 gonz
5, Q74 FERE Aulae] T HHe RS
ol f-851 B8 4 U2 Zolth

2. O|2X HiZ

2.1 HAEHIo E0Y

A7 dA shedd FYE 2l fJA go
U, A7 o= dutdo g AT = A &
ol AH&E= £33 (physical)olAY 3 (tangible)
o] pito 2 A19] 7145 9Jn|gHH6-8]. FHAE M=
ZHATNE A - Aule] g Soll Bet EEAF,[9)]
oA Ao tigt Holg Wi g, ool 95t
W 19T Y o]do] 5 ulgo] A, 19 o4
Wes Ad H3|E S5 gt 439 vaHH
AP o] AFAIA - Aot B Aol A A
& AFAA(acilities) ZRE FESEL Y=, ATAI
g B9 AL S5S AYs] Hal wE
Rl AT FZEOEA shte] At A4 H|o]
9] AFAHE A AolAY, ATAHE

= GAE QJuigiti9]. AFo|AE o]
A AFAE - FulEtar RET
T-9] B4 o4l Kol gujghg Y
gy D= A YEl= A7t wot A
Agol7] &2 it

o}o

At
i o

%

pUCI|
2

o (o Lo orfo

e o
e 1o
>
e
o

E:‘EIOiEmloji_‘amZ:

o
o
o
o

g 94
AZAFOAE 1960-709T LH
s} Hofo] 9 AT, 1980Wt] 2R7kA] 9] F 8=
A9 =8 5008, 19919714 e; Eof =d =4
PA 59 389 2 ool Ao & AHA
S-S HoFl QItH10-12] (cited in [13]). L
(1= & =719 Fa7|ete] AAEL 24l d4E 5
Y5 FEL LR 7eHo R 5% Ao o
TAES] HAol &S MAs & Jith
IR Al HE =7 259 B8} o] of
ofyct. FAIAA|(Systems of Innovation)
AHIE 7199 71 N 412 9]

L 1 3R
r_ur'RFIFrlrm1
iﬂ_“
Y e

pay
=
rlo

&
HHelA

rr



fill‘

Atel7| &8sl A 253 A53, 2024

A= Fa3%t 848 2o} F4A A= Freemand] =7}
& AA| A (National Systems of Innovation) 7igof Al
5 HEE A0E, NEL 7S IS5t /gt
iA717] fI5te] 71E Y T P ARAES
FPots 33 E TR 24 k9] YEQI S

oHtH14](cited in [15]). 71&N= 7199 Alolzke

A 71999] HEA] R A7 ololdicky B
otek. wre AR B Bae V10 S

A MEQAC e Tty e, Ao
FA, gale 13 JAEE, A=
9 g, a8 AlEA 84
840 sfgRict. o] 7hgH| whA|e Al
L A 7eRE, AelE

grEsol dF= A |
Tt OECD[2)= Hi= o] #sple sH727F g4l A
A8k 7P 8% =7H Apitolal R|Fstal 9lo
H, 97lo= AFEEA A7, degE E8, °]=9]
HRsta Qe A4, A2 7IE, AE - A
(instrumentation), %#(skill) 5-°] X3t 2|25t
ot & FAAA AN ATFEE 7199 F4lof
FE A $ = TR 84 F shvEke Zolth
ool Ao A= BT |E SHRTREA,
F2 27t ARA, F371E o] FE Efshe ZoR
A= et IFTE o 7|4 5 A FA7E AH
EfoplErhe 330] FESh SRR AEIL
Qe AW Tt A9t #=A51Y] Stine and Good[16]
2 A2t AAHA o] st Hof AFgH| 15 F
2 2719 AdE= A EHGUSE HojEh o]d7A]
e AP A 1 e F9eHAY, Y
7ot RIZE 22 02 RE AHA AP WF O =N
siasl gt 204171 01 et AFE AT AR
o B4, ¥& 5ol 377l diZel Har =717t
A dstA @ Aot vEIFIAE Z|GoAE 127t A
T SAH0R P55 offE AeE, olF 7
ot TAFH Aol et B FR7F HAYsHA
U g4l9] &3} Z4to] Al 4= ItH171. o= g4l
AA BHolA Al defi(system failure)2hal &
U= A E(17,18], 7 Es TF0] AFHIE +
Zst0] )& SRR ZE AlFshe ol "t
AAR GF AFoA= A7 HEr)E sHET
ZEA 71g0] §-85HA 28 £ USS HoF|k

gttt o€ £0] Bakouros et al.[19]2 Z18]29] 35t

24

¥(science parks) YF 7|UES Iz 452 4
A, a9 S0 54 deked dF
2 291 7kl shugiaE HolEth. Rt Fritsch[20]
+ AAFAAANIAY FA F4 1+ FY B AT E
FRotAA, d7gE 9 A7 3E8EE Y

8 ARZ AN skt

FHoAE 19909t LHE A7 T84S
Ql4lskal, 20009 o] FREE= T |& SHETLREA
o] A7y ] & FEEE AAE wE7] AlFSEA
o} 94 AH= 19999 AR aito R 5 A
of digt AE AN, 200100 Hsr]|&7|E
ol opitx FEol A N ] W AJAH9] 1Esh
£ 34 XA 2 235k E, 4] o]F 2006¥ol=
THRA AFAA - Y] 3588 SZURHRD,2 vH
sta1[4], 20139RE= ZEUSET SH= A 25
&8 g AH|IAE ZfAste] 29 FoltH3l.

ozt Zo] Fufolile A7 S5E8-S Hgt Al
Lot AUIAE 9ol AlFohs 5 H87]& sHtx
£ 759 gon, 71de 23Rt 84l A5 g4 &
T2 YT £ Sl 7Rk P59 Sivk 9] ol
Azl Au|A7E a3t o2 ZE6l7] flafiAlE g4l £
AES] dA77gulol et FEAo] HAE2 EE A7t
]l &8o] 7Feot=Es A&HOoR JfAEolof gt} w
gtA AR 9 FZ7)H0] Algols Ay 358E
AH|A0] gt o] 82K Al A9 B7FE EAste] A
T 9 AujA A hdE "art ot

olo] AA7gH] FEEE et o 8AEY W= B
of Tt olal7t Washt olof Tast ATt FRAHA

L ok 94 o] ATgEl] U BAL R A
Ar] 7% 9 Bl o] T Ao] 2 olFk e
Y, @74 o8 o U wEme] that £lo] A%
2R
A7) 75 9 B A pAskel, BE5 - )
QB3 F) A7) APt e BAste] R
al

) 2419] A7AH) G2 FgE T, ST} of
AR A7) FERES I A 9 Awst
Qbol T8, 2213 olRkl6lel FAT - HAR23IL o
Fgu] LGB o) wolsigich. &2 o A

Z Q1 ¥etol tiet A=, A7 924,251« A7+
o] B8F 752 AT 24 Il 245 L,
F - Y2012 A7EE] AR Tt 714l
23 FRAE QAR7Ie AEH 297189 A 24
At ZFol sl =2lstAe. ol€jell o] ‘ool Higt



he BES olgF AT TEUE AuA w5 o

B HA:

T T

Ale EoF KATd A3 AHAE SHe=

A

W o] 20de] WolAl ol
B2 Seo] g0t AT{281%
Q73,41 Fol FHMIE steick.

AT o] A

SE= A
il

& o] gt

o
%

olat 7hed] A o) lE B UEE B 2
AL oo 2L A7l ok v A
[2019] 7 AR 9 AFA ot GASS o
2 UEE U AE QX ol 5 2R R0, o] B

of A7 271908 YA A 75 L AL Siet Ak
2 AB R IR - FSBOS A= U,
A7 Bl AR A Hol YAES o B
£8 A BT Ao, d7ge] Be 24 F oje

urfs 22 3RadA7Ac Y] A B
S880] WAL o] ARt ARkttt vad

C
ol

gt T 4= 9l 20104 0|3 EE A E A4FE <
T7F SSt Qiok A 9311 HTAEAIAY
9 gH)FEA A JEYI(RFID/USN) £obE, 2E
2 - AR A4 9 W Hoks B4ttt &4
23319 AS A% AY FHA A5 FHHAL
L}, 7|8l Qe H] o] 8AE titeR oA
AMaA Hlo] @ Hofo] tigt AR E 4 itk
ool AAH] o]g 9 ¥ TEE I £
el HEH, 27] A752 T2 A 26k E Sy 59
ArQdol s ZBH 0T HIGHHA, AE 15 27| &
AR AP E Ak dl XS5t ok ¥ 20109
O|FRE= oA=& T HAFoR AY EoRd
EAo] 34t Aog g9kt 4= Qirt. o|=gt A of
oAl & i 4, FF A ¥ es 99

S Gl K7-lol] 248 F31 978 S5t ek

gl

¢

o
=

o

2.2 7t 2E PCSI

sl 3t} Herzberg et al.[34)(cited in [35])2
TEAE op7lohe AT WS4 of7lsks 571

| ¥eg ZAckR= 57]-2(motivation-hygene)
ol&Z FRIth 181 o]23t WL $83 Swan &

A g 314 W=} Beiso] 4

25

0]0 O

o2 8213 AAH 922 Holi 9lct
T2 9] AAdozA, giEe] v
1, BV Ridle F(mETEClghs otk

Kano et al.[37] o443} Zo] what
ol 7195t o Fig. 13}
AL Q] o] 7he Zdolekal gitt. o]
o= 24 oA 7HK19] 4 siel(quality attributes)

2 AX3HEH38,39]. AA= (O One-dimensional)
FEAZ2A, ojd Edo] F=(fulfilment)E¥ TH57to]

g5t Nz 35EA god EEtte] A &
HEA ]l Fejoltt. 7 WAl Wi A (A Attractive) F
2, o] 847} F5EW WS EoAAT SIFHA
etk oA &

Eukzgto] RoAAL g Aol o
TANA 4BHOR ATD A 1A FEE

=

AL 4
O7l= $40=2 E 4 UrH39l. Al HAl= od £4
FEEA oW EvtEo] F7I6to] HIEA] ZE3o]
g7t o, Wi g go] SFHTL siA w53l
FoRA= o= 8210l gl=t, ol BIAM: Must-be)
F&olta it} oyt 22 71E4Ql g o]Qlof, &
FESE SRSl U6k 35EHA G2 E S
%ol F7Fk= A(R: Reverse) Hd0] glom, mpx]dto
2 FF 77 vE 9 BV EdEgt g v|AA]
FRA(: Indifference) E2o] Qlch.

s
o=

ne

7

o,

i)

=]
oFL-
T

Satisfaction

Dissatisfaction

Fig. 1. Kano Model (Source [38,39])

ol thsl 714 we] e ojshe Fal AEolt A
Hls0) 4 a8 IASC] gz ohs) ofsha 4 9
on], AE 8 Aulae] Z1golt A4 Sl §-85H
89 % oI}, dE Sof MO RRH 212 ABo|}
Al 713 A] WEA] EgEolof S 7hed], AR T
21 8912 AZEA Yrlets BYEL of/|3hA] gko.



FAte71&te=g A A25d ASE, 2024

9 7t B2EE
A0 2, 9] Hxt
A7} 912 el gl olof AAdS: - Bh (38>
£ 7t B49] FAE Bstax I 14 S
§4A]4(PCSI:  Potential Customer Satisfaction
Improvement Index)& A5 PCSI= 7He I
g 242 5] A w3 3 S0 a9 viEE
g gt ZARE 26, olE B9 oE B &4
o] AFEUS W Fog 1A WFETt Auht o I
= U=AE BoEtH38]. wEkA PCSIE 71E 7t

N

282 5 Sl

oldFt 2 7He Bl 9 PCSIE WZHEoF AlFo|ut
AB|29] 2R} W= 5l ofjE £A40f go] ARgEH
et oS S0 WHlAleld AlE 719 - 7440, &
& A2 F48 S fRE AFH41] 5ol ek 29
© A7 A 7 AR 24l42], 35189 Z
AR =] g |l 24[5] 5% Zo] 52
oF] AZolut Mu|Ao] Fhe BEg AZShe A A
#7F Sk ek B3 SAIZB3]S e 2ES o]
85t 77vrol 2AlE 9] ] E5E-8 AH|2d]
et 7he 2d BAS AAS|= stk webd K
T-Ue] AT FEEE Aul Lo it TEE £
T o] 24 ¥HZ AgShe Hiole 2 A 8l AL
2 g, g8o] 7ie 22 HEPE o) A+
(3317} vtol 2 #ooll 24L& & v, 1ok o E B4l
= 2ol g 7he Y £42 9] Qe B9E =F
g 5 Z ZoE gt

=

3. g7

0

EH
=

3.1 Kano 221} PCS| £A4dftH

7t HEE TE fE1S 7] YofiAl= ofjust £4
o 22E3S o] TS - BukE ool 2EEA) ook
& 799 W5 - BUS o8 Polo} Pk A of
W shte] £ ko] oo oldfe] Table 13} 2ol T

Aol AES QAT 2o et SHL YT BA 9

2= = TH=2 2
o F ARe A7 hd Edaat $5E A9

(positive), FZFA] &9 H-H(negative) T - BT

% o} E 2= Aoz, SERE Table 19] W& ohAl

26

M) % stz g9 Hek. 293 o] F A
3 85 Table 291 183k W wjelo] 7ol
obd % itk

29 of7]e] AAE Th 7H] S e Lol
= o] gli= o] Polz NH Ao, FFo= o
A eJul7t tha BB % ek, olo] Fef -
3ol =E 4R St AR ANE o,
29 AT F AW AT o & ATBIIAE

Y 2 AeRe Ui wgslel AgslE S
oo £ oA 7] AF5IE FaLste] ‘uheel £
oF, ‘gdsitt”, “obf A gltt, “opgdA|wt ojd 4
RI, “whgell & B2 wielslol AHgsIc
Table 1. Kano Questions
Question Response
@ 1 like it that way
Positive @ It must be that way
(Fulfilled) ® 1 am neutral
! @ I can live with it that way
® I dislike it
@ T like it that way
Negative @ It must be that way
(Unfglfille d4) ® I am neutral
u @ 1 can live with it that way
® I dislike it
Source: [5,39]
Table 2. Evaluation of Kano Quality
Response for Negative Question
@ ©) ® ® ®
) Q A A A O
Response ® R 1 1 I M
for ® R I I I M
Positive
Question @ R I I I M
® R R R R Q
* Q: Questionable, A: Attractive, O: One-dimensional,
M: Must-be, R: Reverse, I: Indifference
Source: [5,39]
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Table 3. Quality Attributes from SERVQUAL

Dimension Item

Q01 : Convenience of reservation system's
design

Q02 : Convenience of Information Search

Tangibles Q03 : Up-to-date Research Equipments

Q04 : Clear Description on Research
Equipments and Specifications

Q05 : Physical and functional condition of
equipments (maintenance)

Q06 : On time service for use

QO7 : Service (use of equipment and analysis)

Reliability provided as reserved

Q08 : Equipment usage and analysis
corresponding to user’s objective

Q09 : Quick response to user questions

Q10 : Quick support/assistance when problem

Responsi-v
occurs

eness

Q11 : Easy and smoothe communication with
the person in charge

Q12 : Reliable or trustful feedback for analysis

Q13 : Professional knowledge and skills of the

Assurance .
person in charge

Q14 : Protection of privacy or other secrets

Q15 : Provision of customized information

Q16 : Clear (sincere) understanding of the

Empathy person in charge about user’'s needs

Q17 : Courtesy (and sincere) feedback on
user’s inquiries or requests

3 X}EO' AII
£ ATFNHE K 979 A7 TR Avl

EoFE A&
£ AH|A ARAES] T
Skqict.
AR A2 20239 1€5E 109714 730 E
E8YA 711G 2Ho 2 AASAL, S 719
A7 ZE FPRoA ojHdR 2] HE G4
< Wdote] SES wokth A= 7hse 71 1,227
% 1257} 71o] S B4 9 9F 10.2%9] SHES
Bk 2%130] EAE goy, 3Et 7|HEe] &
AgH] Feggol Tl =AY 71 &8 At
Qe 7IHER B, o] /|HE9] W HHE%%J to
N AAEE ZESHe U 2 FE7t gl ZoE wd
=t

n°|'

i

4.1 SEX 54

apo g9 718 &
A ZRA 57 vk

125701, o] 7k 471
E& vhE9 1209 o]sho] 48
M= 38.4%c1H, Z714(H&S 1209 23t 15009
oJsho] 467H= 36.8%F AA|stArt. Hhwl g2 10
M(8%), 557182 IH(7.2%)°0 HEHet. E3t A
109 o)<l 714el 97702 1 wiwkel 719 287 H ek
okt

ojRt SHA SH& V&
A ot ey ZHY Bl A, 7]l AE o A
TRE TELE AHIAE FH% FAZB3IY ATl
A Histe] 19.2%, A7-71Hol 8.8%A o, A4 - 1
& 2op 3L - H4AH 3219 AolME tigte]
2 41.5%, BAREAAT7IHC] 8.5% A AT vl
o, 2 A9 SHA B2 BA]E fof 3AVIde
Ashs K799 a2 542 & Whgshs AR B
]It 3 F4719 FAYoN= Aol B2 WA7Y -
AA71FET= 4 109 o1 7190l B2 e A
A& Rofhal she 9% S40] wgE AR 5
8 & &= ol

SECIE RS



he BES olgF AT TEUE AuA w5 o

| B4 AA1E ok KATY A7RH A8AE FHoR

Table 4. Respondents Profile

Size/Type Age < 10 yrs| Age =10 yrs Sum

Small Firm 23 25 48 (38.4%)
Medium Firm 2 44 46 (36.8%)
Middle M.arket 1 1 12 9.6%)

Enterprise

University 2 8 10 (8.0%)

Public Org. - 9 9 (7.2%)

Sum 28 97 125
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