81 Korean Management Review Vol 50 Issue.1, February 2021(pp.81~114) http://dx.doi.org/10.17287/kmr.2021.50.1.81

A Study on the Digital Transformation Readiness Through
Developing and Applying Digital Maturity Diagnosis Model:
Focused on the Case of a S Company

in Oil and Chemical Industry
CIXE M=E XIEHES Jein 23 Ssot CIXE EsHATZHO|M
]

o [y =
=H|M0| Zret A7 MFeiehit SS|Ae] AlIE SheE

Myung-Sook Heo(First Author)
PhD Business Administration, University of Ulsan
(mimsheo@naver.com)

Myun-Joong Cheon(Corresponding Author)

Department of Management Information Systems,
University of Ulsan
(mjcheon@ulsan.ac.kr)

The purpose of this study is to develop and apply a measurement tool to diagnose digital maturity (DM)
for oil and chemical industry organizations. DM refers to the state of being complete, perfect or ready.
This study focused on technology, strategy, human, and culture and each factor consisted of 15
indicators. The DM stage consists of five stages: DT awareness level, beginning level, investment level,
strategic utilization level, and optimizer level. As a result of a pilot application to a S company among oil
and chemical industry organizations in Ulsan, all factors were found to be in the beginning level. A
cluster analysis of the human dimension with the k-means algorithm showed that the second group
showed a significant decrease in job adaptability and readiness for change. The DM model of this study is
useful for understanding DT from a comprehensive perspective and will help to understand the current
(as-is) level and the direction forward. It will be effectively used to provide the present position and
future direction to the organization promoting DT and the discussion of limitations is believed to
contribute to the expansion of relevant research.
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ol FHAFE Lotz gt} B AT
olgd WY& T3l AE EdNAEH ol 5o
A7) AAU7A 9 glom zAAL ] A=A AH
% o]52 o9 thFolok sheAld tek FEE S
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and O'Reilly, 2017; Osmundsen, Iden, and
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(Bharadwaj, El Sawy, Pavlou, and Venkatraman,
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(Table 1) CIX[& E&AZHO[M Ko
AR e
Slolterman and oIS 1 e 1ol Qe & AN 9FE A Wl
biu. Chen, and Chow 1 g 1gap mzng s 2222 BleE 2448

Fitzgerald, Kruschwitz, adn|tie], wuld EAXY 22 YAE 7|es AMgsle] aAAde ) 9

Bonnet, and Welch (2014) | 743}, A2 AR 23} 22 8 v 242 S 78 sk A

Hess, Matt, Benlian, and | YAE 7]&c] 249 AR Wsls Fo] AFD 22337 HAHAY

Wiesbock (2016) Z2A|27t AHEsEE A
Cloerelg an Savermhansl | g 71¢ 1w 24492 w8 249 2R Hog
. A, A BN, dd7|ed AFS 7|2E 2Fd Foud HEE S
Vlal (2019) ?‘1 }_7.(47“/‘\_-% %Ei _5_]_}_._ ii’ﬂ]/\

3 ARy NdujEY A AAALAY  FH (Bititci, Garengo, Ates, and Nudurupati,
AR DTEZH LY, Industry 4.0 =04 & 2015: Lahrmann, Marx, Winter, and Wortmann,
theFshAl vebyttl, ek B4 Abgd B A4 2011). A&ee gt o g 229 dASHE 3
59 2HLe F2 24, Je/Qxg, A= e, 7hetaL el B ok BE-S Zoh) LAY E A
794, T3t SHAA H7FE AT, Westerman, ot T AlF Al A HEEA ] =2 wj7kA] bl
Tannou, Ferraris, and McAfee(2012)+ DTE g e A2 BHAIA YtH(Lahrmann, Marx,
HBAHo R FE3sl7] do WA trE AHAers & Winter, and Wortmann, 2011: Remane, Hanelt,
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progress) 9AE 7P|, A= 54 HOM %
Fol A9 gl AR E Irleta FAe RE
< 7k Al A E 9u]dth(Becker, Nlehaves,

Poeppelbuss, and Simons, 2010: Mettler,
Rohner, and Winter, 2010). W&tr H ¢

HAFTEY Aol =S BNt ojye} d|SThE
g, 9% BA, A9, 884 oA e 2
= 7F4 2} (Lockamy and McCormack, 2004).
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— -

maturity)
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85



Myung-Sook Heo + Myun-Joong Cheon

McAfee, 2012), = tXE 8914 (digital readiness)
2 249 DT “JH (Chanias and Hess, 2016)
g =3t} gAY ASE 9A] 23] 2424, 91F
2 e AL S OAE Z2AAE Bgsta 74
she AZAQ B o= 2] dAl DT HHE

il

{0
r

W etk F, DT 3golA ofn 4% 2e Fo
o|n g BN AR S fA87) el 27
o A AANA LR Frlslol shi=x 2 A d}

(Chanias and Hess, 2016: Kane, Palmer,

Phillips, Kiron, and Buckley, 2017). & &
o] 7|e5He YA 7|eR JYe Fdstu Ju
g UFe A5E AEy, #ASHE AF Ay
2, ZRA| 2 27 £3), TEAA oln] o] Sk A
2 A E A wetA gFAQ DTS #
dall Jured] gAd Ases 24s] s
= Sk tAY 7ukEnl e o e 7]eke o g
ZAR/M7VE X8 ola#liaoF gtth(Chanias

o =
and Hess, 2016; Shahiduzzaman, Kowalkiewicz,

T OE B e

(Table 2) 471X =

Barrett and McNaughton, 2017). o|&g+ o]
A Westerman, Tannou, Ferraris, and McAfee
(2012)%& (Table 2)$t Zo] YAE =9} Heoka
2] 2ol wet 4712 24539 tAE sk
AT AR, A1FES UAE =t [
2|7} 2% e 22 (digital beginner)©]t}. ERP
U A A e 2 SRxaflor o =
Aol Ak Ak tAYg dgo 2= Ui ¥e 27
solth. wWEe] AEE 7|8 & RaAY &
A9l AgAe) & oA 9 AR
A, A2eTe dAYE e %
2 24 (digital conservatives)©]t}. o]E

A gAls Fob T E S8 dEe B9
v, Az, E3ke] A E ods AR A=
& dAE 74 diaid = oA el AR, A3
S gAY e =A% kg e 9 27
(digital fashionista)eltt. of7]o] &3 24 EL
OAY $4x2 0 Ads 7 24 &

=D

K o4n =
>
i
>
_YN_‘
2‘—'4
k)

S8l txlg Mac

ohL

A 345 %2 (Fashionistas) A 45 22 (digiratis)
.UO:TL_JLL;G?J ;(E%ﬂx‘jk‘%
() |+ A% OAE A% A9 B L aa R e A
o ZBAQN HHLE fle °x = i
A C 24 PR AN MEU S NS BEo
9o cuswEs W4 OAd A
. A= 3 = -
%] E]X]E T':§}'7]' T/qoﬂ XH . 7(}215} qZ]EE.] '-\i‘il' ;§7—\}'
7 A 147 24 (beginners) H24F 24 (conservatives)
= o ZEARI YAY HlHo] AW IEA = s
o A gAE Ve BlzY2 7R gig 89 |« 7] gAE e B AT gAE Vsl A
(#) A 739 =g 7Med A%
.Uy AY 5y L REAZ AT DAL A
C g% O 25 COAE Sl BRE PR 9 4ERAY
&5 WA
(A1) KR = o AR (1)
*Westerman, Tannou, Ferraris, and McAfee(2012), Cichosz, Wallenburg, Knemeyer(2020) Zz3lod 274 2]
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TS AET 2L aFolH AR FA A HXA
g Tt wrRtE 2AeEe] Adas F53
Fefolth, UiAl, A4 dAE ZEe 283
7F % =2 2% (digirati)©lth. DTE B3] 1%
SR I E FEste W oldlshe 23 E0| o
71l &atm, A =E 7|30 g FEe FArek
7] AGAQ HAd, e AHI 2~ HodE AGA]
Atk &, B FAE Fo o & WskE #Fa
oAd &35 A7, Aed fAd Age
FAe B2 UAY AAE S ASA R B

t}. Kane, Palmer, Phillips, Kiron, and Buckley
(017)¢ BAE H%wrt 2o 28e 134 @
& 247 vald W ALY, P2, 25, 9
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AW AEErh Be 2L DIE Qe a4y

o® Wishn Wadelsl 298 72 % B9
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Fletcher and Griffiths(2020)& YA g A<

7} o 2z _Z\_xlquﬂf—', Eds = O]@iilﬂ

Edlofst AZES 101 A 7HA] G
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P
T
=)
T
lo
W
oL
ol
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ﬂ W (prescrlptlve), U
ol B w4 (comparative)
7T ES LXH"‘EH gtetst
st ¢l Ao AR
(knowing-doing gap)& &°|=tl &&32 #3t of
Yeh 22 YFA oz AA7Iehs A3 =72 2 5
AH(Yoon, 2016; Klotzer and Pflaum, 2017).
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Wetering, and Abreu, 2019: Mettler and
Blondiau, 2012). atA|5F 2719 &-& Eg &
g, gAY Aes: 2329 YrEsE Z3sn
Hksl] flek 8¢ =FEH, DT A&
2 vlge] ¢ ATE SAehd Be
= ot

2.3 OXY 4= 4ot

14, A~ 7 52
Schottle,
Ohlhausen Oosthuizen, Palm, and Leipzig,
2017). A2 ol Ase RIS ot e
o] DT ¥ A7EL HAE dx=s 3451 {4
TheFe @A 9L 2Q1S RAbsta °‘E}. TAXCR
AR EH Industry 4.0 #d d+52 IMPULS-
industrie 4.0 8|4 =23 (Lichtblau, Stich,
Bertenrath, Blum, Bleider, Millack, Schmitt,
Schmitz, and Schroter, 2015), Industry 4.0
34 %= 23 (Schumacher, Erol, and Sihn, 2016),
14.0 8&%E B7F Z8 92 (Scremin, Armellini,
Brun, Solar-Pelletier, and Beaudry, 2018) &

o3 (Lelpzig, Gamp, Manz,
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= EU=E A&E @A 9 k¢ elS it 9l
Akdil, Ustundag, and Cevikcan(2018)< %”\1
AEe A S EYR 4TA9] 3291, dE 5] ~
ol E A)E 9 Mu| 2~ AnlE Hj2Y A T2 A
29 27 5% AAste k. =3 Schumacher,
Nemeth, and Sihn(2019)+ 4491 (holistic)
HRAA 109419 HaLE S3f 88219 s 3
7Fe ANt glem, A7ldl= Tle, AE, 24 2
BGEY, 7 %E ZEA 2 volH 3 AR, ARE
2 geqje] 23 Industry 4.0

2R ofygt SRk E A4
531 )t} Facchini, OleSkOW*Szlapka Ranieri,
and Urbinati(2020)2 EF559 A&5% 282
A7) sl FoiER, AtER, FEER,
T =7 o 474 5eAE Al st st

Sk A2k ©HA| glo] 899k AlAste ATFER
2t Anderson and Ross(2016)9 EL Sawy,
Kremmergaard, Amsinck and Vinther(2016)
}\]_g:ﬂ o] :rr._ET ?/\1 o= /H_J_O Q0]S e} _L]—O]"S}'O:] q;q
go Eo] 24% ¢ W HshslA] ¥a Wstet
§].7ﬂ oﬂ tﬂ-z ;(]_,_JG o7 1@5]]1/}7]-1;].1; /\],/\L‘g:
U3 th Gimpel and Rolinger(2017)E 148
T ¥ste} tA g 7)e A& o 22o] Wgleor &
S & 2H o]

. Rossmann(2018)<

I‘l\‘ e

_‘f__,‘f__% /\].Ouj Ut-ﬂ Ji/{ﬂ_{\_ o] 24
g, dz= AAeta 3l
A=k, god, A, &9, dA/AEAY, w3, A
Hd2~ 7l & 87 895 AlAlste Asd o

SEECEREEEDERE

+
|

rr N
iy
)
2
&
%
:

’"l"‘l -1 0
= ‘3111%1 Ak A, 2%, 71E Hl2Y 29 nA s

o7 AHHET 9\15}. Berghaus
DTE ZEdn

2 gAdgs}
’6‘ 97}‘Z] pus

A9l 25709 A= A|AISHI Y. Tadeu,
Duarte, Taurion, and Jamil(2019)= YA&
A, dAd 7le, £43 d5ed, 248,
B2 A, 2972 9 OAY ZRHx 94 2
w3}, 23 g B, WA 3w w4, Al o
AW AgEd 52 AR Atk ARATES

TH(Williams, Schallmo, Lang, and Boardman,
2019). =4, APAFE] FHA = EFsta 7
A 274 WHE Slo] DTRoke o313 Al
Abgo] BrEsin thofet 2o 488 F e T
st #do] )31t (Berger, Bitzer, Hickel, and
Voit, 2020). AR, tiF-&9 A5-5°] DT &4
d 229 A9 st FARE 7Pgeta A, 71
T O 2454s e

A AP AL A9 g ofd o+ dUth(Remane,
Hanelt, Wiesboeck, and Kolbe, 2017).

uebA APAFEo] AT BEY FoA oW of
o] 233 deske Aol wl ojel & A8,

¥ A7E 24, DT 27] od) ojge 9= A%

e, /\}04 ju) 1:41 }\}04

Knackstedt and Poppelbufl, 2009: Berghaus
and Back, 2016). Atz DT 34 =7} vjA
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(Table 3) CIX|E A& HIIQQI

A2 /A a9l
Berghaus and Back g</8 e, A 24, E5h, aAZE AFYA, ZEAA HY, A
(2016) me 2
Carolis, Macchi, Negri, =
T, 24, TRAA ZUHY, B
and Terzi(2017) 5/4 e 2, =24 HE, 2
Akdil, Ustundag, and Aok m 2A AE W AH A H =L A A
Cevikcan(2018) 4/3 Ll B N Zﬂ'ﬂ‘ S 1 ]—‘, ]_.L]_. ——ikﬂ—‘
Colli, Madsen, Berger,
Moller, Wahrens, and 6/5 e, QB AW, TRAAE, 9F
Bockholt(2018)
Rossmann(2018) $s/8 71, A=, A4, 23 YA, A, 9, Adda
. e, A, 94 2 £3t 843 oS5 143, JEYA
Tadeu, Duarfce, Taurion, 9:2/10 S 247z 9 weds a3 D B2 WE 9 9954
and Jamil(2019) A5F OAE Al T
Schumacher, Nemeth, and 10/8 714, A 2 g4, o2, Holy 4@ FH, AhWESE AE 1
Sihn(2019) 7 9 J}EH AR = Jilﬂ
249 2o olg A3 456 Qe 240 odn AUA BE WiE 24 wAE elan
BAZAEYG AAZ 9 U2 AHE ASAY 4 AP slE A ZE NEety] offt), of7]d S8
2 BEYE] Mo 44E nYe AYBY o= A4 UAE ASES 37D THATE A
(prescriptive) & AA3A] %2 4 Jth(Mullaly AT}, wgr] 2 d3is 2RSS BEUE o)
2014). AWU#HL Aot AsTAd =esi=t dlolf FA J&SIAE AHE Yoon(2016)2] o
a3 oy MARHE A 45l 4 g ool AR UAE sk dAE A

£317] W&ot Maier, Moultrie, and Clarkson,
2009).

A4, ¥ A+ (Table 3)<
o #g MPAFEo] FFH2

te 71, A=, d4,

7|Rke g gAE A4
o2 1A Eol A

ol
-113

32 0" HAEEE

zv
}\] 2 ‘o=

e 9o sk dth AR, (Tabl
e B dAEn A7 g B2 A6
&, Yoon(2016) wh2m ALtiile] 24L&
o2&l AU |7} Ak on AIAE
o] 9Jol& HAste A$7t dubdoltt Ui AL
We A4 AT 7 24 vietg ANl
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1 4tk (Galliers and Sutherland, 1991:

Tilson, Lyytinen, and Serensen, 2010). %3
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1< 71%7/} Urﬁl AEE YA e A7 &8
WEstal Fasjof sk, o
A A E»%]a Torx] } | Haixde 7lsddd 7]et
g oAd FHEF Az FIH R APAlsfof
gttt (Hanseth and Lyytinen, 2010; Nambisan,
Lyytinen, Majchrzak, and Song, 2017; Yoo,
Henfridsson, and Lyytinen, 2010). o}v}&,
Udy, P&G 2 A5 49 7HAAE
A AFE R AME A FEel digk DTS 7hsetA o
£ IT9%S #3538 $bov(Galante, Moret, and
Said, 2013), 2¥3 [THZFL HZY2x Z24
»E A A s Xﬂﬁ 9 /\13])\‘3‘ qx]Eqi sk
A wHERdTh. sHAIT 2250l DTE 2757
8 71&e] ITHZE S&afof dthe 4 & ¢4
T 2279 (knowledge barriers)2F Ak 2]
(socm—psychologlcal barriers) 2.2 A3 MEF1
B4 7les Fdske AL 2A4E g2 g
(Attewell, 1992; Orlikowski, 1992). &3 7]
E9 7l1e A=t B Wil AEE 7jsr W
Aeke wAIG o] gAY Tles Al Fdele
2 GA o3 A7 A HH S 278t (Obrand,
Augustsson, Mathiassen, and Holmstrom,
2019: Rolland, Mathiassen, and Rai, 2018).
24, Aol ol o gydos
gxg z4o] old Be HEHQ] z]—g—o BpA)=)
Zles AE gl wet 24, AYRY, ZRAA A
gho] A WS ERajo} d‘?}(BharadwaJ El
Sawy, Pavlou, and Venkatraman, 2013).

K rlo
N

lH

2 22584 o9, 54 YA 4 7| 7wt jﬁe
FEtE P 74129_@1 HEAQ ZAE
A DT =88 23 st $4:HE A8
71491 Exoky v gt DTE gAstes o]

tHKane, Palmer, Phillips, Kiron, and Buckley,

2015: Matt, Hess, and Benlian, 2015). 5}74
o O E Al A #ek 243 wile

o Hs] F-=ek Aeloln] tAd Akl FAle= DT
THS JTHoR o]FA XM sk A 9

el Stz W3 g,

T
J T3 gl
7y zZeH(Dyk and Belle,
2019:; Lederer, Schmidt, and Popova, 2019).
5 el DT ¥stE F&sta 74t #of
A Mz 71sS AHESHA T3 3ol 454
o7 FAS wf Wsle] Ago] FolEa A o
3k &9o] $718H(Nguyen, Broekhuizen, Dong,
and Verhoef, 2019). Ertl, Soto Setzke, Bohm,
and Kremar(2020)5 T49E°] IA9 wle
2 @A ket HMstE AFshe 9ds AEl-
o121 A A (social-cognitive inertia) 7 oA]
Argstal ot} 53] g4l 7] @AM FALE
o Wtz go] 7 RIMsA LA ste o2 e
L 9)tH(Vogelsang, Liere-Netheler, Packmohr,
and Hoppe, 2019).
A, 2HEs-Eolth, Abs ZAGA Fa9
g9loz dFHE F&ol vz E3folth. DTE A
= A& AANE dstA] 719
DT #&d A7dA &3 4389004 Zofacle
2 AF5 3 gtk (Horvath and Szabd, 2019;
Vogelsang, Liere-Netheler, Packmohr, and
Hoppe, 2019). A&4< DTE Yd v2Yx9
IT Aol 3 W% & & e 5+5 2 Ak
ot ol f= DT # A d3Fs nA= 292l
o] vtz zzEsto]7] wjEolth(Haffke, Kalgovas,
and Benlian, 2017: Mueller and Renken,
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37, 9
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Z_I
T3tk 2019€ DT =9
&l
_(r)_
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717ve g2 s 20239744 A REqS 4%
gk gejoltt. FAIA R FH} ek A2k 7S
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dAHR/UT W~ AHsks SE= AFagid.
o|F EUIZE A} Fobe 202397HA] 7|EH BiE
sh, AT ETE AN HA3 A A5 H RS}
£ A A go|th(Kim, 2020).

DTE g "AE 71&AHS F2olA S &4t
T A BEE Fole 3 FHAA o (advanced
process control: APC)E #H4 ©¢ T4 A&
ato] Aldatlon], 1 23 Fg o SA 0] Ade] 7}
ol AAewA I 340l st ol ¥y olH
A o 7} 0% FTo= fadt Aoz Uy

execution system)

T A A4
A 3ol 531 AFAH 54 A
e 53

gzzagon mm 2UHY
o x| &) A 2" (factory energy management

system: FEMS)& #%& o4 olth(Kim, 2020).

o o e

o17]9] L3l 33kl A A AHARE vl
AR Sl AU s A Eades
483 dgolch. WA 2ol AHZAHY(10T)

|

S 7luko g & Tolzpa Z;X] AN E dA|st] E
|27t A Agshs FALES 33 W Holle
frél 72 5E bl Bashr] Ao ]D‘r Park,
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EN7 % ARZS H=U~ 7|3 &
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ZYE] 585 I (2) IT v 2y~ 339
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Zq & 5, IT v 2Y 2
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4.1.1 71= ¥4

A sgrte] 7 9l FF W7k (Table

4y8k 2tk (Table 4)914 S3ALe] %3 7ghe o %

THIAE (Figure 1)3 o] IT Sz} A7
IT vz~ 3dde S22 [T = 932 [T
A

O
~

sk 7hEA v S ﬂo}o}vﬂ Alwzn G R A A4 FAA IT WA GRG0
o B 2ot oAFH AL DT fat TAY A Vehgton qgo %- A 1T B%(5.29),
=9 mlE SHoRA SHAte] FEAES DT o IT 4284(4.67), IT A== 47H(4.35) =
TM# 224¢ 2 A4sa Y o2 Vet

%)
on zARIE A g 7)ute] B3z

=

ARy TAACZ (Figure 2)°014 1T ¥ ZYA g7
Aol w2 A

54017}3— o8 Holth o]z 2 DTE s IT A8 Z2A|2 8] (IT | bu5104)
FE 7 39950 da) FAH R BT, 9 IT A8 2W(T busi0s) sk ALk S50l
= gt %4 IT gl = DTl Jé&ff&
(Table 4) Zt @9I¥ 31 Zpt +FZIch Ao}
29 Q000w | QA RE} = EEZE T T
(204) (40%) (60%4) (80%) (1004)
71ETHA 49.9
AgkEr g 50.1
AR 55.1
24 s} 52.5
THET 52
L R= iy
m=EtEE SEHITEE ErdzEY
dmUsEzay
(Figure 1) 7| &H|d
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