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1. MB

A4z} A8 = (The Fourth Industrial Revolution)
< fEUEE HIEst A AARSR 1A
9] 7|8k Adlsle Fag HetgdoR oiFEL
Atk WEF (World Economic Forum)-& 33+ Klaus

2~ [e]
T AES A4S =

o] 7K&stElo] 71ET s Ao
2] Fetidlojzta &
et al.,, 2017).

Azt AdEEE Aeriee] J45¢ w1 §
ol A A= QAT A7) Lok M 2Ea A3
ZAA Znke] WX|= G tidkebr] el Ak
°oF st Hdsteiof & Aotk 1=
w8} DAl FYsaA 28 58 mAs|of 5}
v tHuEEAE AR5 Fewe s3s 1Y
e of 43} AAEHo| tigk Al&sta - gl
AFsIths 4] diFEa ok Kim, S, 2017).
olglgt S-S 1T i, AdA 2Hd¥Ho| BF
Hog AYP=7] e FIAE, AP,
Al, 2H4A FolA AAARJ] HEs & FaXo| o
FHY (Jin & Park, 2017a & 2017b). L&} of&
A4zt Aol oigk AAZQ] A7 mdo] v
Hstal, o] TAE FET AdstololA, YA
= A4zt e Aaael gk o FAS A7
AT Sung, 2018). weba| ko go] =7} 744
9 A S HF3HoE oF &
[1& Zho} ool FPFoh= ko] Fasirt
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Fol EOP} B 5 9 BYH g2 Helw @
ohoRA AU ASE AR A B
BY 478 Folel AU WUPe] H3aQ)
wEs AR AR Ak Al

oA dE2 Fol de8de AT

ol

N o i

<5

R

2.1 Mz} LA T

A4z el A1 Swab (2016)0

WA L 2 3AF AEEE Bl kb =5 Y
o] 7IAl9] FoR AR W3t UATHY,
71A19] ZskE 1A o] QITte] AiHd-&
A4zt sdEHgos Assia nka A%t
kAo A g AAZE
A=le] glom, HYA &=t opd 7]kl
£52 sk Qths Zlojth

AEHolgeE Ad AAZE AL @
gr1How uwsletal, W=
A} AdEEe A2 FEUY ShoR gk
71A19) $AE A, Azl AdEgEe
Azel s 53 g8y FHE B3 A9
Aglgta & & JobE, A3kl Aldar AdEHe
Ars} 9 olof HslE gt 7|A|9] A2 =5 tiA
£ 5 2Kl Aozt & 4 Jot Kim, J,
2017; Schwab, 2016).

Y-S FACE 9 1283 vlxolA= Industry
4.00] Adat AH9EE Bt 41AQ1 HerdS o
EfliE gyl 8oj2 ARRE I e, Ax
okl A4x} kigHoeletar & 4= 9tk (Troben et
a, 2017. o€ UgelAe 2rtE 34 (Smart
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g BRFA7ECT) 7IW2E 7|HEe® AH| 2~
3} AzY S SRS Az 2ol
ke F7ele] JlEhe 4Ys Apste AUng
2WHEA| Z(Smart Manufacturing 2 B8]9-= A28
Az St 25k el @ ¢ ot
(de man & Stradhagen, 2017; Hofmann & Rusch,
2017).

oj¢h= 2] s XS oo} gl 7|E =7}
S AR AEHEES B &= ARk
t, o= Industry 4.00] Az Fokhs Feolol ¥
AE 7L e IARES HoA AA 2 2 A
Aol A2 e thdS AABt] F2E 2
< HuglslE e 55 7T okl 3
(Li et al, 2017). A& A AQA SASHE 3AF
U} JRSEASS AU A& o] Industry
40 B} 17 Yo ® olsfsh]
aH, A2E F48 e =Y
SETh @A el e A4
|ol7} Bt} dukslE|o] Rlof,
B0l AHEEP| = jith

A4z AEEe tgAE grlEs 7Ne R
& ok HEriete] §R(IEAT, R A=
B, A3, 3D =Y, e, A AR
3%, ouA Ar|s, A9 AFE 9e BT B

2%
CX

- Y7

-

ok ol A, A, 718 ARle] seitielel A
e fEMEE Nz mde) 54 U} 25

sho WAe] W3l B ¢ B &8 AlA ) shaL
AT (Jung, 2017). ]k 3sl7]zo] ARS|Z, 73414,
AFA, 2 5 vt SHolM el of
A WskE 7EdE 27kl g A= e HeH
AEL =&, AR AFFolaL AL Akarel
slujolAy &2 @14 Adatel ek ol Het
otk

In

Holi 7|1l FHE aEsteel &
(Swab, 2016; Li et al, 2017).
A4k A F32; Swabs 1A sH=0] A4t

v H71 0
Aol Algshs 71819k =4 thek A<l

71

TAZY FEa ol o AR Sle o=
o] FfAA] FtaL = AAelrt. E7t
S 7le B ozt A, W, A uE,
=3l ek v &3} 3l A4S A8l e d7=
2753 e} (Swab, 2016).

[e]
=-
A= stedol SAle WAelintd, A4zt
AR LZES o) Z|IAE Agehs

9] Al 719=7} ICTE 7]
538} (Intelligence)& 53+ A-&3} (Autonomization)2}

3 E & 9tk <Table

Tab. 1 Summary of the industrial revolutions

Type First Second Third Fourth
: Late 1900s - Late After
Period 1800s | Early 2000s 2000s 20005
Firms to Maximize
Connec- Intra- aneMachineeE| Automation
P : Govern- .
tivity National nvironment | & Connec-
ment .
tivity
- Textile Slaughter PLC:
thgaggst Machine House Modicon 084 -
(1784) (1870) (1969)
Steam Electric Computer Bi ]Ogéta
Engine Energy Internet g Al
Driver -
Transformation of Energy Infj(;ﬁlnastfiggngsggegng
(Tangible Assets) (Intangible Assets)
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T Cause | Mechanics Electrics Information | Intelligence
r : Autonomi-
a s Automation Zation
% sRu(l%ts Industir)lr?l i Produc- Ger?:rt:ted Data Controls
tion ; Machine &
s from Machine oW
& SW
Digital
Rapid Power Shift | Innovation Industry
Tmpli- Growth of to based on Reform by
cations England U S A Internet  [Hyper-connec
Textile (Mass Growth of ftivity & Super]
Industry | Production) American Intelligence
IT Firms

o714 AAGL B sxt3 &
o] Ao b A5t AF HE olFHE S
b, Asdhe titEE JHE AR 248
Foto] A AdAA ARES] Alo|7} TFsskA &
Zolm, A&3sh= ol2f3t AAA A AsdE %GM
A | 28] 2RgAdo] SREE 21 ofr] gt
(Kim, S., 2017).

TR AAL At L g8 ICT7 <
9] A8-& Sl 7t Aol AR dEY, Ml
olg], IDZHH, UAFAs, EFAQ & 7
olF A&sh= AL 29 - Y T +F7Ie O
Operational Technology) 7+ &34 §&-= F3lAl
7hseity. Aldak AQEE-E AEshe o] Z7bel
AME o] ICT - OTr §89] &84S AXsl,
ICTe] F3FAIE Enabler (£34D, OT RA{ALZA]
ICTE &g3h= FA12 Adopter (=82h2k &3}
of, o]F 7t &% B JYES FASHL Atk A7|A
ICT 8¢ HAslE flste] OT AHA
= s HaZ 3, ICT - OT ¥
Hog :6171(_]§]' (Co-Evolution)®] #Alg= F7dolth
(Jung et al, 2017; Kim, S., 2017.
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ae

mlo

ok Aol Add w7rEAAg Y] did 2
ato] 4k Topd EXIAtet F8AE FESt AR
R ES 71 Folth off <Table 2>& A A4
2} AkdEHal ke ol thgk =) FH) £9S
Hol$Fal %‘%Eﬂ, EH H=-2 19910l Y1A]8kar o],
, 2017, USB, 2016; WEF,
2016).

Tab. 2 Competitive rankings for digital innovation

Rank Nation UBS | WEF | IMD | Average
1 Singapore 2 1 1 1.3
2 Finland 4 2 4 3.3
3 U. S A 5 5 3 4.3
4 Netherland 3 6 6 5.0
5 Switzerland 1 7 8 5.3

Sweden 11 3 2 5.3
7 Norway 8 4 10 7.3
3 England 6 8 11 8.3

Denmark 9 11 5 8.3
10 Hong Kong 7 12 7 8.7
11 Canada 15 14 9 12.7
12 | New Zealand | 10 17 14 13.7
13 Germany 13 15 17 15.0
14 Taiwan 16 19 12 15.7
15 Japan 12 10 27 16.3
16 Australia 17 18 15 16.7
17 Austria 18 20 16 18.0
18 Israel 21 21 13 18.3
19 Korea 25 13 19 19.0
20 Ireland 14 25 21 20.0
21 Belgium 19 23 22 21.3
22 France 20 24 25 23.0
23 Malaysia 22 31 24 25.7
24 Portugal 23 30 33 28.7

UBS (White Paper for the World Economic Forum, 2016)
WEF (Global Information Technology Report, 2016)
IMD (World Digital Competitiveness Ranking, 2017)
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AAE vAAgRTRE A28 EJSE AT
T e AxA=e] 1 ol wjrt} HAsitt 53,
olo] Yage WA A3 5, vla 5o ARiAl

A= 1990 THHE olel et &S FHlsl gk
M, ol AR ICT 7|&s JJzg= s,
&9 A == Ve §F (CT-0T st

& AR Hetds s AR &
At (Jung et al. 2017; Kim, S., 2017).

ol9} 22 T} WMshk= Tkt Al BlzY
< AEsl] ZAHOE VE 4 9 TE
3t o]F 7t &% WA AlHE op|
AoE ]*‘QE} 53], dAYolR Aule 1
Z A 0Te 718 - dA 2 ICT-/] Ty 7
l Ue FokE 2nfEsSt £8AH AES
OT FARARe} ICT FFARES] “?3%4 2 AFY
5’1101/‘3:% AL = A7) whol dAmA T
EE 71EY - V1E 89 S 98 9T

Zog 7t €tk (Jung, 2017; Kim, S., 2017).
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Tab. 3 Selected CSFs from literature review

Type albjc|d
Yusof & Aspinwall
(1999)
Laosirihongtong et
al.(2005)
Trkman (2010)
Umble et al. (2003)
Ngai et al. (2008)
Elenkov & Manev
(2005)
Shao et al. (2017)
Abell (2006)
Swab (2016)
Moran & Brightman
(2001)
Jones et al. (2005) O
Young & Jordan
(2008)
Dong et al. (2009) O
Bergeron et al.
(2004)
Herderson &
Venkatraman (1993)
Avison et al. (2004) O
Jabbour & Jabbour
(2016)
Sarkis et al. (2010)
Li et al. (2017)
Waibel et al. (2017)
Boudrias et al.(2009) O
Hoegel &
Gemuenden (2001)
Jones & George
(1998
Stock & Seliger
(2016)
Schein (1984) O
Prahinski & Benton
(2004)
Paulraj et al, (2008) O
Turner & Mueller
(2003)
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ZIFog AsIda, 10712] As8lle] o] 7=
S35t olEL Fui4, Wskde, HuAdd
A, Az}, weETA JAEA 9% €

[} A= B |
913, 2AEs), 4%, TRAE #e)2 epsith

8 A7E B =2 107K a8l
2SS AF3] et AE ZAE 7
Adzp Ao o
719¢]  CO  (Chief
Information ~ Officer)?} CEO (Chief Execution
OfficeNE tdo= 3HHtk CEO= dZgHo= Al
2k Ao gl 7H &2 HAE ARk
FFAJAo|1, (O A4zt AdEEe o8 7&
< oldfske AR HYAEA FFallel] izt
TS 7P BdsiAl 97k & gloEEal oA
AA| wfZolth

Azt Al HEE Al 2= AUl 4]
s HEE 39 Swab (2016)] 237) <

83|12 3=, ol 4hde ofeiet 2tk A
U ©]4& 7]& (mplantable technologies), A 1€
Ho]2 Azt (Vision as the new interface), HiA&
A4 (Digital presence), fdojelE  JE
(wearable internet), RIFE]2 ZAFE (Ubiquitous
computing), A9E]= & (Connected home), FHU]
& 7+ 7FE] (Supercomputer in your pocket), A
E Qe (nternet of things), 3 #1%4 (Storage
for all), 2} AJE] (Smart cities), HH|o|EE o]-&
3+ o|AFA4 (Big data for decisions), AH&F3 AFs
2} (Driverless cars), Q1&A1%53 2JAFAA (Artificial
intelligence & decision making), ZE-g38}3} AH|x
(Robotics & services), QVaA sto|EZDE} 2
(Al & white-collar jobs), 734 (Sharing

e}
[€)

i
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economy), HIEZRIF EFAQl (Bitcon & the
blockchain), g} EZA91 (Governments & the
blockchain), 3D =Z#& 7|3} A% (3D printing
& manufacturing), 3D =& 7]&3} Izt 47} (3D
printing & human health), 2+3& <213+ (Designer
beings), 3D Z&l®l 7]%w} 4u|x} A|E (3D printing
& consumer products), 417371< (neurotechnologies)

sjo] A Do) AT 23749 Bdel 3
F4E A1 Bololm Age) 415] BRAAL B
2 ool sslE A1 e Ze 49 g
o oiede] B9t e 3E10e el /19 o
B ot S A19e a5l Bkl
= 7 A A

3.2 X2 £
oW ARolAE 7t 4Faclel tiEte] AR
A8 43 9ol P aolo] Akt Fad

Aol
H7 AN AE o)
4% 71931 2014 6%
Aol 15wl0, 0312 74
A e s St

AZAE 20271 7194¢] ClOgF CEONA 5=

1 SRES AUk sl Al =g
woh 24 FIE ZeISETh Ot Qi 719

A G55 Fshs Sl
g EE e HE $HES CEOY 7
% 60.4% (12271 | 2027W), CIO2] 73-%- 68.3% (1387}
[ 20271) o]k HH-SHES 644%2A =2 o
&5 Yepth

AEAE $HA A9 (CEO, dO), A=

/1\1_
A 5o 712 FE AR gl izt olsiE
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Haxt Ho| YZzelof 2o AT
= @5, Industry 4.001 gk olsiE =+ A, 2, 7149 Aol i st AdA AEE e
A4k AR Industry 4.0 F AdEshs 8o 9 g x3E FasH ddsial Jee &
olfroll Wigt &=, T18ja 107 AEFL%1eY Fo% ATt (Avison et al, 2004; Laosirihongtong et al.,

o YL,
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AUz} geiEne] HEasle) Fasd fd
9o gokstol CTable 4o Helstat

o
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Tab. 4 Summary of research results

2005; Ngai et al., 2008; Swab, 2016; Trkman, 2010).
oloh AR Wl HIAPE A, erde]
AN T3 HFeRleE Hrhd Zog HRG
(Swab, 2016; Shao et al, 2017).
‘9]/\]-732-1 g,]o]:’ ‘zz] T,t'__§].’ , ‘_,—]7_105_:05_‘_
e =9lell BWrEAE ], ole MEE
Aol flof eflee Ha
Ex) ofa) EHoe A=A}
aom% Zgo] 7Ps3i

7 223 J290
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e
o 1o rlo

/\24
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of 24
4o
R
i

| rr
o
r

r:i

All _ CIO
Type N =260 | B0 N2 g
Rank | Score | Rank | Score | Rank | Score
Strategic Fit 1 4192 1 | 4311 3 4.087
Top mgt
Support 2 4.038 7 | 3689 1 4.348
Leadership 3 3.988 5 | 3828 2 4.130
Change Mgt 4 3931 3 | 39%1 5 3913
Project Mgt 5 3.892 4 13918 6 3.870
Teamwork 6 3.862 2 | 4.000 8 3.739
Communica
tion 7 3.838 6 | 3.705 4 3.957
Training 8 3719 8 | 3598 7 3.826
Culture 9 3592 9 | 3574 9 3.609
Empower-
ment 10 3.458 10 | 338 | 10 | 3522
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o=, ofo}] FJHH e | cZeAE
g, ‘e’ Brketatt  (abbour &
Jabbour, 2016; Laosirihongtong et al., 2005 Li et
al., 2017; Ngai et al., 2008; Stock & Seliger, 2016; ;
Shao, 2017; Swab, 2016; Trkman, 2010; Umble et

al, 2003. ‘©¥=’ & T8 T8 HFede
2 W18 ol Ao Fad Aol Z=
AEQSE Pt Fasiths e I3k

oA Tdgk Aoz BRItk ‘W], ‘x2A
E B 9A olsh sd ARlolA Fad 89l
Aog #2F F Yok A wrw
AR AW, =2 23,
=910l H7hE ATk

H17RAFT AL & M o A
oJolA ‘Fﬂtﬁﬁ’ , A=A 3P
, ‘Wse) B7Fstdtt (Jones et
al., 2005; Ngai et al., 2008; Prahinski & Benton,
2004; Paulraj et al,, 2008; Trkman, 2010; Umble et
al, 2003). 1s=9olA 3a=H7iR1e] AFLecle AA)
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g A5 olsf7t fAdstedof 3 UEhd At
ol & 4 Stk

TEAEC] 107 AF8l EFE 53
343 oo Wrlste, A4xt AAET
o] gfgo] et AoE Vet

CEO2} CIO Hete] %7t 71 ke 4381l
2 ‘HuAYgE AY’ (CEO 79, CIO 183} ‘€<
3’ (CEO 2%, CIO 8%) |tk CEOE ERIE9]
o] 3] FwsitaL At FREE B,
CIOEL o]¢} w2 CEOEo] didrt) x9S *
& g Utk AE s FaEE =4 Wik
Zow HRL. ‘’IY3’ o A CEOEL I3t
@A T8 A Z2AE 31 Al | | B3l
g APoR o] 82le ofF FasHl Bk A
o Rk, COE2 ® U E315 s 93 A=29]
oA FE 9 ¥ A ZL Feoto® ®Wil g

2

= 4F8

=¥l 24

4.2 =2

Ak ARl ek olslE == =0l thal
CEOY] 23%% ‘2 ¢ ot , 2% /433 &
I, %= o= AR 4 A, 11%=

F REW B ‘S0l A /vt = 0% ol
Ak CO= 27 30%, 44%, 17%, 9%, 18]l 0%=
otk HAH oz ARt Aol gk ofsf
7b AEd ez dEHY o7k CEO Hu=
A Aol ek olei=rt w2 Zo= Uet
wed, ole AU AdEHe FEshe 78 Ve
o] ICTe} o] Hof Qlvhk= HellM Zd7t 23jet
& < Utk

Industry 4.0¢ g olsiE &= =l tisf
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CEO9| 3%+ ‘% i ot | 10%e 333 &t
Ay, 14%E ‘o= AT da ok, 60%=
BEDY , 13%c ‘BolE A Jih 2 gsisioh
Clo= 272 11%, 15%, 32%, 35%, &1L 7%= Eat
Ak AA o2 AdAF Aol Hlsf olal7} &
e e Ao = Jepyith. CEOS 73%, ClO9] 42%
AE7}F Industry 402 2 ZE2AY o0& QlE A
O @9 olfi= fEivkEl AR AE Sl
Industry 4.0 Hrthk= A4z 28 We oiEgoz
AMgE) wEel Ao® ®elth Industry 4.0 GAl
CIO7} CEO Bt ols=r} & 2102 Yeisith

CEO2] 93%, ClO2] 78%7F A4x AdEHES
Industry 4.0 2t} A5ty gelyt Asshk= o]
= (D) A4zt AdE™o] Industry 4.0 Boh S2+4
oF olErt frk, ) AZ, oA Bo] T
Q) AFoA ARgER= 8ofoltt, (4) 7ido] Hrh B
Aot} (5) 22 FHUAA olslE T3] Htt

e =30

WA AR B S FEACE oTa
FAe YT & 5 ok Kim, J, 2017
Kim, S., 2017). 4542] 7195 AU 21
F8 71 28] HuAe ZeAEs QW
I g, AR Ae) gEsbAY tr)gel F
=fe] o] Foix1 gIe} (ung, 2017

Fe) A% AR A9 L Industry 402
HEshe IhEe WIZHHOE F4712e A9
zeRle e A, AT, tehe 2
A Ao NS TR xS 9l
o 48 GA AEs AY A7se thEo] 719
3} el Pelall WY st sle] Wakeky
(Kim, J., 2017).
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FUHR, ARRR, A, AT, g 5L F
ek VIEND FEo] HHlsle] Ado] B3

3olgtal & 4+ 9t} (Jin & Park, 2017a & 2017b;
Jung et al,, 2017; Sung, 2018).

719do] FAske AR} AdEHe 4T 7PsA
S o)) YEIAE B AFoa $H
Q3 By} wke ‘AERR zs) | ‘HTAHY
o4, HEslT, s, ‘ZEAE B o
e gl ARl %{o}@l% & Zoltk. A4
F AFdEso] wge] Fa3 W 9 371 ekl
533l Aol x| ek (Swab, 2016), 719e] Ak
ShE o] FA e Ao ZRAEE A|Ho
2 714l dsiE 7HE o o= Aotk
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A Study on CSFs in the 4th Industrial Revolution

Tae kyung. Sung*

ABSTRACT

The purposes of this study is to identify the critical success factors for the 4th industrial revolution
through literature review and to empirically evaluate the validity of these factors through questionnaires
from executives engaging in the industries of the 4th industrial revolution. Literature review identifies
leadership, change management, top management support, strategic fit, training, empowerment,
teamwork, organizational culture, communication, and project management as ten critical success
factors, Questionnaires were administered to ClOs and CEOs in the industries belong to the 4th
industrial revolution. Response rate was 64.4% which shows quite high participation. Respondents rated
strategic fit as the most important factor, followed by top management support, leadership, change
management, project management, teamwork, communication, training, organizational culture, and
empowerment.

To successfully pursue the 4th industrial revolution, the followings are recommended. (1) detailed and
refined execution strategy, (2) establishment of effective network among government, public companies,
research institutes, universities, and industries, (3) strategic and long-term plan, (4) differentiated
execution strategy from other countries and global cooperation system.

Keywords: The 4th Industrial Revolution, Success Factors, Industry 4.0, Information Technology,

Innovation
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