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1. MB

A AR mfe] =7} AAYES 2T A
2 Yooz 73S B Qe A4 AE
™(The Fourth Industrial Revolution)& ®ldjo]e], &
et ZFE, ¥ AS(ALArtificial Intelligence),
AHE- QlEUl(oT:Internet of Things), =xlY 5 A%
BH7|E0] 71E AT Aulzed =AY 3D
Ty, 2R3 AEEE Urle T o2 2ok

o] A7l&d} A o] HAA RE AFE - AMHAE
HES IR dZsta AHES Assield] g4ls 7t
Q31 QUKL et al, 2017; Swab, 2016).

A4z A He A AR EY o e &
ofe] #er|&o] FIA AFEHIJAT Ar|e

HoReRt ofyzl AR, AAl, £3) Alx Arke] v

A= FFEe] whstr] wiEel A4 AkiErgol
ek A714, AAZ, A Hol a7dn. v=

2 TP HATY AAY FTL WET PRy

WA FAL VL glol AR Y F
BAsolop e SeuekEAE AU ARiERo]
o thee) Luke W 23 0s F8
sittar & 4 Utk (Jin and Park, 2017a &2017c;
Jung, 2017; Kim, S., 2017).
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AT Au=E e, TS0 %S AE
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o] ddxow Fasita & ¢ ot Ve &
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2 Q¥ IekWorld Bank, 1997).
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2.1 Miax} Adsiy

Klaus Schwabe] ooz
Economic Forum)ell4] 201613 |42}
22 dudon ARFL7]e
o] AR APAEleR= g5 |zl 8o7t H3l
o} Swab2016)> A4z} AHEH-S AFH, e
o% YiEE ARE FHOE k= A3 AHEE
oA & oA o 1RG iolgta TSIt
1= A4 [The Fourth Industrial Revolution] of|A]
H&p7)ed] W] e mf AL3le] WstE dst
of, PlRjABl Y] WSS sk MEE syt
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T Atk AR I A F B} 7EA
s8] 93k Az gilow, tofdt HE
AA%g o Az Anzg Sol $3
st Alx R 2nE 3ASE T TEH=
ApAstE AntEAZ (Smart Manufacturing)Z 5371
3l 9Jtide man & Stradhagen, 2017; Hofmann &
Rusch, 2017).
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Tab 2—1. Summary of the industrial revolutions
First Second Third Fourth
: Late 1900s - Late After
Period 1800s | Early 2000 20005 2000s
: Maximize
Connec- Intra- lgon\?esn?_) ManeMachineeE| Automation
tivity National nvironment | & Connec-
ment i
tivity
Textile Slaughter PLC:
Machine House Modicon 084 -
(1784) (1870) (1969)
Steam Electric Computer Bi Iogéta
Engine Energy Internet g Al
Driver

Transformation of Energy|Transformation of Information|
(Tangible Assets) Processing (Intangible Assets)

T Cause | Mechanics | Electrics Information | Intelligence
r . Autonomi-
a - Automation ation
I ~ -
t ;?B Industil(‘)lsl I-2a Produc-  |Data Generated|Data Controls
S tion from Machine | Machine &
& SW SW
Digital
Rapid Power Shift | Innovation Industry
Impli- Growth of to based on Reform by
cat?ons England U S A Internet  |Hyper-connec|
Textile (Mass Growth of [tivity & Super]
Industry | Production) American Intelligence
IT Firms
o714 QAL =Ed 0 AEEe B3¢t
°l Xkﬂéé‘ﬂl Ao ket dolelrt A4, A
e e v, Asshs ez

Ziﬂ EﬂOlEH 4 9 &85 53l AARE AE A
o7} AARICE Thsd e SobH, AEshe
AF L Au|2=9] A4k AFo] AEHO R o] Fof
A= Aoz o3& 4 YtHKim, S., 2017).

2.2 7lze| =3

20471 FREEE Al A33E
2 7]eo] dow, F3A AU AbelA 73
2 ARl Ve At AollA o]de A 1,
22} 4kdE s} FEEKGibson et al, 1992, Sung
and Gibson, 2005). webA 7]se] W, e, 3
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&35 ARBSIZIZ jithe 214171 AlA 7Rl A,
A& 7Fsd S 7hsdHl she 583 84EA
QIAstodof gth= Zolth ARFAVIES 4T
A A Bge &3 sk A AAHCRE
AL, A, 3F BEe E WIkE iS¢
U= gHol st U2 ATKWorld
Bank, 1997). 7|&& 4R &¥shs AAAYGS
ARk o7 A9 sk A7) Z‘ﬂOﬂ A
sh= Zlo] BAARI, ol 7Y FJFS Sk
i, A1 FllA A 9 oadE 71’\0 &
35 Soto] SAlAola Tkt AlET AR 2] Al
At7iA] olF & e Aolghs 7Pl ZXtoltt
(Conceicao et. al., 1997, Smilor et al., 1988a). <
At (Gibson and Rogers, 1994; Gi bson et al.,
1992;  Sedaitis, 1997)7} Het 71, A2, BH, &
I oF AES PeE = dWd JiE
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F2 =8 AA AAo] JFssitts A4S /\11240
=2 7&%3 a1 Qlth
A AHEE Tes TS FAVL olF &
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71| 83kl 7d-S Bopp(1988) o] uf
S ARgSt] adAo R Aty npdel g
% 22 ATNEEA MELR 7ES 7H‘:“3F— 2
oly, g 3 & £& AT MIE JEs &8s}
o AF Z ARAE AEsH FE FHse A9
olgh= Aotk 7l&e] 83ke] Ao thste] o
g A 2g¥ AolsHAt, D71 A
(thinglo] o, (2/383h= U3t =89 ZAHo|z}
= Holl= 93t JriKidder, 1981; Smith and
Alexander, 1938).

71&s] 483k AR Aoldt 22|, &3l AA
g SEsledok shal(Badaway, 1988; Peters and
Waterman, 1982), = A= o} 7j¢lo|y} =2 719
HES e ® k= HolA B =¥o] 8A45=
MR AE wRAQ ZEAxg & Jdo
(Leonard-Barton, 1988; Zaltman et al., 1973). 7|&
9] 83l A o= FESY B 4 Qo
(Fig. 2-D.
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Fig. 2—1 Types of Technology Commercialization
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g ¥kdS oJn] FtHEvan and Olk, 1990; Gibson
and Rogers, 1988; Gibson et. al., 1992).

Sung and Gibson(2005)-& A4 & 7]&9] o] &
o 3gsio] tigk AuAel ATES ARy, 7%
9 qﬁyﬂm 719 78, 7€y FANEY), 1
aste] 494 B¥E Jidsisiatt ©AE
{@5‘—:& o =53 93t a7, T
78] FAA tial 23S 92FA Hed, Ts
Fgsle] F8 MES ¥ A £3
e

Jolly(1997)b 7|E E83E ZEA2F WA

2% 2yS A=, 71e est 34e
%—JE’%‘ 383t B Ald, X1, §A419 F8 59
(subprocess) & —TLtO}ﬁl GAE AXEA FHt
A7F A&H o2 Aok Frh= Zloltk Jollye] =
2Al22 2y 3 A9 thy DARS] o]l
yepeg & Al E Ueille B4R, A9

A SR, 7Y SR 4712 AXHGap) =
71& F83ke] f2HE Fdsta JriFg 2-2).
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Fig. 2—2 Jolly’s Process Model
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TRAES] B, AT A, T3 ARE Ak
9] 67 =E3IATh

McEachon et al.(1978)& 7]& o|del =43 37}
2 2018 AABIYEE, o5 AT o

AR, AEASE ] 2o Behe 9T

As, ZzAE Felazie WHT aBelglth
Ettlie(1982)= HzIA1 4, AFH AH| 29| 714
A4, Jel Hale] AW golde A& olxe)

I BE 800 A BT

1980\t FHHEE BAZHOE 7w &3l
FIFS HAE 8%lel gk A7 AREAET,
McMullan and Melnyk(1988)& thstoll A 7dtd 71&
9] oldel YIS A= HFES ATEte, 1A
2 BRIt o2 v AT T4, 7=l o
g olBlE, 8% BRSO e &8, 181 Ve
&&stol tigk A4 olsfiint.  Creighton et
al.(1985)2 (D=2, QZ2AE, ArlFA, DAL,
GEAY, OFASE, (DAR] wj&, @)AF, 9o]d
AFS AF 890 F AT

Lester(1988)= Cooper(1986)2] 7]& o]d =o
A8k, *‘7%9] ojFE T MEL AFE L A
H| 2~ ldel] g [ JJr‘”S}%LFﬂ
T o8 éﬁi%(l)% 329 Hid, @=
w3}, QY= olale] 3, WAAE A
G)=AL] A7A, 071 Aol tgk 2L o]
3 & ©l3ltk Rothwell(1992)2 71& o]del 454
At ATE ot 217HA19] T8 a1S AASHA
t}. Smilor et al.(1988a and 1988h)& A F=o] 7]
< ol ZRAES AR (DARE Q&7
24014, DA, DUEYF, OAFRE TF7E F8&
AE HTE SISt

Sung and Gibson(2005)2 71 “F-83fol] HHR
F8 Ag-E=(Albrecht and Ropp, 1984, Avery, 1989;
Baer, 1976, Creighton et al,1985; Devine et al.,
1987; Elmes and Wilemon, 1991; Gibson and Smilor,
1991; Gibson and Rogers, 1994; Goel et al, 1991
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Inman, 1984; Lester, 1988; Levinson and Moran,
1987; Little, 1976, McEachon et al., 1978; McMullan
and Melnyk, 1988; Pinkston, 1989; Rothwell, 1992;
Smilor et al., 1988a and 1988)& HES %, % 167}
A 71& 43 AF 20S E=ESYA, AF5FHO
2 o]& 8159 S ASsth

o] ATE EfZ Sung(2009)2 ITHAL 71& 4
B3lo] FEFs viAE 800S Duset &F, 974
BT Ad, Q7= &3l A, @3F5E <14,
)Gl gk olal, (6)7]& F83le] ols), (NHA
A7k gE, QAR A9, 79 "=, 107]%
o FAA, ADFeA 84 7w, (1297]1% 483t
Ao 1712 Sesstal, olE AFA o st
e, A A3 U R & ARl 117
Al QaRle] AF 8Rleg AFHJUE  olojA
Sung(2017)2 3ol ITHAIE thdeE 1) AF
83%0& HAFHoR AT, 7e 83 A
[Qle] BAS ATAME ol&
117 7= 483}

1 of o
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Aglo] oSl Ajlolehs e T,
MRS 7199 HAGAHCEO: Chief Execution
Officen¢} ARIIFSACIO: Chief Information
Officen o2 3tk CEO= A4zt 4HdE™ Z=24)
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of $aL, Cloe A4 AHAEEe 2 7les v+
AAAEA, 71& F83te] FF allel gk 4
woll 7 e gRis & 4 dvkal HiE]

,

)
ER 3

lo

J

m)~

fL

L
fu

otk
Ak AQlEE Bd AeRs HxE ARt

78

JEe FA3 Swab016)0] AAF 2370 4k
< APIE e, olE S e 2tk
AW o]2]d 7]&(mplantable technologies), TIX&
A4 (Digital presence), 41 AE|FH o] AlZHVision
s A ll(wearable
interned), frRIFE 2> FFRUbiquitous computing),
Foy & 97FESupercomputer  in - your
pocket), & A&A(Storage for all), AHE QIEY
(Internet of things), #9El= &(Connected home),
2PLE AE|Smart cities), HElolElE o83 <A}
AABig data for decisions), A&F3 Asat
(Driverless cars), U3A5¥ o|AbEA  (Artificial
intelligence & decision making), 1&A53} 3jo|E
Ze} A(Al & white-collar jobs), Z3R-E8ta} A{H]
2{Robotics & services), HIEZRIF} ESA{1(Bitcoin
& the blockchain), 3-f+ “dAl(Sharing economy),
Hol BE2x)¢l(Governments & the blockchain), 3D
28 71&3 AZAED printing & manufacturing),
3D =dH 7|« QIZF 273D printing & human
health), 3D ZH® 7]&3} AH]A} AH3D printing
& consumer  products), 17K Designer
beings), 41747]<(neuro technologies)e]tt.
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AridAEs 4 AE 8%lo] 7e 83t =
A E nX|= FaAdl tiete] Likerte] 58 A%
o gJste] FHIIEE Sttt Likert 74 A=E
4] 2 o= WA AR AR S AR
9] FFAEC] & Fd PEHe 1Hed 74
AgsA] G Bt a7 Yehe 348 H4s)
sl7] 913k =]tk Chae, 2005).

71& g8l g 821 47 ) & 49
agEoZ A Qe ZF 2R AgE]
Bs Axkele] g 8%l tiEge® St
(Tab. 3-D.

=
A
=

Mo 4y X

ek Zo®, ofzle] deldx 1 Wsh}

AX7} BEo] e o7 2 ddsh=d, =
£24ls LulCronbach Alpha)7} ARE-FTHNunally,
1978). ZF 8= A AFEZF B4 (inter-item
analysis)s B3t A7 Wpel dig AEAEE AF
St I At 71eFAI9E I Table 20 8oF
o] 9t} A#Ae ®¥AsH= Cronbach Alphae] 4
ARl 7E2 fIANE 7Y HE 2 SR
o) A= Al 088 dom o)A ol &
= JtiBrown, 1983). Nunally(1978)¢] w=4H A3
291 ] 79+ Cronbach Alpha A7} 0.7 ©]

2]
ol AHPE BAD ¢ = FEolZtal I

79

Tab. 3—1 Summary statistics of research variables

Variables Items |Average| % | oA S
Communication 4 4111 | 0380 | 0.763
Management Support| 4 4200 | 0.351 | 0.822
Incentives 4 3907 | 0371 | 0.783
Common Goals 4 4.042 | 0402 | 0.803
Understendrg f Beness| 3 3534 | 0621 | 0832
Awareness of Transfer| 3 399 | 0437 | 0822
Cooperation 4 4243 | 0377 | 0.767
Government Support| 4 3594 | 0400 | 0.845
Concreteness 3 3813 | 0.4% 0.757
Demand Pull 4 3804 | 0623 | 0811
Prior Experiences 4 3220 | 0.658 | 0.806

Tab. 3-1 BH EE ¥57F NunallyZ} AlASk=

2137, Brown(1983)2] 7]zl
L mEbA A AlEAge
Atk FAF WG] ElgAe
Sung(2009 & 2017)&] d F AFolA oln] B
S AZF8I7] Wil £ AFolMe] AT Was

Ap AR AsRTE G Ve e &
2471 Ao vE 7lesel HAs)
Al oAk ke ARl BEAF F2 olsigAt
Aol gEo] A TR3t= He = yehd

Aol |9’ o] 7Kg TaskAl W7k ol Al
g [¢)
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FE AR ¥ 5 lnh A aEel 297
& ofFlsh W oy Z1%e] AS BF HL
2e Tl B

15ke] BAALS] Feo] FosiThe
8 ATE oJnlg & 4 o Kim, S,

Tab. 3—2 Summary of research results

Variables 2018 (N=260) 2016 (N=196)

Rank | Average | Rank | Average
Cooperation 1 4.243 4 3.829
Management Support| 2 4.200 2 4194
Communication 3 4111 5 3714
Common Goals 4 4.042 8 3.579
Awareness of Transfer| 5 3.99% 9 3.519
Incentives 6 3.907 1 4.381
Concreteness 7 3.813 7 3.621
Demand Pull 8 3.804 11 3.133
Government Support| 9 3.594 3 3.893
Uncerstandng of Bisness| 10 3.534 5 3714
Prior Experiences 11 3.220 10 3.444

Azt Aol 71e 383t

[e]
& 7] e Fa= ko A, AFel g
AYo] woumm ‘AYS AL 2 T8F FHl
‘igtel 4% & 2944, s, AsA

BAEA ‘FF TR
ojs)’ 7} =& =l AT A&
g’ oyt ‘il &% & TS Wk
FrARRE Wgol| A olafE 4= Ut o]2|3t A=
o] AF AyoME Ru=E JciGbson and
Smilor, 1991; Sung and Gibson, 2005; Sung, 2009;
Sung, 2017).

1,

SYATE V1% 483 BY 2 Y A B
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o g AYE 4T3 seirks
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AT 201630
Ao HE AYE Hlu &

Sung17Ne} & Axet & Ao AE
Hlaslo] $8% b wh
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ATt} Sung(2017) A+ A=
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Sung(2017)9] Aol M3 =7} s AR
AE 2e FEEE AN A9 %
’Fg3tel olal (991-59), JEla AAAEY 3
g’ U9-19D02 Ttk AU A ElA
AsAR7 e b2 A 7|& ke Ags 59
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Ajee] Bael 29, SR, AsA S
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el olgl HE AR tiE AE e Wat
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2017, Kim, J. 2017; Li et al, 2017; Swab, 2016).
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A Study on Technology Commercialization
in the 4th Industrial Revolution

Tae kyung. Sung*

ABSTRACT

This study discusses the 4th industrial revolution and technology commercialization (TC), identifies
success factor (SFs) for TC from the literature review, and empirically tests these factors through
questionnaires to executives in the 4th industrial revolution industries. Literature review identifies 11
SFs and they are communication, management support, incentives for TC, common goals,
understanding business, awareness of TC, cooperation among partners, government Support,
concreteness of technology, demand-pull technology, and experience of TC.

Questionnaires were administered to CEOs and CIOs in 202 companies in the 4th industrial
revolution industries and final response rate was 64.4% (260 out of 404) that is considered to be high.
Respondents rate cooperation among partners as the most important, followed by management support,
communication, common goals, and incentives for TC.

To successfully pursue technology commercialization projects in the 4th industrial revolution
industries, the attention should be focused on SFs that are evaluated as very important.

Keywords: The 4th Industrial Revolution, Technology Commercialization, Success Factors,

Industry 4.0, Information Technology
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