Asia-pacific Journal of Convergent Research Interchange
Vol.9, No.4, April 30 (2023), pp.69-80
http://dx.doi.org/10.47116/apjcri.2023.04.06

4IR Technology Adoption of Korean Manufacturing Firm
= Alx71he 42 AR e =Y

Sung-Ho Rho!
wA3!

! Associate Professor, School of International Studies, Sejong University, South Korea,
sunghorho@sejong.ac.kr

Abstract: This study investigates the determinants of firm’s 4th Industrial Revolution technology
adoption and development. This study uses the “Survey of Business Activities” by the National
Statistical Office of Korea, which surveys and publishes in-depth management activities of Korean
firms. The firm level data includes 11,371 observations of 5,703 individual firms across manufacturing
industry(industry classification C) from 2017 to 2018. Firms with data for both years were selected as a
sample, and a balanced panel data was constructed and used for empirical estimation. The empirical
model employs a panel tobit model to use the censored data as a dependent variable. Main finding is as
follows. First of all, firm's labor productivity, size, internal R&D, and export have a significant positive
effect on the firms' decision to adopt the 4th Industrial Revolution technology or develop 4IR technology
internally. In addition, firms in a specific industry actively introduced and independently developed the
4th Industrial Revolution technology to be significantly different from other industries. Firms in
industries such as manufacture of coke and refined petroleum products (19), manufacture of computer,
electronic and optical products (26), manufacture of elctrical equipmrnt (28), manufacture of machinery
and equipment n.e.c. (29) and manufacture of furniture (32) are actively adoting 4IR technology.

Keywords: Business Activity Survey, 4th Industrial Revolution technology, Korean Manufacturing
Firms, Adoption, Development

8ok 2 A4e FAH IV EA 719 s32AF 201790~2018 Al =P A HERC, A
FTAF10~34)9] 5703741137158 HolHE &&alA 4z AP EHETE =9
Asts 719 BEA89S ASEAS 27 A= dHolHE BT M VY9e 3R
A 48 dld As5E FFAA G ATEPELS T A5 AHYE S8 dd BEY
2ys o]gstt. dukHAASs By Hegle IAFAFS IS F ginh T8
ATATE e 2k 4 719 = ALY, rE, UiF AT o5, FEF oi e
71gel 42k 4 gHrles =AY AAA R RS AAshedl Fovd 4o
FEFS 7MY B3 54 Ao VIPdES el 43 Y Ves o Ha4o=
e Zas, Avt B ARAAE, AARE, HFE, 94, oF 2 FAEH A=Y,
71EF 7141 2 4] A=Y, 7H AR FAF 719 Ee] el sk AfolE Bt

Received: December 04, 2022; 1% Review Result: January 18, 2023; 2" Review Result: February 19, 2023
Accepted: March 31, 2023

ISSN: 2508-9080 APJCRI 69
Copyright © 2023 KCTRS


https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/19
https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/26
https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/26
https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/26
https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/28
https://unstats.un.org/unsd/classifications/Econ/Detail/EN/27/28

4R Technology Adoption of Korean Manufacturing Firm

1. A&

421 ¥ -2 20161 AAIEAEHA A Klaus Schwab[1]e] 2]&] &
HAh =olo] wEW AlSt 295 AFE, loT, BldlolH, ®Xutd 7]

=
=9 HOE
oe] Fokol 7lwo]l FHALRE FA HESA AA AA AAY AAde] vk ow
WAl AlAle] ARS| e sl kel A1l Wiyl dojugel o SHal QT ol %
ole} #Hgk 7|= Wstel AL WA, Ve Sl dEiA B Ag7F o|HA L
Atk 53] 7199 42448 7] (4th Industrial Revolution technology: ©]% ‘4IR 7]&’2
A7) EYLe F8g FAod 7IFY AlVles =4 e File] AAl AA G
Aol AnEE St #AAEo] Ja AA BAY W Fgo] old wel A7
wEolth, 53] g2 JRFGAT|Eo] wdEol 7|l o AV]eE Elo] wjg-
et A dojupar o FE FAY ARG VIFECl AA AdA BAYE FAE
el Bdele A FY =9"S star QlojA olelgk WIEE #AFstedH T4
ou|7b k. o] gk wjAelA . AFE e Alx 7YY 4R Vs =S Z2ASE
719 54 89S AT B¢t & ATy 5342 M ASE FE ol&9 AHE
7hel7] o= 4R 7l =99 7] 54 71 719 @5 3 ok §AA A4 E
FIA A 7199 Ve Bl #eE Ao F2 TAE Yok AS HAE S
2 AT AL ted 2ok 2" A s o8 wiAde Awstal ol wE HF
7HaE AR 3o e AR BES avlsta IAEAE Jdst & a1 ARE
A Aleta EA gt 4 AEAAE AT AHE A s

2142} QY 7T AA A S

< HdlolElel AL STE HAFE T ¥d Vs 2de] wig wE=ia o
=o] st M= 2o yxEst AvtESE WAsrE desar glo] ikl
- A 2Ro] XL ojnA
Abe EYlE F8l 7= Alxdde] dadlel=sal vk ol # @k el 44k
rgol =olEar n2]. oY AES A AMEE Zlsel AAl AR e
o wkE Aolgtar FETTh sHANt oW 5AT Y|wo] AwpiEe] A
71 A el ofd I} & AAA SASAY dSerl= da AR

[e)
A&
o

E10

_

AR T A7) ek 7bE 3 =ol® A A8A} Robert Solow[3]: 19874 3%}
A g golgtar 2 TH 7= HdH Tlsrgiel og AAl gl s
w=qataA «9-ge HFH Algel A3 oA o= XY AFHE E 5 9
(5] R R A S B = ] 8 = 7t sithogtar 37k
o] MZE Ve wdm AA AYE Azt ATEAe™ FA d7] A
A Fgel 940 AT =gk 2000 el EolA B U HFEIF Ao BRE
719l BEE AA = AAstE WA 7199 223 5 #o] AFH k]l
7t Q= AEE AdfshA] v WFOE H Foll= AA AA A AakA

Mo
o

Y
o
=
)
o

afee ee JEe wre] ARF ax Ademolzdr BAwE Axl A

70 Copyright © 2023 KCTRS



4IR Technology Adoption of Korean Manufacturing Firm

}T}. Bresnahan and Trajtenberg[5] ©]

293

@k ol a7}

A e

1
s

(general purpose technology: GPT)&}t

2~
=

o]
H

Pl
=

7)40] arsle] dnh
SN

=
=
7]

of el o8 FEEAoH o
k)

A

pul

Al

!

=)
qmo

jgase)

o
XO

X0

-
T

Al (time to  sow)Oll

A

g A= Ad e

A o]
b AR S

24

o] 7}ok(time to reap)

=
=

o

B

0|

R

3wl 7 ol A

1zt o2

] 3]

22 7Hd AA: 7199 e =9 23 84

o o 7T
o T oE
~ ® o
o, X
ofm_/u.AT.cNE
SN
Nmﬂm%
_|._1_|;0
SR
MW%%
0 —_—
ST
R
ﬁ&%ﬂoE
_ﬁﬁﬂéeﬁﬁ
o bl BN
) .
le. 7MH
N o— o
m oo em D
X
{] NEC,_ )
ﬂﬁ%%
oﬂfﬂ:MAT
: X np| 9
o) T T M
m_,n__uﬁ l.oE
3o R
%%ﬂ%
ﬂaam%x
o= N
mAﬂ7Mmﬂ_.
MAT%
RGN
T8 o ol
'~ % < T
H wr o

ol A=

o a9E=

A7}

wer

—

o
H

A7 gk agdE % ®
780l AAEe Fakshs 719

712
%} 7 (technology, organization, environment:

—

L=NY¢)
=

oa

ol 7]

KR
| N

‘TOE’

ke
T

°|

7l 24

o &l

A ol

o)

A77F 7= i8] TOE ol &

- o
15

w2} A

ol

o
B

o

4 TR Ee gnay T2t 7199

il
"

—

N
o

i
e
il

]

Z 2] (organization) ¥

°lE

o

14

H

e

%17 (environment)

o

Al

t}. D94 Brynjolfsson, Rock and

Syverson[10]-> o] 7]

o & o

WS

= H

_ 0

=l

o M
_ZT

o) =K

vi

m]oE

%
5
Atk a8 PE 4R V|E E=Y9

M op o

R

71gle] © AFHew

e
NE
K

3l

o
N
ol

—

14
el

i

7191¢] ERP 7]& &9

ke
T

t}. Pan and Jang[11]

71

Copyright © 2023 KCTRS



4R Technology Adoption of Korean Manufacturing Firm

7]%=%] <£H] % (technology readiness)©] 8.3 W7t & AT
71 1 Aol w8 7)1 4R 7]ES o HIFHor =Y Aot
@ugh ALk G97F oAy FolojA Tie =Y A Al ¥ 2 R A Fdiet

BAA wdE v 7hsAdel A 714 =4d F v Al=E
u]o|t}. Brynjolfsson
= =9 A54ds

= S wEA GAdsA AVs

5} Aol A=4d +

7N19e AFNE 5SS =AY o AAd fgigt F, A% dFE

ShoH13]. M2 A 7&e 4$ BAxow g A AH HYIA EAS

Ak 7S UR A 25S B 2Fo s59Es v|2a ol#d
] |

N2 oo £ do o
AN U AU S w AR GO )
ol :
o

w o X

@rtAto 2 & 7ol MER 7lEs O S8R E9T 7 Utk FF Al
o

st 719 olvl =l Aol AR BACA FEd VIde® e &S
st AA e 7HAY F4 AAYS Z2EE 719 olvile]. oldE 7IdS AEAQ]
AAE 745 8l ME2F 7S 45492 =93} Frank, Dalenogare and Ayala[17]+
71dol 2wt A k2l (competition pressure)©] Al7]&E =919 a3 AA Q9lo] HS
S H

M 4 FEE ot V1Y 4R V=S U AR EYE Flolt

oz B dAfor ZF&d AzE 273t 7|85 2AE SAHAA i)

HMS 10166)°1tF 200613 H-E H
A ol 7des e E He
= Edsta ok AdwEAb e
=

(©)
W, e AEE 9 oA A
3 G

o
fuf
Jm
ofr
N,
2
Lo
!

O

>~
S
e
e
offl
BN
>
=
3
r\“
it
i
.
An
rir
=
=

87127 wjg- A Al 2018 7
dd Adie] Az =QiEe] ARE 48d 5 3
i dEAL, A4 719 RSN =S dAlE
MErela =R £ ARE gy Q. B A3= v

S R oI R AHA
=

WMGEE Fe z2aHow

o r2 @ KT N YO g uZ [
O o 4y dr 2 O mfy @ oo R rn
ol

72 Copyright © 2023 KCTRS



4IR Technology Adoption of Korean Manufacturing Firm

2,

74 E3(ordinary least square: ©]F ‘OLS’ o= Xz AL 4~ gl
2o FEWMETL TR R (censored data)©] 7] wlito|th & 4IR 7]
A WF7E 0% 7Idoel v EAlstr] wiEolth oldd FHWS
LS 23S &8sty Horl wAstal dAFAZFS 4= T slth
1 2 dA7elMes e A8 545 A sid EY(panel tobit)
EXl 2y F3 EH(pooled tobit) EE el B3 7jA|o] vk
AT F AoA o A o]dAH EAS BEE £ A ¢ ga&4<
A= Aol Zhsetth g JRAY 54 dEdes dERSE 1A
A waje]l Qled EXl BN FEadE <

o
=1

[
by
Ol
28
rir

ol
-

o]

=

ol
-
DY
5

( rlo

Of

= oY

CE o oxl FTooft O ob xQ ofN kv
o o
N
N
lo
o,
do
=
>

M dor N oox,
N ol o

o & ol

off Hl

filo

e

AN N
&=
SN
N M
ol\ m[o
ol o
E s

N
RS jﬁ
SN
W [0

4IR adop/4IR dev = ay+ a, * Internal R&Ddummy +a, * Exportdummy
+ ag * LaborProductivity + a4 *Scale + as*Industrydummy + ¢

Waol thek AojE [® 117 2ok 7R 232 o 22 W

| gr WgR z2gdor gogn $4 4R 71EEY
ZHA e AgEgle] 4R VES RSN g8t oFE ]
d@Ete 4o agE aeb or Fekes ARG, ddel

-1 =

29 wEANYe BB Y ARARE @
Z] J
=y

FTAE 107 Adtehs FUPHAE Aol dh

U
N oo
%

oo 2

WEA vlERsksh ains wevE st Qe ggeleldl vt 7% )
U a9l REAE ANSE olF ATA mEAN0R hre] Atk AT

N
A
4 22 o g pE O T o o

& =
[¢)
guis 719 WE AT A%l Qi A% 12 gk P 0o= Foart
ATAY TRAEE FPsHE A4S AT

B AT 242 fA5%a A =
FEL obpayss At 44s de U s oR AT A% 2%
ASFoRA Pz e PPRES WEE 2440 AP £F un) =
1ol & Aol Yt A4S 12 9= AP 002 gelgh Az /149 A5 2
544 5 Afe) e 71 mgel o w4 Adst sl olfAE 54 A
ade fRRel Jlel ¢ FEL A

[ 1] 7 W 49

[Table 1] Variable Definition

W 49
AR 7% =9 Hul " 4R 71ES AFEE Qe 719 1, ol 0(4IR 7]E B2 10T, Fd%=
= A9, duolE, ®mupd Al E22], 3pE Y, ZHE AR/VR)
4R 7] A | g B4R 71ES AA st JE 7192 1, oFYW 0@IR 7|E 55 10T, 2855

Copyright © 2023 KCTRS 73



4R Technology Adoption of Korean Manufacturing Firm

AFE, Ydolg, Zuld, Al 25391, 3DZ Y, 2 HE X AR/VR)
T A 714G AR E el (UH%%7HJ+HHHM Ankke]n]-1 ]2k 5272 -
=5 L R e B e ] DY B e )
472 A4 AR AT LA (A B 8RR A9
A5 i oy or W I3 "dE Uit A AEe] e 7192 1, oW 0
= g7 T vl B8l A 5 AAo] = 7Y 1 ok 0
T8 WFY VxEAFE [ 209 Zvh #53Ess 2de 2 1137970 714
FHolth T F gl wiel Zol AA YL o wEAMYS 7AA "ok
ZNAd-sZAE AAZE 5090 o) ZIdel disiAnt AEEANS X&) wiiel Bt
A9 Hzghe s00lt
[3E 2] 71% BAZ
[Table 2] Descriptive Statistics
A A5 At EEHEA HxAY
4R 7)== 11,379 0.0843659 0.277948 [01]
4IR 7] 11,379 0.0609017 0.2391604 [01]
AL 11,379 103.0299 100.5363 [-652.7956  2741.817]
AA49 11,379 308.1927 1977.348 [50 102356]
A5 11,379 0.7713332 0.4199926 [01]
FEgv 11,379 0.8112312 0.391342 [01]

A 4R V1ES E=eke ZIgast vEe [E 39 2u AlRd A V19 28
2017\ 3} 2018 d0l 2A 4R 7ES E=Yshs 719 HIES 843%3iHh 2017d
A== N ] 2018»3t olMr} tha ETh TS 4R /%S
) 19 WS 6.09%% 4R Z1Ee] FAVIRE et obA
€d AER By sibEo] A= @2 AR QA
BAE AP 55%] 719l 4R 71ES =Nl 50%°]
A ggstar Aok AAE, ASE, 98
ol )

we 2L N ofy
2 N @ o2y
QL
o
N

oL 2 N

K] 7195 T=EYEs 7| AL

10 A8E A%y 772 41 531% 28 3.62%

11 &8 AxY 52 1 1.92% 0 0%

12 2] A =4] 1 0 0% 0 0%

13 AFAIE AlxY; o549 353 1 3.11% 7 1.98%

14 o5 o5 A g ZIAFE AxY 268 19 7.08% 12 4.47%
15 715, 7P 2 Al Az 70 6 8.57% 2 2.85%

16 ZA B Al AxS; 7H A9 20 1 5% 0 0%
17 F3x, Fo] @ FolAlE AxH 236 8 3.38% 7 2.96%
18 A3 & 7F A EA1Y 118 8 6.77% 6 5.08%

19 T2, Ak D A5AGAF A=Y 20 11 55% 10 50%

74 Copyright © 2023 KCTRS



4IR Technology Adoption of Korean Manufacturing Firm

20 s}EEA 9 SShAIE Al o FE A 808 54 6.68% 30 3.71%
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[Table 4] Regression Result of Panel Tobit Model
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[Table 5] Hypothesis Test Results
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