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Abstract

The purpose of this study is to analyze the factors affecting innovation activities related to the
introduction of the 4th Industrial Revolution technology for Korean firms faced to the severe global
trade and competition environments. This paper conducted an empirical analysis using the ‘The
Survey of Business Activities’ distributed by the Statistics Korea in 2019. According to the results
of the analysis, it was found that the firm size, labor cost, R&D, and intellectual property rights had
a significant influence on the firms' adoption of the 4th industrial revolution technology. It was also
found that the dummy variables such as strategic alliance between companies, review of entry into
a new business, transfer of main business operations, and holding of subsidiaries had statistically
significant effects on innovation activities. In addition, this paper showed that the firm characteristics
had impacts on innovation activities of firms by the 4th industrial revolution technology type. In
order for Korean firms to adapt to the challenges by the 4th Industrial Revolution, it is important
to provide policy support and an environment in line with the characteristics of the firms.
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Table 1. Basic Statistics

Variable Obs Mean Std. Dev. Min Max
LABOR (person) 5,493 408 2,168 7 102,356
ASSET (million won) 5,493 612,920 5,874,690 308 262,000,000
SALES (million won) 5,493 349,796 2,928,137 0 170,000,000
PAYROLL(million won) 5,493 30,688 187,512 0 7,887,895
RND (million won) 5,493 9,432 225,532 1 15,500,000
IP () 5,493 118 970 1 39,070
PARTNER 5,493 0 0 0 1
NEW 5,493 0 0 0 1
MAIN 5,493 0 0 0 1
SUBCOMP 5,493 0 0 0 1
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Table 2. Analysis of the Determinants of the 4th Industrial Revolution Technology Introduction

: (1) (2) @3)
VR Poisson Probit Logit
0.283" 0.208" 0.426™
1 - - -
n(ZABOR) (0.090) (0.068) (0.124)
~0.246" 0,165 0,321
1 - - -
n(PAYROLL) 0.077) (0.058) (0.107)
0.138" 0.108" 0.201*
1 - - -
n(&ND) (0.022) 0.016) (0.030)
0087 0.073" 0128
1 - - -
n(2P) (0.024) 0.017) (0.031)
0.819" 0.753" 1.285"
PARTNER (0.069) (0.063) (0.107)
0.761 0.791 1363
NEW (0.091) (0.099) (0.169)
0.410 0.371* 0.666°*
MAIN (0.193) (0.198) (0.332)
0.190" 0.103" 0.190"
SUBCOMP (0.069) (0.047) (0.086)
Constant 0,544+ 1,803 ~3.028
(0.301) (0.238) (0.436)
Obs. 5,493 5.493 5,493

Notes : 1. ( ) signify standard error
2. *p <0.01, *p €0.05, *p €0.10
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Table 3. Analysis of Determinants for Each Technology Introduction of the 4th Industrial Revolution

R (1) () (3) (4) (5) (6) () (8) (9)
[OT CLOUD BIG_DATA MOBILE Al BC 3DP ROBOT VR_AR
0285 0.2 0.229 0263 0629 0550 0237  0586™ 0.766™
In(LABOR)
0.18) (01720 (01790  (0217)  (0.2%5)  (0.284)  (0.253)  (0.224)  (0.268)
-0.198 0.0 0.118 -0.048 0317 0173 0061 0214  —0.357
lH(PAYROLJ
(0.151)  (0.154)  (0.157)  (0.188)  (0.203)  (0.275)  (0.222)  (0.219)  (0.275)
0120 0078 0118 013%™ 0.160** 0075  0.133* 017 003
In(RND)
00420 (00420  (0.041)  (0.053)  (0.052)  (0.069)  (0.052)  (0.066)  (0.073)
n(z8) 0197 0.049 0070  0.159™ 0055  -0.117  0.182" 0004 0258
(0.045)  (0.045)  (0.045)  (0.060)  (0.054)  (0.081)  (0.073)  (0.069)  (0.083)
1050 1231 1235 0986™  1.128**  1.246™  0539%  0.9M™ 1011
PARTNER
0.148)  (0.145) (0.144) (0.164)  (0.165)  (0.248)  (0.240)  (0.235)  (0.247)
- 1044 0778™ 0991 0.84™ 0673 0685  0582° 092" 1.058"
(02200 (0.240) (0.220) (0.246) (0273  (0.3%5) (0.33)  (0.3%)  (0.361)
ALY 06% 035 ~0.757 0458  1.008* 0015 0400 095  0.004
(0.459)  (0.504)  (0.812)  (0.605  (0.49%)  (0.999)  (0.766)  (0.650)  (0.988)
0.083  0.103 0.087 0305 024 0276 0200 0057 015
SUBCOMP
(0.138)  (0.13)  (0.137)  (0.169)  (0.166)  (0.242)  (0.20)  (0.220)  (0.274)
Constant A5 508 BAT BT ST S0 62U 6106 64
n. n
(0.610) (06450  (0.660)  (0.759)  (0.800)  (1.222)  (0.890)  (0.983)  (1.1%)
Obs. 5493 549 5,493 5493 5493 5493 5493 5493 5493
Notes : 1. ( ) signify standard error
2. **p <0.01, **p €0.05, *p <0.10
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Appendix
Comparison of Basic Statistics between Companies Using Technology of
the 4th Industrial Revolution and Companies Not in Use

Table A. Companies Not-Using the 4th Industrial Revolution(Obs.:4,580)
Variable LABOR ASSET SALES PAYROLL RND IP  PARINER NEW MAIN SUBCOVP

Mean 292 373,689 205,169 20,329 3,754 7 0 0 0 0
Std. Dev. 1,284 4,605,534 1,253,116 113,567 52,025 467 0 0 0 0
Min 7 308 0 0 1 1 0 0 0 0
Max 66,276 262,000,000 43,200,000 6,056,316 2,579,465 23,339 1 1 1 1

Table B, Companies Using the 4th Industrial Revolution technology(Obs.:913)
Variable LABOR ASSET SALES PAYROLL RND IP PARINER NEW MAIN SUBCOMP

Mean 990 1,813,528  1,0/5,622 82,677 37930 346 0 0 0 0
Std. Dev. 4,430 9,981,520 6,567,389 379,188 540,227 2,123 0 0 0 0
Min 8 1,392 93 0 1 1 0 0 0 0
Max 102,356 219,000,000 170,000,000 7,887,895 15,500,000 39,070 1 1 1 1






