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Abstract

With the advent of the 4th Industrial Revolution, there is a rising interest in the impact of these
changes on Korea's trade. While the previous studies related to the 4th Industrial Revolution are very
limited in the field of trade research, this study attempts an empirical analysis regarding the effect
of the use of the 4th Industrial Revolution technology on the performance of exporters, based on
the data of the Survey of Business Activities during 2017-2019 by the Korean government statistical
office. Through the empirical analysis in combination with the propensity score matching (PSM) and
the difference-in-difference (DID) analysis, this research confirms that the use of the 4th Industrial
Revolution technology has a positive effect on the export performance of Korean exporters.
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Table 1. Technologies of the 4" Industrial Revolution

Source

Technology

(Physical) Autonomous vehicles, 3D printing, Advanced robotics,
New materials(graphene)

Schwab (2017)

(Digital) Internet of things(loT), Blockchain

(Biological) Genetics, Synthetic biology, Genetic editing

PricewaterhouseCoopers

Artificial intelligence, Virtual reality, Augmented reality,

(2021) Blockchain, Drones, loT, Robotics, 3D printing

The Presidential Committee
on the 4th industrial
revolution (2018)

Artificial intelligence, loT, Cloud computing, Big data, Mobile

Statistics Korea (2019)

Artificial intelligence, loT, Cloud computing, Big data, Mobile,
Blockchain, 3D printing, Robotics, VR/AR
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Table 2. Descriptive Statistics

(Unit: Mil. KRW/No.)

Group Variable N Mean Min Max
Exports 384 252,013 1 35,456,900
Sales 384 755,711 2,839 40,324,651
Adopters Asset 384 903,831 1,440 60,980,608
Employee 384 850 15 38,735
Cost 384 668,093 3,487 29,505,602
Exports 4,534 36,390 1 12,554,830
Sales 4,534 162,501 619 28,653,512
Non-adopters Asset 4,534 168,747 1,890 47,162,963
Employee 4,534 235 6 25,604
Cost 4,534 155,242 1,393 27,692,001
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nE FF FE g W) 2018de] A B vwshaa gk 24D B 2 a
TE =Y F27|4%e vz B4 & = AZASsAPsM) BEH o]Fx}o](DID)
i}, N Ee Agste] 2gat
20189 1EC R NPT Ho 5E AFRFNRANE F2195 58S
A 71E] 1HEEY oS FES VYo R 4 7|9t 2 JEFHFE &S § ol &85ty
ak AdEHE Ve €8 7199 HER V1YY 421 e &8 7|9 vgs 71 T A
Sl vpzal(gdol]), AR, FU9 SRR

Z, MG ol tigk 718 AE (Table 2)
o} At} 43k HGEHE V1ES 83 IdE
(adopters) Z-83}4] 252 714 (non-adopters)
of vl FEAHoR FEAS HES wjEI,
AR, AL Tl FHez ot
2 71959 Aog et

=
2. A

AR7=9% 9 7|«d4] A4 AgATE
< gY 71949 vla did 719S ik &
AalE HHES AYs7|= o (Bharadwaj,
2000; Chae Ho-Chang, Koh Chang-E and
Prybutok, 2014), & 3% o|g3t W ES
Faste] 43 AT 7% mYo] Sl
AE g AR 3 2AHY B

i W o] FAtol

T

L

ol (24
oL, %1'
T L
o 3£
L o
X ox
o otk

X
]

AN 5 e wek ohet Faw 2 olA o)

2] ARF E5 u}
7

Aoz 7| Hc},

2

il

y
e
ol
a2
x
=e]
o
[92)
(@}
=]
g
c
=
I
=)
[oN
=
c
=3
B



Table 3. Balance for Data

2 QT 71 Bgol w24 v 9% 329

Group Means Treated Means Control Std. Mean Diff.
Distance for All Data 0.1217 0.0539 0.5176
Distance for Matched Data 0.0905 0.0905 0.0002
Fig. 1. The Distribution of Propensity Scores
Distribution of Propensity Scores
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Fig. 2. The Histograms of Propensity Scores before and after Matching
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Table 4. Difference-in—Difference Parameter
Adoption Post-adoption Difference
Non-adopters Ve Lo+ /s Vezs
Adopters Lo + 5 Lo+ B+ B+ s B+ s
Difference Vet L+ B As
Table 5. Results of Difference-in—Difference Estimation
Dependent variable:
Variable Model 1: exp/sales Model 2: Inexp
coef. S.E coef S.E
ird 0.060"** 0.017 0.531* 0.216
year -0.058" 0.032 -1.058"** 0.407
ird*year 0.074 0.039 1.013** 0.494
constant 0.158"** 0.011 7.870"* 0.142
obs. 1056 1056
R2 0.026 0.017
Adj. R2 0.023 0.015
Residual S.E 0.240 (df = 1052) 3.050 (df = 1052)
F statistic 9.274"* (df = 3; 1052) 6.179"* (df = 3; 1052)

Notes: *£X0.1, **p0.05, **X0.01.

Yie = By + Brirdy + B year, 2)
+ Pilird fyean )+ €,
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Table 6. Results of Difference—in—Difference Estimation with Covariates

Dependent variable:

Variable Model 1: exp/sales Model 2: Inexp
coef. S.E coef S.E

ird 0.052"** 0.016 0.404™ 0.165
year -0.044 0.031 -0.966""" 0.311
ird*year 0.065* 0.037 0.894* 0.374
Insales -0.047 0.066 0.314 0.677
Inasset 0.056™* 0.012 0.615"* 0.125
Inemp 0.0001 0.013 -0.099 0.133
Incost -0.004 0.067 0.229 0.681
size_dum 0.036 0.033 -0.242 0.338
ind_dum Yes Yes
constant -0.108 0.132 -9.834™* 1.343
obs. 1056 1056
R2 0.151 0.451
Adj. R2 0.135 0.441
Residual S.E 0.225 (df = 1036) 2.297 (df = 1036)
F statistic 9.697** (df = 19; 1036) 44,861 (df = 19; 1036)

Notes: *£X0.1, **p0.05, ***£X0.01.
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