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1. Introduction

¢ Since the Korean economy has pursued external-oriented economic development,
it is very sensitive to changes in the global trade environment.

@ Japan and China are also among the countries that have pursued external-
oriented economic growth, just like Korea.

¢ And Korea, China, and Japan have maintained industrial and trade dependence
based on a GVC that is stronger than that of any other country in the world.

¢ In particular, Korea, China, and Japan have pursued industrial advancement and
economic growth under the trade linkage structure with the United States.

¢ Therefore, the trade dispute between the US and China has a significant impact
not only on trade between the two countries, but also on the GVC between Korea,
China, and Japan.

1. Introduction

¢ Today's presentation has two contents.

¢ First, we will examine the impact of the trade dispute between the US and China
on the trade linkage structure (GVC) between the two countries.

¢ Then, we will examine how the confrontation and competition between the US
and China have affected the trade linkage structure between Korea, China, and
Japan.

¢ The trade linkage structure referred to here represents interdependence and
production spillover effects, and refers to the so-called GVC.

¢ The analysis method introduced the international input-output analysis model, and
the statistics used ADB's MRIO.




2. Impacts of US-China GVC due to trade disputes

@ The US dependence on China has been decreasing since 2018, when the US-
China trade friction began in earnest, but has been on an upward trend since 2021.

@ During the same period, China's dependence on the US continued to decrease
until 2017, but has increased significantly since 2018. The increase rate is more
than double that of 2017.
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2. Impacts of US-China GVC due to trade disputes

¢ Both countries have significantly changed their dependence on each other as of
2018. The US has decreased, while China has increased significantly.

¢ These changes indicate that the US-China frade dispute is further strengthening
China's GVC with the US.
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2. Impacts of US-China GVC due to trade disputes

¢ The US production spillover effect on China has decreased slightly since 2018,
but it still significantly induces industrial production in China.

¢ China's production spillover effect on the US continued to decrease until 2017,
but has increased significantly since 2018.

Changes in US-China production spillover effects
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2. Impacts of US-China GVC due to trade disputes

¢ The US significantly induces China's industrial production in fransportation
machinery, electrical and electronic, and general machinery.

¢ China significantly induces US production in the electrical and electronic,
chemical, and transportation machinery.

" Changes in US-China production spillover effects
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3. Impacts of Korea-Japan-China GVC

@ Korea's dependence on Japan increased over the past 13 years until 2018, but
then began to decline and has been on the rise since 2021.

¢ Meanwhile, Japan's dependence on Korea continued to decline over the past 13
years, but began to rise in 2021.

Changes in Korea-Japan Dependency
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3. Impacts of Korea-Japan-China GVC

¢ Korea is highly dependent on its counterpart in metal products, chemicals,
transportation machinery, and electrical and electronic products, while Japan is
highly dependent on its counterpart in metal products, chemicals, electrical and
electronic products, and general machinery.

¢ The Korea-Japan GVC has been significantly weakened since 2017 due to the
US-China trade dispute, but has been showing a strengthening trend since 2021.

Korea on Japan Changes in Korea-Japan Dependency
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3. Impacts of Korea-Japan-China GVC

¢ Korea's production spillover effect on Japan continued to show a gradual increase,
but decreased after 2017 and increased from 2021.

¢ Japan continued to show a downward trend, but the downward trend stopped
after 2018 and turned into a gradual increase from 2021.

Changes in Korea-Japan production spillover effects
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3. Impacts of Korea-Japan-China GVC

¢ Both Korea and Japan are significantly inducing industrial preduction in their
counterparts in metals, electrical and electronic, chemicals, and general machinery.

¢ As can be seen in this figure, the production spillover effects of Korea and Japan
on their counterparts have decreased significantly since 2017, but have been
confirmed to be expanding again from 2021.
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3. Impacts of Korea-Japan-China GVC

@ Korea's dependence on China continued to increase until 2017, but has been
decreasing since 2018. It is increasing again in 2021, but remains at the 2017
level.

@ China's dependence on Korea continued to decrease until 2017, but has been
confirmed to have decreased more significantly since 2018.
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3. Impacts of Korea-Japan-China GVC

¢ These changes indicate that the US-China trade dispute is having a negative
impact on the strong GVC bhetween the two countries.

¢ Korea is heavily dependent on its counterpart in electrical and electronic,
transportation machinery, and metals, while China is heavily dependent on its
counterpart in electrical and electronic, general machinery, and chemicals.
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3. Impacts of Korea-Japan-China GVC

¢ Since 2010, Korea's production spillover effects on China have continued to

increase, and although they temporarily decreased in 2018, they turned to
increase again in 2021.

¢ China's production spillover effects on Korea showed a gradual decrease until
2018, but decreased significantly in 2019.
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3. Impacts of Korea-Japan-China GVC

@ Both Korea and China are the largest inducers of each other's production in

electrical and electronics, so the GVC between the two countries in this industry
can be said to be the strongest.

¢ The US-China trade dispute can be said to have reduced China's production
spillover effect on Korea more than Korea's.

) Changes in Korea-China production spillover effects _
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4. Conclusion and Implications

¢ The implications of the results of this study are as follows.

@ First, the US-China trade dispute is causing China to increase its dependence on
the US and expand its production spillover effects.

@ Second, this change is acting as a factor that strengthens the GVC between the
two countries more than before the trade dispute.

@ Third, it was confirmed that the US-China trade dispute has significantly reduced
the US production spillover effects on China, which is having a positive effect on
the trade balance.

4. Conclusion and Implications

¢ Fourth, it should be noted that the GVC between Korea and Japan has been
weakening since the US-China trade dispute.

¢ Fifth, the trend of increased production spillover effects due to Japan's increased
dependence on Korea, which has been visible since 2021, means that we can
expect the possibility of deepening GVC between the two countries.

¢ Sixth, it should be noted that Korea's dependence on China has decreased
significantly due to the US-China trade dispute, which has resulted in a decrease
in trade between the two countries and a change in the trade balance.

¢ Seventh, in other words, it is no longer possible to expect Korea's trade surplus
with China, and rather, the trade deficit with China is likely to continue to expand.




Thank you
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Table1. RitBEEZENRFHLESIER

Tablel. Social and E conomic Indicator of Northeastern Asia (2023. US$, %)

Countries Pop. il GDP GDP per Export Import Total
thousands
or Areas thousands i Billion Capita Billion Billion Trade Billion
Japan 124,517 378 4.219| 31,368 751.6 902.6| 1,654.2
(China 1,410,710| 9.600| 17,758 12,594 3,604.5 27115 6,316.0|
Tai Wan 23343 36| 753 32344 4432 435.1 878.3]
Hong Kong 7,536 1 381 31,591 390.1 433.1 823.2
[ROK 51.713 99 1,839 35,562 683.6| 731.4 1,415.6
[DPRK* 26,161 121 151 577 1.8 3.2 5.0
IMongolia* 3,447 1,567 2.0 5,893 1.9 21 4.0
[Russian Fed. 143,826 17,075 2,009 13971 592.1 280.3 872.0|
INEA Total (a) 1,791.255 28,875 27,113 3,876.3 3,223.9 11,959]

Source: JETRO (2024.9). WTO.IMF Ete.,
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The effects of direct and indirect trade linkages on GDP comovement during
crisis times

Kichun Kang

School of Economics & Finance, Yeungnam University, Gyeongsan, Gyeongbuk, South
Korea (kichunkang@gmail.com)

Abstract

Using panel data for Korea and its trade partners from1992 to 2022, this study shows that the
effects of trade linkages on cross-country GDP comovement differ between crisis and tranquil
times. The effects of bilateral trade and common trade exposure to third countries on GDP
comovement are greater during crisis times than tranquil times. The strength of common trade
exposure as a transmission channel of global shocks increases significantly during crisis times.

Key words: trade, GDP comovement, crisis, bilateral trade, common trade exposure

JEL Classifications: F15, F44
1. Introduction

Correlations of GDPs between countries rose dramatically during crisis times rather than
during tranquil times (Abiad et al., 2013). It is generally known that international trade linkages
are important channels for the transmission of global shocks across countries. Some recent
studies (de Soyres and Gaillard, 2022; Avila and Mix, 2020; Brauning and Sheremirov, 2022)
argue that to better understand the total effect of trade linkages on GDP comovement between
two countries, one should account for the direct effect of bilateral trade (as first confirmed by
Frankel and Rose, 1998) and the indirect effect of common trade exposure to third countries.
Global shocks hitting every country in the world are transmitted to countries through bilateral
trade flows, as well as common trade exposure to the remaining countries. For example,
consider Korea and Taiwan. The high GDP comovement between them during crises would be
induced by their bilateral trade intensity and common trade exposures to China or the US. They
face additional shocks transmitted from common partners and their GDPs comove more.

Despite the sharply increased GDP comovement during crises and the salience of the
indirect trade linkage, the literature has not answered some important questions: Are the direct
and indirect effects different between crisis and tranquil times? Which trade linkage is more
strongly associated with sharp increases in GDP comovement during crises? Is the indirect
effect important?

Our study answers these questions by examining the association between GDP
comovement and trade linkages formed by bilateral trade and common exposure to third
countries during crisis and tranquil times. We focus on Korea, a small open economy (SOE)
because SOEs are known to be highly dependent on international trade and vulnerable to
external shocks (Kehoe and Rhul, 2008). As shown by Avila and Mix (2020), common trade
exposure is an important source of output comovement especially for SOEs. This study
provides novel findings on the direct and indirect effects of trade linkages on GDP comovement
during crises.
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2. Empirical strategies
2.1 Data and main variables

We build a sample containing the period 1992~2022 and Korea (k)’s top 150 trade partners

(c =1,...,150) on both real GDP and bilateral trade flows. The real GDP at constant 2015
prices in US dollars is taken from the World Bank's WDI. We calculate the GDP correlation at
every point in time rather than over an interval of time (Abiad et al., 2013; Duval et al., 2016).
GDPCorry;, = L= (9i3,0) (1)

Ok0j

where gy; and gj; denote the real GDP growth rates, gy, and g, denote the mean of real
GDP growth rates during the total sample period, and o; and o; denote the standard
deviation of real GDP growth rates.

We collect data on bilateral trade flows from the Korea Customs Service’s database, and
measure bilateral trade intensity (BTI) as the ratio between bilateral trade flows (Tyoj.) and

total trade flows (X<, Thoct)-

BTl = 52 i @

To measure common trade exposure (CTE) to other countries, we use two indexes
measuring trade partner proximity by de Soyres and Gaillard (2022), who suggest two degrees
of trade partner similarity. As the first degree of trade-partner similarity, we use an index
measuring the overlap in two countries’ trade partners. Two countries that are increasingly
linked to similar partners are likely to comove. Note that two countries k and j with very
similar trade partners have an index close to one, whereas two countries trading with
completely different partners have an index of zero.

Tk«—»c,t _ Tj<—>£,t
Tkt Tjt

CTEle =1-3%, 3)

As the second degree of trade partner similarity, we use an index measuring the extent to
which country £’s partners are linked to country j’s partners.

1 Trozt Tk<—>y t Tj<—>z t Tj<—>z t Troz t+Tj<—>y t
CTE24; = = - ' ' : £) x TkozttTjoy, 4
kjt 2 EzeP(k) ZyEP(]) The + Tre + Tie + Tt Tie+T)e ( )

where z is a partner in the set of country k’s partners and y 1is a partner in the set of country
j’s partners. The more similar the partners of country k’s partner are to those of country j’s
partners, the higher the second degree of common trade exposure.

To investigate whether the effects of bilateral trade and common trade exposures differ
between crisis and tranquil times, we divide the years of 30 into three crisis times and three
tranquil times. For crisis times, we select three periods over the years of data: 1997~99(97
Asian crisis), 2008~10(Global financial crisis), and 2020-22(COVID-19 crisis). For tranquil
times, we select three periods: 1992-96, 2000-09, and 2011-19. We compute GDP correlations
and two common trade exposures, and then average them for each period. As shown in Table
1, as expected, GDP correlations are modest during tranquil times but rise dramatically during
crisis times. The Korean economy comove much more with the rest of world during the
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COVID-19 crisis than during any other crises. The common trade exposures have increased
over the three decades, indicating that the world economies have becoming more integrated.

Table 1. GDP correlation and common trade exposures

GDP correlation 1% common trade 2" common trade
(GDPCorry ;) exposure(CTE1y ;) exposure(CTEZy )
1992~96 0.228 0.389 0.367
1997~99 (Asian crisis) 0.486 0.376 0.384
2000~09 0.250 0.390 0.378
2008~10 (Global financial crisis) 0.541 0.413 0.395
2011~19 0.295 0.420 0.407
2020~22 (COVID-19 crisis) 0.582 0.416 0.409

Note: The numbers reported are averages over all country pairs and each time period.
2.2 Model specification

We begin with a specification with a fixed effect to control for unobserved heterogeneity
between countries. To test whether bilateral trade intensity and common trade exposures have
a greater impact on the GDP correlation during crises than during tranquil times, we include
interactions between trade linkages and crisis times. We introduce a dummy variable that equals
1 for crisis times in our sample:1997~99(Asian crisis), 2008~10(Global financial crisis), and
2020-22(COVID-109 crisis).

GDPCorryjy = B1ln(BTlyje) + B2In(CTE1y ) + B3in(CTE2y ) + Buln(BTIy¢) X Crisis
+,851n(CTE1kjt) X Crisis + ﬁ6ln(CTE2kjt) X Crisis + Xy je +vij + exje (5)

where GDPCorry;; is the GDP correlation between countries k and j in time t, and
BTlIyj; is the bilateral trade intensity. CTE1y;;(CTE2y ;) represents the first (second) degree
common trade exposure. Some studies (Imbs, 2006; Kalemli-Ozcan et al, 2013; Brauning and
Sheremirov, 2022) argue that financial linkages and macroeconomic policy coordination are
also important channels through which economic shocks propagate across countries. Xjj; is
a vector of additional control variables that includes the ratio of bilateral FDI stock to the sum
of GDPs (FDI.:) and the difference in the short-term real interest rate between the two
countries (MPCrce).! Vi j 1s the country-pair (CP) fixed effect.

We estimate equation (5) using OLS regression. However, the OLS results are both
inconsistent and biased because trade intensity and GDP correlations are endogenously
determined. Frankel and Rose (1998) and others instrument bilateral trade intensity using
gravity determinants. We use a similar approach and instrument bilateral trade intensity with
gravity variables from the CEPII database: distance, population, per capita GDP and dummy
variables for common geographical region, language familiarity?, FTA, and land-locked.?

! We collect annual FDI flows data from Ministry of Industry, Trade, and Energy (Korea), and the short-term real
interest rate (the fiscal balances of % GDP for robustness check) from the World Bank (WDI).

2 South Korea is the only country speaking Korean language, and South Korean people are familiar with English,
Chinese, Spanish, Japanese, French, and Germany. If a trade partner uses one of those, language dummy is 1, or
vice versa.

3 For full sample of country pairs over 1992-2022, the first-stage regression (not reported here) shows that the
IVs are strong: the adjusted R-squared is 47.1%, showing that the instruments explain a sizable share of the
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3. Empirical results
3.1 Main results

Table 2 presents a set of regressions. Columns (1) and (2) present the results for all times.
Bilateral trade intensity (BTI) is positively associated with GDP correlations between Korea
and its trade partners. As variables of interest, first-degree common trade exposure (CTEI)
positively and significantly affects GDP correlations, meaning that when Korea and its trade
partners have similar trade partners, their GDPs comove more. Second-degree common trade
exposure (CTE2) also positively and significantly affects GDP correlations, meaning that when
the partners of a direct partner of Korea are similar to those of the direct partner, their GDPs
comove more. The instrumented regressions yield higher coefficient estimates for bilateral
trade intensity. According to Hausman test (0.0195), we reject the null hypothesis that OLS
regression is consistent, which favors IV regression. Reverse causality biases the coefficients
toward zero. The Cragg-Donald Wald F statistic exceeds the Stock-Yogo test critical margins,
showing that our instruments are strong.

Columns (3) and (4) present the results with interaction terms between trade linkages and
crises. We can determine whether the effects of trade linkages differ between crisis and tranquil
times. Bilateral trade intensity (BTI) is positively associated with GDP correlations during both
crisis and tranquil times. This association is stronger during crises (0.246=0.105+0.141) than
during tranquil times (0.105). First-degree common exposure (CTE1) is positively correlated
with GDP correlations during both crisis and tranquil times. This association is even stronger
during crises (0.293=0.097+0.196) than during tranquil times (0.097). Second-degree common
trade exposure (CTE2) also positively and significantly affects GDP correlations during both
crisis and tranquil times. Again, the association is even stronger during crises
(0.450=0.166+0.284) than during tranquil times (0.166). In addition, the coefficients of the
interaction terms between common trade exposures and crises (0.196 and 0.284) are far greater
than that between bilateral trade intensity and crises (0.141). During crisis times, there is a big
surge in the association between common trade exposures and GDP correlations.

In columns (5) and (6), we add the financial integration and policy coordination control
variables. Foreign direct investment (FDI) becomes insignificant, albeit remaining positive,
whereas the short-term real interest rate appears to be a significant determinant of GDP
correlations. Similar to columns (3) and (4), during both crisis and tranquil times, bilateral trade
intensity and common trade exposures remain positive and significant. Common trade
exposures have greater coefficients than does bilateral trade intensity.

The results enable us to document two major findings. First, the direct (bilateral trade flows)
and indirect (common trade exposures) effects of trade linkages on GDP correlations increase
sharply during crisis times. Second, the surge in the association between common trade
exposures and GDP correlations is very large during crises. The strength of common trade
exposures as a transmission channel for economic shocks increases significantly during crises.
Global shocks are strongly transmitted to countries through common trade exposures,
indicating that when two countries have similar trade partners and when the two countries’

variation in our endogenous variables.
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direct partners have similar partners, their GDP comovement significantly increases during

crises.

Table 2. Trade linkages and GDP comovement: crisis vs tranquil times

OLS v OLS v OLS v

Bilateral trade 0.096* 0.148%* 0.063* 0.105** 0.055* 0.093**
intensity (BTI) (0.044) (0.081) (0.032) (0.057) (0.030) (0.054)
1™ common trade 0.243*** | (0.220** 0.191** 0.207%* 0.189%* 0.146*
exposure (CTE1) (0.131) (0.105) (0.042) (0.094) (0.073) (0.091)
2% common trade 0.147*** | 0.187*** | 0.090*** | 0.166*** | 0.085%*** | (0.170***
exposure (CTE2) (0.039) (0.054) (0.034) (0.059) (0.031) (0.057)
BTI*Crisis dummy 0.189%* | 0.241*** | 0.0182%* | (0.227%**

(0.043) (0.050) (0.039) (0.045)
CTE1*Crisis dummy 0.576*** | 0.496%** | 0.415%** | (.378%**

(0.137) (0.163) (0.144) (0.160)
CTE2*Crisis dummy 0.345%%% | 0.284%** | (0.493*** | (.470%**

(0.091) (0.095) (0.128) (0.114)
Financial linkage 0.043 0.085
(FDI) (0.112) (0.207)
Macro policy 0.082** | 0.063***
coordination (MPC) (0.037) (0.022)
Country-pair fixed YES YES YES YES YES YES
effect
# of observations 4,650 4,650 4,650 4,650 3,745 3,745
R-square 0.39 0.61 0.63
Cragg-Donald Wald F 42.63 42.63 42.63
statistic
Stock-Yogo test 9.47 9.47 9.47
(10% maximal IV
size)

Notes: * p<0.1, ** p<0.05, and *** p<0.01

3.2 Robustness

This section provides sensitive results with respect to sample selection and alternative measures
of the variables. We use a sample containing 30 years and a total of Korea’s top 50 trade
partners. As alternative measures of bilateral trade intensity and macroeconomic policy
coordination, we use the ratio between bilateral trade flows and the sum of GDPs, and the
correlation of fiscal balances (% GDP) between two countries.

Columns (1) and (2) in Table 3 present that bilateral trade intensity (BTI) and two common
trade exposures (CTE1 and CTE2) are positively associated with GDP correlations for all times.
Columns (3) to (6) present that the association between trade linkages and GDP correlations
strongly increases during crises, either directly (through bilateral trade) or indirectly (through
common trade exposures). Korea-partner pairs that are more strongly integrated with each other
experience a greater increase in their growth correlations during crises. The interaction terms
reveal that the surge in the association between common trade exposures and GDP correlations
is significant during crises. This suggests that crises intensify the role of indirect trade linkage
(common trade exposures) in transmitting global shocks across countries. Similar results hold
when we use alternative measure of the variables, control for financial integration and fiscal
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policy coordination, and apply an IV regression. The robustness check confirms our two major

results.*

Table 3. Robustness check

OLS 1\ OLS v OLS v

Bilateral trade 0.142% 0.207** 0.129* 0.164%* 0.131%* 0.155%
intensity(BTI) (0.076) (0.092) (0.069) (0.080) (0.063) (0.078)
1 Common trade 0.250%** | 0.274%%* | 0.203*%** | 0.249%** | (.189*** | 0.196**
exposure(CTE1) (0.073) (0.103) (0.077) (0.092) (0.061) (0.098)
2" Common trade 0.184%* 0.153%* 0.106** 0.137%* 0.110%* 0.161%*
exposure(CTE2) (0.077) (0.060) (0.051) (0.052) (0.059) (0.070)
BTI*Crisis dummy 0.166** | 0.282%** | (.154** 0.139%*

(0.070) (0.091) (0.068) (0.065)
CTE1*Crisis dummy 0.595%** | 0.507%** | 0.581*** | (.487***

(0.164) (0.123) (0.162) (0.141)
CTE2*Crisis dummy 0.401%** | 0.623*** | (.390%** | (.442%**

(0.104) (0.158) (0.097) (0.135)
Financial linkage 0.097 0.061
(FDI) (0.062) (0.045)
Macro policy 0.061** 0.073%*
coordination(MPC) (0.028) (0.035)
Country-pair fixed YES YES YES YES YES YES
effect
# of observation 1,500 1,500 1,500 1,500 1,427 1,427
R-squared 0.41 0.58 0.59
Cragg-Donald Wald F 66.03 66.03 66.03
statistic
Stock-Yogo test 9.47 9.47 9.47
(10% maximal IV
size)

Notes: * p<0.1, ** p<0.05, and *** p<0.01

4. Conclusion

This study provides evidence that the association between GDP correlations and trade linkages
through bilateral trade and common trade exposure to third countries increases sharply during
crises. Both direct and indirect trade linkages are important channels through which large
global shocks are transmitted between countries. In particular, the indirect channel of common
trade exposure plays a significant role in transmitting global shocks across countries.

4 As other robustness checks, we use different sample size of countries (top 100 trade partners) and exchange

rate correlation between two countries as an alternative measure of financial integration. Results for common
trade exposures and interaction terms are similar with those in Table 2, but significances of bilateral trade intensity
decay when we use total trade flows over GDP (not reported here).
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TEE &3] AAEFH(Howard, 2023). o8 B3 719 AY wjEz
o EE 7135 ZPASAN, R Y g8 3 Al g
O A (Ajuzie et al, 2011; Klingebiel & Rammer 2014; Beheshti & Beheshti
2, 71 R g qrEe B AAE AT a8 S
2718 4= 9tk (Buendia, 2012; Kahkonen, 2000); 3#, =3 HFe Wit 2o zZHa-
B o #E] 50 S 2dste] g4 58 A wlE 28-S g ¢ A

T} (Huang et al, 2018; Ji et al, 2023).

AA A v F oln] FAPe] RS A&t AA v AT FrE DY
AWk o2 Eo] Richard(2022)¢] 20082015 A AA F& F=xAY 719 &4
FFo| dE B zHAFoR FRe 840 ARAHS WY, Y 20169 o]
T Y S AR 3 T4 IF wAYUFA g AAAQ] AT o] F-F3)
o 53] e 2 i ofd o i ugo] Hdasith: AUg R A 270
Al 7S A wlE 289 4 HAsE AdT F Ade? THa dEgete
A B A Vm Fale] A Fxo] HAAstE Qg &g A4S Fwd] A ¢
AFHU7? AR T2 7o) 1R 289 #3S wE o Yeius ojdde gA 9 n
g A G AAGed oW AXAES FEIF

Fedt MAE vtgoR B AT 2016 AFE 2022 A7 AlA 10 W TR A
AAAE gz doly EFEH A (DE 2235}o] (Charnes, Cooper, & Rhodes,
1978) Malmquist A2HA A=OPD e 2 54 =49 34 73 §9 72 SoAM 714
289 44 % 53 WstE AAA R Aystal BAT. 2 A7 BxEE ey 2
ok (1) A AlZelA & $ 7199 A w2&A(0TE), &+ 7l E&4(PTE)%
TE ZEAH(SE)E Hrlsta 4 52 73kl T2l =AE WEe] s} (2) 54 A

=
2, mlo

oA mzstal, MPI A %E 3l 7|& &8 WSHEFFCH) ¢t 71+ I X(TECHCH) 9] &4

s At &8 FFe AR 88 AAST: (3) VE MY R G289 uo]

H g2E ddste 42 &9 ol axE ©ysta, thE dA Al HH3 A
g} e AAE Aget.

of A7-¢] o= R EEAC A E e EEC B AAAH] A5H

& AT Erk opuet BA Qb Ay FAREelAl A FaE AlEsks

5 339 7l g Abole] B4 7Y AAE AHFgoEHN, B Ay By A

& 7hedh A vl AR dadel= AAlS AA S | =1, o

9 Well A T2k Ak o] aEd B e T AREe A ol

In & o 30 i
w2 o N
o
RO
)

A AA

FR%}

of Ze Tz Tedl Prh. 2@elME WHES AEty doly AEE AW
Aolth. 3@ Selo] AFA ARE 28t =oF Holth mHwe AR yu

9

2 PyEs 2d
2 A= 2016 UH-E] 2022 A7k AlA 10 9] SAAARAL] a&dHE AAHL
2 RAstel Fudsel weeld Ay B4 EEEd $Fe Avne A

Exog 3t} olF 9 B A4+ dolg ¥ B4 (Data Environment Analysis,

DEA) ¥} ZHAE AAA X =(Malmquist Productivity Index, MPI)9] & 7}A WS =
dHoz g8t X W A dHAA el HAA R e A=A AR R

S e F27F a8l vAe A 9 AR sl A= A AR
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2.1 tﬂ ol xZgd A (DEA) =
£ =AHL mAAR 0" ARG (Decision Making Units, DMUs)7} Folxl F¢)
=7 ]/‘1 AEES FUEeAY Fold AEE ZRAA HLiIeleE TEHS AuRE A

o]th(Cooper et al., 2000). HH Aol ol &84 FH9 F& ”o“ﬁﬁit tlel g
FEA l"%“(DEA)(Charnes Cooper, & Rhodes, 1978)3} @4 ﬁiﬂ‘ﬂ H**(SFA)(Aigner

et al., 1977; Meeusen et al., 1977)°] lt}. DEA o] H]uj/lH 52 A AL SFA 7} AF&
ol 54 e 9 AEE AARS °?ﬂ~ &4011 H)s) gt *&% ARE ﬂﬂ
o o Hoh fdsta 48 ¢ A gt Mg sz agiwe] 7]Wkak DEA 7]
=5 AHgete] Y A Rds Ve w MEM]EQ s EEl 7] AdA 5&
qE ST}

DEA HHE X7ty <8 Al (Zuo et al., 2017; Dzemydaite et al., 2016), =4

A+ (Sueyoshi, 1997), &&2 < (Pels et al., 2003), &< (Galanopoulos et al., 2006)
T TFFeE okl A A SsH Al &8 ¥ vk, A S uE (Boame, 2004) 1¥]al oY
A & & (Hu&Kao, 2007) olth. 53| Charnes et al(1978)e <]3] A|ot¥ CCR(Charnes-
Cooper-Rhodes) R &2 @84 49 3HAQ ZydYa=z dutdoz A g},

o] mEle oAlAgE o] HREAQ 7% & &4 (Overall Technical Efficiency, OTE)S
=A% u FRHEA(Constant Returns to Scale, CRS)S 7148l APt ne &84 +
= Aboledl frolgk Aaddel flvka AZhekeh(Cook & Seiford, 2009).

Teiy 2 ARFAZE 33 HA O R AHlel e A obd ¢ flem, O %
TR WshE R AAV PR vAA ] G 7HAE 5 ok CRS 7H4 shell A At
HAx}7 EA8A OTE 7} 71752 &84 (Scale Efficiency, SE)¢] H&|E wol 4 7|4 &
&4 (Pure Technical Efficiency, PTE)¥} & @919 J&-8 AH&A &3] ozt
(Sufian et al., 2007). ©]= $I3] Banker 5 (1984)2 7[5 B 4=(Variable Returns to
Scale, VRS)E 7F8% BCC RS AQtst=dl, 7rEEF7E WakA] Eethe dAg 7t

= S o RN R acle] S aRHoE Ao &57lsas(PIE)S B
Elr deetA SAsln.
2

ol 2 o2

2 983 8 W Ags) o224 oA

a8 S dH 28 AxE FelHem AdYshs A2 A7 Aol 494
3 el mg- Fastt. SAAAAE EdHEdd ARAEAC T xste] E Ade A
BEY, AFAERD) FA, =FFES AAYEHsE A SAd s FaiEA
#F2 AT, 2 ol A= e 2n

A AR e 7199 A7) A T4 V12 A eE ) 2 548 g
U(Rousseau et al., 2000). & 7= FoFd ALl e Dapad, At FAS 7]
of A AulE m]lshar e} ¢h]o] Tl JFE & Wik ofyet R AAE HF

st Ak 28-S FEA7I=E 2 AR "4'&‘% I}E‘r
Al 31

F Al S zsta gon, AF

2
L

Ao

L o

g

o 2

ey
«

o

=

@]

j=]

@

@

A FEe A 4AY PP Fse 9 al., 1990). A7)
W EAE Y 2xd TPAVE A9 J1& FA3 B 5P ud PHoE %
A% 5 govl, = FF WP e A% E&e WME BASE O AFA
2AE ATT 4 A,

wEY wBEY RS FANANA 5D J9E A vk, ANy =ER 9
of e AR ARAS 2F AT AL 2w Qe Jge] A 5, A WP
A4 D AN ZeAs AR Ao 9T v AckArrov, 1962). webA F 2
A 5 FEe /199 DY 34 $A8 FH%E Fad axol,
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BEHNAE PAAA S (Malmquist Productivity Index, MPI)(Fire & Grosskopf, 1994) A
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MPI & 7[X&= &89 WH3lE 7|&4 a&9 W3 (Efficiency Change, EFFCH)9} 71&
4 XX (Technical Change, TECHCH)9] F H&o= &3 4 Qv Ho|lth(Lambert,
1999). 71 & EFFCH= F= 7Ide] Wi ¥ HAHs, A wijd /dS T 24d% &
&4 A e AEE W3t TECHCH + B5 o+ /e B2, 84 AH, 714 gk

of oz Aol At Ve HHW olsS HAFSHY] fla] o ATE. oefgh & &
A2 WF e A 9F Ve 84 Wwo]l 47 a8 wstd Tdete BxE W
slata 719do] 71& HAlS A A g&2 gyFHoR APea JEAS ddEE o
E&o] dth(Zofio, 2007). &&49 M3}t HAS sz uFAFoTA WPl = F& &
dolup o] 719 m&A WA= A7AR] FEFH 7ol wEA Wket= A vl
AAM HoFE A53 24 58 odste o ZFHEs TAE AT ¢} (Tone & Tsutsui,
2017)
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D, xt+1’ t+1
M; = ZI)( P ) (6)
X,y
41 t+1 t+1
M[t+l DI X tay (7)
DI'” X',y

.
A B ANeA A dF B'A 5 .
54 (6) 7} FOPL 9] Flekeld W WA (8)S e,

B [ . /2_ D,(xm-l’ym-l) ‘ Dl+l(xt+l’yt+l) 12
MIE_(MIM}I)‘ _K ID}(xt,yt) j( ;)]*‘(xt,yt) (8)

Malnquist A%t BEAS) WIS T RO et

714 &84 Wal(Efficiency Change, EC): 7]<jo] 7|ztel] A FAZ nrh &
HH o g At JEAE FH I

71 % (TechnicalChange, TC): AF1e] AL HAHe o5& HAsH, 7199

7R Hrg wrge

MIE :(ECI'TCIE):(DIM (xt+1’yt+1)]‘|:( DI/ (xt’yt)J‘( DII (xz+1’yt+1)J:|1/2 .

Dix',y")
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Table 1: Descriptive Statistics of Key Variables
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Standard Deviation
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Variable

126,732
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6.96

6.45
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(No. of Employees)
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Figure 1: Trends in Average Overall Technical Efficiency (OTE), 2016-2022

ZE 7199 "t OTE = 20161 0.7069 ol 4 20199 0.5585 = shetglom, 2022 d
ol oF 0.5982 = WHEAINE 27] #=F olst= ol ST, S =W A 917]9] <+
S7h A e Az, FET e, A8 4 ol 201994 A9 mEde ¥
W AREe 2 AR T4 29 T dEAHBonny, 2017). o] g AAA W}
= 7IE0l A 8aE gatHor dAATIL S 24 TS Ast] A
4 28 284S A AT, 2020 o] F, AR V|YgEe] U TS THEsheta
THEe AAget MR A @46 HHew Al wet, o) 0E = 4
5o 354 Weg rlv. g Bebar, 2022974 Akslel W4 OTE = 2016
do] Hagel =EshA] Zen, o Sxd T2 Al Ad HAH5 wHe] Ftet
= o =g Anste]l pRAoR Hefsts A ARG 719 5ol OIR
kel gt AR BFelA] @A wise] k. A5t 74k e}t DLF ¢ KIS = A &H 0
2 a84d A AAY 2 ZAH HERT 20169, 2020, 2022 ol DLF &= 0TE=1.0
& st WEdel & &AM HAe A ddE A vHE AU KIS
= B OIE7F 0.9 8 Z=¥glon 2016 W} 2017 ol AAe] =g}, olejd "4xg"
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4 532 ol B3 AEe 4RF NS SYFUFuglie & Heisey, 2007).
SR 4 %

= =
2 g2 7|9dE9 OfF Ade 39 5%, 229 &3, A% 44, dF AY
dUxe] B8k 45 A4S vkget). wlo]de] OTE &= 2016 W 0.7193 o4 2022
0.3616 2.2 FA3] slehsle] BALE Q4 o] A ARAI} YFE 24l JF3 oy
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A& AR 04 9 ETE G A R UL AU AclFoRA
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(Finger et al., 2019).
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Figure 2: Technical Efficiency Scores (2016-2022)
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Aol ol 9lth. LPHT & Ab#lE =+A)3b2t
Aty A2 o] A dEofof S HoFE
3 Fa A82E AFct. PIE 9 SEE Hludo
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2 A&atr. 20169 o]F ZEY FA e rxzAI Y AuiH = SE

23 = e 553 7135 AT UH(0ECD, 2018). A= A9 10 7] A S|AME Alol

oA UAE SE FA12 HojFEtd: 2016 oF 0.8556 A 2019 0.8204 2 3&l&+3k
:“ -

2022 Aoll= BRA] 0.8539 2 etk 27] she FEd Ak S Ak g4 ©@)
A vE wieldn. whold-2ite B vhg-Ea 2E digtE e Uiy 245
EEAQ AY AL Bl wEd. e F5e Aty FFEE 246
Wl s Astellor Bom, o= dAHOoR SES BT

Azbe] AuA 71 Ee] ARE FEa AdEs e, | e, OA" 54,
E3E AGAR AT FATE 2020 o] F qFEet BEA Abole] AFS B d B
°of Hlo] SEE FAHew HAHAAG. VYEL @des] R g sk A o
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ofuf, rastd x, HAstd ¥aw, AL 5 SA ZJSEA HAdo
(Hofmann et al., 2018) .
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FIGURE 3. SE versus assets for each firm(rescaled x and y axes; linear trend li
ne included)
gy 719 €Y SE HsteE gYgdnt. dF 7IF e vle]d, I2HuhH 24k &
A3k ER S vl BAAR sl @3 27 @AM SE e AdA, o 719
E(d: DLF)2 14 A& FH, At 5%, dlolg 7|Hk oAEAAd S 5& AAA =
[e]
o

Hl= 3 Bl A & SE oA g2 NgEs@uladel, golaxeh)
T}% MJEY4 Y ko g ujHdEg Al SE HAS B
SATH(Hu et al 2014) ZIfd=ol o &4, A wsh, A Ak Aol Aoghel whet

SE = vzl 7HAE At (Cohen & Rogers, 2020).

b4

Bl 7115 (OLF, Corteva) qfEel A &35 & St5o] (RS 7ol 43
oh. Rk, QlERel LPHT = oiqti A4k defol o ws o) add #as 243
o dAnbqow, SE Wske g2, 94 o, A, Amds ghe] 539 Fozhg
S gt 7] SE e 9 EYAlA nE e, olF IEe HgH ALt
g, | 29, yAd =79 oS HolEr. @] tRE sk Avems A
1A ol s AUlddle BFEe, VI9ES RS 2849 vES 1 AdES 54
o2 Aok g,

3.4 &-&W3H(EFFCH)
EFFCH = #4¢l &9 3 whe]e] AAde <1gk 7gle] e84 Waks Azte] o 5

AUt 2016 FH-H 2022 @7kA] EFFCH i®1S A &, 71 Sk 2 71949 d2h

9 g Ao A &8 a&4S o9 FAgst=AE gt vk

2016 AHF-H 2019 W7FA] A EFFCH += 1.0064 o4 1.1592 2 353

ADE E3etal, ZRAAE JNAE, AN FEHE AststHA 1A 4

o] 7Z3te 74&d o] Fo % Zeo|th(Bonny, 2017). o]#dk o] A

e AS, atEe] AA 9 odely 7§k SJAPAA A wlFEETh, e 2020 UH-H

20213 A}ole] EFFCH = 0.9723 .2 3lghglon, ol wiywoz ola #

S Bl dtk(Ivanov & Dolgui, 2022). 7I¥ES B/ A, =59 55 4

AN A Aol At A o] GEAHS ASHAIZT. 2021d o] F =

3|5 ua, Aol bW, Ui defo] A -&3hol| wel W4t EFFCH &= oftF whasto] &

e 23 stlA AS TEHS IAEIPSS B

O

Table2: Efficiency Change (2016-2022)
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EFFCH

Firm Difference
2016~2017  2017~2018  2018~2019  2019~2020  2020~2021  2021~2022  2016~2022(%)
Bayer 1.09488 0.63707 0.88535 147134 0.94395 0.78493 -28.33%
Corteva 091332 0.87496 1.70414 1.00000 1.00000 1.00000 9.49%
Syngenta 0.84317 1.37593 1.07806 0.99268 1.00071 1.18739 40.76%
BASF 1.25467 0.84897 0.67583 1.43702 091792 1.13412 -9.62%

" Limagrain 0.93735 1.12777 0.81027 1.14698 0.96522 0.95031 1.38%
kws 1.00000 1.00000 0.94469 0.93797 1.00284 0.94289 5.71%
DLF 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.00%

Rijk Zwaan 0.98581 145074 0.80089 1.03255 0.94219 0.93814 4.83%
Sakata 1.00000 1.00000 1.00000 1.00000 1.00000 0.98768 -1.23%
LPHT 1.03530 0.73400 0.86815 157374 0.95091 0.99997 3.41%

719} F==oll Al EFFCH #14 &
o] Qth. wlo]de] FEALS W F &
2019-2020 d ol ﬂmﬂ‘”ob} 70 B2p 34 F71E Qe 2021 del E3hElon, 0]%
H-& SA¢ | 299 TS 7F3c}(Hryhoriev & Habor, 2022). Z=ZE|d}le] EFFCH
= 2018-2019 o) 1.70414 & BAS A ow, o= AW g3 A2k o] Ad &
&4 FNS PSS wolFt(Dow DuPont, 2017). A ZAEe] EFFCH &= 2017-2018 9
1ymgﬂﬁozw%; gmﬁﬂoﬁfﬂﬂjﬂﬂﬂ{ﬂiobﬁ4aﬂo% L;ﬂ
Aste #El, AR HAS B T8 Al digk JF o2 FA s ATH(Syngenta, 2020).
KWS &= 87F =& 25 Al tzse] JFdo=zs -g A<l EFFCH & fA dle
u, gl Ao W <k A AR 84S AT DLF o T H 4?1 EFFCH
= Ats B 2y F2) Eofel A kA A Y-S W gtk LPHT + 2019-2020 el

T AA—

A& A g e 8-S 5 dAHeE gaEHoY, g e EFES o
A AAHYL 7E B2 Add AgEC). &mmei}bmga 2 AEH2l A, o
TN T2 9 I Fdo] A IS HASIela EFFCH & 4414 4 A8 4=

3.5 7] SH(TECHCH)

7% WSHTECHCH) &= A2t HAMe] 54 WstE olnie 4] s8€o=, 821, <
Aol b 2 He w9 Ve EYS S adAl A dIS FXska A4l
aE4E FHIH. 2 *4‘*3_01]*1% 2r A FEYA Z]—’F(MPI)% AHg3te] 2016 A H-E]
2022 A 714 3

2, 2016 UH-E 2017 A7kA1 2] 7172 Akl 71E HA A 7}
ol Za3 GAN. o] 7|3 For FEY FA A
83k, FAA AR L FAAS V)& @A, vldoelE =ael AW el A&g 3
}1\_]_.

Yo %-& TECHCH —r—fr% A 3t (Nerkar et al., 2022; Rout et al., 2023). 2016
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FE 20179 Atolel Rijk Zwaan & TECHCH 1.01874 & &4 glom,
of tigh A &EAQ FAE st &% dAHI A 8 7k B
S8A k. ¥E zmEdule] TECHCH = 2017 UR-E 2018 Afo]o
(0.99622 ol A} 0.97453 0. &), o] Hd] &5 A7/ JdF Hd 22 2
o V= FFES A 7|9ks mp k. o] V|3F wete] Ve HA s
Ao FAET oluet I Al Al Ao oA b FH JQAE B g3
Z% 1 tH(Zhang & Tu, 2018).
bt 2 ulo] o] TECHCH = 2018 WH-E] 2020 Abolol 0.93414 o4 0.73952 & +
3] &ttalt. 2018 ol wfo BAEE dFdon, ol Ade A L FF v
o kel ATt o] A= aLFFEo 7 s AR 3 F 9 F
el A G =85S JFYE 7heAel Joew, 2 A3} TECHCH 7} AA &=+
. COVID-19 #Hdeloz Qlgh A MA T3 59 A7 A 2019 WH-E 2021
Abololl Abd AT A AA AAl $HE AA SN, o] TECHCH of 2 &
S . 2 717F HoF AFFFERS: LPHT 9 TECHCH %8 zHzh 0.77440 3} 0.75598 & 3t}
gomn, o= A Tz AA, AT AP 2, Auyoz A% 54 3+ AL F
4 Bt Ve HAA oA WE d4s 2ddes veEbdch. g2 =g DLF
714 Ao AA 9GS mFow | 2019-2020 dell TECHCH 7} 1.35579 & bA| vk,
2 o] 3 2020-2021 ol 0.9182 & Fetglt).
Table3:Technical Change (2016-2022)
TECHCH Difference
2016~2017 2017~2018 2018~2019 2019~2020 2020~2021 2021~2022 2016~2022 (%)
Bayer 0.99622  0.97453  0.93414 073952 1.05126 1.01939  2.33%
Corteva 0.99622  0.97453  0.98194  1.02512  1.04525 1.03881  4.28%
Syngenta 1.19777  0.80040  0.96370  1.00329  1.01619 1.04409  17.24%
BASF 0.99622  0.97453 092525  0.73952  1.05126 1.01939  1.79%
" Limagrain 110455  0.81900  0.96829  0.91336  1.03376 1.00612  -8.90%
kws 111351 079640 093280  1.08198  0.99315 1.06752  -4.07%
DLF 0.79932  0.79084  1.02816 135579  0.91820 1.07665  34.67%
Rik Zwaan ~ 1.01874  0.73613  1.01796  1.07594  0.9919%4 1.06933  4.96%
Sakata 1.00038  0.97996  0.94444  0.77440  1.05579 097810  -2.23%
LPHT 0.99622  0.97543  0.94345 075598  1.05167  0.99982  0.36%
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202158 2022 Apelol 22N ABAZE AAF A wE, Ve Wtk $3F 4
w9 3| EE BT, 24 TECHCH &= B4 #3& fFAAeH, dhy o5 A+
M Ao ATxset bgAd T EREFAHY Z2 @Yol AE W] A FEH.
Rijk Zwaan ¥ KWS = 2021-2022 Aol Z+z} 1.06933 2} 1.06752 ¢] TECHCH #A42 dAoH,
ol A &A1 AT T} HdEg A A MY S Sl Z4HRbe] ZHE okel A A
g AT ARl &Rl Ve Gt HAUSS MRS RoErh. B E, At
EFS] TECHCH = 2020-2021 1ol 1.05579 ol A 2021-2022 ol 0.97810 & & A om ol
= 27 7s #@011“* o] &Sk Flol A 8 WEd AF wisloA AShE A 2§
ZHel A s 7ol FESA] 22 YUEMAY. Schuh 5(2019)3) Dereli(2017)ol] W&,
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F83l=A4 AR5 HAF. 2016 AF-E 2022 d7A] A A
TECHCH ¢} SE Hlo]El & nlgo=2 B AT+ 54 agAdAe 45 2A8& &3k,
5 9 (Returns to Scale, RIS)S AF&3le] Tyt dAldA 7Y AHE ATHo=ZE %
AFgHT
A A= 2016 AHE 2022 d7bA] TECHCH ¢ SE 7} 25
Al71 & 1 Wste] BAEA AZ a7t AUSS UE

¢

a3k 71950 A
TAE A& Ve JAS B HAN AFS TA FA3 wkd | A veE g
2016 WH-E 2018 Alolo] & 4 Ayes A @ssdd. o9&

Tk aed e &
59, Rijk Zwaan 9] AA FA Eofo Ao x4l
TECHCH 1.0187 & o] &9lem, SE+= 0.6287 ol 0.6543 o2 Ar5dto] 7% W} 2
254 P TAAQ FFE MHS HojFErh. ¥, wpoldle] TECHCH 7} 2016 1%
Bl 20181 Abolol] kg Aol ol B8k, SE+= 0.7854 914 0.5578 = &fetate] o
Gk gt 2= sl A A ] A4l WEs W A

COVID-19 ule)z} A B84 2019 JHE 2021 Alo]o] TECHCH ¢} SE &5
A dRbERl EAS 2dFlen, f o HADRS)E AAT VIHES AL 9FS
okt o2 o], mpo]dle] TECHCHE 2018-2019% 9 0.9341 ¢4 2019-2020 Al 0.7395
= dojglon, SE+= 0.6249 = zFAaste] oF fo] diqtR QoA Ad 27 =
& A% 35 A AFASS AlAr. Wb, DLF = 2020 Well TECHCH 1.35579
=5
=)

B

g @43 4 = TR 2H3e Y F AR T2 FEdA 1x2 2A-
714 da 9@ A9 FF HATHS =Pt KIS E 55 AgGRe 2e Fav) o
Z4Eo] R Eto g A TECHCH(0.9328 oA 1.0819 )¢} SE(¢F 1.0)E F-A 3}, o]
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A A 88 JfAstE b 54HAS Axs
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Research  changes in the Semiconductor Industry Ecosystem
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Research Background

China’s National Technology Strategy (CNTS)

Highlights the importance of "new quality productivity" and the "Al+ Action Plan.”

Focus on Al semiconductor development as a foundation for integrating Al technologies across diverse

industries (e.g., manufacturing, education, healthcare, defense).

Challenges

Lack of core technologies and components
- Shortage of skilled professionals
- High dependence on imported advanced equipment

- Export restrictions on key technologies by the U.S. and Europe

Strategic Objective:

Overcome external constraints (e.g., U.S. and EU sanctions) to advance domestic Al industries and

promote economic growth through Al-driven efficiency improvements.
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Research Background

Characteristics of China’s National Technology Strategy (CNTS)

* Government-led innovation to drive economic growth

* Establishment of an independent Al semiconductor ecosystem
« Strategic response to U.S.-China tech competition

* Policy framework to foster key industries

* Goal: Economic growth and national security

]
Development Process

- 2009 : Cultivation of strategic emerging industries

- 2015 : Launch of "Made in China 2025"

- 2016 : Formulation of the "National Innovation-Driven Development Strategy”
- 2017 : Announcement of the "Next Generation Al Development Plan”

- 2024 : Emphasis on "new quality productivity" and "Al+ actions"

2009 2015 ~ 2016 — 2017 2024
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I
Current Status of China’'s Al Semiconductor Industry

- Dominated by Graphics Processing Units (GPUs), accounting for 90% of the market. Domestic
production rate remains below 10%.

- Increase in demand for Application-Specific Integrated Circuits (ASICs)
- Growth of domestic players, including Huawei, Baidu, and Alibaba, in ASICs.

- Patents: 62,000 patent filings between 2017 and 2023, reflecting an annual growth rate of 43%.

China Al Semiconductor Market Size (billion Yuan)
Market Challenges:

4500 e CAGR = A8.7%
- Limited technology for processes below e 3931
7nm zzzz »
- Difficulties in cost reduction and quality 2500 iz
assurance :ZZ .
- Heavy reliance on foreign key materials 1000 s = I
and equipment SOZ  a = I I

2020 2021 2022 2023 2024 2025 2026E 2027E  2028E

source: iResearch(2024)

I
China's Leading Al Semiconductor Companies

Huawei (HiSilicon) Cambricon Technologies
- Leading player with 24.8% domestic - Focus on Al chips for cloud, edge, and
market share. endpoint computing.
- Participates in 70% of data centers within - Significant investments in R&D despite
China. sustained deficits.
HYGON(ERIES) Status of investment in R&D by China's top
7 = O

three Al semiconductor companies (2023)
- Specializes in premium processors for Al,

" . Huawei A Cambricon | HYGON
loT, and big data applications. !
Research and

development
expenses
(100 million yuan)

1,427 11.18 28.10
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I
Strategies for Al Semiconductor Self-Reliance

Policy Support:
- R&D investments
+ R&D investments
« Establishing data centers
* Workforce development
» Encouraging private investment

+ Securing new technologies

- Regional Efforts
» Beijing: Focus on new semiconductor architectures.
» Shanghai: Financial support for Al algorithm research.

+ Guangdong: Promotes development of smart Al systems.

source: 3 1HE$4(2024)., RiEFEALERZER(2023), PRA15iRRI(2023 Author summary based on back

7

]
Strengthening R&D and Fostering Innovation

- Establishment of the National Integrated Circuit Industry Investment Fund:

2014 2019 2024

$138.7 billion $200 billion $344 billion

Investments focus on overcoming weaknesses in critical areas, including memory

design, materials, and packaging.

- Attracting Foreign Investment:

Supports the establishment of R&D centers by foreign companies.
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I
Building High-Performance Computing Infrastructure

- Development of data centers and Al computing centers to strengthen the
digital economy.
- Goal for 2025:
Increase computational power to 300 EFLOPS.
Raise the proportion of smart computing to 35%.

- Adoption of 7nm Al chips, including Huawei's Ascend and Baidu’s Kunlun.

I
Training Al and Advanced Technology Talent

- 537 universities have established Al-related departments.

- Collaboration between academia and industry to cultivate talent.

- Initiatives include new majors in high-priority areas such as semiconductor
design and digital economy.
Promoting Private Investment

- Significant investments in Al semiconductors by major tech companies such
as Baidu, Alibaba, and Huawei.

- Establishment of the STAR Market (KeChuang Ban) to facilitate funding for

startups in the high-tech sector.
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I
Promoting Private Investment

- Significant investments in Al semiconductors by major tech companies such
as Baidu, Alibaba, and Huawei.
- Establishment of the STAR Market (KeChuang Ban) to facilitate funding for

startups in the high-tech sector.

]
Developing Next-Generation Semiconductor Technologies

- Quantum Chips

Research led by Huawei and Hefei Origin Quantum Computing Technology.
- Neuromorphic Chips

Development of advanced Al chips for new applications.
- Liquid Cooling Technologies

Energy-efficient data center designs by universities like South China

University of Technology.
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I
Challenges and Limitations

- Risks of overinvestment and overproduction due to overlapping policies at
central and local government levels.

- Dependence on foreign suppliers for advanced equipment, leading to supply
chain vulnerabilities.

- U.S. export restrictions and international isolation of China’s semiconductor

industry.

13

I
Conclusion

I. Transition from a follower to a leader in industrial policies.

2. Alignment with national strategies to secure a competitive edge in global

technology competition.

3. Potential for leadership in non-traditional areas of Al semiconductor

development, such as packaging technologies and new materials.

4. Continued innovation in quantum and neuromorphic semiconductors as

ameans to achieve technological self-reliance.

14
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Abstract

In the macro context of global value chain restructuring, this paper explores
the multiple opportunities, feasible development paths, and extensive impacts brought
about by the Belt and Road Initiative (BRI) for regional integration among
participating countries. Through detailed analysis of key opportunity dimensions
such as foreign direct investment, technological innovation, and capital formation
rates, it reveals the positive role of the BRI in promoting policy coordination
deepening economic and trade cooperation, and driving value chain reshaping in
facilitating regional integration. At the same time, it comprehensively assesses the
far-reaching significance of the BRI in promoting economic growth and optimizing
trade patterns. The research results indicate that the BRI has a significant positive
impact on the restructuring and upgrading of participating countries within the
global value chain. This provides theoretical support and beneficial exploration for
further research in the future.

Key words: Global Value Chain Restructuring, Belt and Road Initiative (BRI)

Regional Trade Integration

I.  Introduction

In the contemporary era of globalization, the global value chain (GVC) has emerged
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as a core driving force behind the sustained growth of the global economy and the
deepening of international division of labor. This intricate and interconnected economic
network tightly intertwines the production, trade, and investment activities of countries
worldwide, forming a crucial mechanism for optimizing resource allocation and
maximizing value creation on a global scale[1]. Since the latter half of the 20th century,
with the vigorous development of the information technology revolution, significant
reductions in transportation costs, and the expanding influence of multinational
corporations, the GVC has undergone rapid expansion and deep integration, gradually
evolving into a system dominated by developed countries such as those in Europe and
North America[2-5]. Within this system, countries undertake production tasks ranging
from raw material supply to brand marketing and after-sales service based on their
factor endowments and comparative advantages. These tasks are interdependent and
collaborative, jointly driving the prosperity and development of the global economy|[6].
However, entering the second decade of the 21st century, the GVC is facing a trend
of restructuring, accelerated by a multitude of factors including technological
innovation, changes in the global economic landscape, and geopolitical
considerations[7]. From a technological perspective, a new round of technological
revolution is profoundly altering global production and industrial organization models,
providing emerging countries with new opportunities for high-end competition[8-12].
Economically, the rise of emerging economies is altering the balance of power in the
global economy and challenging the traditional structure. Meanwhile, growth
imbalances and instability caused by the global economic crisis, along with the
resurgence of trade protectionism, have prompted multinational corporations to adjust
their production layouts, further triggering partial restructuring of the value chain[13-
15]. Geopolitical factors have also had a profound impact on the restructuring of the
GVC, with regional conflicts and geopolitical competitions leading to a deterioration in
the investment environment and increased risks for multinational enterprises,
prompting some countries to seek regional cooperation and value chain
construction[16-17].

In the current GVC, developed countries control high-value-added segments, while
developing countries primarily focus on labor-intensive production. However, with the
increasingly open global trade environment and a significant increase in international
trade and investment activities, this division of labor is undergoing profound changes.

On the one hand, the segmentation constraints in the manufacturing process are being
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weakened, providing ample space for manufacturing process innovation[18]. On the
other hand, developing countries face an urgent need for transformation and upgrading,
seeking to break free from their dependence on low-value-added segments[19].
However, the prosperity of the GVC is not without cost, as some developing countries
have been marginalized in the global economic system and have not received
commensurate benefits. In recent years, the rise of anti-globalization and trade
protectionism has further exacerbated the plight of developing countries within the GVC.
The outbreak of the COVID-19 pandemic, in particular, has severely impacted global
supply chains, significantly reducing the participation of developing countries in the GVC.
The governance structure and benefit distribution model of the GVC have become
critical factors constraining their further development. Therefore, the GVC urgently
needs profound restructuring, which presents both challenges and opportunities for
developing countries[20-22].

Against this backdrop, the Belt and Road Initiative (BRI) emerged. It aims to help
China and participating countries break through the predicament of industrial
upgrading and achieve sustainable economic development by deepening the "going
out and bringing in" strategy. By constructing a platform for regional integration
cooperation, the BRI can integrate previously dispersed resources and markets within
the region, fostering economies of scale and creating synergies. In the process of GVC
restructuring, participating countries can leverage the regional integration cooperation
model to achieve resource sharing and complementary advantages, jointly enhancing
their position and competitiveness within the GVC.

This paper delves into the multiple opportunities, feasible development paths, and
extensive impacts brought about by the BRI for regional integration among
participating countries against the backdrop of GVC restructuring. By analyzing key
areas such as foreign direct investment, technological innovation, and capital formation
rates, it reveals the role of the BRI in advancing the process of regional integration and
comprehensively assesses its far-reaching impacts on economic growth and trade
pattern optimization. Furthermore, this paper explores the positioning and strategic
choices of participating countries in the restructuring of the GVC, providing theoretical
support and decision-making references for the in-depth implementation of the BRI
and mutually beneficial cooperation among participating countries.

II. Literature review

Currently, there is no consensus in the academic community on the concept of GVC
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reconfiguration. Different scholars, based on their respective research perspectives,
have provided diversified interpretations. Some scholars categorize GVC
reconfiguration into vertical and horizontal types[23-26]. The former focuses on the
reduction of value chain processes, while the latter concerns the adjustment of the
number of suppliers. This reconfiguration stems from changes in original comparative
advantages, manifesting as contractions at various vertical stages and horizontal
industrial transfers. At the macro level, GVC reconfiguration primarily involves global
production reorganization and industrial transfer[27]; at the micro level, it emphasizes
the motives of developing countries to enhance their position in the value chain and
their impact on existing GVCs[28].

GVC reconfiguration can be defined as the process by which manufacturing
enterprises in emerging economies, typically positioned at the lower end of the GVC,
accumulate and seek new capabilities driven by innovation, reallocate resources globally,
and ascend to higher levels of the GVC, thereby altering the global competitive
landscape[29-32]. This process involves not only structural transformations but also
profound adjustments in technology, economy, and policy. In research on pathways for
GVC reconfiguration, scholars have proposed various strategies. Among them,
embedding in GVCs, building national value chains (NVCs), and playing a leading role
in regional value chains (RVCs) are considered key approaches[33-34]. Embedding in
GVCs facilitates marginalized developing countries to actively participate in the global
division of labor led by developed countries[35]; NVC construction emphasizes
developing countries, represented by China, transitioning their economic development
models to build governance structures that meet local market demands; and leading
RVCs involves strategic coordination and organization of cross-regional enterprise
networks, particularly leadership in niche markets at intermediate and high-end
segments of the value chain[36].

For emerging market economies and developing countries, RVCs are not only
crucial for increasing participation in global markets but also essential for transforming
and reconfiguring their roles in the global value chain division[37]. Notably, the BRI
presents new opportunities for economic cooperation between China and participating
countries. This initiative promotes bilateral trade and investment cooperation, deepens
economic ties, enhances trade complementarity, and accelerates regional economic
integration. Simultaneously, the BRI fosters cooperation between China and

participating countries in high-end niche markets within value chains, providing
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opportunities for industrial upgrading in these countries.

However, after rapid expansion over the past three decades, the GVC is now facing
challenges of stagnation and contraction. Enhanced regionalization, the prominence of
intangible assets, and stratified development models and rigid interest distribution
within GVCs have emerged as new characteristics. The global pandemic of COVID-19
has further accelerated the reconfiguration of GVCs. To seize this opportunity and
initiative, the BRI has successfully transitioned from the lower to the middle-to-high end
of GVCs by implementing an innovative strategy of bidirectional integration between
RVCs and GVCs[38-39].

Despite significant progress in research on GVC reconfiguration, scholars still use
diverse indicators to measure its effects. Therefore, this study focuses on the impact and
role of the BRI in enhancing positions in the global value chain division, delving into
how this initiative promotes GVC reconfiguration between China and participating
countries. Through comprehensive analysis of key information such as trade data,
investment cooperation, and policy effects, this study provides theoretical support and
decision-making references for the future practice of the BRI[40].

III. Research Methods and Design

The Difference-In-Difference (DID) model, a statistical method frequently used to
evaluate the effects of policies or projects, effectively distinguishes changes between
the treatment and control groups before and after policy implementation, thereby
revealing the true impact of the policy.

Since China launched the BRI in 2013, up to 2023, the initiative has established
cooperative relations with 152 countries and 32 international organizations. However,
considering data availability and research feasibility, we ultimately selected panel data
from 92 countries along the BRI spanning from 2008 to 2023 as our sample for analysis.
These data encompass multiple crucial economic indicators and trade statistics, which
are vital for assessing the impact of the BRI. The sources of the data include databases
from the Ministry of Commerce and State Administration of Foreign Exchange of China
over the years, the U.S. Energy Information Administration, the World Bank's World
Development Indicators, the United Nations Conference on Trade and Development
(UNCTAD), and relevant data from the International Monetary Fund (IMF).

During the model construction process, we noted that countries joining the BRI did
not do so at uniform times; thus, we employed a multi-period DID model for analysis.

This method allows us to consider countries that joined the BRI at different time points,
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thereby providing a more accurate assessment of the dynamic effects of the policy. We
set up the DID term, which is constructed by the cross-product of the treatment variable
(Treat) and the time variable (Time). Specifically, the treatment variable (Treat) is a
dummy variable used to distinguish between the treatment group (countries that joined
the BRI) and the control group (countries that did not join the BRI). It takes a value of 1
for countries in the treatment group and 0 for those in the control group. Similarly, the
time variable (Time) is a dummy variable indicating the timing of policy implementation.
It takes a value of 1 when a country joins the BRI and 0 before joining. In setting the
time variable (Time), we fully considered potential lags in policy implementation. As
policy implementation and effect manifestation often require time, we attributed the
time variable of countries signing memorandums after June (excluding June) of each
year to the following year. This setting helps more accurately measure policy effects and
avoids estimation biases caused by lags.

Based on this, the model is set up as follows:

DID; = Treat; X Time;;
(M
InGVCy = aje + BDIDy + Xit + pir + Vie + &
(2)

In this context, subscripts i and t denote countries and years, respectively. The
dependent variable, InGVC, represents the GVC position index, which measures the
position and influence of each country within the global value chain. To
comprehensively analyze the various factors influencing GVC position, we introduce X;,
to represent control variables. To capture potential individual differences among
different countries and systematic changes over time, we also include two fixed effects
in the model: y; as the individual fixed effect, which reflects time-invariant idiosyncratic
differences among countries; and v;, as the time fixed effect, which captures common
time trends that may affect all countries globally. ¢; represents the random error term,
encompassing other random disturbances not explicitly included in the model.

To further explore the specific impact of the BRI on GVC position upgrading, we
construct GVC indicators based on the perspective of value-added trade, providing a
more precise measure of each country's position and changes within the global value
chain from this angle. On this basis, we extend the original econometric model, and the

specific extended model is as follows:

-61-



InFCit =a; + IBDIDLt + Xit + lie + Vie + Eie

(3)
ITlBCit = + ﬂDlDlt + Xit + /.ll't + Vit + Eit
(4)
fi
Y (dvax’*)
dva :fi' i Z i
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¢ fi dva — fij
dva;; )
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fgy—dva; ¢ dva;
3i'fgy = dva; X dva~
i (fgy % )
InBC; = 1 o — ol
X (fgyx Hx__
L fi fgv - dvai]’
(6)

In conducting an in-depth analysis of the impact of the BRI on the upgrading of
GVC position, we introduce two key indicators: forward export complexity (InFC) and
backward export complexity ( InBC ). These indicators are calculated based on the
forward export value added (dva — f;;) and backward linkage export value added (fgy —
dva;;) of industry j in country i, respectively. To specifically quantify the effect of the
BRI, we set up a Difference-In-Differences (DID) term as the explanatory variable, which
is determined by whether the country has signed a BRI memorandum or cooperation
document with China. The DID takes a value of 1 if the country participates in the
initiative in year t, and 0 otherwise.

In model construction, we also incorporate a series of control variables to
comprehensively examine other factors influencing GVC position. These include: Foreign
Direct Investment ( FDI ), measured by the stock of foreign direct investment;
Technological Innovation ( InINT ), reflected by the country's intellectual property
royalties received (logged); and Capital Formation Rate (InCPT), measured by the share
of capital formation in GDP (also logged). In terms of data sources, the data for the
dependent variables InFC and InBC are sourced from various databases including those
of the Ministry of Commerce and the State Administration of Foreign Exchange of China,

the U.S. Energy Information Administration, the World Bank's World Development
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Indicators, the United Nations Conference on Trade and Development (UNCTAD), and
the International Monetary Fund (IMF). The information on the countries and timing of

the signing of BRI memoranda for the core explanatory variable DID is sourced from the
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official BRI website. The data for the control variables FDI . InINT and InCPT are
sourced from the World Bank and UNCTAD databases. To address missing values in the
data, we use linear interpolation to ensure data completeness and accuracy of analysis.
Through this series of model specifications and data preparations, we aim to more
precisely reveal the impact mechanism and actual effects of the BRI on the upgrading
of GVC position.

IV. Research results

To more accurately investigate the impact of the BRI on technological advancement
in countries along the route, we employed an empirical regression approach with
control variables added step-by-step. The specific regression results have been
summarized in Table 1, which detailedly reports the regression outcomes of the
dependent variables across two models with different sets of control variables included.
From the regression results, it is evident that in both models, the coefficient of DID (a
dummy variable representing the BRI) is significantly positive. This result robustly
demonstrates that the BRI indeed has a significant positive effect on promoting
technological advancement in countries along the route.

During the in-depth analysis of the data, we paid attention to the potential issue of
multicollinearity. To test for this, a Variance Inflation Factor (VIF) test was conducted. The
test results showed that the maximum VIF value among all variables was only 2.46, which
is well below the commonly accepted threshold of 10 for indicating a risk of
multicollinearity. Therefore, it can be confidently stated that the models constructed in
this study do not suffer from multicollinearity, laying a solid foundation for subsequent
regression analyses.

Furthermore, we also noted that other control variables exhibited distinct
characteristics across different models. For instance, InFDI (Foreign Direct Investment)
showed a positive but insignificant effect in the models. This may be related to the
selection of control variables and differences in sample data across models. Similarly,
InINT (a measure of technological innovation) also demonstrated a certain positive
effect, while InCPT (a measure of capital formation rate) showed a relatively weaker
performance in the models. Regarding the goodness-of-fit of the models, the R? values
were high across different models, indicating that the models could well explain the
variations in the dependent variables. Additionally, the inclusion of year fixed effects

and country fixed effects further enhanced the accuracy and reliability of the models.
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Table 1 Benchmark Regression Results

variable InFC InBC
DID 0.0060" 0.0253™ 0.0042* 0.0051™
(1.5325) (0.2157) (2.5319) (0.2394)
FDI 8.32e-09™ 6.54e-09™ -1.15e-09 -1.704-09
(3.2388) (2.7956) (-0.0325) (-0.5654)
InINF 0.0021* 0.0024* 0.0044 0.0043
n (2.4054) (2.4351) (1.6838) (1.6930)
0.0672" 0.0168
InCPT - (4.8736) B (0.7365)
10.8701™ 9.7579" 10.5260™ 94017
cons (690.0704) (244.6649) (672.5133)  (194.6252)
N 1288 1288 1288 1288
R2 0.9597 0.9850 0.8146 0.8274
Year Fixed Effects YES YES YES YES
Country Fixed Effects YES YES YES YES
VIF 246

Note: *, * *, * * * respectively indicate significant values at the 10%, 5%, and 1%

levels, with t-values in parentheses

When analyzing the impact of the BRI on technological advancement in countries
along the route using the multi-period DID method, the parallel trends test is a crucial
step. The core purpose of this test is to verify whether the export development trends
of the treatment group (countries that have joined the BRI) and the control group
(countries that have not joined the BRI) are consistent before the implementation of the
BRI. This is one of the key prerequisites for ensuring the validity of the DID method.

Based on this premise, we can iet up the following parallel trends test model:

Yi=ai+ D) P DIDjyi + ViXie + tie + Vie + &i¢
k=—4

(7)

Where k represents the k years before and after the policy implementation, and
the other variables remain consistent with the baseline regression. To examine the trend
changes in the four years before and after the policy implementation, the test results
for InFC and InBC are shown in Figures 1 and 2, respectively. From the figures, it can
be observed that the regression coefficients for the four years before the policy
implementation are not significantly different from 0, indicating that the development
trends of the treatment group and the control group were consistent before the policy

implementation, satisfying the parallel trend assumption. The fluctuations in the second
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and fourth years after the policy implementation are speculated to be related to

differences among different samples.

Figure 1 1nFC Parallel Trend Test Chart
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Figure 2 1nBC Parallel Trend Test Chart
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To ensure that the enhancement in the status of value chain reconstruction indeed
stems from the implementation of the BRI, rather than being caused by other policy
shocks, we employed the Bootstrap method for a placebo test. The core of this method
lies in reconstructing the treatment group by randomly assigning BRI participant
countries and repeating this process 1000 times to simulate a scenario where no real
policy effect exists. The following is a detailed description of the testing process and

result analysis:
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Figure 3 1nFC Placebo Test Chart
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The research results indicate that most of the P-values exceed the threshold of 0.1,
suggesting that the BRI has no significant impact on randomly selected treatment
groups. Further observation reveals that the coefficients of the true DID term, marked
by vertical solid lines, significantly deviate from the main distribution area. This finding
strongly supports the previous argument that the benefits to BRI participant countries
are not random low-probability events. Therefore, the results of this study demonstrate
high robustness.

To test the robustness of the baseline regression results, we will conduct Propensity
Score Matching (PSM) between the treatment and control groups to eliminate potential
systematic differences between the two sample groups as much as possible, thereby

ensuring the accuracy and reliability of subsequent analyses. After successfully
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completing the PSM, we will use this newly constructed and more balanced sample set
to conduct a multi-period DID regression analysis, as shown in Table 2. The research
results find that after the PSM and multi-period DID regression tests, the regression
results remain significantly positive, confirming the robustness of the baseline

regression results and the consistency and stability of the research conclusions.

Table 2 PSM-DID Robustness Test

variable InFC InBC
DID (()293]5635) 8'%%5111)
9.6493 ™ 9.8095™
cons (323.3285) (212.6381)
N 1129 1129
R? 0.9730 0.7280
Control Variables YES YES
Year Fixed Effects YES YES
Country Fixed Effects YES YES
Year x Country Fixed Effects NO NO

Note: *, **, *** respectively indicate significant values at the 10%, 5%, and 1% levels,

with t-values in parentheses

When conducting an in-depth analysis of the impact of the Belt and Road Initiative
(BRI) on the industrial complexity of value chains in countries along the route, we
meticulously divided the sample into two groups—developed and developing
countries—for heterogeneity testing, considering the differences in development levels
and geographical characteristics among the sample countries. This classification
method aids in more precisely understanding the effects of the initiative in countries
with varying levels of development. The regression results are detailed in Table 3.

The results show that among developed countries, both forward and backward
complexity indicators exhibit significant positive effects, indicating that the BRI has
played a crucial role in enhancing the industrial complexity of value chains in these
countries. It has not only promoted innovation and upgrading in upstream industries
but also facilitated the refinement and diversification of downstream industries.
However, among developing countries, although both forward and backward
complexity indicators show some positive trends, these effects do not reach statistical

significance. This suggests that the BRI's contribution to enhancing the industrial
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complexity of value chains in developing countries is still insufficient. The reasons for
this include the challenges faced by developing countries, such as relatively lagging
economic development and inadequate infrastructure. Although the BRI has brought
significant infrastructure investment and foreign direct investment to these countries,
the manifestation of policy effects has a certain time lag. Additionally, these countries
have limited capacity for technology absorption and industrial upgrading, resulting in
the positive impact of the policy on industrial technological complexity not being fully
realized. In contrast, developed countries, with their strong financial resources, well-
developed infrastructure, and efficient capacity to absorb and utilize foreign investment,
can respond more quickly to policy calls and achieve significant improvements in the

industrial complexity of value chains.

Table 4 Heterogeneity Test

Developing Countries Developed Countries
variable
InFC InBC InFC InBC
DID 0.0048 0.0294 0.0171™ 0.0157"
(1.0144) (1.2194) (2.6132) (3.8113)
9.0293™ 9.4390™ 9.5486™ 9.9209
cons (225.3091) (107.1357) (303.4354) (390.5633)
N 508 508 764 764
R? 0.9534 0.5028 0.7640 0.9606
Control Variables YES YES YES YES
Year Fixed Effects YES YES YES YES
Country Fixed YES YES YES YES

Effects

Note: *, * * * * * respectively indicate significant values at the 10%, 5%, and 1%

levels, with t-values in parentheses

V. Conclusions
The restructuring of global value chains has brought complex and diverse impacts
on regional integration among countries along the "Belt and Road" route, while also
presenting them with unprecedented development opportunities and challenges. This
initiative aims to promote economic cooperation and humanistic exchanges among
countries along the route through enhanced policy coordination, infrastructure
connectivity, trade facilitation, financial integration, and people-to-people bonds, jointly

building a community of shared interests, a community of shared future for mankind,
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and a community of shared responsibility featuring political mutual trust, economic
integration, and cultural inclusiveness. However, significant differences exist among
these countries in terms of development levels, economic structures, resource
endowments, histories, and cultures, which necessitates taking full account of their
actual situations and development needs when advancing the "Belt and Road"
construction, and formulating and adjusting policies and strategies according to local
conditions to ensure precise implementation and effective fulfillment of the initiative[41].

For developing countries, which have a relatively weak economic foundation and
face multiple challenges such as fund shortages, technological backwardness, and talent
scarcity, more attention and support should be given during the process of advancing
the "Belt and Road" construction. Firstly, policy support should be intensified to provide
more financial, monetary, and technological assistance to developing countries, helping
them improve their investment environment and enhance industrial competitiveness.
Meanwhile, infrastructure construction should be strengthened, particularly in key areas
such as transportation, communications, and energy, to provide a solid foundation for
industrial development. This not only aids in enhancing the internal connectivity of
developing countries but also promotes their connections with the external world,
creating more convenient conditions for international trade and investment. While
strengthening infrastructure construction, we should also focus on talent development
and technological innovation. Developing countries often lack high-quality talent and
advanced technology, limiting their potential for industrial upgrading and economic
development. Therefore, we should assist developing countries in enhancing their
technological absorption and innovation capabilities through education and training,
technology introduction, and independent research and development. This can not only
facilitate industrial upgrading but also improve people's living standards, laying a solid
foundation for the long-term development of developing countries.

For developed countries, in advancing the "Belt and Road" construction, they should
further expand cooperation areas and deepen industrial cooperation and technological
exchanges with countries along the route. Developed countries possess advanced
technology, management experience, and financial strength, capable of providing
robust support to developing countries. By establishing platforms, sharing resources,
and mutually learning from each other, cooperation among countries in areas such as

scientific and technological innovation, green development, and the digital economy
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can be promoted, jointly exploring new paths and models for industrial upgrading. This
not only aids in enhancing the overall development level of countries along the route
but also promotes global economic prosperity and stability. In implementing
differentiated policies, we should also focus on policy coordination and sustainability.
Policies among countries should be interconnected and complementary, forming a joint
force. Meanwhile, attention should be paid to the long-term nature and stability of
policies, avoiding short-term actions that negatively impact countries along the route.
By strengthening policy communication and coordinating the interests of all parties, the
"Belt and Road" initiative can be advanced continuously and stably.

However, the process of regional integration among countries along the "Belt and
Road" route still faces numerous challenges. Factors such as geopolitical complexity,
cultural diversity, uneven development levels among countries, and uncertainty in the
global economic environment may interfere with and hinder the process of regional
integration. In the future, countries along the "Belt and Road" route should firmly seize
the historical opportunity of global value chain restructuring, steadfastly advance along
the established development path, and continuously deepen regional integration
cooperation. They should actively play a role in the global economic governance system,
advocate multilateralism and free trade, and promote the construction of a more
equitable and reasonable international economic order. By continuously innovating
cooperation models and mechanisms, expanding cooperation areas and scopes, and
improving the quality and level of regional integration, they can achieve common
prosperity and sustainable development among countries along the route, contributing
positively and prominently to building a community of shared future for mankind and
providing successful examples and valuable experience for regional cooperation in
other regions of the world[42].

In summary, in implementing the "Belt and Road" initiative, we should fully consider
the actual situations and development needs of countries along the route, formulating
and adjusting policies and strategies according to local conditions. By strengthening
cooperation in policy coordination, infrastructure connectivity, trade facilitation,
financial integration, and people-to-people bonds, we can jointly promote economic
prosperity and industrial upgrading among countries along the route. This not only aids
in enhancing the overall development level of countries along the route but also
promotes global economic prosperity and stability, contributing to the construction of

a community of shared future for mankind.
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Abstract

This study emphasizes the importance of city branding in the global value chain network,
exploring city branding strategies through understanding young population migration trends,
with a case study of Busan. Using Busan as an example, it proposes directions for city branding
focused on foreign young visitors' perceptions of Busan and quality of life (QOL) factors. The
research utilized the Nominal Group Technique (NGT) and semi-structured interviews to
gather opinions on foreign youths' experiences in Busan and their image of the city. Analysis
results show that foreign youth perceive Busan as a K-POP mecca, marine tourism and cultural
center, and demand an urban environment with enhanced safety, convenient transportation,
cultural diversity, and creative economic elements. In particular, it was confirmed that policy
improvements from a QOL perspective could contribute to Busan's residential stability and
sustainable development. This study provides a foundation for strengthening Busan's
international competitiveness and leading to sustainable urban development in the long term
by reflecting the perspectives of global youth in city branding strategies.

Keywords: Busan branding, city branding, Quality of Life (QOL), Global Value Chain in City
Branding

Introduction

As global society confronts unparalleled difficulties stemming from fast urbanization and
globalization, the necessity for sustainable and inclusive city branding has grown significantly.
The future trajectory of Busan's city branding starts with the examination and analysis of the
perceptions of youthful tourists. To initiate a new phase that enables international young to
comprehend and engage with Busan from an objective standpoint, it is essential to enhance
their perception of Busan within the framework of Quality of Life (QOL). This research article
examines the interplay between foreign youth culture, preferences, and spatial perceptions in
the development of city branding in Busan. The study examines strategies that can foster
sustainable urban growth through city branding, employing the Nominal Group Technique
(NGT) and semi-structured interviews.
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Effective branding initiatives for Busan must cultivate an appealing and inclusive urban
landscape focused on quality of life factors, including popular culture, safety, maritime
interchange, and economic vitality, while including varied external viewpoints and addressing
the aspirations of the youth. This study will serve as a crucial foundation, since analysis and
reflection on policy impacts from a quality of life viewpoint are essential to ensure residential
stability in Busan's urban policies.

Literature Review

City Branding

City branding and regional planning that constitute land space evolve by influencing each
other (Antrop, 2004). City branding, also known as place branding or destination branding, is
a strategic marketing and communication process aimed at shaping the image and identity of a
city or urban area in the minds of residents, visitors, investors, and other stakeholders (Jojic,
2018). It involves deliberate and systematic efforts to create a unique and positive reputation
for the city, emphasizing its distinctive characteristics, strengths, and values.

The concept of city branding is based on several key principles. First, the core of city
branding is that every city should have a unique identity and personality (23 ™, 2012). This

identity includes the city's history, culture, architecture, natural assets, and people's values.
Visitors often choose their destination city by identifying the city's identity at the stage of
selecting their travel destination (Wheeler et al., 2011). City branding is a means to understand
and define the city's identity and then promote it in a way that aligns with the city's goals
(Kavaratzis & Ashworth, 2005).

Global Value Chain and City Branding

The concept of Global Value Chain (GVC) provides a valuable framework for
understanding how Busan's city branding efforts intersect with international economic
networks and young population migration trends. GVCs represent the full range of activities
that firms and workers perform to bring a product or service from conception to end-use and
beyond, often spread across multiple countries. In the context of city branding, GVCs can
significantly influence a city's attractiveness to young populations and its position in the global
economy.
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Methodology

The Nominal Group Technique (NGT) is a systematic and focused group decision-making
method used in various fields including business, healthcare, education, and research (Jiinger
& Payne, 2020). NGT is designed to utilize the collective knowledge and creativity of a group
of participants while ensuring that the decision-making process is systematic and organized
(Roberts, 2019). In this study, the NGT was conducted with 125 foreign youth in their 20s
staying in Busan. Participants were given 5 minutes to independently generate and note down
problems or solutions related to Busan's city branding. After all ideas were presented, the group
engaged in a 20-minute structured discussion to clarify and better understand the list of ideas.

Semi-structured interviews are a widely used qualitative research technique and data
collection method in various fields including social sciences, psychology, education, and
market research (Mojtahed et al., 2014). This technique allows the interviewer to explore topics
in depth based on a predetermined set of open-ended questions (Ahlin, 2019). In this study,
semi-structured interviews were conducted with 82 foreign visitors to Busan in their 20s who
did not participate in the NGT study. The interviews were designed to gather detailed opinions
on their experiences in Busan and their perceptions of the city's image.

Results

The NGT analysis revealed that the most prominent feature of Busan's image was its status
as a center of K-POP. This strongly reflects the element of cultural and artistic amenity supply
in terms of QOL. The results of the NGT ranking are as follows:

1. K-POP Mecca (86 points, mentioned 37 times in top 3)
2. Tourism and Cultural City (66 points, mentioned 39 times in top 3)

3. Art Performances/Concert Events (48 points, mentioned 25 times in top 3)

Busan's image among foreign youth reveals several key aspects that shape their
perceptions of the city. The insights gathered from semi-structured interviews highlight the
city's potential and areas for improvement in attracting and retaining young international talent.
The revitalization of cultural and creative industries emerges as a crucial factor in reproducing
Busan's differentiated image. Foreign youth recognize the importance of these sectors in
shaping the city's unique identity and appeal. Investing in and promoting these industries could
significantly enhance Busan's attractiveness to young international professionals and creatives.

Busan's potential as a center for international exchange is widely acknowledged. The city
is expected to play a pivotal role in various sectors, including logistics, human resources,
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culture, and marine fisheries technology. This perception positions Busan as a dynamic hub for
global interactions and opportunities, making it an attractive destination for young people
seeking international exposure and career growth. The city's geographical location and the
presence of numerous international students contribute to its potential as a multicultural
metropolis. Foreign youth view Busan's diversity as a significant asset, recognizing its capacity
to foster a rich, inclusive environment. This multicultural aspect is particularly appealing to
young internationals looking for a globally connected urban experience. Several key elements
are identified as crucial for improving the quality of life for foreigners in Busan. Safety stands
out as a primary concern, reflecting the importance of a secure living environment. Convenient
transportation systems are also highlighted, emphasizing the need for efficient mobility within
the city. Additionally, the availability and quality of public services tailored for foreigners are
considered essential in enhancing the overall living experience in Busan.

These insights provide a comprehensive view of Busan's strengths and areas for
development in attracting foreign youth. By focusing on these key aspects, Busan can enhance
its appeal as a vibrant, multicultural city that offers both professional opportunities and a high
quality of life for young international residents.

Discussion

The perception of Busan among international youth is influenced by several aspects,
including their backgrounds, interests, and experiences. The city's branding initiatives must
include these varied viewpoints to provide an appealing and inclusive urban setting focused on
quality of life components. Busan's status as a significant port city establishes it as an essential
element in several Global Value Chains (GVCs), especially in shipping, logistics, and
international commerce. This geographical location has substantial ramifications for Busan's
branding initiatives, crafting an engaging story to attract young, competent professionals.

Busan's participation in global value chains creates many economic opportunities,
rendering it an appealing locale for young professionals. The city's extensive export-import
ports and airports facilitate trade collaboration and material interchange, cultivating a climate
favorable for the development of a future industrialized metropolis. This infrastructure
motivates ambitious entrepreneurs to view Busan as a hub for logistics and trade enterprises,
leading many to engage in global business studies inside the city. Engagement in GVCs fosters
information sharing and stimulates innovation in Busan. This dynamic climate increases the
city's attractiveness to young, educated individuals pursuing lively work environments that
provide prospects for professional advancement and development. Busan's participation in
global value chains fosters its cosmopolitan environment, a trait greatly esteemed by the youth.
The city's central geographic location in Northeast Asia enhances its prospects as a nexus for
international interchange. Busan's geographical closeness to China, Japan, and Russia, together
with its increasing number of international students, establishes it as a pivotal city in the East
Asia Pacific area, surpassing its designation as only a coastal city of Korea. The amalgamation
of economic prospects, information dissemination, and cultural interchange cultivates a
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persuasive brand identity for Busan. It depicts the city as a progressive, internationally
integrated metropolitan hub that provides young professionals opportunities to interact with
foreign markets, various cultures, and cutting-edge industries.

Busan's strategic position in Global Value Chains (GVCs) presents a unique opportunity
for enhancing its city branding efforts. By leveraging its role in GVCs, Busan can create a
compelling narrative that attracts young talent and fosters long-term economic growth and
cultural vibrancy. Busan is prioritizing educational and training programs that align with the
needs of key GVC industries. This focus on skill development makes the city more attractive
to both young job seekers and international companies. By offering specialized training in areas
such as logistics, international trade, and marine technology, Busan is positioning itself as a
hub for career growth and professional development.

The city is establishing innovation centers and incubators that link local companies and
emerging entrepreneurs with global value chains. These programs are cultivating Busan's status
as a hub of opportunity and innovation. The Eco-Delta City (EDC) project functions as a
nationally integrated platform for showcasing innovative technologies and testing
infrastructure, fostering an environment that promotes economic transformation and innovation.

Busan's participation in global value chains has engendered significant cultural variety,
which is emphasized as a crucial element of the city's branding. This diversified environment
attracts the aspirations of youth for international experiences. The city's geographic position
and increasing number of foreign students enhance its potential as a cosmopolitan metropolis,
rendering it an appealing destination for young expatriates in search of a globally integrated
urban experience. Busan is positioning itself as a frontrunner in sustainable and ethical global
value chain operations. This strategy appeals to socially aware youth demographics. The city's
goal to become a smart city with an emphasis on sustainability, shown by initiatives like as
Eco-Delta City, illustrates its commitment to ecologically responsible development.

By incorporating these GVC-related elements into its branding strategy, Busan is
establishing itself not just as an appealing destination for youth but also as a significant
participant in the global economy. The city's initiative to establish a cohesive visual identity,
exemplified by the "Busan is good for EXPO or CITIZENS" campaign, enhances its reputation
as a vibrant, forward-looking metropolis. Busan is developing a persuasive narrative that
highlights its significance in global value chains while attracting young, competent individuals
pursuing possibilities in a globally interconnected and creative metropolitan setting.

Conclusion

This study provides insights into the perceptions of foreign youth regarding Busan's city
branding and quality of life factors. The findings suggest that successful city branding efforts
for Busan should consider diverse external perspectives and create an attractive and inclusive
urban environment centered on QOL elements such as popular culture, safety, maritime
exchange, and economy. Future research should focus on analyzing the policy effects of these
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branding efforts from a QOL perspective to secure residential stability in Busan. This study
serves as a foundation for developing new and long-term visions for Busan that can be
communicated and expanded internationally.
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1.1 Circumstance
M Tariff

- Trade Dispute between USA-CHINA
— Relocation of manufacturing

facilities from China to Vietnam, India, etc

W W War || W Disease W Inflation
- Regional WAR between

1) Russia-Ukraine,

Global trade decline and
Enhancing of protectionism due
to pandemic-related disruptions % MEdGEAG: PROEEE FEssbIg Hnd
like COVID-19

- Rising costs of transportation and

raw-materials
2) Israel-Hamas = = » « = ?

delaying decision-making

Due to uncertainty of global geo-political Issues and Inflation in various sectors, Many of global

companies are “restructuring its global supply and value chain” 3
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1.2 Strategies of Makers

The US “Buy-America” Plan and Tariff War in global economy encourages
Korean Companies to move its major supply chain to US and Europe

IJA" effected in Y2022: Planning to spend U$ 1.2 Trillion in US Infrastructure, BABA™ implemented(Made in USA) |

* Infrastructure Investment and Jobs Act(Bipartisan Infrastructure Law) / ** the Build America, Buy America Act

China

Internalization in National supply chain Strengthening EV Car & Eco-friendly Industries by various subsidy ‘

T ——

§ Recent Overseas Investment of Korean companies )
w + US Texas Semiconductor Factory ($ 44B) @ LG = US Arizona EV Battery Factory ($5.3B) l” « US Georgia EV Battery Factory (§2.2B)
« Hungary EV Battery Factory Expansion ($0.7B)

+ Expansion in Poland Factory SK « Hungary Komarom, Ivancha Factory

O H h « US Georgia Solar Panel Factory ($2.3B) @ HYUNDAI * US Georgia(Savannah) EV Factory ($5.5B)
-/ RBNWNS ;¢ pA Ship-building Company M&A ($0.18) + US Alabama EV Factory (50.38)

* Exchange Rate: 10/9/2024 Trading Standard Rate (KRW 1,345)
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1.3 Changes in Shipping Sector

Global Shipping Players also compete to acquire the share of container terminals
and expanding business to 3PL sectors together with major financial Investors

MSC B4 Acquisition of 3PL company “Bollore Africa Logistics” ('22.12), Italian based Rail transportation company “ITARO”
(Swiss) B HHLA(German Terminal Operator / On finalizing), French 3PL Clasquin EQT 42% ('24.3)
&4 spin-off Terminal business and integrating into “Hanseatic Global Terminal” ('23.6) * 11 Nations, 20 Terminals
4 chile based Port and Logistics Company “SAAM Puertos” ('23.8)
B Acquisition of NY GCT(Global Container Terminals) EQT 100% ('23.8)
B Acquisition of Global Top tier 3PL company Bollore ('24.1)
Mosmb B4 Various cases of Terminal development are on going by “APM Terminals” (Vietnam Hai pong, Croatia Rijeka, Brazil)
(Denmark)

B Multi-ful M&A of 3PL(Portugal : HUUB, Hong Kong: LF Logistics, USA Visible SCM, Germany : Senato)

- Fading of Logistics internal Industry boundary, Integration of relevant territory take place in Shipping
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101011011100
Qmmuowmuwmmwnunuuswxi'b;mwo:

AVl B« a2 | | p EEE

1.4 Changes in Logistics Sector

Global Leading Logistics Companies are enhancing their logistics services internationally
or in their home countries through acquisitions of logistics and related companies

DHL B Acquisition of Turkish Parcel Delivery Company “MNG Kargo” ('23.7)

( ¥) B Acquisition of a Majority Stake in Dutch E-Commerce Company “Monta” ('22.9)

Sale in Progress(Estimated Enterprise Value: $5.6~6.1 Billion)

Leading Potential Buyer: CVC Capital Consortium’, DSV(Danish International Logistics Company)
* CVC Capital, Abu Dhabi horif i p ign Wealth Fund(Temasek)
Acquisition of Canadian Customs Brokerage Company “Farrow” ('23.12)
Acquisition of Malaysian Logistics Company “"CZE(City Zone Express)” ('24.3)
(3;’:) B4 Acquisition of USA Pharmaceutical Logistics Specialist “MNX Global Logistics” ('23.11)
‘ Continued M&A to expand global or internal networks amid intense logistics competition 6
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2.1 History of Busan Port

L 1100101001 1000 1400 1 (a4 00T 1

unmiunu:|mululuoiul-ﬂh)nuuluowumlua IIUHI‘)HUHU“LWIWUIWOJ

2023

1978 | 0.5M TEU
GROWING

BEGINNING (1340-1370)

(1876~1940)

- General cargo
piers developed
in 1944

- Busan
International
Port opened in
1876

23.2M TEU
RENAISSANCE
(2005-~)
PROSPERING
(1970~2005) ‘

-“Jasungdae”,

the first - Busan New Port
dedicated opened in 2006
container

terminal opened - Busan Northport
in 1978 Redevelopment

Project started in
2008 7

2.2 Overview of Busan Port

B The 2nd busiest T/S Port and 7th busiest Port in the world
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(Unit : K TEU)
World's Top 10 CNTR Ports Ranking (23)
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2.3 Busan Port’s T/S Competitiveness

B Competitiveness of Busan Port — Port Connectivity
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2.4 Roles of Container Ports
- Ports serve as gateways for import and export, supporting the logistics activities of various stakeholders by distributing cargo, providing
temporary storage, and transporting to final destinations.

OV:;sr:as | ﬁ:ﬁ
el Db Tttt et

Forwarder Shipping Company Operator Carrier Truck Hinterland Consignor
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2.5 Main Characteristics of Ports

- Ports are an infrastructure-centric industry that requires large-scale investments and has a high dependency on systems

4

..'ﬂ
E@E
o

Large-scale 2 ;

g Advanced Information Extensive Customs clearance
investment, 2 B
" equipment System network and security
infrastructure
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3.1 The Key Issues of Ports

- The port currently faces challenges such as global supply chain uncertainties, environmental regulations, and digital transformation.

Increasing Uncertainty Global Environmental Regulations Transition to Smart Ports
Ve y =
Global economic and Strengthening of Demand for Smart Port
political instability envir | regulati Transformation
= Trade wars, economic sanctions, = Growing global demand = Port Automation
political conflicts for environmental protection = Data Integration and Connectivity
= Reorganization of shipping = Strict environmental regulations » Expansion of Port System
alliances and alternative routes introduced by IMO and national Connectivity
governments
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3.1 The Key Issues of Ports

Increasing Uncertainty Global Environmental Regulations Transition to Smart Ports

Global supply chain disruptions,

Increase in operating costs Increase in operating costs
increased unpredictability.
» Supply chain instability = Increased costs for introducing = Al-based Facility Operation
i) Difficulty i forecasting and eco-friendly equipment Automation
planning = |nstallation and operating costs = Port Operation Forecasting and

. - for emission reduction equipment Optimization
= Increase in logistics costs

Port Security and Safety

Management

L 1101 0101 00 bl 1 (d DOT0 108
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3.2 The Need for Al in Ports

- Need for Al Utilization in Data Analysis and Forecasting, Port Operation Optimization, Environmental and Safety Security Management

n Data Analysis and msﬁ“g - Cargo Flow Analysis and Forecasting
= 2 gy . o - Ship Locati d Arrival/Departure Time Predicti
Using Al to predict cargo velume bility and plan op helping to reduce ip Rocationiend Arrivel/Depariure. Tivie: Prediction
uncertainty caused by international instability. - Developing Port Development and Operational Strategies through Data Analysis

. .. - Berth and Yard Schedule Optimization
Port Operation Optimization
- Optimization of Automated Terminal Cranes and Autonomous Vehicles
Real-time monitoring of port operations optimizes resource allocation, improving

: s - Port Data Integration for Overall Supply Chain Optimization .
operational efficiency.

a Environmental and Safety Security Management - Real-time Monitoring of Energy Usage and Carbon Emissions.

AT fox e e e o il e - Al-based Predictive Mai Considering Equij Operation Status

while Al-based maintenance ensures efficient facility upkeep - Al-powered Safety and Security Monitoring and Response Systems
14
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4.1 Al Application Cases in Busan Port

- Busan Port opened a fully automated terminal in April 2024, utilizing Al for the operation of unmanned cranes, AGVs, and other equipment.

01001 100 100 1 (84 00301 081 101101

plelllNig i.aiul.uh)nouwowumm|mlmnunuww1i'nmwm
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Straddle Carrier
(Manned)

Yard Tractor
(Manned)

Container Crane
Cargo transportation
between ship & berth

AGViautomesd Gudsd Transfer Crane NG Load Tractor
Verida (Unmanned)

Transportatien of cargo
out of port

11101071 0 1 ad 06T 1 B8 157101
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4.2 Al Application Cases in Busan Port

Category

Fully Automated CNTR Terminal

F - Keeping eyes on the downside
Environment

. by man s
Operation ‘ ) 4 ‘ remote or automatic
(container crane, yard tractor, etc.)
. - Vibration & noise, exhaust gases and sunlight - Quite and comfortable office work
Working

- by skilled workers, resulting in differences in productivity

- Can become proficient quickly

- Efficient movement by using 3D scanner and camera

16
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4.3 Al Application Cases in Busan Port

- Container Alignment Status Monitoring

Collecting data by Intelligent CCTVs and i { Classifying the stacking conditions as 'Normal’, i
lidar sensors ‘Low Risk’, ‘High Risk’ by using Al

The vertical lines of the || The vertical ines ofthe
upper and lower lack upper and lower lack
holes of a container holes of a confaner are
averlap within each outside of eazh olher's
ather's rangs range.

The twa lock holes of
a container are
aligned on the same
vertical line

+ Labeling to classify the alignment status based on three
riteria for ting 1 of collected dal

1010010101000 108 184 Y11 10T 101

(mmﬂnmmmmmummmnuuch w ﬁﬂnﬁm
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4.4 Al Application Cases in Busan Port

B Abnormal Behavior Identification and Reporting Technology
- Preventing safety incidents at the terminals using an Al-based monitoring system
- Detecting unusual behaviors of workers and machinery in apron area

- When workers or machinery enter the ‘Red Zone an alarm sounds as warning

L
Warning 1 [1] Deteeter
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5.1 Al Implementation Plans for Busan Port

- Busan Port plans to apply Al to its Port Community System (PCS), known as Chain-Portal, to enhance the overall operational efficiency of
the port.

Describes the service architecture of Chain Portal platform

Busan Port Chain-Portal System

vBs 155 ™S Bigata Shipper  Forwarder

ChainPortal Platform

Oversea Port Dsta

- Over 17,000 users are utilizing

t.m‘ — [T - Real-time operational data integration has been completed
B clomaton oot - VBS, TSS, IS, E-SLIP Services
& informatien §
‘Serice. oy Resturce Smart z . ’
o) ) ey |2 = Future plans for Al application to enhance the system
o - Optimization of planning processes
2 pontoier Datn Inverface. Data Ayl Visusllzaion Teminel  Ofher . y
B dormien | Ty~ T Business - Improvement in prediction accuracy
Plhb:uiu )

- Monitering of operational status and detection of anomalies

o

o
Information Clovd
laa$ (Infrasiucture 45 a Servi
i Platfom i o
25 omaion

nsport

T
Company

00 1 (d 00D 1 0

\u;lu-uilm|wuiuluwuibh)nuuluuluulmwINHUHUI 1008
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5.1 Al Implementation Plans for Busan Port

M Busan Port is implementing a digital twin across the entire port to enhance operational visualization and optimization through
Al application.

- The digital twin for one terminal is complete, and operational effectiveness has been verified through simulations.

- There are plans to expand the digital twin to cover the entire Busan Port in the future.

- The application of the digital twin and Al will be used to optimize port operation

CELEET)

aunEan
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The Impact of Research and Development
Investment on Technological and Business

Performance
Focus on Materials, Parts, and Equipment Companies

Seoul Cyber University
Hodin Jeon

Introduction

Background

Rapid growth of advanced industries
like Al, loT, and VR

Problem ,)
» High dependency on foreign ~"  *Toanalyze the impact of R&D
technology and the need for investment on technical and
technological independence business outcomes
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Research Objectives

Business Performance?

Technological Competitiveness Corporate Competitiveness

R&D investment Technological Competitiveness

» Examine the link between R&D investment *Investigate how technological advancements

and performance variables of technology affect business performance

Literature review

Pakesand Griliches(1980),
Kim & Jang(2004),
Jeon & Jang(2010)

Kortum & Lerner(2000),
Scherer(1965),
Megna and Klock(1993)
Ely and Waymire(1999)

Hirschey and
Weygandt(1985),

Lev and Sougiannis(1996),
Cockburn and
Griliches(1988)

Branch(1974), Chauvin
and Hirschey(1993)

Pakes(1985),
Ely and Waymire(1993)
Chan et al(1990)

Analysis results

The expansion of corporate investment in R&D leads to an increase in
patents

The expansion of investment in research and development leads to an
increase in patents, which has a positive impact on business performance
An increase in patents leads to higher sales, ultimately having a positive
impact on business performance

R&D investments lead to an increase in intangible assets, ultimately having
a positive impact on corporate performance

The expansion of research and development investment increases the
potential for future profit generation, which leads to improved corporate
performance

The expansion of research and development investment positively impacts
not only the increase in corporate value but also market share and long-
term growth factors

The increase in a company's intangible assets has the effect of attracting
stock investors, which drives up the stock price
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Research Data and Duration

1. Research Data

Focused on 66 Government—-Supported Advanced Technology
Companies in materials, components, and equipment sectors.

Data on R&D investments and financial performance collected
from the DataGuide (FnGuide) database

2. Research Period

Covers from 2013 to 2020, considering the significance of
surpassing Japan in semiconductor market share as a strategic
milestone

(Selection of Government—-Fostered Companies Since 2013)

Key variables

3. Key Variables

1) R&D Variables:

R&D expenditure (Log R&D size: Ird), Development cost (Log
Development cost: Ide), and R&D intensity (R&D expense/sales:
rdsa).

2) Technological Performance Variables:

Intangible assets (Log Intangible Asset) and Industrial Property.

3) Business Performance Variables:

Profitability indicators (Operating Profit Rate: ROA), and Stability
indicators (Debt Ratio)
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Analysis regression equation

4. regression equation

Dependent, , ., Technological Per formance Variables) =
INdependent,(RDVariabless) =
= a+ Gylrd+ B,lde+ Byrdsa+ B,drd + Bsdde + Bederd +
+ Bydrdsa + Bylass + Bylhol +¢ <2 1>

Dependent, ,,(BusinessPerformance Variables ) =
INdependent, ( Technological Per formance Variables ) =
= a+ floinas + 3, ntas + Gsloinpr+ 3,1 ndtas + Gsdin + Sedinpr +
+ G,dinv+ B,shsa+e <2 2>

1. R&D Investment and Technological Performance

Dependent, = o+ G lord+ B.lode + Byrdsa+ G,8rd + By Ade + Byderd +
+8-Ardsa+ G;loass + Golhol ¢
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1. R&D Investment and Technological Performance

Dependent, ., = a+ B lord+ 3,lode + Byrdsa+ 3,Ard+ B, Ade + Bgderd +
+ B;:Ardsa+ Bsloass + Golhol +¢
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2. Relationship between Technological Competitiveness
and Business Performance

Llependent, = o+ Filoinas +F.intas +Gloinpr +6 indias + G, din+ S dinpr+
+G.dinv+G.shsate
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3. T—test Results on Technological Performance by Firm Size

Durnrmy
Slednt Dummyl Dummy2 D1-D2 T-value
log intangible asset 22.94 18.99 3.955 11.34%kx
intangible/ asset 0.03 0.04 -0.011 —2.236%x
log industrial

property 18.45 1252 5923 SRy A
industrial/ asset 0.004 0.001 0.003 4 .156%xx

A intangible asset 0.19 7.88 -7.666 -1.029

A industrial property 1.94 0.95 0.985 0.582

A investing activities -0.07 -4.03 3.963 1.11

share of sales 70.96 68.18 2.778 1.019

*Firm size > Average Dummy = 1, Firm size < Average Dummy = 2

4, T—test Analysis of R&D Investment Size and Intangible
Assets

taadl BB 1 D 2 D1-D2 T-val
S ummy Dummy s value
log intangible asset 22.68 19.25 3.424 9.57 Lwkxk
intangible/ asset 0.04 0.04 -0.001 -0.108
log industrial
property 18.21 12.75 5.46 8.71dxxx
industrial/ asset 0.004 0.001 0.003 3.858%xx
Aintangible asset 0.33 7.68 =T7.328 241.15
A\ industrial property 0.72 2.54 -1.817 -0.862
Ainvesting -0.99 -3.06 2.069 0.583
activities
share of sales 73.04 64.11 8.937 3.315%xx

*R&D > Average Dummy = 1, R&D < Average Dummy = 2
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5. T-test Analysis of R&D Investment Intensity and Intangible
Assets

Dummy

Jednt Dummyl DummyZ D1-D2 T -value
log intangible asset 21.06 20.89 0.168 0.435

intangible/ asset 0.04 0.03 0.014 2.81 3k
log industrial property 15.75 15.22 0.526 0.788

industrial/ asset 0.003 0.001 0.002 3.223xxx

A intangible asset 0.29 T7.27 -6.979 -1.001

A industrial property 0.84 2.18 -1.334 -0.711
A investing activities —4.33 0:23 —-4.552 -1.28
share of sales 70.12 70.18 -0.052 -0.02

*R&D FAFE=(&d/sale)> Average Dummy=1, R&D FJFE < Average Dummy=2

6. Abstract

This study conducted an empirical analysis on the relationship between R&D
investment and technological performance, and subsequently the impact of
technological performance on business performance.

The findings indicate that higher R&D intensity correlates with increases in
intangible assets and industrial property.

There is a positive relationship between the level of development costs relative
to R&D expenditure and the level of intangible assets, the growth rate of
intangible assets, and the growth rate of industrial property rights. Additionally,
larger firms tend to have greater intangible assets and industrial property.
Regarding the relationship between technological performance and business
performance, the results show that firms with higher industrial property relative
to their size exhibit higher profitability. In terms of stability, firms with a high
proportion of intangible assets relative to their size demonstrate significantly
lower stability. Concerning growth, firms with higher investments and market
shares tend to have higher growth rates. However, firms with a higher
proportion of intangible assets relative to their size experience significantly
lower capital turnover rates.

The study also reveals that larger firms generally have higher levels of R&D
investment, and companies with high levels of R&D investment generally show
higher technological performance and market shares.
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H InviaUD  [nUmiaD Invia InviaUD  [nUmiaD Invia

Tiilnelax 0660™ 0553™ 0612™ 0428™ 0318™ 0382™
(395) (349 (385) (336) (2.98) (3.15)

y— 0.140™ 0049 0285™

P (2.85) (1.00) 6.04)

, 0712% 0659 0637
Insize (3795) (3455) (3418)
cons 2.956™ 2431™ 2041™ -2084™ -2051™ -2989™
- (7335) (63.75) (5442) (-9.20) (-867) (-1358)
Year YES YES YES YES YES YES
Pro YES YES YES YES YES YES

N 23016 23016 23016 23016 23016 23016
r2a 0.158 0.177 0.121 0438 0.402 0410

2|HEMZADR2
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cons -1.929™ -2278™ -2442™ -2059™ -2210™ -3448™

- (-5.18) (-840) (-6.28) (-751) (-632) (-12.72)
Controls YES YES YES YES YES YES
Year YES YES YES YES YES YES
Pro YES YES YES YES YES YES
N 8827 14189 8827 14189 8827 14189

(MAHZL 7|1 5 2F0| Met 7|
QA=Y 71Y & 20| M5HX| &2 7Y
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B InviaUD(1) InviaUD(2) InUmiaD(1) InUmiaD(2) Invia(1) Invia(2)
Inindex 0623™ 0244 0616™ 0.143 0494™ 0278~
(346) (152) (334 090) (269) (201)
cons -3.067™ -1262™ -2682™ -1485™ -4474™ -1.252™
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Year YES YES YES YES YES YES
Pro YES YES YES YES YES YES
N 11520 11496 11520 11496 11520 11496
MAZY 716 T 27 7| B
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—_ =
QHZ=Y 71 5 127t 2716 B2

=

Thank you!
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Export Dependency (Summed for Groups)
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I.}ﬂi

T

2022 7], ikl 1909 S SRS el dRES Joj A 3k 5513YHE U E
ot 2003 o] oinkel 1919 =] FAYARS FES o] %, 19 vk dinbo] gkt
A FL Y THIMF, 2022). A A7F 2020 ) 21detdA] kg AL A AAZE Z2Z4H9
Ao o2 AL FEo] AAHwS FHve 8 e /MY 49 WYar oz A m29
Aol o] 7 AL g§As 2 A¥E BAEEH s, A44, 2023). E3 20161 A0
PHUEEY) TF AF olF, <kH £ A% F7, ¥t £ 713 A3 FAdd wet o) I
A A S AEH R SAgsta, FEAA GRgtE 38 oY tAHHoR gl A
HAE A A% 2 gk AA e Fas ddolgt 3 4 Utk (IMF, 2022).

2 7}X A& (GVC: Global Value Chain)

A= Frrelt, g diwke] wew FHOA T va, B, Y
| o]o} 109] @A 6912 A 7]ar UvH<FE 1> F=x). g7y guke ko 2 B
Jste] A37roll FEE SEHIMAAES FAstal lormE (o]
o, S, 2018), AA T Ve A Fguel, g e WA F84E Ae
= 7kQl Aotk g2 tivke] 49 FPdid=oln, tivke] F FP Nl °F 8.0%E A
ghoh, whdo dinke] F FE Ao of 45% HLEwE dharo] AA|slal lojA, 2013 ol
° A2 7)1Zeta YrH<ad 1> #Fx). 20234 7)E, sk
gt 2 FEEFHS AR 67.5%, DAA 25.6%, ~8]A 6.9%c|th. huke =ro] A
FEEEY vFel AEA 51.4%, DAA 32.9%, WA 15.7%} BluE o), AEAel
1 = AE ¢ 5 Uk
olefgt &= T Ee wHEES 1HET uw, H FF(Coupang)e] AdEA<Qd U
& o FgAH AAA 7 Tl A MA ad o] FrteE AEE

2
set @ 4 gomz, ¥ b olfolA] FEE Bast dvk AA, o}4 Y 27 @
)
3)

o

we o oy & 2

S|

=i p=

A, TR ge Y gRA79e B4 849 W FAderAY dug snw,
olF TRk Al AT e BRATIelAl Y B

ol
=
L
R
5
=

Ty op7 g 719l diwk A 7
of webA o] =RelM e FFa Zo] =AM e
& A 54S molw, 4TRAE FAAAS FAAY o 2o A nEe B

B},
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<E 1> digte] 10cf mej2m mypr (2022~2024, ©2l: o USD)

Ax 2022 2023 2024 (8L 7+A))
=9 =7} FE | 7Y | A | FE | Y | A | FE | Y | A
1 = 1,207 | 837 370 900 702 198 622 508 115
2 s 749 457 292 717 390 327 754 334 421
3 7 646 15 631 523 16 507 326 9 317
4 SR 335 544 -209 303 428 -125 170 298 -129
5 A7 EE 294 125 169 279 94 185 214 62 151
6 3= 221 341 -120 170 264 -94 130 257 -127
7 | o] Al o} 170 135 35 144 101 43 126 95 30
8 HEae= 88 101 -13 122 69 53 68 29 39
9 H B 145 69 76 116 62 54 93 52 41
10 B = 75 63 13 99 52 47 77 42 35
- 7] e} 849 | 1,672 | -824 775 | 1,336 | -561 775 | 1,336 | -561
ol 4779 | 4359 | 420 | 4,148 | 3,514 | 634 | 4,148 | 3,514 | 634
A @y s Kostat
<ad 1> 2o Hejot 59 £7 (2012~2023, =2l of USD)
$5,000 4779
msg Ol gl 350
. . _— 5555 3472 514
$3.000 05 : 706 737 2,800 2,805 - 865 817 881
546 251 310
$1,000
$0
AbE: gl @8] K-stat

<1z 2>

= (2021)

22

U

ZFE: kotra(2022), g=rF1 g 3 K-stat AIQ1-E-
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II. o] &4 &z A+
1. e-Commerce®} cross-border e-Commerce? 7i4d

e-Commerce 199611 6¥ UNQ A AHSIYLS](UNCITRAL : United National
Commission on International Trade Law)ollA = AI7F A2 AH ] HEAH 7|25 A5}
3 Ak AxpFA o] #ek R (UNCITRAL Model Law on Electronic Commerce)©ll A1
A&7 el (Electronic  Commerce)E  “Hlo|E]  wA[A]  &Hle] AR E F3 F7 S
(commercial ~activity)2Fal  g2]stal  Juh(FE7 €], 2000). Cross-border e-Commercei=
e-Commerce®t HSzgh ARl nZx #Awjart A2 & =7F s Ao 9|
e-Commerce H|Z=U 2~ Rl = ZEjRlA oA M2 b& w7ke] Anztel AAka7E st
oA H|ZYAE =3kt (Hazarika et al, 2021; Park, Kim, 2013; 2 &%, o]3<4, 2021) (<X 2>
Z2). ©}vk Cross-border e-Commercet™ = A H]|ZU=gtE HollA 7]E9] e-Commerce®} &
F, WAL A, Abol¥ Bk, uARA e, AA A Aot o, Aol HAe [
Hol Apo], w2 AFE E3tet do] FH, Adidor 2 AR MG, vlER] o=
e-Commerce T} H3+alal 913o] w8 Zow dex AtH(Wang et al, 2015; Hazarika et
al., 2021; European Commission, 2019).

<E 2> e-Commerce2} Cross-border e-Commerce2| &<

77 4
AT 24 wrs ZFgad 92E, 54 94 5 EF
OECD sk A Y dolE o] AHElet AFol rxe 4 S #A
A 5E 279 Ad
European HolE, &4, s & 2% delye HdApa AHet A
Commission 22 7jdto g 7| JdHE ARFHoR s WA
o N REECEER = I EE A ERE N EE s,
ommerce ccenture i‘” }\].O] Oﬂ‘é_}/‘g _5‘]—% )23]'7iﬁH 63‘?4
24 wd 2= 4449 204 AZR0E AAAow
ESPRIT | wsagets AAd 43
ZAAA Azt 89 Ao o] AR =& ARI}L A=} EAnsk
7] 29 5 AP w2 olF AElHE A
Clossborder | siago) 34 wpold AL FrlshuA £88 2 @
Cross- ommerce | ) "ol @1 Boc, BoB, C20E BT ¥R
border e- Europe
Commerce u] = o] 2HAE o r &8kl o FHE T gom,
SATAY | W) 3% SolE B AAEE Folt A% X

=
Az oA 9, 20005 FAMA 7GR ETH(2020). TR AAENATFAETRD BEEAEAE,

Cross-border Commerce Europe, V|=7 =7 A] 5% 5a
2. e-Commerce 7|99 3¢ & 54 2 7o Aok A A4
e-Commerce 7|99 319 2= EXA

71 WiFel A skl ofF A=
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Al7]= Amazon, eBay?} 72 e-Commerce 7|5} Home Depot, Best Buy & &4 23
gele] Amly AAEe 2l T e A e WEFo] EASHI HMd AT
52 ol#gk 71 Ao Watol] F53FY] e-Commerce’} A7d3} el A w3, =7hef
Aol A, 719 B UF ZEALS g SHA v=mArig A A wiste s
Fth= AFE S g tHDe la Torre, Moxon, 2001). 18] 3l e-Commerce 7] E°] <& A=
-3k A HAFO], ekl AA Ade] 7FEAARIETIE AFE F)ol Adoldt dAAw A
gto] tp27] ulTo F L3 (Oxley, Yeung, 2001), ©o|E9 ZIAs= H AIF(TMT; top

management team)®] = A3} FH A L wAE JFFo] F&5E Wbtk &3 tH(Luo
et al, 2005).

20103t 5914 e-Commerce 7142 dXA|ste} =2 H 3t o7t
% 31t} Boston Consulting group> =785 Z¥3F e-Commerce’} A4S
e Zolgtal FASIAATHBCG, 2014), AAZ o] AL FX3F= e-Commerce 7

e FFS A= AU mukd HagE, 7% <l

A A3FA] ¢k th(Zhu, Tatcher, 2010). L2 = & e-Commerce?] 3] &L <l
A Haw wjEd Folo] Aol 8o AN HAEsrE = H-&45 o] "I ICT 7]
=23 A ste] mE W& 7%= S (VuPhu et al, 2024), 253 A 5] A=
A A, 719l Aol B4 A A YELA 50| e-Commerce 7]l wheba] 3l <
Az FastAY B4l e 5 Athe 2SS #Hal A5 IPEHAK(Yan et al,

3. T A3} o] & : 5 3(integration)-T]-5-(responsiveness) | U A

o4 7]J(MNEs: Multinational Enterprises)< A|2]4 o2 it 22 o9& 722
Halels A4 498 T oy o] I w=EEY, Ao a8, vedty 44
ALE 3 A AAFeR FFdor stheE hE(G-I; global integration)S % il(Grogaard,
2012), vk dAA A SAH A e AEe] AEsioF gtk YE(L-R; local
responsiveness)= W7 ® TH(Meyer, Mudambi, & Narula, 2011). Prahalad, Doz(1987)%= 1< #
=719 A+ 229 FRGHH A ASL-R) dEo Ard wepx o3 o] ol 7t
Ao 22 FAgdHEs AY 7 Advkar ®Bokrk: A8 A =(localization strategy), Z 7H4]
71 Z(transnational strategy)(Hill, 2022).

A WA oA H(international  strategy)< = =¥ TG A A-SUAHL-R
R oute Ago S2Y AIdFgeln. dA A Aes HAstetal B WAS
stu g, Exo A JhdtE A g AFmS ALl o]k, AE A ALY A&
o] =2 7IdEe] HA= Aolth(Alhorr et al, 2010). A, AR, A3 2 F2Go] o
A o] th(Alhorr et al., 2010). e-Commerce= =747t A H]§o] A Holzlth= 5ol
© ¥ 2 (Cumming et al., 2023), e-Commerce 3| &|X& A o] AFg APt 45+ =&

A m}

T oA HdEre =29 353 dE(global standardization strategy) 1 Hl, = A

&2
9

)

B ox

=

2}
AAE A HGLR) FEES RAW, T2 FRGD o) ¥k F2d wFE de
Mg ) A A AAHOR s HE 250 FvblA RaD, THAY, A%
Y AGRES FAse] el AAE DAt Agelth EHA dE A AL
2 B AT gl A8R BWL FANEA, BA6 Ao WA ARe Az

o
N
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gto 2 whedstal = W=e] &g EWERD eBayTh eBayw wA|HOE HFESHE e A
1225 &34 21070 o] 9] Au|aRtEd Al wiEete AAS HX 3 QUrtHeBay 34
o|A]). 2 HAW=S] Aol Fad A9, e ME 27] GANA AREeheE ol
A WA AR A8l = (localization 2> multinational strategy)©] T, 229 ® T3}
Aefah Aotz 22d SRTSGDHe Wi, @A HSFEL-RS =2 Aot H&

o] Balol Aulap AEIF wlo Qe Ao sl Mekrolrh Ao,

¥ 4 o] (Alhorr et al.,, 2010), B2B2C #|5-%1 e-Commerce= 3| dH T}, A}
3|Abe] AZHS FA F-ofsto] °H94°ﬂ AFshe 45 485 = defolth
A, 2714 A 28 S35EGHY A4 H54=E(L-R)o] BF ES 49 A
£, A4, gholghe Al i%— E Ao F&e= AeFo|th(Alhorr et al, 2010). ©] %
g2 Sl 'ﬁ AA Egow olojAl= W el AATHE A4t 8% a4
o] tH(Mees-Buss et al., 2019). &2]v}k(Alibaba)7} WA Q1 A1 EH, dejvpuls Farol A
Mg ZHEFE TAHORE Zhm Ao AYeA dA Ao AS Foste] dEFs =4
Eiass

TE-dE Zaddadd A3 AG7iAe] d9s AEsd <a¥ 3>3 th(Prahalad,
Doz, 1987; Bartlett, Ghoshal, 1989; Hill, 2022; o], 2024). 2% &3} —’FZ(G-I)T% fﬂx} s
& $ELR)e] B 9 Y W BAs SAdES dA ARG
Wste QejA S2Y BEsh, dAS, 257 dFeR JAddE F dv 2571 Xd%*—&—
‘F2HUSIA Atarskar, dAo] LutAl d)-5Slek(think global and act local)’s= 2 o] ZFFHE
= oy =7l A3 g 7HA] AbES skt a3 o] M (Mees-Buss, 2019), tH2
=471 S0 Yelts 2238 Agolti(Alhorr et al., 2010). Ly} E3Ado] Frtaled,
TEYY 247 FAd wE vas, F7HAQ0 vlgo] A8 E wHo] AT (Mees-Buss,

2019).

e
rlo
N
2
lo ¢

o

o I

<ag 3> E#-ue ZUYI: I2Y FAMYel U Jix fYI Mol W

o
F- -]
=7t Hef
Y
3
(Global
Integration)
L=
>xa
g4e X =S Y ES
(Local Responsiveness)

A} Prahalad, Doz (1987), ©]Z(2024), Hill(2022) A 14
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. 9t e-Commerce A7 W 7AA dAstzp EA

oA 7MA] tlvh2 e-CommerceS T A8 URF HES Aol A & 42¥A HE
oA RR T ARMEY So|A TFHoT & —8} ATHM] = =A< Fb). L
A3 F(1999), EU(zoOOLﬂ) N th2000%), 3-3(2000%), FH=(20021d), =] o] Al 12006
), A7FE220109), 7FEFE(20104), F=7(2018%) T2 2] tivhe o} 714 e-Commerce

E 785t SAA He AAEA Fkon, vt FAAHHTFTA)O WE HAFANS
T8 Aol ARe ARSI Aw 79 2R AAY At T =
A 7)1Ze] w2 919, e-Commerce AFF o] thel ApE4 94 B2 502 HAsn 9
. 20200 8 24Ul T2 e-Commerce E}Q H}Q (Taobao)oll thallA 671€ W A 5=3A
U destes FAWEES W™ vk A El(RdE, 2020.10.15), BRenke o] Abdls ot u
T Hat Rk o8 20 % e-Commerceo] Wk FAletal 7] oo} o] x s tirnkS
719 Aol wigk qrAlE sbstar gt AR AAE A =dS FHs7] A8 A
2 148 e wAse d 23S T QOjHAMAARAE, 2024), =711
e-Commerce A7 A Al HAEH FAHL e Ho|o}

9t e-Commerce 7 Aol 3t GMo| IHElw = e AL Ugt AAl AF Al
<A 22 & ¢ Aok givk 7PJES e EFo] ArEA XY 1965~19851 9]
oF 20:d7F =B W AFEY FF YFE S olojritbrt 1985~20161d 0= Ak AL
W2 (contract manufacturing) &%= tE Y= Wivke 53 WAom  AAS o FAd
(Hamilton, Cheng-Shu, 2018:22). o] A]7]¢] tivk2 3| €] nlojo] <] Fi F8of Al&aHA o

st AlFs AbEEs =, AR WA S 21417] AlA BAE AEA R WA

21 AA 2] g4 &gt A SR ksl A AR o] 2} Tt AR A A A L
& 2] o] t}(Hamilton, Cheng-Shu, 2018:22). L&t 20001t o] o= e-C
2y B2 ZHE Aol ds ==t HuAM Axdee BAS A A tHGloberman
et al, 2001). o]=lgk virte] M stHa Jpgstd AR AT EE givk2 A Al
11 AEe] HAEre] Ve, 3ol el ARR FAo] AL AN x5 36
ATHE 2L, 2001).

2. tivte] mxE et

Hste Qe = 2AkE Ak (Liu
= Z1gelAl JMAEEE A3t
-commerce’} }.H 3} 5] c’jl‘jr(Llu et al., 2013).
20209t S0 divke EFHEF A A Ao A= W ZHF 714
= S8 A= A vte A A98 & H SRS 73*373 A Agsta Ak Al
A7 A 353 (World Economic Forum, 2024)2] H7}e] a2, ik A F= AAdA @A
of ZIYgst o, 71 ICT AFPS 7INto = 04 <Ql §§& Aluj2~ 7ido] Q. =

8o
e-commerce = 1%3 9\15_’, 1990%3‘3}1 Sk
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(World Economic Forum, 2024). thet 5= 20161 11¢€ 24 “DIGI+ plan”S #Ed= &
gx49d AA=ze AFE =AA7|Z Yot 2} Fo AALE 2014 69 HEE <HZE
e P& 7pEs Ageo] tAY <xel &% 20164 119 LEE <DIGH plan>2] Al
IoT 2 ®ldo]Elel F2 2 7Ho &3 20161 99 W <5+2 FAA] AF>o 70 F
2 Aol FmakE uAE AAl F31, 2021-231d AAste] §4 52 <NEXT BIG ©]UA]
B> ~HEYS FRES} oA yEd vEel o] e-Commerce®] F%1> We] =2
oA ok A7) ¥ itk OxEAE B o 4SS AGelshd <i 49 gk

KE 4> tiotel ClXHME BA Fo Hu

AT /A 7] ao
FAFA) g Ta s

HRoWEg 5 CEE oS A Lol ARV)E w7 E Al
7V 3k e - OAY AFgAE 2GS BREME) HFES 85%E U

12014.6 (33734)) S BREWE LSS oGpsE SR
DIGI+ plan S 71 N R, "AL, Tid s, 28

A" =7re} < B3 AL IoT, 9 olEE AR 4§19} ksl 5]

217 A7 A 2] - 2025 37HA ARt g X" AA FEE TWD 632 sxd%*(USD 2oz
2017-2025) - DIGIH+QIZ e (A d Al Q1xze) 74 d), DIGI+AHF(FIAE &4ls &3 4
/2016.11 b §3h), DIGIHEAN(FT - ARAF, Atehed e, 2nfERA] A4 5)9 Al

FH7HEEEAY3) 5 Aoz 7449
- Higke] AR TIRERD 527 8 AbdRors YAlsta AANGS Fxse
A&
- wpol ook, HA| K], AntE JA, g5, SEAA, s
5+2 A4S AE 7 T8 *J%‘% gAlsta oY ZAAE F31
(5+2 Innovative < ofAlo} Ay i Al (5+2 A Al e d3h
Industries Plan) - BRgIeh Aol fAIgE I7F ] gt E AR “LEX"E
2016.9 (<) - AFEQIE Y(IoT) tlHbo] 29} o Fe]AlolHe] V& H’Jr R&DE FZ13}taL
kel ~ELEQS F4l02 e Y AYAE T+
- olE 8 H7INES °Jﬂ4 FEE A ATFAIA, 1% 9 Q=
9ol AMER Gx], AAY Zsle] TWD 132 (USD 3304) T2
2021 97l 9] ~EFES] Jé, 2023 1371 ~EfEQS 473
NEXT BIG ©o|UMEIB |- 27 . gt Z7} BAEQl A~elEY olddl= elojeb 3l FHsle] oty
(2021, 2013) HAAFE Asta, @S Ade F9S 58 B%U)E, AvfEAA AL
Heb Fof A Fy

vk R gA" A3 =" Jaitol wgstar, JAESFAA wiAG ] {3k A
Ak 8o Adujto]e] whekg 2020t ©]F oWt e-Commerce?] Aol F=2] A
(Gr=s 2 E 75 AL 2023). 28 Y Tk e-Commerce?] Al 7FEE 5,0359 tivt &
HRZ 4% 57609 vt dejo] &3t AA vl AIATFE iH] 1% E3}ekd)(20233
71F)(kotra, 2022), ©]i= OECD =7} it e-commerce IV BH]Fo] 21.4%(2021 7]5)<!
A 7Aekehd w2 4= o] THUNCTAD, 2024).

Rk FEow 11 Auveteld, F 70 FA (L%, ElolF, EolHle], A&, <3,
Fote, sk, F 4/ FAF I (EFol o] EFL.9IH, Elolw 1 o] &4k, Eolw, 7Few)el Sl
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<E 5 cfgte]

K

=9 e-Commerce 7|

TE [ AEY =7 TE RO =7
books.com. 1995 A e ot B2B 2z =
37 =
tw e-Commerce 77} Amazon AWS 5488 =+
2022 OiRF =, gt = o] E i %
Coupang a7 uulE eBay 2006 J}:];]f]ﬂﬂi
T
1999 TVZF oA
. 200211 A HE
A3 L-g}o] s
ET Mall NE ;002 2 12l Taiwan Trade tule] o) BB YE
o= .
. 7 ELEVEN ] — TaiwanTrade Taiwan Trade®] B2B
lbon Mal”t 02174]3] EHU]' E]EH . —Q—E]—O] g__%ﬂg
FWEEA ZqE iDealEZ =ekel =3
=P RS \ﬂ—o -
2004 J¥E o Cross Amazon - x| 7|d R} e
M h A5 2l &)
OMOSHop |- AT e = Border US. NARHE
A=RUAS e-Commerce
19981 A e it 2006 PChome
B2B PChome # %9] e-Commerce 71¥ eBay- U.S. Aoz gidE
2€ 200611 A HE eBay®t kA gA s
Ruten.com | PChome &=l 7E‘HH iHerb - U.S. AARE 2021119 o] %
"halo] Cc2cZ Y a2~ Fo
Rakuten - 20083 &, tiutol A
Ichiba 20081 &3 Ao Rakuten - 22 ‘?:_lgoﬂ/\ﬂ PER
-C . [l
Taiwan oommee Japan s A 2ol <17)
d e JE 5
;(Q];}L;Lﬂr ﬂiP 2015 A9 A% diwt
Shopee ;119 ;Lﬂj}czl 7];} Shopee ﬁ%.}éﬂ}_x]]ﬂ}ﬁ%ﬁr
Taiwan e -Singapore 2ty 7Rko R
v E e 2 HEE EE
Taobao.com o =
Yahoo! 2001 o J o] HAMAH /Tmall.com 20201 IR F&F
Taiwan Kimo <14 : Chiﬁa A2 thukel A A4

A gm] A ol

t} 20233 7]1E, 7HeFES AlA 189011 1,360%F TEUZS E}FL. 9l =483
s A3l

=0
T

22118 &9 =R/

Ao BEY WA 7]

0] =

skl =

g, mla e e,

2,000 TWD(3}3}

St H o) Aulk o]t 2 v
ko] 92 e-Commerce 7|2 tfwte] A4k 317 o] WH3lsta

Yahoo finance

iﬂﬂ},]oi o]q_

al=]
A5

AA 1041

S
CTh(kotra, 2022). $F#H, Cross Border e-Commerce] % E1-91

oF 86,0009)C. % 150 USD(33} ©F

221,000 &

9] e-commerce T

Aol AldEl 1995~2000 thell AH|~E Al &FsldTt 199510 =A] 2ep]l w2 A]ZFsh

o AELS AW 3l books.com.two] HZEZE ko

=

eBay, Rakuten, Taobao®} #-< 3¢ e-Commerce 7|2 20000t <

% e-Commerce 7|95

2 1990t

=319 t). et e-Commerce Ao A 71 Ad3sta

71 Ee] EAX R AYstr] 22l 20043 F
Mall, PChome Online®] ¥ W=

-

=0
2

U=,

= 71 E°|tH(iConnect web solution, 2024.8.6). 2024
AA Bt 98%F F3e o R odstet],

o5

AE 7
FTE54

4 o

ol uivte] Fogk HA s w2
Q)8 K 310 7] 213k} (iConnect web solution, 2024.8.6). T}

e-Commerce =

ZHEE 20009 = AH]AE A
FHE o] iRk Al X

o7 HH

]93> Momoshop<! Hl,
BH AMu|2=E A]Z3t} Shopee Taiwan, ET
Al @5 EdES o2
of thwte] e-commerced] AFELS #

Ls

el 573

=it divt &
pas

Z+5l WEH | Amazon,

A9l #3

49 E,

e-Commerce =

iHerb("] =7)1}+ Taobao(T )¢t 22 A5 7IH&2 divt A4 %X] 2 7H°17“EE§ el

TTE AANE wE olF




o] vt A E A e 8l

F A ¢l B2B2C, B2B, Cross Border e-CommerceS K o] T}

1. T3 AT

Aol AFAFES 71FHL Qi 26FE Jgelrh FHe wAEo
il

OSL_N

go oF
flo
Al

i

Ak A (How did I ever live without Coupang)’ &3l 3} =
sholl ZA71F FAsta gk FFE AR A AALE vEH g ) ot
-end integration)l] =S i, LA A “Wow’eh= T EHS Aol & F
olgbal Avfekal JYTHFF Inc., 2023).
g EAb vE FEFAAIG E 3 Inc.olw, AL AR
100%2 A3ttt 20249 102 715, 3 Inc.d] F8& FFE 56.3%° Eal= 7| AFA7}
Eo]™, SB Investment Advisers (UK) L1m1ted(19 0%), 2= 9.6%) o= FAH A
ot ARE 9 9.7%°] TS EAeka om, dnk 2 29u o] AFoAds HAst
°F 76.5%%] SZAAS Ak E ], 2024.01.10) T Inc.o] WlEHL 2021 223 257
A, 2022\ 26% 5,9199] °J, 2023 3132 82989 91, 2024\ 3% 3EV|7HA ] wjE A
302 1,7629 9102 U 7% AF71dolth(FF Inc. 2023)(<¥E 6> FZ). Coupang Inc.9
dgdolol e 2021~2022d AAE 7|EF oL} 2023 6,174 02 2 Zo] ZAZ 7]=3 o]
A, AA Ho HE o %—aﬂi T} X (Farfetch) 9157 AFgo] FYH 20240 = A} Fo]
1,670 902 FHAskginh 20231 F39 FgololS 1.9% Fwolth

o)
2
ey
X
>
>
o
1'ﬂ
it
o H
0

rO
Sl

o

—~
[¢]
=
CL
Q

1 ot o
ol

rlr

Nox

ins

ul
JJ,J
ax
o X
u:&

2 9

<EG6> Coupang Inc.2| ofEoHat dejo|e (=He: )

(S 2021 2022 2023 2024 Q37}A]
v & 22% 22579 26% 5,919 31% 8,298%] 303 1,7629
ol - 1% 7,097 - 1,447 + 6,174 + 1,670
Z 3] 0] 7 $-(2024.11.07)

T30 Wi 7k AAHAQ A4S Al TAoln AA, FFo A ARl TRYE
A 2(@ZA S 2 A 2AOR 2wzl I o] 2] Fge] A3E &4 o] 8AF F(MAU)ZH
2023 &7] WiH] 12% S7bete] e 3 24 o84 F(MAUYZE Al 23 Y
o A 20241 109 7] 3,183%F o] =3t A (5%, 2024.08.07)(<iE 7> Fx), A, 117
191 o] 43wk 2,160 0= 2023 57| tiH] 8% T7s A, AA, 2023 ol I

kS

oo

s WEul A S E I A (Farfetch) o] F &2 o] Aadh Ao th(YA 5, 2024.11.06). %
& 1 e-Commerce 2~59] <] Q) A~ # 49079 ) 11H7K747%F ) B (6917 %) A}
A538NE W)I = A AxE 195 VIFslon AHHow Al ATk,
2024.10.07).
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<ET7> Coupang Inc.o] &AM Tz %= Fo| (TH: oty)

pal=t) 2023 2024

27 1Q 2Q 3Q 4Q 1Q 2Q 12¢
G A

-~ L 1,901 1,971 2,042 2,100 2,150 2,170 3,260
CrAaFA)

=4 ofo]=ql-2H A =

Fgo] tivtel] =g 20209t tivhe] FEAE xR wMEA QA= AT
exell Amifrs NEES AFFH, dgA AFd T 5ol &dsiA P = ATk 2020
Ad] giwke] A WS- Ao H-FHA-NFH I E S0 8 AS Al e Tk
Hl(kotra, 2022), 7+H v} 19] PX Mart= WP VLE 29120 PT Marts 15313131 (2 ozzbﬂ 79),
A HOH T-elevens Afre Oivhe] FUIZHATEG—1HE)= 2F 20 dIFnE 712
F(carrefour)E U435t 2™ (202213 79), A1 AHE 49 HH slo|go] L(Hi-Life)E o

kol fu 2F o] QA4S EHTIPLO, 2022; K-Seafood Trade, 2024.9.10). Wit 79 73w}
Shopee$t AlF-3F wiEA R 2E 2024 1€ F 28 oHE{HT
2E 71 el
NFZ 195 W

7ol OKFFEE 20239 %=
R(2023.11.21.). 87, 20209t oivh Anf] A2 HOH 19 (7-eleven)&
HErLE 29 carrefourE Q<=3 oy, vzl 19 PX Marte= PT Mart ¢!
ofgte= 5 7IFES AIE W AAol Astd A7 & 4 qdTh

o] A]7] W9t e-Commerce A]7-2 Shopee, Momoshop, PChome?] 37 FEsl&=d], 32
2021 7€ Eoldlo] FAF A A A AAW A AWMEAS AFORE 489 TWD(E3F °F
2,150 )E FAbsto]l dint Al AEekih 20229 6€oll= el F £5S E2
Ha Fulg 23 A wiEH FR AN gl e o dulE A F ';r"% 270
< A¥ *9sion, 22 3 10¥ BefetAed 15 E2HE AHE astal ZAwE
Auj =} ZAATG AR AE EAAOR AFEUTE <3E 8>3 FFe fivt E dAE 5

F329 e-Commerce AE7]9Y Boxful®] B iAo wEw, o9t e-Commerce ©] &A=
Fg ousy g afdo] A FRAKSF: Key Success Factors)o|2fil R ITH
(HKTDC, 2022.9.26). ©] HiixdA HA §F=Fe] 80%, 75%7F Z+7; T8 i, ‘%} ] HH—/E;—

I wE Muart EHE A3 U7 a9
A wfEAH 2o gl vE&S AETS AL dtial gRle ﬁE(HKTDC 2022926) rﬂﬂ
Foll A w2 Hﬂig g4 sHA f‘ﬂiz% RS A& Alo] Frkyojof dv} ZigA F

>
ON

Fo 1 oA 2D 789098 Fsts Zalued Mu]x9l ok 3 YA gy =S
wEEtd ot obx AgetA] gar }‘D} el F2owlE, 3 i Aul s AlTS SlEiA
A ARIAE FREtL 2AHoR vt W T3 Mu| 25 AIEEE 2022 10 = o)

™

F AA FYL 490 TWDA 690 TWDRE At AAS gt Anxon F3o
2023 thvk viES oF 529 TWD(EH3} oF 23369 9)S @A & ATt ol A=
AA 191?21 momoshop "E©] 5%°l EZSHA|RE, FFo] Fol&FEH AFE T

FHelaLg| ol A o] Fgk AR A EY] witel] dint FFo] AF HAFEE JFHo|H, FF
g A ek =4 @7 a 9l thK-Seafood Trade, 2024.9.10).
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T3] Uit AFHE A A 2
<E & FZo| tiot TE A, 53z A2
A& A7 vk W& G 5 % 3l &) 2 3 T2
20217 BRERICGRE)) A AL A (AR EfolHo] | - 489 TWD
' AAH = AHED 10§]1) F S (33} oF 2,150°] ¢))
< 13] 490 TWD(SF 2273 ¢) o]
IR ESRE) PN
006 | EAME ST S N wse ww g =
i & olelu) 5
-13] 690 TWD(SF 313%) oA
_ L AT AdEe Wi R, Ha
AI‘UJUJE 4__]1]:/ hl e l=n o P}
fﬂ(?o%om)i o 8] Alelw ul%H] 195
oz - j8 oF iq-?.] ‘ﬂ_ H o ) _nol
002,10 gk 0 2AAT TWI_)(:#91_L.) 3 129
2AME AH] W gaHes Fu U
A];L ° T AEFHE ALY g JE, A,
B ALEFE FHEE, 7Hd, frof
_Q_D:
o ™1
- FEZOlE A )
2023.4 the=s vk o | - F AREAE 0 20~40T
19] ¥4
sy |2 EEEENRT ARE vAled TlEe A8 |- 2489 TWD
' (EF2. 91 2HA]) of 17 F8 9= (?’&% °F 1,0459] 9)
- _ - 60.6%] TWD
. 1E JHE 232 -

2024 33 EI9HE Z3 (3-8} °F 255200 2

=3 $511(2024.4.25))

FFo kA = A Luo et al.(2015)7} e-Commerce®] = A3} £X=5 Fo]= d
RoiA Fask Hu FPxle] A4St A, 719 Al 9 mA" dFE Ao B o,
B XA Agelrt, Ha AYH 5 T A A9HAEFE gx 109 g 54 1
A8 BHAgAtelH, AWA 9% (Bom Kim) sPHE Gy &, fdA 2 Fd FiE FA}
 Zepd ZebE(Pranam  Kolar)®= €vWLE, off oA, HuAFHAA sgkHE ot
(Gaurav Anand): ofvntE3} RIEZto|A, HuHEHN YA} fZ= 2 A2~ (Harold Rogers)= H

gl A 53

59 4]

=
1__—:1‘?:1

oAM= A FA

Al & gk ZAAT AR] 29 I TN (490 TWD) ©]
T A Y FE oulE AR, ol A HAHY AL AEs vEe] A8H a8 49l
ZUHE Al2g]l 53 giRke] Momoshop(22%] TWD), PCHome(14.4%] TWD)ES Ho]
= 4 F2485.39 TWD) 5 ©]9] Uztth(Duncan DeAeth, 2024..4.26). "HAIE SHol|M =
U Farlgel givt 3 dHES oA s flEke ER-SH-RY AR S dF A
dat= M| 2=E AlFsta ok wEbA] F32 Ul e-commerce AlGS AEshH thekgh
HZzU2 AAS 33 1 555 Folil Al AAYES Aslelal th<i 9> ).
<E O FEo| oot A HF M
Luo et al.(2005) % HM=F Yy
(=22 UA) F 4G4 5 F 1918t st= G-y FJd B {0 (RS
Ha AgRel | AguAEY om), AnFIRHIEA o), 21 SHARHES W),
EREE F DA FARAR L2t opdd), R WeIFAAXGI 2L 2R A)= B5F slQ]ofA
thehe FYstE, 96, olobE, LelE SolM 2eE ABA
&l (A2 54) AE P Algte ol A% POt 7oAl 3 AL
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e, 474 8490 TWD) ol & Al Y F& Hid Au]a

(2olE 2R Qmel 25) AFT AL A58} 71%0] N8T 58N FUUE
A% 5

(BAH digF 7199 Momoshop(229) TWD), PCHome(14.491 TWD)SHC} &
s141 =x}85.39 TWD)

(22 jtlo] 0pfE) Bl =3 S0jeE i3t A% ojcjo] 2§
O A | (2F UAE AUA) T FA7190] Y 7E AEe A% 2R

DAY S B XY

jing

.

3. 27 Ak

iy
Mo

9 F2Y Z3(G-DTY I IHL-R)

+

Prahalad, Doz(1987)c] wW=2W, 7|¢¢] S2H37t AgDd45F A7 oo Pr]a,
UmA= b & A8 = de AFAbe] gttt O 28 A AR 25714 de
< 7199 22 SHTFEGHE w1, A HSTFEL-RE S GAoth<1d 3> X
Tt e-Commerce A7 202413 715, oln] AA| o149 64.1%7F AM&sta e 3=
A 2 obF 22.9%% AbEshE A7) 29 Alelth v A Eit 7.79%°] HS
o] dAE, 199 HF wEFE USD 1,7752 ¥ Ho|th<E 10> #FZx). 2dd 2

] Ao

<E 10> st==} ciotel e-Commerce A|&Z EZl H[1

T W o
AR USD 80.35 bn(2024), 100 bn(2029) USD 8.41 bn(2024), 12.24bn(2029)
- 2| THF
AgE 2024-29%1 (E;Tf 44T 7575 2024~290 At 7.79% 37 o
AFEA T )
_ S USD 2,510 USD 1,775
Hytwl =
ALgelg v E 64.1%(2024) — 76.7% (2029) 22.9%(2024) — 31.9% (2029)
ol F, FE-2=ZAC, AFH TH
QX olA AuxE oA 7
wo g | EE S A8E BN M obaan), asw, s, o, 44
ST g8, dAE Add=A9d, Fob | 4 5 BAE o wE AH| A
o &%, 9ME BA= AF, oy | O T o
3714 -uk- gy T
syl Jlo o] AHO 9o 00
jog}—ﬂ] 51/31] ouﬂ:o/]g ]_7 jusg) o] =3 cross-border e-Commerce 719 Temu,
;=T el AEe] | o inel A7} A% A%el eBaySh PChome
G155 3} 020 WAE okA F &3 | A4 Ruten®] 020  diiE S
G B Ao Zol o g | CYBERBIZSH HeHH Alfsl e Bl
(5; %07‘? e ° o] s7go] &tste G-I ¢Eol Tt
A2 F 33} A FAEe | A A A tiEk aMRp oA FEe] O
e-Commerce {r&°] 50%°] 4 | 1, 4% Ed= &= 9 (trend follower)=
LR orel shal, AfHuE T FE=AQA e | HA olarst ol dig sU4 % AEST
R weo] A GoR AAANA | 7 A ARJFHE AFSE st AT
7}d e-Commerce F&o] & | o] gk A, JAEFAA GFo] =M, f3ho
Aol m 2 LR ¢HE =S H3kete] LR 4¥o] &

R
=g
28 vhE4R2023); W= A F9A; YuChu Chao(2024.7.31) & Fasle] Ax}Eo] A4
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o] vt A E A e 8l

= e-Commerce 7|9 E7HS] A4S Ast=a Qi) 2023 tiwtell A FA3HA AZHF&
o] gel 719-& Momoshopd # % o] th(K-Seafood Trade, 2024.9.10). 20150 tjvte] 2=
sto] A& 1995 AFAE Shopee®] A-F- @A AlFolA A efof st 9=l H]E-
(liability of foreignness)= 3 A1717] HaliA] Z=7bdere] A w284, ‘&4, S5
Ak 7slels Aol FQatHAlhorr et al, 2010). FFE FHGAE E TS dLe 9
A WFEAHAE e FUsHAl A &3te], 490 TWD o] & Al FRE od wF

Fv ZAMNE AH 22 w2A Q7S A tivtel A= ARt @ v =o] A%

TE = = 2 A G (rocket overseas) A H|A~E T]¥F U] e-Commerce 71953 #E 3}
7ot

kol A o] w2 AdgAl= Fgol gk Aol A et ARy 2 Aol B H
AP, et £3tE FEsthe 2] AHE FalA = v
dH A k. FES Choi et al., (2006)7} A|A|3+ e-Commerce2] HAIA]
success factors)?l A4, FAL, TR AMAE BE ZEE3 glon, Hd
al., 20107} =7k Age] o= Frxd ca84d, ‘A, gs dFS dv I=
Alol] B a1 g7] wjiofth

WA e-Commerce?] 4] AFgoclozy FHxA e AFAH, &7 <zl
Z

M o O

N

o
I
K
]
A

o,
o
A
a
=
.
Q
=
[\]
S
5
ot
Al
lo
-
ot

lo
o
il

il
At = A S A9 EF Qxetet & AdS 2T e Aol 5 Aot} g
AA Hz=E FFo] AMu|A2E & |, 15 e-Commerce 7 ]

| A gy 3 A FAE el FF A= FsA A cole F
st AA o]l MAE o] Qo R dgfE Abwo] THAEE FEAh wid A ERFA
AATES A AN 97 A dZe . @5 F3e =9 FdA

TESAA W E(NYSE:CPNG)Ol e, a2 FAAREH 545 ¢2 23 A7t
T 5824 H Ve ® Sl A 49] AP Hke] e A (66,55 4), 591 AiAbs At
443z FRZ 4T 5 A BF Az A9, 20149 Tloll A AN EFE
old w) Auj2 AJZF F oF 6x2US FAEte] A 3070 A 1009 o] ERAEE
=3 AHFH &2 £ 0]A). o] XELS CRM, ERP 2 AL IoT ¥ EFE2E 5 &
AMEI2 F5HEo Aol F43] FF=HATY. 3 FeAde] 54 AHArE 3

A
il
o
il
i
[‘i—‘/

N

B
i)
=
=
4

O

rr

A

U322 e-Commerce 4 AAFaQl 7 WAl
o|tH(Choi et al., 2006). e-Commerce 7]FolA F& S
system) =5, = FAIE W o= 2PAH(Es 237 S H o
= 7P #a mE AEE FolQA, o' A7 A F
Lo ®m At Al2"3 7Y #5854 109 B
A ~E §-(random stow) 7], LIl H7F9] & =
(FF 2 oA twk FFoE kel A8 WMS, dHE

=
g 7lEe] EF AEHo ok ol& FAlA A/ AduE, duE, FE v

TS 714, 1A, HAL o]uA]
St WMS(warehouse management

=dA, o dEE 7L
o
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A 2ot e aAo]l ‘Wow'E 9 H FEhe AHS AFsta o) gk, e Fego] vj=
Uz mdo] FRH Ao R SstHA, A2 73 A7 AAYT| = Pt vpE g
o o dEUA T 75% e savIdolEte A wEel, Ut FEHE o5 T AR F
F EHES I A AES A Hol @ T4 22 A2y sAES
Adstar s Folth FRYEY|Ye FEHE, RaFARS slusta, R 2 W9
AAE G4 F AEF WHRARNS BAhA e, A8 E o] B5S S T4
HolAl divt F3F& A2 9 A= AS BHFA ololl AHA FFIne. oS vt 2%
ELUE A PALol A “oiwk A FedA e A NE 7Y AdS ol 17 1 7Y &
& F3l ofAlole ol =7bE dAAste Brolgtal slthH(A k=, 2023.11.06). A= #}
2aW A A-F4F 5 AFES v oY FA7IYS giv AE 1d o] wjEo] Hol 70w
7t ®71% A SHar(ETaoh, F4AEA) 5 F8 AHlA FAVYS AdERE
FEFE 8 A FES e vAY TS S 59 IrhHEE, 2024.11.13). O
W g S vigEE B 5] GEYAL, &H|RY] A4 AldoRE B oln
A = Aot

A=, T, Wivh, 2992, HEY, vieknl Fo= ks, 4¥ I ojnfE, mloja w4
E T HEHA 719 SAle] Adetrh 71 W el=elo] ok Fgells Al SFEe E
Al S 150~20078 0 B Jrolth(hs 3, 2023.12.24). FF2 YA A A=
Aol-97A-g3teleh= 37k AWE sleal d4s Fdke 24 ZRAAE 480 o
R g A g 24 ZRAAE mEa glow, tivk g JyAtel Al oWl &
Hd-uAE-cs 5 Owk WEo] PR3 TRAAE AFEa Yk FelA TS 4
3H](7,890)E A= FF kI FRouE 2 TR N MUAE Adagit O
2ol gEo] Fgolx, RAIZYA, FFEd o] 5 FAME Aulx, AAAE S AR,
OTTs} ~E2 AHAE A o]8& 4= A ko] A (Lock-in)E T-F3H3 e

‘33, 2024), B} e-Commerce®] AH|2=¢} 23S A|L319la, Ao 2 RE FHZQ 1

[e:

< olFo Wt vk 32 ofA 9 Fi5 Au[A& AlF o] Hdoln, HA Fujgd FF A
5 fE AMulaE divt AREERY $3]S 4 gk oRh oA fE 3 Ak AE
ARl oiwk FF& sha FFa Gy FFol=(52 wigAH] ), 2AZYA| (A A FE b S
AH) 2y, FFEZ 0)(OTT, 2EHW AH|2) Arlx AlE dolug, 22 Zaas oA
iwke] 7]&E e-Commerce 7|93 3 4 Q= sb=r F3F AH|2~E ZFEstste] djvhel
HAEAZ dA = o224 FEeioh

AF7HA gk o] A4 AT ecls AR Ay, FFL EAbel AlF I U=
g, dA #Y et 2L e JTA7IA, 19 2=, A, 1 ARjAs Bis
olm| A 5, A ZREAM S AE[2 2pEE 2 iRk Ao A dA s Ak 2 9l
e ¢ T UATH<E 11> Fx). olAd 7o Aoyt ddHE AN YT EARlA
Fetal, dA Ago] T8t AHEE UE VsS BT dAstshs 2w dEfol
g =2 5 Udr
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o] vt A E A e 8l

<E 11> #33 ciet 2yl 8y 4SRKSH) vjm £

Atol
KSF* 25
ey et
Fe XY 2RAEH BAZ ojYstoz
o oler AT ke B4R, =2 FE5HUA N .
A(NYSE:CPNG)o|| AMA}sto], o2 EAt
Fg 24
2014 s 2AME(EE Y Wl | 2021998 o 5953098 Exfstol
£) MulA AJRF & oF 62YS FXL A | Eolmo]A], EFQQQFA] & o T
3 =% = 3071 A|¥ 1000 o] ZRAIES L | HEAIHES 29 Zo|uf, 2025E 3%
APt pE %. CRM, ERP ¥ Al IoT ¥ /2% | =7 &5 o, Al 7|8t A
S AUIE 2RAIE 7E0® AN | 4e dF, ojAed, AHEst 7|20
% gAY SR RAE PH
T GEAIEe dMAe ‘AR B2HSH | T dhEoA HEst §E5HA Al
og gy | 1E #E BAS ABAE A 27| o Rl g% AES FAPE
TN e Ay ez fEUAEAS Bl | Bl AR M Agsp] 1Y
A 27 ALEE HRE o5 S Q== A H§S U5
WMS(warehouse management system),
7= M AEQ(random stow), AAIZF A -
AAE 7S TN
o HANA FA A/ Fhu]S’, Lo
RFAL 74 HiS 2 Rg 9 Mula, §8 3ld | AAYA FA CAHulE/ G eSS
Moz | Al Fgolx, 2AmA], BFEo] A | el AT X WHE Al 7tash
HAES S Alg-.
RS 5t A= ojut A|&Ho] 2etelz] o5t
SNS WrE So wals wao o | BF ES O AT g2 9
olu]A] oY 25 £4} s
S0l RXAl 1m A= =1
SA/EE. BT ATH SR Py | oo o =SS He S
=] _ F2 ooz ES¥-HA-oAY-CS
_ 2 O=A A AZAZ Hoj-HA-F1to] _
AL | L i me sea sae xa |0 Y A dag z2qag d
— = oF UL Jrl= =
o = = = T Fé}ﬁ,gi K‘“—TO'—
=2 U] A fF5 8L, € F5 AMUA(FEIE0]
| EY - (OTTMH]A),  Fgolx  =mFHI o2 | & FUjFH 55 A =2
A
= (Wow)a] ¥ AMu]A2 2el(Lock-in) &}
A ol Wrlgk §Y FohE A% CRM,
A #e) | Ad e 7 4o "MEst ARUA -
ol HM 43

* Choi et al.(2006); Alhorr et al.(2010)
A T4 4 Fo0lA, 2003 AARIA, W5 0210600F Bt AAEO] ATA.
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T3] AFA Ut AEL obF A %7k & = JdE o] e-Commerce A 7ol

RS &£7|2 AZEE 3 e-Commerce 7]PY U S5 HAYS vy o=
zEste] ARE AT e A, F-divt =t wdgx A aHA BTl AA
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<Abstract>

Coupang's Global Strategy and Success Factors in Taiwan

Seo, Jihyun*Kim Si-Young™*

This study examines the strategic characteristics and success factors of Coupang, a global
company that grew in the Korean market, as it entered the Taiwanese market, based on
international business theories. Coupang's successful entry into Taiwan is an interesting case study
in international business for several reasons. Firstly, it demonstrates how a Korean e-commerce
company, transitioning from growth to maturity, has successfully entered Taiwan's e-commerce
market, which is still in its early growth phase, by leveraging domestic learning and experience.
Secondly, it is noteworthy that while consumer goods account for only about 3-5% of the total
trade volume between Korea and Taiwan, Coupang's presence in Taiwan is increasing Korean
consumer goods exports. The research findings, when analyzed through the lens of e-commerce
critical success factors - 'tangible assets', 'intangible assets', and 'organizational processes' (Choi et
al., 2006) - reveal that Coupang's Taiwan entry strategy aligns with the transnational strategy
among the four global strategy types proposed by Prahalad and Doz (1987). This strategy
simultaneously addresses the global integration (G-I) pressures for economies of scale and
efficiency in a highly competitive environment, and the local responsiveness (L-R) pressures to
meet new and diverse demands of local consumers. Consequently, when entering the Taiwanese
market, Coupang concentrated core functions such as financial capabilities, technological prowess,
and relationship management at its headquarters. For other aspects like logistics infrastructure,
distribution channels, customer service, brand image building, organizational processes, and service
differentiation, Coupang implemented localization strategies in the Taiwanese market based on the
expertise accumulated in the Korean market. By appropriately reflecting the key elements of
transnational strategy - 'efficiency', 'responsiveness', and 'learning' - in their approach, Coupang

was able to successfully penetrate the local market(Alhorr et al., 2010).

Key words: e-Commerce, Coupang, Taiwan, transnational strategy, integration-responsiveness

framework

* first author, Professor, Smart Logistics Department, Gyeongbuk College of Health,
jhseol@korea.ac.kr

*x co-author, Professor, Smart Logistics Department, Gyeongbuk College of Health,
sykim@gch.ac.kr
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