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Executive Summary
Korea needs to think strategically how to position itself advantageously in
today’s rapidly changing and uncertain world. This paper focuses on three
economic and geostrategic challenges. These are the trade war between the
U.S. and China, the challenges and opportunities presented by the rapid development and application of disruptive technology, and those presented by
the rapid rise of China. The three are interrelated. The trade war between the
U.S. and China are fundamentally about competition between the leading
global economy and a new superpower revolving over leadership in new and
potentially disruptive technologies. This has serious implications for Korea
because China and the U.S. are Korea’s largest trading partners. The first
part of the report lays out the context and challenges. The second part lays
out some of the actions that Korea should consider on the international side
as well as on the domestic side to improve its competitiveness and flexibility
to deal with these challenges.
JEL Classification: F13(Trade

Policy),

F50(General

International

Relations, National Security, International Political Economy), O33
(Technological Change)
Key words: China, Korea, United States, Disruptive Technology, Trade,
International Competition
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How to Position South Korea in a
Dramatically Changing World
Danny Leipziger and Carl Dahlman1)

Introduction
Korea needs to think through and develop strategies to position itself advantageously in today’s rapidly changing and uncertain world. Among the
many ongoing global changes, this paper focuses on three economic and
geo-strategic developments that merit close attention. These are the trade
war between the United States and China, the challenges and opportunities
presented by the rapid development and application of disruptive technologies, and the challenges and opportunities presented by the rapid rise of
China. This paper argues that all three developments are interrelated.
The trade war between the United States and China is more fundamentally
a competition between the leading global economy and a rising superpower.
China will soon surpass the United States in economic size, while rapidly
catching up technologically and militarily. We argue that the main battleground between the United States and China is over leadership in new and
potentially disruptive technologies. This has serious implications for Korea
1) Research assistance for this report was provided by Brent Harrison, and Jin Ho Kim.
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because China and the United States are Korea’s largest trading partners. In
addition, the United States has been Korea’s closest economic and military
ally. However, the U.S.-Korea alliance will need to be balanced against the
fact that China is now the dominant economic and military power in East
Asia.
Figure 1 presents a stylized visualization of the interaction of the three
trends. The circles representing the three countries are drawn proportionally
to their current economic size. Korea, due to its size and location, appears to
be squeezed between two giants who are engaged in a seismic tug-of-war. As
a very open economy, Korea is obliged to operate in the global trading space
that is becoming more contentious. Moreover, looking ahead, the situation
will be exacerbated by shifting trade patterns dictated by new technologies.
In other words, disruptive technology is impacting all three countries.
This report has two parts:
Part One lays out the context and challenges for Korea. Section A in the
first part summarizes the three key trends (trade war, disruptive technologies, the rise of China). Section B then draws out the challenges these
trends present to Korea.
Part Two presents some actions that Korea should consider in addressing
these challenges. Section C summarizes actions to be taken on the international side, namely, on trade. Section D then focuses on domestic measures
to improve Korea’s competitiveness and to enhance Korea’s flexibility in
dealing with global challenges.
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Figure 1. Korea is Squeezed by Increasing Friction Between
the United States and China and Disruptive Technologies

China
GDP: $12.2 trillion
Population: 1.4 billion
Exports: $ 2.5 trillion

Korea
GDP: 1.5 trn
Pop: 50 ml
Export: $0.7 bn

United States
GDP: $19.4 trillion
Population: 326 million
Exports: $2.3 trillion

Pressure on Korea Through:
∙
∙
∙
∙

Access into their markets
Policies affecting FDI
Exports and investment in third countries
Military/security/geopolitics

Growing Friction Between China and the United States
∙ Trade Friction
∙ Competition for technological dominance

DISRUPTIVE TECHNOLOGIES
∙ Puts pressure on all three countries
∙ But also offers them some opportunities
∙ The question is how and when to cooperate or compete

Source: Authors.
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Part One. The Changing Constellation of
Risks and Opportunities

Section A. Three Key Trends
A number of megatrends are reshaping the global context. Table 1 below
summarizes some of the key trends relevant for Korea in the economic,
technological, and geopolitical dimensions.2) While each trend could have
important implications for Korea, this report focuses on the three issues
highlighted in bold.
Table 1. Key Megatrends Relevant for Korea
• Economic
∙ Increasing protectionism and trade war
∙ Greater concern about a sustained growth slowdown
∙ Growing concern about a new financial crisis
• Technological
∙ Rapid development and spread of disruptive technologies, digital in particular
∙ Growing awareness of the dominance of new platforms
∙ Rising concern about social and ethical issues
• Geopolitical
∙ The rapid rise of China
∙ More fragmentation of the Western liberal order

2) There are also important trends in the environmental, (such as climate change, pollution,
and natural resource depletion) and security matters, such as the issue of North Korea and
potential military conflict as well as the implications of its economic collapse. While indirectly relevant, these are not addressed in this paper.
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Trend 1. Protectionism and Trade War
In the Growth Dialogue’s prior work, Economic Challenges for Korea:
Megatrends and Scenario Analysis (KIEP Policy Analysis 17-01, prepared two
years ago), one of the scenarios we considered was a trade war between the
United States and China that could escalate to a global trade war. While that
possibility was presented as a “black swan scenario,” the first part, the trade
war, actually started in 2018 with President Trump’s unilateral imposition of
tariffs on washing machines, aluminum, and steel. Although these tariffs
were initially applied on imports from all countries, the action quickly escalated into a tit-for-tat bilateral trade war between the United States and China
(Table 2).
Table 2. Evolution of U.S.-China Trade War
U.S. Actions

Chinese Actions

∙ 3/9/18: U.S. imposes a 25% tariff on steel
and 10% on aluminum imports from various
countries including China
∙ 4/16/18: U.S. bans ZTE from buying U.S.manufactured components for seven years
∙ 5/13/18: Trump announces deal to allow ZTE
to resume purchasing U.S. components

∙ 4/2/18: China imposes taxes on 128 U.S.
products worth $3 billion
∙ 4/17: China announces 179% import tariff
on sorghum, but lifts FDI restrictions in
transport sector
∙ 5/17/18: China withdraws tariff announcement
on sorghum

May 19, 2018: After trade talks, U.S. and China declare pause in trade conflict

∙ 6/15/18: U.S. announces tariffs on 818
Chinese products worth $34 billion effective
7/16/18, and tariffs on 284 products worth
$16 billion in semi-conductors to follow in
second round
∙ 6/18/18: Trump threatens further tariffs on
Chinese imports worth $200 billion if China
does not withdraw its announced countermeasures
∙ 6/25/18: U.S. Treasury announces plan to
compile list of measures against Chinese
Investments in U.S. economic sectors of

∙ 5/22/18: China announces lowering tariffs
on automobiles from 25% to 15%
∙ 6/16/18: China announces tariffs on 545
categories of U.S. products worth $34 billion
effective 7/6/18 and further tariffs on
products worth $16 billion to follow
∙ 6/21/18: China’s Ministry of Commerce
announces that China would retaliate with
a broad range of qualitative and quantitative
measures
∙ 7/6/18: Tariffs on U.S. products worth $34
billion enter into force
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strategic importance
∙ 7/6/18: Tariffs on Chinese products worth
$34 billion enter into force
∙ 7/24/18: Trump administration announces
$12 billion in subsidies for U.S. farmers to
mitigate effects of trade war
∙ 8/23/18: Tariffs on $16 billion worth of
imports from China enter into force

∙ 7/16/18: China files WTO complaint over
proposed $200 billion worth of imports
scheduled to go into effect in September
∙ 8/3/18: China threatens to impose additional
tariffs on U.S. imports worth $60 billion
∙ 8/23/18: Tariffs on $16 billion worth of
imports from U.S. enter into force

August 23–24, 2018: Trade talks in Washington, DC end without a breakthrough

∙ 9/7/18: Trump threatens further tariffs on
$267 billion worth of imports from China

∙ 9/6/18: China’s Ministry of Commerce
announces it will take “necessary countermeasures” should U.S. enforce tariffs on $200
billion worth of Chinese exports

September 12, 2018: U.S. offers new round of trade talks

∙ 9/17/18: Trump announces that tariffs of
10% on $200 worth of Chinese imports will
take effect on 9/24/18

∙ 9/18/2018: Ministry of Commerce
announces tariffs on $60 billion worth of
U.S. imports to take effect 9/24/18

October 30, 2018: At conclusion of G-20 Summit in Buenos Aires, Trump and Xi announce
a 90-day moratorium in further trade actions to give two sides time to negotiate

∙ 11/18: Trump claims China has agreed to
import more from U.S., reduce tariffs on U.S.
cars imported by China, and to address
issues related to U.S. firms’ access to
Chinese market, intellectual property, and
other structural issues

∙ China says it will further liberalize FDI into
China, and address some structural issues,
but there is no firm announcement

January 7–9, 2019: U.S. and China meet in in Beijing to negotiate. They announce some
progress but give no specifics and agree to meet again

Source: Zenglein and Heller (2018) through 9/12/18; authors for 10/30/18 to 1/9/19.

As of this writing, it is not clear what kind of agreement, if any, will be
reached by the two parties. Two possible scenarios include:

∙ The trade war between the United States and China is diffused
China has signaled it may be willing to import much more from the United
States to reduce the trade deficit. Specific actions could include: lifting du-
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ties and allowing more imports of U.S. cars and other products; reducing
restrictions on FDI into China; and some leveling of the playing field for
foreign companies operating in China. Trump may accept these changes
as signs of progress and declare victory, eliminating the tariffs. China may
then eliminate its countervailing tariffs. As a result, the trade regimes
could return to more normal levels and some expansion of regional trade
agreements may occur, including participation by the United States. But
some damage to supply chains may be permanent.

∙ The trade war expands to more products and eventually
involves more countries
China does not concede enough to placate the United States, so Trump
proceeds with his threat to impose a 25 percent tariff on all Chinese
imports. China retaliates with tariffs increases on U.S. goods. As the two
sides dig in, this may expand into the global trade war contemplated in
our 2017 report. Under this scenario, there would be a significant negative impact on world trade and world GDP growth similar to what happened in the 1930s. Negative impacts would persist until countries
ceased retaliatory actions and started liberalizing trade again.
Focusing on the tariff issue as the main driver of U.S.-China friction
would be a mistake (Jiming and Posen 2019). The new perspective put forward in this report is that the U.S. trade war with China is not about reducing
the large U.S. trade deficit with China, as President Trump has argued. The
much more seriously matter is U.S. strategic concerns about the rapid rise of
China and its theft of U.S. intellectual property for commercial, and more
strategically important, for military purposes. The primary importance of
these strategic concerns is clear in various reports produced since 2018 by
the U.S. Trade Representative (USTR), the U.S. Department of Justice, and
the U. S. Department of Defense.3)
3) See USTR (2018, 2019), DOJ (2018), and DOD (2018).
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To a large extent, the growing friction between the United States and
China is about leadership in the realm of new disruptive technologies. Most
of these technologies were being developed primarily in the United States,
Europe, and Japan. However, China aims to become a leader in virtually all
of these new technologies. The U.S. reaction to this has had many
components. One is the trade war, which is really being waged to reduce barriers to U.S. firms’ access to the Chinese market; it is also aimed at China’s
policy of forcing U.S firms to transfer technology, as well as intellectual
property piracy, including through cyber theft. A second component is restricting Chinese investments in strategic high-technology firms through
strengthened controls, imposed via the Committee on Foreign Investment
into the United States (CFIUS). A third reaction path is seen in U.S. and
European prohibitions of its telecom companies from using some Chinese
telecommunications equipment. This injunction has been applied to purchases of equipment from Huawei. The fourth response has been banning
sales of U.S. high technology components to Chinese firms. Examples to
date of sanctioned firms are ZTE and Fujian Jinhua Integrated Circuits.
Future possible targets are Huawei and other high-tech Chinese firms.
If these actions are harbingers for the future, then frictions between the
two largest economies will ebb and flow for some time, regardless of who is
in the White House. This high probability is bolstered by the perception in
the United States that China has behaved unfairly in the global system, by
taking advantage of its market position and using the levers of state capitalism to promote its own technological agenda (see Rodrik 2018). These struggles for predominance highlight the importance of new technologies, which
are called disruptive because they confer dramatic competitive advantages
on early adopters.

18 • How to Position South Korea in a Dramatically Changing World

Trend 2. Rapid Development and Spread of Disruptive
Technologies
A second key trend is the rapid development and deployment of new
technologies. Many of these may provide great potential and opportunities
for people, companies, and countries to do things more efficiently or to enjoy new products and services. However, they may also disrupt existing ways
of producing and consuming goods and services, which has implications for
the competitiveness of firms, industries, and export-dependent countries.
New technologies create winners and losers as they impact the nature of
jobs, the distribution of income, and other elements of welfare such as privacy and security.
There have been many exercises undertaken to forecast the anticipated
impact of some of the key emerging technologies. Annex Figure A.1 maps
40 key technologies that are expected to have significant impacts as identified in many technology-forecasting exercises.4) The table maps these technologies into four broad quadrants: digital, biotechnology, new materials,
and energy and the environment. How fast these technologies will develop,
and how significant or disruptive an impact they will have on economic, social, and environmental issues, remains to be seen.5)
One characteristic common to many of these technologies is that their development and impact is being accelerated by the confluence of digital, material, and biological realms. Some are calling this confluence the Fourth
4) A similar forecasting exercise was done by the Directorate for Science, Technology, and
Innovation at the Organisation for Economic Co-operation and Development (OECD).
The OECD Science Technology and Innovation Outlook (OECD 2016) discusses in some detail 10
technologies: the Internet of Things (IoT), big data analytics, artificial intelligence, neuro-technologies, nano and microsatellites, nanomaterials, additive manufacturing (3D printing), advanced energy storage technologies, synthetic biology, and block-chain technologies.
5) With the help of experts, McKinsey (2013) identified 12 critical disruptive technologies
based on a review of their potential impact. These were: mobile Internet, automation of
knowledge work, IoT, cloud technology, advanced robotics, autonomous and near autonomous vehicles, next generation genomics, energy storage, 3D printing, advanced materials,
oil and gas exploration, and renewable energy.
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Industrial Revolution.6) Many firms and governments are focusing on the
impact of some of these key technologies on manufacturing and are calling it
“Industry 4.0” (see Figure 2). Industry 4.0 includes what are commonly
called “smart” factories, which employ automation and data exchange that
can extend all the way from design to production and after sales services.
The term “Industry 4.0” was initially developed in Germany, but it has
gained broader global acceptance.
Figure 2. The Fourth Industrial Revolution

Source: Otañez(2017).

The deployment of Industry 4.0 has many implications for competitiveness
as well as for the role of government. Firms that adopt these technologies can,
in principle, shorten the time from design to production; reconfigure the plant
quickly to change the production mix in light of changing demand; and reduce
downtime, excess capacity, and inventories. Governments from many countries are scrambling to develop industry 4.0 strategies.7)
6) See for example Schwab (2017).
7) See Ezell (2018) for a comparison of some of these initiatives.
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The implications of these disruptive technologies go beyond manufacturing.
Electronic platforms enabled by digital technology can reduce information
asymmetries as well as intermediation costs, allowing buyers and sellers to
find each other more efficiently and cutting out middlemen. This allows
small producers to find buyers that they may not have otherwise located.
Electronic platforms such as Uber and Lyft or Airbnb also allow fuller utilization of existing assets by matching demand to supply.
Some of these platforms also confer large economies of scale, particularly
for early creators/adaptors, which can lead to dominance in completely new
sectors. Amazon for example, started as on online book seller, but quickly
expanded into a mass retailer that competed with traditional brick and mortar retail establishments. Now, Amazon is wiping out not only traditional
book sellers, but also name-brand department stores and mom-and-pop
retailers. Amazon is also a major provider of web services to thousands of
companies who want to use websites to promote their business. Google has
morphed from a search engine to a data aggregator that can compile detailed
information on what people search for electronically and sell this information to firms seeking to attract specific customers. Cell phone operators can also track where people are in real time and sell this information to
advertisers who can then target customers with just-in-time pitches for their
products. How this vast amount of data is collected and used and who has
access to it and how has raised multiple competition and regulatory issues,
including data privacy and security.
The digital revolution is also blurring the boundaries between manufacturing and services. Is the cellphone just a physical product or is it primarily an
entry point for accessing services, such as content or monetary transactions?
In addition, the electronic content of manufactured products has increased
dramatically. To take advantage of all these technologies, users need to learn
task-specific skills. These range from basic Internet literacy to sophisticated
skills to write computer programs or applications or analyze big data.
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Trend 3. The Rapid Rise of China
The third major trend that is clear and predictable is the rise of China. This
is seen in its geopolitical ambitions and actions as well as in its economic outreach policies, none clearer than the Belt and Road Initiative (BRI). The BRI
is a major effort to expand China’s reach in a nontransparent fashion, by offering large infrastructure investment to many countries, 70 at the latest
count, on terms than are both commercial and unknown. This threatens the
debt-servicing capacity of many countries and led, for example to the 99-year
lease on Sri Lanka’s Chinese-built port.8)
For purposes of this analysis, suffice it to say that China’s rise from the
second-largest economy in the world to the first will not be a smooth one.
Unlike its rapid rise so far, China’s new growth initiatives will encroach on
the technologies of the advanced economies, including Korea, and will highlight the extent of competition for dominance in new technologies. The
Made in China 2025 report (PRC State Council 2015) is clear with respect to
China’s ambitions. This strategy can be seen in action as China acquires new
firms and makes footholds overseas as well as advancing its own research
and development program.
The rise of China can be seen graphically in Figure 3 in purchasing power
parity (PPP) terms.9) By this measure China surpassed the United States in
GDP around 2014. In terms of market exchange rates (nominal rates), the
trajectory China’s GDP compared with the United States is depicted in
Figure 4. By this measure China is expected to surpass the United States in
economic size by 2030. What matters less is the exact year in which China
8) https://www.nytimes.com/2017/12/12/world/asia/sri-lanka-china-port.html.
9) Purchasing power parity (PPP) is an exchange rate computed by economists that would
equalize the price of a basket of the same goods between two countries in dollar terms. It is
used to give a more accurate conversion of what the same basket of goods would cost in the
two countries, as opposed to using market exchange rates which may undervalue or overvalue the cost of the same basket of goods.
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will become the largest economy than the inevitability of it. Looked at from a
global; perspective, given its current size, China growing at six percent a year
in terms of GDP is the equivalent of the rest of the world growing at one
percent per year. By virtue of its size, it dwarfs other economic trends. By
virtue of its ambition, it is problematic for the western economies. It is for
this reason that we speculate that the economic rivalry between the U. S. and
its allies (should they decide to cooperate) and China will dominate the scene
for the coming decade. This is not good news for South Korea.
As noted in the introduction, the three trends are interrelated. Increasing
protectionism in the U.S. is partially a reaction to the rapid rise of Chinese
exports to the U.S., but more fundamentally to the rapid rise of China as a
global power. Furthermore, the competition between the U.S. and China is
being fought on which country will dominate the new disruptive
technologies. In our 2017 KIEP study on economic challenges to Korea analyzing the impact of mega trends10) we considered the trends towards deglobalization, disruptive technologies and increased global uncertainty. In
the scenario analysis, we explicitly considered risk of a trade war between the
U.S. and China as a low probability but high impact scenario for Korea. In
the conclusions we also considered the challenge for Korea of a rapid rise of
China. What was conceived as a low probability trade wars actually
happening. Furthermore, the continued rapid rise of China is now also clearer and linked to its advances in harnessing disruptive technologies which is
why the U.S. is now much more concerned about the rise of China. This is
considerably raising the urgency for Korea to think strategically on how to
position itself and react successfully to these challenges.

10) Leipziger, Dahlman, and Yusuf. (KIEP Policy Analysis 17-1 )
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Figure 3. Evolution of Shares of Global GDP (in PPP):
China, European Union, United States, Japan, and Korea,
1980–2018 (Actual) and 2019–2023 (Projected)

Source: IMF Datamapper. Available at: https://www.imf.org/external/datamapper/PPPSH@WEO/
USA/EU/KOR/JPN/CHN. Accessed 02/18/19.

Figure 4. Past and Projected Evolution of Nominal GDP: China and
the United States (US$ Billion)

Source: Calculated from IMF World Economic Outlook historical data through 2017 Available at:
https://www.imf.org/en/Publications/SPROLLS/world-economic-outlook-databases.
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Section B. Main Challenges for Korea
Based on the above analysis we see three main challenges emerging from
the seismic shifts in the international environment:
∙ Dealing with the continued expected friction between the United States
and China
∙ Dealing with the challenge of a stronger and more dominant China.
∙ Dealing with disruptive technology

Dealing with the Increasing Friction Between the United
States and China
The increasing friction between the United States and China has many implications for Korea. One is the trading relationships with both countries.
China and the United States account for slightly more than one third of
Korea’s merchandise exports and slightly less than one third of its imports.
Korea’s trade volume with China is twice as large as with the United States
(Table 3)

Table 3. Main Partners for Imports and Exports for Korea, China,
and the United States(2017)

A. Five main partners for merchandise exports (% share)
China

Korea

United States

Country

Share

Country

Share

Country

Share

United States

19.0

China

24.8

Canada

18.3

Hong Kong SAR, China

12.3

United States

12.0

Mexico

15.7

Japan

6.1

Vietnam

8.3

China

8.4

Korea

4.5

Hong Kong, China

6.8

Japan

4.4

Vietnam

3.2

Japan

4.6

United Kingdom

3.6
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B. Five main partners for merchandise imports (% share)
China
Country

Korea
Share

Country

United States
Share

Country

Share

Korea

9.6

China

20.5

China

21.9

Japan

9.0

Japan

11.5

Mexico

13.2

Other Asia n.e.s.

8.5

United States

10.5

Canada

12.7

United States

8.3

Germany

4.1

Japan

5.8

China11)

7.2

Saudi Arabia

4.1

Germany

5.0

Source: World Bank World Integrated Trade Solution (WITS) data. Available at: https://wits.worldbank.org/.
Accessed January 15, 2019.
Notes: Shares among China, Korea, and the United States are in red bold italics.

In the short run, Korea may appear to have some potential to export
products to the United States, which the Chinese may find more difficult to
export due to the U.S. tariffs. The United States could possibly extend the
tariffs to other countries, including Korea, although the reset of the
U.S.-Korea free trade agreement may reduce that risk. Korea may also be
able to export to China components that the United States has banned its
companies from exporting to China, but the United States would likely try to
ban such trade. The short-term gain of replacing U.S. exports to China could
backfire if Korea is seen as helping China circumvent U.S. sanctions, especially in high-tech areas.12)
The frictions between the United States and China have broader implications than trade balances. There is a great power conflict between the
United States and China that is moving in the direction of a cold war. The
frictions go beyond trade to technology, security, and global leadership
(Figure 5). Moreover, China is Korea’s biggest trade partner and is the biggest regional power. Therefore, Korea must delicately balance its relationship with both powers. One clear suggestion to Korean policymakers is to
view this as a long and protracted battle between the two super-powers in
11) “This appears to be imports from Taipei, China.”
12) This risk of sanctions also applies to other countries such as Germany and Japan that may
cooperate with China in developing high technology.
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which there is no advantage to opportunism. Korean corporations should
not repeat the mistake of using third-country export platforms to circumvent
U.S. trade or technology restrictions.
Korea should find its own path forward by focusing on those technologies
where it can sustain market advantage. Thus, commercial interests will need
to be coordinated with strategic interests, and government and business will
have to find a new way forward in the face of common threats. Recent actions by firms and policy responses by government suggest a lack of coordination and cooperation. This lack of coordination can be very detrimental to
Korea’s fortunes going forward and traditional levels of cooperation should
be reestablished, notwithstanding differences on social policy, redistribution,
or wealth concentration. Many issues of wealth concentration can be dealt
with effectively through fiscal stances and redistributive policies, and need
not limit close cooperation between the private and public sectors in attempting to navigate troubled waters.
Figure 5. The Many Layers of U.S.-China Tensions

Source: Eurasia Group (2019).
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Dealing with the Challenge of a Stronger and More
Dominant China
China became the largest economy in the world in PPP terms in 2014
(Figure 3) and is expected to become bigger than the United States in nominal terms by 2030 (Figure 4). China has the world’s largest manufacturing
base (19 percent) and surpassed the United States in manufacturing value-added in 2011. It also ranks first in worldwide output in more than 220
categories out of 500 major types of industrial products. It is the largest exporter of manufactured goods. In addition, it has become a technological
powerhouse. It has the largest number of scientists and engineering doing
R&D in the world, and is number one in patenting. China ranks second
among countries in the number of peer-reviewed scientific and technical articles (Economist 2019a,b).
China has launched ambitious plans to dominate key economic sectors
making effective use of new digital technologies. In 2015 it launched the
Made in China 2025 national plan (PRC 2015). China seeks to transform
from “a big manufacturing country” to a “world manufacturing power”
across 10 key strategic sectors:
∙ next generation information technology;
∙ high-end numerical controlled machinery and robotics;
∙ aerospace and aviation equipment;
∙ maritime engineering equipment and high-tech maritime vessel manufacturing;
∙ advanced rail equipment;
∙ energy saving and new vehicles;
∙ electrical equipment;
∙ new materials;
∙ biomedicine and high-performance medical devices; and
∙ agricultural machinery and equipment.
These sectors are estimated to account for 40 percent of China’s manu-
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facturing value added. The government has allocated the equivalent of US$3
billion to fund Made in China 2025. The program included setting up 40
manufacturing innovation centers, including one on additive manufacturing
and another on battery storage. Another part of the plan included setting up
40 industrial parks for robotics development. The plan also started
“experimental cities” to develop comparative advantages in manufacturing
(OECD 2017a).
China has initiated a number of programs to make the country a leader in
high-technology sectors. In 2015, China’s government announced the
Internet Plus Initiative that aims to promote digitalization across most sectors and to develop an interconnected service-oriented industrial ecosystem
by 2025 (Xu 2015). In manufacturing this includes developing intelligent factories using cloud computing, IoT, industrial robotics, and additive
manufacturing. In addition, in 2016, the Ministry of Industry and Commerce
launched a special fund to finance IoT development, and a National Key
Technology R&D program to fund cloud computing, big data R&D, and
high-performance computing. The goal of all these programs is to take advantage of the new disruptive technologies to modernize the whole economy, and to enhance China’s leadership in high technology sectors. The plans
include specific targets to reduce dependence on imported technology and
components, and to achieve significant global market share in all these high
technology industries (see Annex Figure A.2 for import substitution goals in
several high-tech sectors).
There has been strong pushback from many quarters to China’s very ambitious, nationally driven industrial policy. The main concern of many countries is that China’s policies subsidize the development of domestic champions, reduce access to the Chinese market by imposing high local content
requirements, unfairly force foreign companies to transfer technology, and
create an uneven playing field for foreign companies.13) Korea and other
13) See for example Wubbeke et al. (2016), U.S. Chamber of Commerce (2017), and EU
Chamber of Commerce in China (2017).
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countries such as Germany and Japan that have a high share of manufacturing in their GDP and of high technology in manufacturing are seen to be
particularly vulnerable to the rapid rise of China in high technology areas.
Other countries have also developed ambitious plans to promote the use
of disruptive technology in their economies. These include the United States,
Germany, Japan, the United Kingdom, and Korea (Ezell 2018).
The Korean Ministry of Trade, Industry and Energy launched the
Innovation Industry 3.0 Program in 2014. This was part of the 17 “Creative
Economy and Innovation Centers.” The program undertook the development of R&D roadmaps for design technology, technology to identify defective products, software-integrated techniques, IoT platforms, smart sensors, data collection and data processing technologies, and industry
standards. President Moon continued with a strong focus on smart manufacturing and the Fourth Industrial Revolution (Ezell 2018). In August 2017
President Moon created a Presidential Committee on the Fourth Industrial
Revolution to help coordinate policy measures submitted by various ministries, organize public campaigns related to the Fourth Industrial Revolution,
prepare the groundwork for regulatory and institutional reforms, and foster
ecosystems for new industries.14) The 12 new industries selected by the New
Industry Public Consultation Council in Korea based on megatrends, competitiveness, strengths, and investments plans for the future of industry in
Korea were almost identical to China’s selection of 10 strategic industries.
Therefore, this is likely to be strong competition between the two countries
in these new industries, although there may be some opportunities for cooperation as discussed below.

14) The Presidential Committee consists of 24 members including five ministries (Science and
ICT; Trade, Industry and Energy; Employment and Labor; SMEs and Start-ups; and Land,
Infrastructure, and Transport), many academics, and a few private sector representatives.
See https://www.4th-ir.go.kr/home/en. Accessed 1/20/2019.
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Dealing with Disruptive Technology
Disruptive technology raises many challenges and opportunities for
countries. Opportunities include using advances in these technologies to improve the competitiveness of the economy as well as to improve social
welfare. Challenges include disruptions in established businesses and jobs
and more generally in ways of doing things. Many of these technologies also
tend to be skilled biased so they will tend to increase inequality. Many of
these technologies also tend to favor first movers because of economies of
scale and scope, for example with the developer of Internet platforms. This
will raise issues of competition and regulation as well as important ethical
and moral issues (i.e. by advanced genetic technologies and gene splicing).
For example, how far should gene splicing be allowed to go? Should it be allowed for producing “designer babies” or super soldiers?
The explosion of data from digitalization of almost everything also raises
issues related to privacy, digital security, and ownership. Who owns the data,
the user or the provider of the service? Can the provider sell that data? Who
else has access to the data? There are also international dimensions to digitalization, such as should the data be stored locally, or should it be allowed to
flow freely across borders? How can data be protected from cyber theft and
hacking? For the Internet of Things (IoT) to be operationalized there also
have to be standards and protocols for data exchange. Digitalization is also
blurring the boundaries between physical products and services. For example, rather than exporting a product from one country to another, what may
cross frontiers is data and software that instruct a 3D printer to produce the
physical commodity in the other country.
Given the interest in Industry 4.0, the World Economic Forum has developed a new index—readiness for the future of production. It ranks countries
on eight pillars. Two pillars (complexity and scale) are related to the structure
of production. The other six pillars are referred to as the drivers. Figure 6
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maps countries on these two axes. Korea does quite well on the structural dimension because of its large manufacturing sector producing complex
goods. Although it is in the group of leading economies, it does much less
well on the drivers. Korea is strongest in the demand environment, technology and innovation, and in global trade and investment. It is weakest in sustainable resources, in human capital, and the institutional framework.
Note that China is not far behind Korea, as shown in Figure 6. However,
this index focuses on the production side and pays little attention to services,
which, as argued before are a much more important part of value creation
nowadays. China, in fact, is becoming a superpower in digital services. China
in 2016 already had more Internet users than any other country in the world
(721 million versus 434 in the EU, 432 in India, and 287 in the United
States). And 95 percent of those users were mobile Internet users (compared
to 86 percent in India, 79 percent in the EU, and 91 percent in the United
States) (McKinsey 2017). In terms of some applications of the Internet
China already accounts for 42 percent of all global e-commerce sales (versus
24 percent for the United States) In addition, mobile payments (third party
payments done through electronic transactions) were 11 times those in the
United States. In June 2016, China accounted for 34 percent of the global
value of unicorns (new, privately held start-ups), less than the United States
(42 percent), but more than any other country in the world. Furthermore, of
the top 10 Internet-based companies worldwide, the United States has 7
(including Amazon, Google, and Facebook), and China has the other 3
(Baidu, Alibaba, and Tencent). In addition, China is using its massive
amounts of data on individuals and businesses to develop a social credit system (Box 1).
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Figure 6. Leading Countries Rankings on the WEF Readiness
for the Future of Production Index(2018)

Source: WEF and Kearney (2018).
Box 1: China’s Social Credit System
China is using its massive data collection on the activities of individuals, businesses, and government
to create a social credit system. The system uses big data analytics to give individuals and
firms scores based on online data about their activities, as well as information sourced from
different government, private, and social databases (including credit scores, e-commerce activities,
Internet search activities, online dating activities, criminal records, fines, etc.). This initiative
was started by China’s State Council in 2014 as part of a 2014–2020 plan. The stated objective
was to perfect the “socialist market economy” as well as to strengthen and innovate societal
governance. The social credit system focuses on four main areas: “honesty in government affairs,”
“commercial integrity,” “societal integrity,” and “judicial credibility.” The benefits of high scores
for individuals include easier access to loans and jobs, reduced bureaucratic paper work, etc.
Punishments include lower Internet speeds and denial of access to jobs, loans, visas, air and
high-speed train travel, etc. Punishments for firms include being blacklisted from government
procurement contracts, restrictions on media platforms, and reputational damage(Ohleberg 2019).
The government claims that system objectives are increased transparency to improve efficiency,
and reduced illegal activities and regulatory violations. Many worry that the lack of transparency
affects how the ratings are made and portends a powerful police state with strong control
of citizens and business. Most Chinese citizens do not appear to mind the social rating system
(Kobie 2019; Minter 2019). Nevertheless, the system has raised concerns among the business
community and human rights watchers.
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Conclusion
Part One of this report has discussed three key megatrends relevant for
Korea:
∙ increasing protectionism and trade war;
∙ rapid development and spread of disruptive technologies, digital in particular; and
∙ the rapid rise of China.
To meet these challenges Korea needs a two-pronged strategy. One prong
relates to things that Korea may be able to do on its international economic
front. The second is what Korea can do domestically to increase its competitiveness and to strengthen its resilience. One insight remains clear, however: complacency and the “business as normal” attitude will not serve
Korea well. Korea would well advised to see these trends as existential
threats and to mobilize as best it can to meet these impending challenges.
Without an all-out effort, prospects are high that the Korean economy will
suffer in the future.
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Part Two. Possible Korean Policy
Responses

Section C. Repositioning Korea on Trade15)
Korea’s export structure is quite diversified although it is strongly concentrated in machinery and transport (Figure 7). Historically, exports increased and diversified very rapidly in the period 2003 to 2008 (Figure 8).
They again increased rapidly after the 2008–2009 global recession until 2014,
including through a rapid increase in services trade. While this is generally
encouraging, questions should be asked as to whether continued dynamism
in the structure of the economy is being sufficiently encouraged and incentivized, and also whether Korea can command a competitive advantage
in certain niche areas of its current industrial strength.

15) The extensive trade analysis with Comtrade data was done by Brent Harrison who was a research assistant for this report.
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Figure 7. Korean Exports by SITC 4 Digit(2016)

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/
?country=121&partner=undefined&product=undefined&productClass=SITC&startYear=1980
&target=Product&year=2016. Accessed 01/20/19.
Figure 8. Evolution of Korea’s Export Structure by SITC 4 digit(1980–2016)

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/
?country=121&partner=undefined&product=undefined&productClass=SITC&startYear=1980
&target=Product&year=2016. Accessed 01/20/19.
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A second source of concern is that services, long a weakness in Korea’s
impressive economic arsenal, is increasingly linked with industrial performance and highly connected to innovation and digitalization. To the extent
that Korea continues to stifle new entrants into innovative avenues either
through weak regulatory actions that favor incumbents or through weak
availability of venture capital and access to credit, it plays into the hands of a
state capitalist competitor in China and a very openly entrepreneurial United
States. We return to this question in a subsequent section of the report.
Returning to the turbulent international trade environment facing Korea,
there are several options that should be considered to increase the economy’s resilience. These include:
∙ Reducing dependency on trade
∙ Accelerating the search for new trade partners before the BRI takes off
in earnest
∙ Developing new products and services for export
∙ Navigating a new Korea-China relationship on trade and technology.

Reducing Dependence on Trade and Finding New Trade Partners
Korea is very dependent on trade. Exports of goods and services as a
share of GDP hovered around the world median until the global recession of
2008–2009. After that, exports increased sharply before coming down slightly, but they are still significiantly above the world median (Figure 9). This picture is biased by the fact that the world median includes many poorer, export-dependent commodity producers. When compared with the OECD
and China, however, Korea stands out along with Germany in its export
dependence. The major impending challenge, of course, is the effective rebalancing of China to reduce its export dependence and increase domestic
consumption. This could be an opportunity for Korea if world trade was still
growing very rapidly—but world trade is not robust. Korea does not have
the option of much further rebalancing because of its demographics, so it
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finds itself in the same position as Germany, but with one big exception:
Korea’s main export markets are China and the United States, currently engaged in a trade war.
Figure 9. Exports of Goods and Services as Percent of GDP(1960-2016)

Source: World Bank TC 360. Available at: https://tcdata360.worldbank.org/indicators/NE.EXP.GNFS.ZS?
country=USA&indicator=916&countries=KOR,CHN,JPN&viz=line_chart&years=1960,2016.

The dominant risk for Korea is that its exports are more concentrated in a
smaller number of countries than most other countries in the world. Figure 10
shows that Korea’s export bundle is much more concentrated than that of
China, Germany, Japan, the United States, and even a small economy such as
Switzerland. Moreover, except for exports to North America and Europe,
most of Korea’s exports stay within Asia (Figure 11). Thus, Korea should seek
to expand the range of countries to which it exports, including developing
more markets in Africa and Latin America. This admonition is not new, but its
urgency has increased, and Korea has not sufficiently stepped up its diversification efforts. Contrast this with China’s forays into Sub-Saharan Africa, for
example. Thus, the diversification agenda is a priority.
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Figure 10. HH Market Concentration Index for Korea compared to China,
Germany, Japan, Switzerland, and the United States(1988–2018)

Source: World Bank World Integrated Trade Solution (WITS) data. Available at: https://wits.worldbank.org/.
Figure 11. Evolution of Korea’s Exports by Region(1980–2016)

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/stack/
?country=121&partner=undefined&product=undefined&productClass=SITC&startYear=1980&
target=Partner&year=2016.
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Exports to the World
In exploring the areas where Korea is currently doing well and areas where
it is losing markets it is useful to examine the performance of its 50 largest
exports over the last five years (2013–2017). These 50 products accounted
for 73 percent of Korea’s merchandise exports in 2017 (see Table 4). Of the
50 products, 21 grew and 29 contracted over the five years. Although there
may be special circumstances that may have affected the performance of
some products during this period, it is reasonable to assume that those that
grew more than 10 percent have positive growth prospects, while those that
declined more than 10 percent have poor future growth prospects.

Table 4. Growth Performance of Korea’s Top 50 World Exports in 2017:
Average annual growth(2013-2017)
Positive
Growth

0 up to or equal to 5%

5 % up to or equal to 10%

Greater than 10%

Subtotal 22

6

9

7

8901
7210
9001
3920
8414
8909

8973
8471
8541
8479
8507
8534
8536
8481
7225

8542
8548
8486
7308
3304
9031
3002

Negative
growth

0 down to or equal to
negative 5%

-5% up to or equal to
negative 10%

Less than negative
10%

Subtotal 28

13

11

4

8703
8708
8529
8905
4011
4002

8517
2902
7208
3907
3901
3902

2710
9013
2917
8528

22
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Table 4. Continued
Positive
Growth

0 up to or equal to 5%

5 % up to or equal to 10%

8538
8418
8431
8504
7219
7306
8480

3903
8429
2901
8544
7209

Greater than 10%

Source: Annex Table A.1 shows the names of the SITC 4-digit products as well as their revealed
comparative advantage.
Note. Products highlighted in yellow are common with China’s top 50 exports.

Products that have exhibited growth rates of more than 10 percent per
year (average annual growth rates for 2013–2017) include:
∙ 8548: waste and scrap of batteries (126%)
∙ 3002: human blood (53%)
∙ 3304: cosmetic preparations (41%)
∙ 7308: structures of iron or steel and parts thereof (19%)
∙ 9031: measuring and checking instruments (18%)
∙ 8486: machinery and apparatus for manufacture of semi-conductors
(17%)
8542: electronic integrated circuits (13%)
On the other hand, products whose growth has declined more than 10
percent per year are likely to be losing competitiveness. These products
were:
∙ 2710: petroleum and oils (-14%)
∙ 2917: acids; polycarboxlylic acids, etc. (-14%)
∙ 9013: liquid crystal devices (-13%)
∙ 8538: electrical apparatus parts suitable for apparatus in headings 8535,
8536, and 1837 (-5%)
Korea may be able to retain a competitive advantage for products with
average growth rates of 5-10 percent if it can manage to improve pro-
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ductivity and efficiency. This may even apply to some products with growth
rates below 5 percent. Some products showing a modest decline, between 0
and -5 percent, may also have some potential future growth if Korea can significantly increase productivity in those sectors. We would suggest that products with declines of between -5 percent and -10 percent are unlikely to become competitive.
In the end, which products have export potential will depend on how innovative, efficient, and competitive Korea becomes in those areas relative to
other countries. To improve productivity and efficiency, and hence competitiveness, Korea will need to make more efficient use of existing technology, as well as harness some of the new disruptive technologies. A useful exercise would be to map exportable products alongside productivity data and
the spectrum of where new technologies are on the horizon. This could be a
useful follow-up research project if disaggregated productivity data can be
found.

Developing New Products and Services for Export
Korea exports a range of products almost as diversified as China and the
United States (Figure 12). However, it should consider expanding the range
of products and especially the range of services it exports. One area of increasing global demand where Korea may have strengths that are not fully
exploited is environmentally related technologies. Korea has been rapidly increasing its patenting in these technologies (Figure 13). The area of green
growth was at one point highly prized in Korea and incentives were provided
to develop these industries (e.g., see the work of the Presidential Green
Growth Commission); however, these efforts seem to have faltered in recent
years. We believe this is a mistake, especially since China may be slower to
develop these products and services. Competitors will largely be European,
where the climate change agenda has more force, so this is an area of potential competitive advantage for Korea.
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Figure 12. Number of HS 6-Digit Categories Exported by China, Korea,
and the United States(1985–2015)

Source: World Bank TD360. Available at: https://tcdata360.worldbank.org/indicators/nm.ex.hs6?country=
USA&indicator=2373&countries=CHN,KOR&viz=line_chart&years=1988,2015.
Figure 13. Revealed Technological Advantage in Selected Fields: Korea
compared to China(2011–2013) (Index based on IP5 Patent Applications)

Korea
Source: OECD (2016), Country Notes, Korea and China.

China
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Another area of potential that may be unexpected is in agriculture. A 2018
OECD report concluded:
Korea should explore its potential to export niche agricultural products and
processed food that reflect its rich and unique food culture. To unleash the sector’s potential, agricultural policy should focus on improving the productivity
and sustainability of commercial enterprises and develop the food processing
sector. The country's agricultural innovation system should become more integrated and collaborative, benefiting from its strong competitive advantage in
Information and Communication Technology (ICT) (OECD 2018d).

This drives home the point that countries need to invest in improving productivity and organization of the different parts of the supply chains that
comprise the export support system. This applies not just to agriculture as in
this example but also to industrial products.
Korea should also explore the potential to increase its exports of services,
particularly to China, as will be developed in the next section. The issue we
explore in the subsequent section is whether the domestic economic environment in Korea, and particularly the strategic alignment between government and business, is well positioned to deal with the emerging challenges
discussed in this report.

Navigating a New Korea-China Relationship on Trade and
Technology: Where to Compete, Where to Concede, and
Where to Cooperate
Where to Compete and Where to Concede
As one step in navigating a new Korea-China relationship, it is useful to
identify product areas where Korea is competitive, areas where it may be losing ground to China, and areas where it may might work cooperatively with
China for mutual gain. As a first cut, we look at the major areas of competition by analyzing the performance of Korea’s main exports to the world
where it directly competes with China.
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Strikingly, China and Korea have 22 of the same exports in their top 50
exports to the world at the 4-digit level. Table 5 lists these products with
their average annual growth rate in 2013–2017. The results are color coded:
green indicates that Korea’s growth is higher or its decline slower than
China’s; red indicates that China’s growth is higher or its decline slower than
Korea’s.
Table 5. Average Annual Growth Rates of 22 Products that Rank as Top
50 Merchandise Exports for both Korea and China(2013–2017) (unit: %)
China’s av.
Growth Rate
2013–2017
(%)

Product

Korea’s av.
Growth Rate
2013–2017
(%)

petroleum and oils from bituminous minerals (2710)

-2

-14

new pneumatic tires (4011)

-5

-5

iron or non-alloy steel (7210)

3

0

structures and parts of iron and steel (7308

-1

19

air or vacuum pumps (8414)

3

2

refrigerators (8418).

4

-4

automatic data processing machines (8471

-5

10

machinery parts and accessories (8473)

1

8

taps and valves for pipes (8481)

0

2

electric transformers (8504)

-4

-2

electric accumulators (8507

10

6

phones including cellular (8517)

5

-10

monitors and projectors (8528)

3

-12

transmission apparatus (8529)

1

-1

circuits (8534)

0

1

electrical switches (8536)

4

6

diodes and transistors (8541)

-2

3

electronic integrated circuits (8542)

-5

13

insulated wire (8544)

2

-6

motor vehicles parts and accessories (8708)

4

-5

ships (8901)

-3

1

liquid crystal devices (9013)

-8`

-13

Source: Annex Tables A.1 and A.2 for Korea and similar tables for China based on Comtrade data.
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Of these 22 products, Korea has a larger absolute value in 3 categories: petroleum and oils from bituminous minerals (2710), electronic integrated circuits (8542), and ships (8901). In these categories, the average growth rate of
exports for the last five years has been faster than China’s in electronic circuits and in ships. Products where Korea seem to have a competitive advantage over China (exports growing more than 5 points faster or declining 5 or
more points slower than China’s) include: structures and part of iron and
steel (20 point difference), electronic integrated circuits (18 points), automatic data processing machines (15 points), machinery parts and accessories
for automatic data processing machines (7 points), and diodes and transistors (5 points).
On the other hand, products where Korea is losing out to China (growth
rates more than 5 points lower or declines 5 points faster than China’s) are
the following: phones, including cellular (-15 points difference), monitors
and projectors (-15 points), petroleum oil from bituminous minerals (-12
points), motor vehicle parts and accessories (-9 points), refrigerators ( -8
points), insulated wire (-8 points), and liquid crystal devices (-5).
In the other 10 products the difference is less than 5 percentage points so
there is the potential to continue to compete with China. Notable among
these products are ships, where China has a 4-point advantage. This is an
area, particularly high-tech ships, that China has identified as a strategic industry it wants to dominate as part of its Made in China 2025 initiative.
Similar to the 5G debate currently surrounding Huawei in Europe and the
United States, Korea may be able to effectively compete with China based
on its geo-political alignment. Korea could thus be an effective alternate
supplier.
Where to Cooperate
One approach to cooperation is examining trade between the two
countries. Among the 15 largest Korean exports to China and the 15 largest
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imports from China at the 4-digit level, six are the same.16) This indicates
that there is a lot of inter-industry trade. These six products are the following
(average growth rate of exports for 2013–2017 in parenthesis, first for exports, second for imports):
∙ 8542: Electronic integrated circuits (14%/25%)
∙ 9013: Liquid crystal devices (-14%/0%)
∙ 8708: Parts and accessories for tractors and motor vehicles for transport
of more than 10 persons (-13%/-2%)
∙ 8541: Diodes, transistors and similar semiconductor devices (-5%/-1%)
∙ 8517: Telephone sets including cell phones (-17%/14%)
∙ 8573: Parts and accessories for computers (8%/15%)
Not surprisingly, five of the six categories are in the electronics area, revealing that there is strong interdependence in that arena between the two
economies. Furthermore, electronic integrated circuits are the largest export
as well as the largest import item, and this category is growing on both the
export and the import side. In the rest of the categories, except the last, the
import or the export side is decreasing.
An important Korean export to China is 8486 (machines and apparatus
for the manufacture of semiconductors). This is Korea’s seventh largest export to China and is an important input to building up China’s capacity in the
manufacture of semiconductors. One of the 15 largest imports from the
United States into China is 8542 (integrated circuits), which is Korea’s largest
export to China. Both of these are likely to among the categories of exports
that the United States may ban U.S. companies from exporting to China.
Korea is already a larger exporter of these two categories to China than the
United States. The increasing tensions between the United States and China
may therefore open up some opportunities for a further increase in these
categories.17) However, there is the risk that the United States could also re16) These 15 items represented nearly 60 percent of all of Korea’s merchandise imports and
nearly 40 percent of its imports.
17) However there are also several other suppliers of these types of goods to China including
Japan and Taipei China.
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taliate against Korea if it were to export items that it bans U.S. companies to
export, as it has done with respect to companies that export to Iran.
Therefore, this avenue will require some tact and quiet diplomacy.
Another way to analyze the nature of the export bundles of Korea and
China is in terms of economic complexity, using the methodology developed
by Ricardo Hausmann at Harvard’s Center for International Development
(Figures 14 and 15). Korea and China’s export bundles already look quite
similar in the electronics area (Figure 7 and Annex Figure A.3). The biggest
differences are that Korea has a strong presence in cars and car parts, while
China still has a large presence in textiles and garments. Korea also has some
presence in refined petroleum oils, which China does not. China has been
moving very quickly in terms of the composition of exports and now its
broad structure is similar to Korea’s (Figure 8 and Annex Figure A.4). What
we see therefore is Korea still leading in the complexity for its exports, but
China is catching up quickly.
Figure 14. Complexity of Korea’s Exports(2016)

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/
network/?country=121&partner=undefined&product=undefined&productClass=HS&startYear
=undefined&target=Product&year=2016.
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Figure 15. Complexity of China’s Exports(2016)

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/
network/?country=43&partner=undefined&product=undefined&productClass=HS&startYear=
undefined&target=Product&year=2016

Future Prospects
Looking toward the future, China’s ambitious Made in China 2025 and
Internet plus programs offer challenges and perhaps some opportunities.
The challenges are that China will increasingly produce some of the intermediate goods and technologies previously imported from Korean companies (import substitution). In addition, as China strengthens its capabilities
and competitiveness in these industries, it will both import less from Korea
and compete in third markets. Chinese firms are also actively buying up foreign firms to acquire some of the key technologies they want. Korean firms
have not been as active.
On the other hand, these massive programs create some opportunities for
Korean firms. Even though there is a trend toward greater import substitution in China, there will be increased demand in the short and medium
term for the high technology inputs that Korea can supply. In the longer run,
as China completes its import substitution, this demand may be reduced; but
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it is unlikely that Korean imports will disappear, because China will not be
able to do everything better.
Korea also has opportunities to develop its service exports to China.
Chinese demand for services has been increasing rapidly (Figure 16) for two
reasons. First, as its citizens get richer, they increase demand for services.
Second, the government has taken active measures to restructure the economy away from exports and toward consumption, including services. This is
an area of possible collaboration if Korea can establish itself; however,
Korea’s weakness in service exports is a constraint that would need to be
overcome.
Figure 16. Service Imports as Percent of World Total China, Germany, Korea, and the United States(2005–2017)

Source: Comtrade.

Since 2016 Korea has had a large and growing trade surplus in services
with China (Figure 17). This is mainly driven by the large number of Chinese
tourists that visit Korea. Korea can do more to strengthen its attractiveness
as a tourist destination. However, Korea should do more to strengthen its
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business service exports to China. This is an area where Chinese demand has
been increasing rapidly and it offers a great opportunity for Korean companies that can exploit the large scale of the Chinese market.
Figure 17. Korea-China Service Trade(2000–2015)

Source: World Bank World Integrated Trade Solution (WITS) data. Available at:
https://wits.worldbank.org/CountryProfile/en/Country/KOR/StartYear/1992/EndYear/2017
/TradeFlow/Export/Indicator/RCA/Partner/CHN/Product/all-groups#.

There is also scope for cooperation in technology development. Korea has
some very strong capabilities in ICT and now in some environmental
technologies. These are of interest to the Chinese and there possibilities for
developing cooperation in some areas. In fact, China is already cooperating
with R&D centers in the United States and Europe, much more than Korea
is. Korea should be more open to international research partnerships with
other countries, including China.
Over the longer term it is clear that there will be additional areas for cooperation as well as competition with China, particularly in the key strategic disruptive technologies that both countries are pursuing. This strategic positioning is depicted in Figure 18. The challenge for Korean policy is to delineate areas of competition, concession, and possible cooperation. The issue
clearly merits further attention by the government and think-tanks in Korea.
We offer some preliminary views on these strategic questions below.
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Figure 18. Areas Where Korea Can Compete, Cooperate, and Concede to China

Compete

China

Cooperate

Korea

Concede

Compete
There is already strong competition in electronics. Korea is likely to remain competitive in many electronic products where its exports are already
growing significantly faster than China’s. These are integrated circuits (8542),
automatic data processing machinery and parts (8471), machinery parts and
accessories for computers (8473), and diodes and transistors (8541). The
competitive advantage will likely persist, as long as Korea innovates and improves efficiency in these sectors.
Given both countries’ interest in developing the new high-technology sectors outlined in their plans, it is clear that competition will intensify. Here
Korea has to decide carefully where it wants to concentrate its efforts, as
competition in all sectors is implausible. China is already ahead even of the
United States in some sectors such as artificial intelligence, and is pouring
massive resources into developing leadership in many other tech sectors.
This may challenge some of Korea’s current advantages. For example, as
seen in the last section, Korea currently leads China in the export of ships.
However, shipbuilding is one of the 10 sectors that China has targeted in
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Made in China 2025, so Korea is going to face fierce competition. Thus, the
Korean government would be well advised to consult with the key Korean
companies striving for leadership in the new sectors. They should consult on
which sectors are most viable for Korea, and discuss what is the most useful
support that the government can provide to help make those sectors more
competitive.
Cooperate
There is ample scope for cooperation, and already a lot of intra-industry
trade in electronics. This cooperation can expand, given that Korea still has
greater capability in many aspects of ICT hardware. ICT sectors are quite
complex and generally require the integration of many technologies, so it is
important to identify specific subsectors where Korea can maintain or develop comparative advantages in order to cooperate with China. For example, it
is clear that China offers a tremendous opportunity for data processing services, given the massive amounts of data collected under the social credit system about the activities of citizens and companies. Korea can benefit by
finding cooperative ways to access this data and developing big data analytic
capacity to extract commercial value for the operation of its firms in China.
Alternatively, Korea can analyze data as a high-tech business service to
Chinese firms or the government.
There is also scope for cooperation on the development of new technologies, although Korea should be careful about effectively protecting its
intellectual property rights. As noted, beside ICT, Korea has been developing strong capabilities in environmentally related technologies. Given
China’s very large environmental footprint, the country has a need to reduce
CO2 and other emissions and to mitigate resource depletion. Thus, there
would appear to be a lot of potential for cooperative research and commercial ventures in many environmental technology areas.
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Concede
As seen in the comparative analysis of the main exports from the two
countries, there are some product categories where Korean export growth is
much below China’s. Korea may eventually have to concede leadership in
areas such as cellular phones, monitors and projectors, motor vehicle parts
and accessories, refrigerators, insulated wire, and liquid crystal devices.
Alternatively, Korea might develop innovative ways to increase its technological or commercial advantage in these areas dominated by China.
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Section D. Increasing the Competitiveness,
Flexibility, and Resilience of the Korean Economy
Korea is being challenged by a more competitive international economic
environment, the rapid rise of China, and the disruptive impact of many new
technologies. Therefore, Korea needs to improve the competitiveness and
resilience of its economy. To help identify some of the key areas that need to
be addressed, we make use of two international benchmarking methodologies to see where Korea stands relative to the rest of the world. One
benchmark is the World Economic Forums Global Competitiveness Index
4.0, which provides an economy-wide assessment of strengths and weaknesses (WEF 2018). The other benchmark is the Global Innovation Index
produced by Cornell University, INSEAD, and WIPO (2019), which provides a deeper dive into innovation.

Benchmarking Korea on International Competitiveness
and Flexibility
The Global Competitiveness Index 4.0 was revised in 2018 for the 10th
anniversary of the index to provide a compass to policymakers in the new
and more competitive international environment. It consists of 96 indicators
organized under 12 pillars that assess economies under four broad headings:
enabling environment (institutions, infrastructure, ICT adoption, macroeconomic stability); human capital (health and skills); markets (product market, labor market, financial system); and the innovation ecosystem (business
dynamism and innovation capability).18)
Korea ranks 15th out of 140 countries, which puts it just outside of the
top 10 percent (Figure 19).19) By this index, Korea’s greatest relative
18) Of the 98 indicators used in prior editions only 34 have been retained. The other 64 are new
although all the indicators are still grouped into 12 pillars.
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strengths among the 12 pillars are macroeconomic stability (1st), ICT adoption (1st),20) and infrastructure (6th). On the other hand, its greatest weaknesses are competition in product markets (67th), labor markets (48th), and
institutions and skills (both 27th). The main problems concerning Korea’s
competition in product markets are well known. One issue is the relatively
high level of trade protection in Korea through tariff and non-tariff barriers.
Another problem is the high degree of oligopolization of the economy
though the dominance of the big chaebols, which constrain the ability of
small innovative firms to grow and reduce the flexibility of the economy.
The problems in the labor market are also well known. The main one is the
dual structure of the labor market: a large percentage of the work force is engaged in the informal market, where they do not get the wages, benefits, or
social protection of those in the formal market. Other problems are poor labor-employer relationships, high redundancy costs, and difficulty in hiring
foreign labor—all of which reduce the flexibly to adjust labor to new needs.
The main problems in institutions are low social capital; the burden and inefficiency of government regulations and the difficulty of changing of them;
and insufficient independence and efficiency of the legal framework in settling disputes. The main weaknesses on the skill side are insufficient emphasis on critical thinking in teaching, and the skillsets of graduates. There is
often a mismatch between skills students learn in the educational system and
what is required in the workplace. Moreover, skills now have to be continually upgraded to be able to use new technologies. All these problems
constrain the ability of the economy to adjust to changing circumstances.

19) This is an improvement of two positions relative to its ranking in 2017.
20) However, OECD (2017a) has noted that Korean firms lag other OECD countries in their
uptake of digital technologies.
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Figure 19. Korea’s Ranking in the WEF Global Competitiveness
Index 4.0(2018)

Source: WEF (2018).

Benchmarking Korea on Innovation
Innovation is critical for countries to be able to take advantage of disruptive technology. Therefore, it is useful to examine in more detail how
Korea compares to other countries on different aspects of innovation. The
Global Innovation Index proves useful in this regard, in that it attempts to
distinguish innovation inputs from innovation outputs. The outputs surveyed by the index are broad ranging (see Annex Table A.3 for details of
rankings for Korea, and Annex Table A.4 for China). Innovation inputs are
organized into five pillars: (1) institutions (the political, regulatory, and business environment); (2) human capital & research (general education, higher
education, and R&D); (3) infrastructure (ICT, general infrastructure, and
ecological sustainability); (4) market sophistication (credit, investment, trade,
competition, and market size); and (5) business sophistication (knowledge
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workers, innovation linkages, and knowledge absorption).
Innovation outputs are organized into two pillars: (1) knowledge and technology outputs (knowledge creation, such as patents and publications;
knowledge impact, such as growth rate of value added per worker, new businesses, etc.; knowledge diffusion, such as IPR receipts, high tech exports;)
and (2) creative outputs (intangible assets such as trademarks and product
design, ICTs and business or organization model creation; creative goods
and services, such as generic top-level domains and mobile app creation).
There is a strong positive relationship between the aggregate Global
Innovation Index (GII) and GDP per capita (Figure 20). Korea’s GII is
somewhat higher than expected given its per capita income, putting the
country in the group of innovation leaders.
Overall the relative rankings in these two benchmarking exercises are consistent in the areas where they overlap (Table 6). However, the GII permits
us to go more in depth on some of the key aspects that are very relevant in
light of the challenges faced by Korea from disruptive technologies and the
rise of China.
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Figure 20. Korea Benchmarked Against Other Countries
on the Global Innovation Index 4.0

Source: WEF (2018), p. 26.
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Table 6. Korea’s Relative Strengths and Weaknesses in Its Rankings on
the Global Competitiveness Index 4.0 and the Global Innovation Index
Relative Strengths

Relative Weaknesses

Global Competitive Index 4.0 (12 pillars)—overall ranking (15th of 140)
∙
∙
∙
∙
∙

Macroeconomic stability (1)
ICT adoption (1)
Infrastructure (6)
Innovation capability (8)
Market size (14)

∙
∙
∙
∙
∙
∙
∙

Product market (87)
Labor market (46)
Institutions (27)
Skills (27)
Business dynamism (22)
Financial system (19)
Health (19)

Global Innovation Index (21 sub-pillars)—overall ranking (12th of 126)
∙
∙
∙
∙
∙
∙

R&D (1)
ICT (2)
Business environment (2)
Intangible assets (2)
Knowledge creation (3)
General infrastructure (6)

∙
∙
∙
∙
∙
∙
∙
∙
∙
∙
∙
∙
∙
∙
∙

Ecological sustainability (75)
Regulatory environment (45)
Investment (43)
Knowledge impact (38)
Creative goods and services (37)
Online creativity (37)
Political environment (37)
Innovation linkages (31)
Trade, competition and market scale (29)
Education (28)
Knowledge workers (21)
Tertiary education (17)
Credit (16)
Knowledge absorption (16)
Knowledge diffusion (15)

Sources: Data from the Global Competitive Index 4.0 and Global Innovation Index.
Note: Relative weakness is given to any sub-indicator where ranking was below the general country
ranking. Number is parentheses is Korea’s ranking relative to the total number of countries ranked.

Overall Korea ranks 12th out of 126 countries. A unique feature of the
Global Innovation Index is that in computes a measure of innovation efficiency by dividing the score of innovation outputs by innovation inputs. In
terms of efficiency, Korea only ranks 20th. On the other hand, China, which
ranks 17th overall (up from 22nd in 2017) ranks 3rd worldwide on the effi-
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ciency index (see full benchmarking for both countries in Annex Tables A.3
and A.4).21)
Korea is the world’s highest spender on R&D as a share of GDP and has
one of the highest ratios of scientists and engineers engaged in R&D per million population. However, it does relatively poorly in converting those inputs
into innovation outputs. In creative outputs Korea does well on intangible
assets (trademarks, designs, and ICT business and organization model creation). However, it does relatively poorly in outputs of creative goods and
services and online creativity. Korea also ranks low on domestic and international innovation linkages (university industry research collaboration, R&D
financed from abroad, joint venture strategic alliances). This relates to the
fact that there is little R&D collaboration between researchers in universities
or government research institutes and firms, or between domestic R&D efforts and international R&D. In other words, Korean R&D tends to be insular and has inadequate participation in the global research system. This is
in stark contrast to China, which has pursued a strategy of drawing on global
knowledge systematically through FDI joint ventures, purchase of foreign
capital goods and components, and active participation in global research
networks (OECD 2014).22)
21) OECD (2017a) also finds that Korea is not very efficient at converting its large investments
in R&D into innovation outputs.
22) A more disaggregated perspective on how Korea compares to the U.S., China and other
key countries in eleven key technology areas is given in Annex Table A.5. taken from the
August 2018 survey done by Global R&D Funding Forecast. It shows that the U.S. is considered the leader in all the technologies except automotive, which is led by Japan, for
which the U.S. is third; and sustainability, where Germany is first, and the U.S. is second.
China is the second in six technology categories (advanced materials, agriculture/food,
computing/IT ,energy, ICT, and military/space/defense). Germany is the second in two
(energy, sustainability, life sciences/health care, and pharmaceutical/biotech. Japan is the
second in instrumentation. France is the second in commercial aerospace. Korea places
fourth in three (computing.IT, ICT, and military/space/defense); fifth in three (advanced
materials, automotive, and instrumentation), seventh in two (sustainability, and life sciences/healthcare), and eighth in the other three areas (agriculture/food, commercial aerospace, and energy)..
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The other area of weakness in Korea’s innovation system is, surprisingly
(given its high tertiary enrollment rates), human capital. This includes education, knowledge workers, and tertiary education. This challenge is consistent
with the low Global Competitiveness Index 4.0 ranking for Korea on skills.
The problem here is the overall quality of secondary education, the mismatch between the skills students acquire in the university and the needs of
the productive sector, and the low levels of training provided in firms.
These weaknesses in Korea’s innovation system were already identified in
our previous report (Leipziger, Dahlman, and Yusuf 2017). Here we look at
what is required to make Korea’s innovation system more responsive to the
challenges that come from the rapid development and dissemination of disruptive technologies. The innovation system needs to be conceived as consisting of two parts. One is the national innovation system; the other is the
global innovation system. It is very difficult to separate the two because
knowledge is increasingly global, and data is connecting everything.
Schematically the key players in the national innovation system are the
government, universities and research institutes, firms and their suppliers,
and the customers and citizens. Traditionally the role of government was to
fund universities and basic research, provide incentives to firms to carry out
more research, and stimulate the dissemination of new technologies
(including providing support for small and medium enterprises).
The challenge for government is that now everything is more complex.
Technology development and diffusion is happening faster, and many new
technologies are no longer sector specific but cut across many different
sectors. Policy making requires more technical knowledge and more
up-to-date information. It requires greater coordination across different
parts of government and across economic and social agents. It also requires
foresight exercises to try to anticipate what are the implications of new
trends and new technologies on the country. And it requires greater attention to social and environmental issues.
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Growing complexity is particularly true for digitalization. The Internet is
connecting everything, and massive amounts of data are being generated
through digitalization. Interoperability standards therefore are very critical,
and government needs to consult with business to work out these standards,
both domestically and internationally. Data itself has become a major new
resource. This requires policies on who owns the data, what can be done
with it and by whom, privacy, and, digital security. These policies all have international dimensions, including where data should be stored and management of cross-boundary data flows.
The dissemination of many of the new technologies and the new competition it will bring on established firms will lead to job losses, the closure of
many firms, and even the decline of entire industries. This will require significant expansion of social protection systems, an area in which Korea is
weak.
Therefore, the role of government is more important than before. This is
particularly so when considering the challenge to democratic systems by the
state-driven system of China. In China, the role of government is more
pervasive. It plays a bigger role in the economy, not just as regulator, but also
as active producer. In addition, China has the advantage of big economies of
scale, including the world’s biggest data set on everything that people do.
Competing with the state capitalist system of China requires greater coordination across government ministries and with the private and social sectors,
as well as agility and flexibility of the economy.

Conclusion
Korea is facing a very challenging global environment. This report has focused on three trends that are very relevant for Korea. They are increasing
protectionism and the trade war, the rapid development and spread of disruptive technologies, and the great power conflict between the United States
and China. We argue that these trends are interrelated and largely revolve
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around a competition for dominance in the new disruptive technologies.
This poses three key challenges for Korea:
∙ How to deal with the continued friction between the United States and
China
∙ How to deal with the challenge of a stronger and more dominant China
∙ How to deal with disruptive technology.
Korea is affected by the frictions between the United States and China
because it depends on them so much for trade. The United States has been
putting pressure on Korea through tariffs on washing machines, steel, and
aluminum; has renegotiated the Korean-U.S. Trade Agreement; and is
threatening further tariffs if the U.S.-Korea bilateral trade balance doesn’t
improve. China is putting pressure on Korea through its increased competitiveness in trade. More recently, China has retaliated against Korean
businesses operating in China in response to Korea’s decision to install a
high-altitude missile defense system. Finally, China is seen as the main defender of the North Korean economy.
In disruptive technology, Korea is sandwiched in between the rapid developments by the United States and other advanced countries. It is also facing
increasing pressure from China, which has targeted leadership in the new
disruptive technologies and is becoming a technology superpower itself.
This report recommends that in response to these challenges, Korea
should reposition itself on trade and improve the competitiveness and resilience of its economy. On trade, given the complicated and uncertain trade
environment, it should reduce its heavy dependence on exports and find
new trade partners, develop new products and services for export, and negotiate a new Korea-China relationship on trade. With respect to the later,
Korea needs to think more strategically on where it should compete, cooperate, or concede to Chinese trade.
With respect to improving the competitiveness, flexibility, and resilience
of the Korean economy, there are many things that Korea needs to do.
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These include well-known recommendations to improve the domestic regulatory regime (OECD 2017b), improve the openness of the economy to
trade in products and services (OECD 2018b), and to improve the flexibility
of capital and labor markets and strengthen the social protection system
(OECD 2018c). The most important competitiveness recommendation
emerging from this report is to improve the Korean innovation system. A
stronger innovation system will help Korea deal with the challenges and opportunities of disruptive technologies and improve the country’s ability to
compete with China.
These conclusions have three major implications. The first is that while
these recommendations are not new, they are now much more urgent. The
global environment is much more demanding because of the intersection of
the three trends we have emphasized. Any one of these trends would put
more pressure on Korea. Together they create a perfect storm that makes it
critical for Korea to undertake the reforms that have been suggested for a
long time, but which Korea has not implemented. Unless Korea takes strong
action on these fronts, it will lose competitiveness, face slower growth, and
increasing inequality and social polarization.
The second major implication of our analysis is that the Korea needs to
launch a proactive long-term industrial strategy to respond to the rapid rise
of China and the impact of disruptive technologies. Industrial policies came
back into fashion in developed countries after the Great Recession of
2008/2009 to cope with the economic and social disruption caused by that
exogenous economic shock. Industrial policy is increasingly important and
no longer a “dirty word” in economic policy circles. It can be understood as
“government intervention to alter the structure of production towards sectors that are expected to offer better prospects for economic growth than
would occur in the absence of such intervention” (Pack and Saggi 2006), and
a tool help a country to adjust to economic and social disruption.
Proactive polices are necessary to deal with the economic pressure on the
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rest of the world stemming from the rapid rise of China’s state-led capitalist
model. Supportive policies are also needed to take advantage of and mitigate
the negative impact of disruptive technologies, and to face the increased
competition from China. Developed countries such as the United States and
Germany are enacting policies to offset China’s aggressive bid for technological dominance as well as to take advantage of new technologies. The defensive reactions of the United States to China’s industrial and trade policies
were discussed in the first part of this report. Recently, Germany has also
strengthened control of Chinese FDI into German high-tech firms, and the
government has gone as far as to create a special fund to block Chinese takeovers of high-tech and strategic firms (Financial Times 2019; Chazan 2019).
Most countries including Korea have developed proactive policies to take
advantage of new technologies (Ezell 2018). However, Korea’s plans are not
long term or strategic enough compared to China’s, and the government
does not do enough to promote the development and deployment of new
technologies. The role of the state is increasingly important in helping to develop and organize players and markets for the creation and deployment of
these technologies (Mazzucato 2018). As argued in the last section, improving the Korean innovation system requires an all-out offensive, with new
strategic thinking by the government and a new alignment between government and the business sector.
The third major conclusion is that Korea needs to revisit the alignment of
business performance with the objectives of government—a hallmark of
Korea’s success from the 1960s to the mid-1990s. The chaebol and government were clear that export success was the yardstick. Tools of public policy,
including subsidized credit and facilitated access to technology, were connected to performance as measured by exports in global markets. Those understandings seem to have broken down of late as government and business
seem less well aligned in their aspirations.
While the fault can be placed in many quarters—for example, chaebol be-
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havior in terms of currying favors and financing campaigns make the corporate sector suspect—government policy has also led to mistrust and
antagonism. As seen in the ill-fated increases in the minimum wage, government policy actions with insufficient consultation have fed the appearance of
misalignment. Why does this matter?
It matters because with the advent of disruptive technologies, there will be
further labor displacement and reallocation of resources. It will become
more necessary for government and business to work together to help reskill
labor, to allow some firms to efficiently fail, and to work hand-in-hand to
deal with China’s aggressive industrial policy and the United States’ aggressive trade policy. Moving cooperation along this more productive path
will require a “reset” in government-business relations.
Challenges from China, in particular, require a coordinated government-business approach. When confronting the potentially largest economic
power—certainly in the region but soon globally—a country like Korea cannot afford a disconnected set of policies. More productive relationships between the Blue House and KTI and between the chaebol and regulators
need to be quickly established. Common ground should be found and cooperative planning for the future, along the lines of the Singaporean model,
should to be established. The necessity of strategic positioning of the Korean
economy makes a coordinated government-business approach an imperative, not an option.
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Appendix
Annex Table A.1. Korea’s 50 Largest Merchandise Exports to the
World in 2017

(Products that overlap with China’s 50 largest exports highlighted in red)

Code

Korean Commodity Export

8542

Electronic integrated circuits

8703

Revealed Annual
Share in
comparative growth
exports to
advantage 2013-2017
world
(to world) (% p.a.)
15.0

4.4

13.0

Motor cars and other motor vehicles; principally designed
for the transport of persons (other than those of heading
no. 8702), including station wagons and racing cars

6.8

1.4

-4.0

2710

Petroleum oils and oils from bituminous minerals, not crude;
preparations n.e.c, containing by weight 70% or more of
petroleum oils or oils from bituminous minerals; these being
the basic constituents of the preparations; waste oils

5.8

1.7

-14.0

8901

Cruise ships, excursion boats, ferry-boats, cargo ships,
barges and similar vessels for the transport of persons or
goods

4.2

8.5

1.0

8708

Motor vehicles; parts and accessories, of heading no. 8701
to 8705

3.4

1.4

-5.0

8905

Light-vessels, fire-floats, dredgers, floating cranes, other
vessels; the navigability of which is subsidiary to main
function; floating docks, floating, submersible drilling,
production platforms

2.8

14.6

-1.0

8517

Telephone sets, including telephones for cellular networks
or for other wireless networks; other apparatus for the
transmission or reception of voice, images or other data
(including wired/wireless networks), excluding items of 8443,
8525, 8527, or 8528

2.7

0.9

-10.0

9013

Liquid crystal devices not constituting articles provided for
more specifically in other headings; lasers, not laser diodes;
other optical appliances and instruments n.e.c. in this chapter

2.7

6.2

-13.0

2902

Cyclic hydrocarbons

1.8

7.0

-4.0
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Revealed Annual
Share in
comparative growth
exports to
advantage 2013-2017
world
(to world) (% p.a.)

Code

Korean Commodity Export

8529

Transmission apparatus; parts suitable for use solely or
principally with the apparatus of heading no. 8525 to 8528

1.4

4.2

-1.0

8548

Waste and scrap of primary cells, primary batteries and electric
accumulators; spent primary cells, spent primary batteries
and spent electric accumulators; electrical parts of machinery
or apparatus, n.e.c. or included elsewhere in chapter 85

1.4

15.1

126.0

8473

Machinery; parts and accessories (other than covers, carrying
cases and the like) suitable for use solely or principally with
machines of headings 84.70 to 84.72

1.3

1.7

8.0

8486

Machines and apparatus of a kind used solely or principally
for the manufacture of semiconductor boules or wafers,
semiconductor devices, electronic integrated circuits or flat
panel displays; machines and apparatus specified in note
9-C to this Chapter

1.2

2.4

17.0

8471

Automatic data processing machines and units thereof,
magnetic or optical readers, machines for transcribing data
onto data media in coded form and machines for processing
such data, not elsewhere specified or included

1.1

0.5

10.0

8541

Diodes, transistors, similar semiconductor devices; including
photovoltaic cells assembled or not in modules or panels,
light-emitting diodes (LED), mounted piezo-electric crystals

1.1

1.7

3.0

8479

Machinery and mechanical appliances; having individual
functions, n.e.c. in this chapter

1.1

2.0

3.0

8507

Electric accumulators, including separators therefor; whether
or not rectangular (including square)

1.0

3.4

6.0

7210

Iron or non-alloy steel; flat-rolled products, width 600mm
or more, clad, plated or coated

1.0

3.3

0.0

8534

Circuits; printed

1.0

3.4

1.0

7208

Iron or non-alloy steel; flat-rolled products of a width of
600mm or more, hot-rolled, not clad, plated or coated

0.9

2.8

-3.0

7308

Structures of iron or steel and parts thereof; plates, rods,
angles, shapes, sections, tubes and the like, prepared for
use in structures

0.8

2.7

19.0
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Revealed Annual
Share in
comparative growth
exports to
advantage 2013-2017
world
(to world) (% p.a.)

Code

Korean Commodity Export

3907

Polyacetals, other polyethers and epoxide resins, in primary
forms; polycarbonates, alkyd resins, polyallyl esters and other
polyesters, in primary forms

0.8

2.6

-3.0

3901

Polymers of ethylene, in primary forms

0.7

2.2

-3.0

3902

Polymers of propylene or of other olefins, in primary forms

0.7

3.3

-6.0

3304

Cosmetic and toilet preparations; beauty, make-up and skin
care preparations (excluding medicaments, including
sunscreen or sun tan preparations), manicure or pedicure
preparations

0.7

2.3

41.0

3903

Polymers of styrene, in primary forms

0.7

4.9

-4.0

9001

Optical fibers and optical fiber bundles; optical fiber cables
not of heading no. 8544; sheets, plates of polarizing material;
lenses, prisms, mirrors, of any material; unmounted; not
non-optical glass

0.6

3.4

1.0

4011

New pneumatic tires, of rubber

0.6

1.3

-5.0

8429

Bulldozers, graders, levelers, scrapers, angledozers,
mechanical shovels, excavators, shovel loaders, tamping
machines and road rollers, self-propelled

0.5

2.1

-8.0

9031

Measuring or checking instruments, appliances and
machines, n.e.c. or included in this chapter; profile projectors

0.5

1.8

18.0

4002

Synthetic rubber and factice derived from oils, in primary
forms or in plates, sheets or strip; mixtures of heading no.
4001 and 4002, in primary forms or in plates, sheets or
strip

0.5

3.9

-2.0

2901

Acyclic hydrocarbons

0.5

3.9

-8.0

3920

Plastics; plates, sheets, film, foil and strip (not self-adhesive);
non-cellular and not reinforced, laminated, supported or
similarly combined with other materials, n.e.c. in chapter
39

0.5

1.5

3.0

8544

Insulated wire, cable and other electric conductors, connector
fitted or not; optical fiber cables of individually sheathed
fibers, whether or not assembled with electric conductors
or fitted with connectors

0.5

0.7

-6.0
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Revealed Annual
Share in
comparative growth
exports to
advantage 2013-2017
world
(to world) (% p.a.)

Code

Korean Commodity Export

2917

Acids; polycarboxylic acids, their anhydrides, halides,
peroxides and peroxy-acids; their halogenated, sulphonated,
nitrated or nitrosated derivatives

0.5

6.8

-14.0

8538

Electrical apparatus; parts suitable for use solely or principally
with the apparatus of heading no. 8535, 8536 and 8537

0.5

2.1

-5.0

8536

Electrical apparatus for switching, protecting electrical
circuits, for making connections to or in electrical circuits,
for a voltage not exceeding 1000 volts; connectors for optical
fibers, optical fiber bundles or cables

0.5

0.8

6.0

8414

Air or vacuum pumps, air or other gas compressors and
fans; ventilating or recycling hoods incorporating a fan
whether or not fitted with filters

0.5

1.0

2.0

8409

Parts suitable for use solely or principally with the engines
of heading no. 8407 or 8408

0.5

1.0

1.0

8418

Refrigerators, freezers and other refrigerating or freezing
equipment, electric or other; heat pumps other than air
conditioning machines of heading no. 8415

0.4

1.6

-4.0

8431

Machinery parts; used solely or principally with the machinery
of heading no. 8425 to 8430

0.4

1.2

-3.0

7209

Iron or non-alloy steel; flat-rolled products, width 600mm
or more, cold-rolled (cold-reduced), not clad, plated or coated

0.4

3.9

-10.0

8504

Electric transformers, static converters (e.g. rectifiers) and
inductors

0.4

0.7

-2.0

7219

Stainless steel; flat-rolled products of width of 600mm or
more

0.4

2.0

-2.0

7306

Iron or steel (excluding cast iron); tubes, pipes and hollow
profiles (not seamless), n.e.c. in chapter 73

0.3

2.4

-9.0

8481

Taps, cocks, valves and similar appliances for pipes, boiler
shells, tanks, vats or the like, including pressure-reducing
valves and thermostatically controlled valves

0.3

0.6

2.0

8480

Molding boxes for metal foundry, molding patterns, molds
for metals (excluding ingot molds), metal carbides, glass,
mineral materials, rubber or plastics

0.3

2.6

-2.0
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Revealed Annual
Share in
comparative growth
exports to
advantage 2013-2017
world
(to world) (% p.a.)

Code

Korean Commodity Export

7225

Alloy steel flat-rolled products, of a width 600mm or more

0.3

1.6

10.0

3002

Human blood; animal blood for therapeutic, prophylactic or
diagnostic uses; antisera, other blood fractions,
immunological products, modified or obtained by
biotechnological processes; vaccines, toxins, cultures of
micro-organisms (excluding yeasts) etc.

0.3

0.3

53.0

8528

Monitors and projectors, not incorporating television
reception apparatus; reception apparatus for television,
whether or not incorporating radio-broadcast receivers or
sound or video recording or reproducing apparatus

0.3

0.6

-12.0

Source: Author’s analysis based on Comtrade.
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Annex Table A.2. 22 of top 50 products which both Korea and China
Export -4-digit level

(Products where Korean export values are larger than China’s highlighted in red)
Code

Product name

Trade value (US$)

2710

Petroleum oils and oils from bituminous minerals, containing by weight
70% or more of petroleum oils or oils from bituminous minerals; these
being the basic constituents of the preparations; waste oils

China:
25,461,971,645
Korea:
33,544,128,090

4011

New pneumatic tires, of rubber

China:
14,162,305,909
Korea:
3,436,474,179

7210

Iron or non-alloy steel; flat-rolled products, width 600mm or more,
clad, plated or coated

China:
12,344,531,078
Korea:
5,937,488,126

7308

Structures of iron or steel and parts thereof; plates, rods, angles, shapes,
sections, tubes and the like, prepared for use in structures

China:
10,743,398,306
Korea:
4,840,099,981

8414

Air or vacuum pumps, air or other gas compressors and fans; ventilating
or recycling hoods incorporating a fan whether or not fitted with filters

China:
13,622,467,700
Korea:
2,723,702,053

8418

Refrigerators, freezers and other refrigerating or freezing equipment,
electric or other; heat pumps other than air conditioning machines of
heading no. 8415

China:
8,953,259,270
Korea:
2,522,226,132

8471

Automatic data processing machines and units thereof, magnetic or
China:
optical readers, machines for transcribing data onto data media in coded 141,971,812,194
Korea:
form and machines for processing such data, not elsewhere specified
6,293,600,856
or included

8473

Machinery; parts and accessories (other than covers, carrying cases
and the like) suitable for use solely or principally with machines of
headings 84.70 to 84.72

China:
34,005,571,905
Korea:
7,564,677,881

8481

Taps, cocks, valves and similar appliances for pipes, boiler shells, tanks,
vats or the like, including pressure-reducing valves and thermostatically
controlled valves

China:
14,644,034,241
Korea:
1,951,962,326
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Code

Product name

Trade value (US$)

8504

Electric transformers, static converters (e.g. rectifiers) and inductors

China:
25,261,667,087
Korea:
2,283,999,881

8507

Electric accumulators, including separators therefor; whether or not
rectangular (including square)

China:
11,576,080,547
Korea:
5,949,711,470

8517

Telephone sets, including telephones for cellular networks or for other
China:
wireless networks; other apparatus for the transmission or reception 219,161,924,072
Korea:
of voice, images or other data excluding items of 8443, 8525, 8527,
15,649,311,175
or 8528

8528

Monitors and projectors, not incorporating television reception apparatus;
reception apparatus for television, whether or not incorporating
radio-broadcast receivers or sound or video recording or reproducing
apparatus

China:
31,484,564,583
Korea:
1,842,228,952

8529

Transmission apparatus; parts suitable for use solely or principally with
the apparatus of heading no. 8525 to 8528

China:
13,073,108,381
Korea:
8,187,271,076

8534

Circuits; printed

China:
13,961,351,258
Korea:
5,523,611,136

8536

Electrical apparatus for switching, protecting electrical circuits, for making
connections to or in electrical circuits, for a voltage not exceeding 1000
volts; connectors for optical fibers, optical fiber bundles or cables

China:
14,959,571,682
Korea:
2,779,110,244

8541

Diodes, transistors, similar semiconductor devices; including photovoltaic
cells assembled or not in modules or panels, light-emitting diodes (LED),
mounted piezo-electric crystals

China:
26,602,384,379
Korea:
6,189,418,325

8542

Electronic integrated circuits

China:
67,201,901,492
Korea:
86,103,151,684

8544

Insulated wire, cable and other electric conductors, connector fitted
or not; optical fiber cables of individually sheathed fibers, whether or
not assembled with electric conductors or fitted with connectors

China:
22,118,431,107
Korea:
2,905,951,543
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Code

Product name

Trade value (US$)

8708

Motor vehicles; parts and accessories, of heading no. 8701 to 8705

China:
31,009,972,626
Korea:
19,519,542,107

8901

Cruise ships, excursion boats, ferry-boats, cargo ships, barges and similar
vessels for the transport of persons or goods

China:
17,956,234,180
Korea:
24,054,396,832

9013

Liquid crystal devices not constituting articles provided for more
specifically in other headings; lasers, not laser diodes; other optical
appliances and instruments n.e.c. in this chapter

China:
28,454,447,984
Korea:
15,454,659,172

Source: Author’s analysis based on Comtrade.
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Annex Figure A.1. Key New Technologies
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Source: OECD (2017), p. 79.
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Annex Figure A.2. Import substitution aims of Made in
China by key industries.

Source: Wubbeke et al. (2016), p. 21.

Annex Figure A.3. Chinese Exports by SITC 4 digit—2016

Source: CID, Harvard. Atlas of Economic Diversity, Available at: atlas.cid.harvard.edu.
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Annex Figure A.4. China: Evolution of Export Structure 1980-2016

Source: CID, Harvard. Atlas of Economic Diversity, Available at: http://atlas.cid.harvard.edu/explore/
?country=43&partner=undefined&product=undefined&productClass=SITC&startYear=1980&t
arget=Product&year=2016
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Annex Table A.3. Global Innovation Index 2018—Korea

Source: Cornel, INSEAD, and WIPO (2018), p. 277

Appendix

• 79

Annex Table A.4. Global innovation Index 2018—China

Source: Cornel, INSEAD, and WIPO (2018), p. 241.
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Annex Table A.5.Korea’s Position Among the Eight Leading
Technology Countries in 12 Key Sectors.
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