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The world is at the advent of a 4th 
Industrial Revolution. Advances 
in artificial intelligence, machine 
learning, Big Data and the so-called 
Internet of Things, among other 
things, promise to upend business 
models around the world and change 
the way we live in unimaginable 
ways. But the re-emergence of 
nationalism as a potent force 
in geopolitical rivalry threatens 
the global spread of this new 
technological transformation. Asia 
will be an important battleground  
in this looming ‘technology war.’
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“IT wIll TAKe at least 100 years to rebuild this 
country,” Gen. douglas MacArthur once said as 
he faced the war-ravaged cities of Korea while 
leading the United Nations forces during the 
Korean war. As one of the world’s poorest coun-
tries, post-war Korea’s per capita gross domestic 
product was less than US$67. Contrary to MacAr-
thur’s prediction, however, South Korea recuper-
ated from war-stricken poverty in just over half a 
century. The country has achieved industrializa-
tion, democratization, informatization and glo-
balization. Many might be surprised to find that 
it is the only country to have achieved all four 
nearly simultaneously in this short period of time. 
More notably, this compressed growth has made 
the country one of the world’s top ten economies, 
earning the title, “the Miracle on the han river.”

All economic indicators underscore South 
Korea’s impressive growth. GdP increased 720-
fold from 1962 to 2018, to become the 11th high-
est in the world, with per capita GdP growing 
340-fold; and export volume rose more than 
10,000-fold to become fifth in the world.

The growth of the r&d sector has also but-
tressed economic development. Prior to 1977, 
South Korea had not one published paper listed 
in the Science Citation Index (SCI). Today, nearly 
60,000 SCI papers have been published, plac-
ing Korea 12th in the world. Before 1984, Korea 
had no US patents registered. Now, it has nearly 
20,000, the fourth largest number in the world. 
what made such phenomenal growth possible? I 
believe there are three key components.

First and foremost, there were many visionary 
leaders in government, industry and the science 

and technology community who had innovative 
ideas to help the country surge ahead. we also 
had the well-written strategic economic plans 
of government technocrats, who have imple-
mented seven such five-year plans since 1962. All 
were strong advocates of science and technology 
and aligned economic development with tech-
nological advancement. Such ideas paved the 
way for the Korea Advanced Institute of Science 
and Technology (KAIST) and the state-funded 
research institute complexes that created an 
advanced technological infrastructure in South 
Korea. lastly, without the passionate Korean peo-
ple, who worked tirelessly to claw their way out 
of poverty, none of this would have been possible. 

But these inexorable strides have stagnated in 
recent years. The important decisions that the 
country makes now will either lead us forward or 
see us trapped as a middle-income nation. when 
President Moon Jae-In took office in 2017, he 
declared the Fourth Industrial revolution to be 
a new growth engine and launched a committee 
under his office to focus on that revolution.

MEgatrENds 
The Fourth Industrial revolution will lead to 
great transformations worldwide. It will occur at 
unprecedented speed, and its breadth and depth 
will challenge long-held beliefs and upend socio-
economic traditions. Three new megatrends will 
affect human society.

First, hyperconnectivity is the most distinct fea-
ture. Now, 65 percent of the world’s population 
uses mobile phones and 48 percent use the Inter-
net. There are also more than 28 billion devices 
connected via the Internet of Things (IoT), and 
practically all electronic devices in the world are 
anticipated to be interconnected within 30 years. 
In addition to these gadgets, collective intel-
ligence, collaboration via crowdsourcing and a 
sharing economy will hyperconnect all of us.

Redrawing Korea’s  
Industrial Map
By Sung-Chul Shin

One of the hallmarks of South 
Korea’s modern history is the 
remarkable speed with which 
it catapulted itself from the 
rubble and poverty of the 
Korean War to become one of 
the world’s leading economies. 
But despite the technological 
competitiveness of many of 
its large conglomerates, the 
challenges of the coming  
Fourth Industrial Revolution 
will require transformational 
thinking by the country’s 
government, businesses, 
scientists and educators,  
writes Sung-Chul Shin. 

The second megatrend is superintelligence. 
The American futurist ray Kurzweil predicted 
that the rapid development of artificial intelli-
gence will bring about a significant singularity 
point within 30 years. when Google’s AI pro-
gram, AlphaGo, won a landslide victory against 
Go champion lee Se-dol, we had to admit that AI 
had finally arrived. Superintelligence processed 
through deep learning, brain science and Big 
data will be embedded into the social infrastruc-
ture. Soon after, AI robots — which I call “robo 
sapiens” — will be omnipresent.

The third trend is meta-convergence. New 
knowledge and innovation happen across inter- 
and multidisciplinary domains. The technolog-
ical convergence of nano, bio, information and 
cognitive science, or NBIC, requires a new para-
digm of sustainable development.

Moreover, we will soon live in a society where 
physical, cyber and biological systems are con-
joined by sensing, communication, computation 
and control, which will combine to create “the 
meta-convergence world.” For example, a smart 
industry combining the technologies of smart 
cars, smart cities, smart factories, and fintech 
will be fully realized through converging AI with 
Big data, IoT, cloud computing and 5G.

ChallENgEs aNd oPPortuNitiEs
Both challenges and opportunities lie ahead for 
South Korea in responding to this transformation.

Above all, fostering talent that will produce con-
vergent knowledge and innovation is an urgent 
priority. Although the country has the world’s 
highest university graduation rate, the quality of 
our education does not seem to be at the same 
high level. one report says that South Korea ranks 
49th when evaluating how a university education 
addresses the needs of a competitive economy.

The Korean r&d sector has achieved impres-
sive quantitative growth, but it needs to improve 
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its quality. Korea has made phenomenal growth 
in the publication of SCI papers and registration 
of patents. however, this numerical growth has 
yielded a poor number of paper citations. even 
worse, we still have a technology trade deficit, 
paying about US$4 billion annually for technol-
ogy transfer. South Korea holds only 3 percent of 
the world’s AI patents, far behind the US (47 per-
cent), China (19 percent) and Japan (15 percent).

An economic landscape led by large conglom-
erates, as is the case in South Korea, has built-
in vulnerabilities. For instance, while only 0.05 
percent of Korean companies are large conglom-
erates, they account for 62 percent of total export 
volume. Meanwhile, 99.8 percent of Korean 
companies are small- and medium-sized enter-
prises (SMes), which account for only 19 percent 
of export volume. If these giant conglomerates 
are shaken, the whole Korean economy will feel 
the tremors. Furthermore, Korea has been very 
conservative about engaging in rapid deregu-
lation. According to the 2018 IMd world Com-
petitive rankings, South Korea’s legal and reg-
ulatory framework hampering deregulation is 
ranked 58th in the world.

however, we also see tremendous opportu-
nities ahead. The country’s IT infrastructure 
is unsurpassed and its global market share in 
many IT products leads the world. Semiconduc-
tor memory at 58 percent (1st); screen displays, 
47 percent (1st); and smartphone penetration, 23 
percent (2nd) are just a few examples. In addition 
to the world’s fastest Internet speeds, the new era 
of 5G will begin in March. Further, Korea’s com-
petitiveness in the manufacturing sector ranks 
fifth globally, and the world economic Forum 
(weF) evaluates Korea as one of the global lead-
ers in readiness for the future of production.

lastly, there is strong nationwide interest in 
this great wave. According to a survey, 96 per-
cent of the Korean scientific community is very 

the government is focusing on building funda-
mental technologies, then expanding the appli-
cations before finally moving on to full-fledged 
service in a three-stage plan.

Precision medicine is also very important, con-
sidering South Korea’s rapidly aging population. 
we expect a third of the population will be sen-
ior citizens by 2040. Therefore, cutting health-
care costs through precision medicine is crucial 
for the government and the healthcare industry. 
Key strategies for boosting precision medicine 
include building an efficient system for collecting 
well-organized clinical genome Big data and pre-
paring a standardized open-data platform. This 
will help the government implement consistent 
policies with appropriate regulations.

korEa’s EquatioN for suCCEss
weighing all of these challenges and opportu-
nities, we can come up with a unique equation 
for success. From my perspective, the three most 
important factors are innovation in higher edu-
cation, collaboration among university-industry-
government and speedy deregulation

First, the core of innovation in higher educa-
tion is to foster the talent required for new indus-
trial demand. The American philosopher and 
educational reformer John dewey once pointed 
out that if we teach today’s students as we taught 
yesterday’s, we rob them of tomorrow. what kind 
of talent do we need to foster tomorrow’s suc-
cesses? I suggest developing what I call C3 talents 

— Individuals who brave new challenges and uti-
lize creativity to solve problems but also exhibit a 
caring attitude and ethical responsibility.

As one of the ways to instill these C3 values 
in our young students, we have proposed novel 
educational methodologies. For instance, a non-
departmental educational system is being newly 
implemented for undergraduates in Korean uni-
versities including KAIST and the daegu Gyeong-

positively interested in the Fourth Industrial 
revolution. The scientists are not alone. Politi-
cal parties are also ready for the new transfor-
mation. Taken together, I believe we can lever-
age the Fourth Industrial revolution to create a 
new growth engine.

NatioNal VisioN aNd stratEgiC arEas 
All of our policies should focus on ensuring a 
human-centered society and benefiting humanity 
during the emergent changes. we need a national 
vision and strategy to realize a better quality of 
life during the Fourth Industrial revolution.

AI will be the enabler of major industries. AI’s 
significant progress will be vital for innovations 
in Big data, IoT, 5G, autonomous vehicles, drones, 
robots, blockchain, precision medicine and smart 
cities. The government has implemented very 
ambitious national plans to boost AI-applied edu-
cation and industries. Major companies includ-
ing Samsung and lG are also making aggressive 
investments in r&d, recruiting talent and pur-
suing mergers and acquisitions. The Ministry of 
Science and ICT plans to launch six AI graduate 
schools by 2022, nurture 5,400 AI experts and 
invest US$2 billion in the r&d sector.

one crucial national agenda item is implement-
ing blockchain-based digital credit. To this end, 
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buk Institute of Science and Technology (dGIST). 
For three years, students will build a solid back-
ground in basic sciences, leadership and entre-
preneurship. when these students become sen-
iors, they will choose a customized-education 
track depending on their future career paths. 

Secondly, close collaboration among univer-
sity-industry-government, or “triple-helix col-
laboration,” is extremely important since South 
Korean r&d resources are weaker than those 
of China and Japan. The r&d budget of South 
Korea has increased by 11 percent annually over 
the last 20 years, and now stands at US$73 bil-
lion. Still, according to a UNeSCo report, this 
is only 20.6 percent of China’s and 43 percent 
of Japan’s. Meanwhile, the total number of r&d 
sector researchers in Korea accounts for only 11.5 
percent of China’s and 51 percent of Japan’s.

Therefore, r&d resources should be managed 
effectively via this triple-helix collaboration to 
yield highly competitive r&d outputs. For this 
purpose, the national policy is shifting from a 
fast-following and short-term investment to a 
first-moving and long-term one. National fund-
ing is also increasingly being allocated to conver-
gence research projects.

SMes and startups are the real players that will 
jumpstart the economy. Therefore, the govern-
ment plans to foster more SMes and startups to 
sustain the economy. Because SMes do not have 
enough internal resources for reskilling and 
upskilling, collaboration with universities is cru-
cial for building their competitiveness.

Moreover, smart factories will be the norm in 
the Fourth Industrial revolution. This sector is 
expected to create approximately 7.3 million new 
jobs in South Korea by 2030. It is also reported 
that when moving to a smart factory system for 
manufacturing smartphone boards, productivity 
will increase 37 percent while lowering the defect 
rate by 75 percent. Many South Korean universi-

ties, including KAIST, are retraining SMe work-
forces to be specialists in the fields of IoT sensors, 
AI and Big data for their smart systems.

lastly, speedy deregulation is instrumental 
for getting ahead in this competitive race. South 
Korea’s “positive regulation system” drags out the 
process of commercialization, constraining mar-
ket competitiveness. For example, Japan gave the 
green light to its unmanned vehicle businesses, 
allowing all its roads to act as test beds. But South 
Korea can only operate unmanned vehicles on a 
very limited number of roads. China has permit-
ted the use of telemedicine via wearable devices. 
In South Korea, however, the telemedicine indus-
try remains fundamentally blocked.

The regulatory sandbox concept is taking off 
worldwide as many governments vie to encour-
age innovation. The South Korean government 
responded by adopting this new approach in Jan-
uary, which exempted or delayed existing regula-
tions for a certain period of time when introduc-
ing new products or services.

with the opening of the regulatory sandbox, 
the urban hydrogen car-charging station busi-
ness and remote telemedicine services are under 
way. The eCG (electrocardiogram) watch will 
expand the area of customized 24-hour health-
care services through genome analysis and will 
be available direct-to-consumer.

even though South Korea has achieved mirac-
ulous growth during the past half century, it is 
now facing a tipping point. By designing an equa-
tion for success and aligning it with the imminent 
changes facing the country, I believe the world 
will witness another miracle on the han river 
during the Fourth Industrial revolution. 

sung-Chul shin is President of the korea 
advanced institute of science and 
technology (kaist). 


