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Foreword
In the beginning of this year, none of us imagined the world we
experience today. Traveling abroad became history of our journey,
quarantine became norms of our lives, and the fear of infectious
diseases inevitably became the heritage we pass down to the next
generation. Amid the chaos of city shutdowns, shortage of medical
resources, 68.8 million people infected and 1.57 million death in
the world1 , we were confronted by the fragility of our system,
people and society through the fight with COVID-19.
Humanity, however, showed admirable resilience to the threat-the
public followed social distancing, countries shared the best practices
and knowledge in combating COVID-19 with others, and we found
alternative ways to continue our daily lives. From grocery shopping,
online education to remote work, industries and academia have
made tremendous efforts to meet the new demands of people,
market and society.
For prevention of pandemic, South Korea shared exemplary models
with other countries. We were first to set up the drive-thru screening
clinic booth, authorized emergency use of test kits, and elevated
Korea Centers for Disease Control & Prevention (KCDC) to Korea
Disease Control and Prevention Agency (KDCA), separating the
organization from the Ministry of Health and Welfare to a standalone vice-ministerial level government agency for disease response.
Since the first confirmed case of COVID-19, scientists and health
authorities in the world have made impeccable contributions to
1 JHU CSSE COVID-19 Data (Dec. 10 2020)

research in vaccines, one of which was approved for the use in the
United Kingdom recently. Experts expected that a complete
immunization of the world from COVID-19 would take at least
two years, and the world after COVID-19 will never be the same
again.
The demands to science and technology (S&T) to adapt to the
changing world will influence the focus of technology development,
R&D investment, commercialization and use of S&T. From the
expansion of e-commerce, deliveries and take-outs, online learning
system to remote working system are only a few examples.
Korea Institute of S&T Evaluation and Planning (KISTEP) has
carefully investigated and evaluated the strategies for the national
innovation system in the era of post COVID-19, emerging
technologies in the post COVID-19 era and status of the government
R&D investment for emerging disease response.
We tried to share some of our research work through the publication
of R&D and Beyond 2020 in the relation to the world threat we
face today. We hope the articles provide helpful information and
open a dialogue for possible collaboration.
Thank you.
Sincerely,

Sang-seon Kim,
President of KISTEP
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Organization
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Strategies for the
National Innovation System
in the Era of Post COVID-19
Lee Jang-jae, Director
KISTEP Research Institute of S&T Innovation and Strategy

1. The world we are living today
The world is now battling World War III without gunfire. There are fierce battles between
the infectious disease and economic activities in every part of the human world. It is the war
against the COVID-19 pandemic. There are over 10 million confirmed cases with a death
toll of 500,000 from 214 countries as of June 29, the mortality rate is approximately 4.92%.
The COVID-19 that began to spread by the end of 2019 went on to the next year. It is
the war on the virus in which the largest number of countries is involved for a single event

isolation of people confirmed with the disease, and social distancing only without closing national

since the world war II, causing the worst employment issue along with the massive economic

or local borders was highly recognized by the world as evidenced by reports from “What we can

damage. The Washington Post predicted that the COVID-19 will cost US economy USD

learn from South Korea about containing COVID-19”(CNN) and “Special Report: How Korea

7.9 trillion (KRW 9,480 trillion) through 2030 based on the budget and economic outlook

trounced U.S. in race to test people for coronavirus” (Reuter).

of the Congressional Budget Office (CBO).

COVID-19 is an infectious disease that has impacted on the life of humanity most significantly

COVID-19 continues to spread as of the end of June. There are approximately 200,000

since the 20th century and it may lead a new paradigm shift along with the acceleration of the

new victims of the disease on average. Many experts cautiously predict that the COVID-19

paradigm of the 4th industrial revolution. The discussions on a new normal after COVID-19 are

infection will be continued until we have a vaccine and medicine for the disease and there

already made. As noted by Thomas Freidman, an American opinion columnist and author of ‘The

will be the second big wave in the second half of this year. In the meantime, it is expected

World is Flat: A Brief History of the 21st Century’, the world is now divided into the world B.C.

that the outbreaks of emerging infectious diseases may occur more frequently, causing more

-Before Corona- and the world A.C. -After Corona. It implies that we should not only respond

concerns, and there is a growing need to come up with permanent measures, instead of one-

to the global COVID-19 pandemic in the short term, but also we should prepare measures from

time approaches.

the mid/long-term perspectives.

Korea is considered as an exemplary model in the fight against the disease. It means that the

With regard to this, this article first provides a review on discussions on the essence of socio-

country has become one of the representative countries that succeed in catching two rabbits

economic impact of COVID-19 and the roles of government, diagnoses the national innovation

of controlling the disease and engaging in economic activities at the same time. Specifically,

system, and develops directions on the national innovation system to move forward in the future

the fact that the country successfully respond to COVID-19 with the aggressive testing,

as well as strategies to achieve the goals.
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The governments of the world are now going through touch times to tackle the economic
fallout caused by characteristics of COVID-19. They had to close their borders due to the rapid

1. Differences between COVID-19 and other major infectious diseases

spread of the disease with infection rates, and which halted the economic activity leading to the

The Black Death is the deadliest pandemic recorded in human history which swept through

rapid decline in jobs. However, the number of people who are willing to work has not shrunken

Europe in the 14 century. The Black Death resulted in the deaths of approximately 200

owing to the asymptomatic characteristics of the disease with low mortality rates. Some experts

million for the last 4 years. Another notorious infectious disease is Smallpox and the World

argue that the economic damage from COVID-19 would be equivalent to that of the Great

Health Organization (WHO) certified the global eradication of the disease in August, 1980.

Depression in the 1930s. That is why countries of the world are investing heavily for the diagnosis,

The Smallpox has been with us for centuries and it was known to play a major role in the

prevention, and development of vaccine and treatment of COVID-19, disaster relief fund, and

collapse of the Inca Empire in the 16 century. The Spanish flu was another infectious

restoration of the economy.

th

th

disease that had the biggest impact on the humanity in a short period of time. Since the
outbreak in 1918, the disease took the lives of up to 500 million people for about 10 years.

2. The socio-economic impact of the COVID-19 pandemic

Comparing to such most contagious diseases spread to become pandemics (an epidemic

It is expected that COVID-19 brings or will bring huge changes in our society and economy in

of an infectious disease that has spread across the world), COVID-19 has very different

diverse aspects. “The COVID-19 outbreak will transform the way that we think about everything

characteristics. First, COVID-19 is highly contagious pathogenic viral infection and spread

from family and healthcare to politics” (The Wall Street Journal, March 28, 2020). “‘Covidiverces’

rapidly around the whole world due to onward transmission. It takes a long time to treat the

and ‘Coronababies’: Life during a lockdown across the world. The pandemic is radically altering

disease, but its mortality rate is relatively low. Second, it is highly likely that young people

approaches to love, dating, sex and family relations, and the internet has emerged as a lifeline to

may show no symptoms, but people with underlying medical conditions and seniors have

millions of single people” (The New York Times, March 30, 2020) are examples of news report

shown critical symptoms, even leading to death. COVID-19 is a highly variable disease due

covering the impact of COVID-19. Key changes in our society and economy due to COVID-19

to the characteristics of the virus. Hence, experts predict that it will take more than 1 year to

can be summarized as the spread of untact (non-contact) culture, increasing interest in health

develop a vaccine or treatment for COVID-19.

and environment, promotion of digital transformation, and acceleration of the 4th industrial
revolution.
First, the spread of non-contact culture can be divided into two sub-categories. The former is

▌ [Figure

1] History of pandemics (global epidemic)

the consumption paradigm shift. Specifically, the expansion of online consumer market, spread of
the subscription economy, increase in indirect shopping experience are belonged to this category.
COVID-19

2019-Present , 37K*

History of Pandemics

EBOLA

2014-2016 , 11.3K

MERS

2012-Present , 850

SWINE FLU

Throughout history, as humans spread across the world,
infectious diseases have been a constant companion.
Even in this modern era, outbreaks are nearly constant.

2009-2010 , 200K

SARS

2002-2003 , 770

HIV/AIDS

1981-Present , 25-35M

HONG KONG FLU
1968-1970 , 1M

*WHO officially declared COVID-19 a pandemic on March 11,
2020. This data was collected at 5PM on March 30, 2020 from Johns
Hopkins University

ASIAN FLU

1957-1958 , 1.1M

SPANISH FLU

1918-1919 , 40-50M

RUSSIAN FLU

The latter is the change in leisure and physical activities and examples are the spread of Home
Ludens (a home for play)1 culture and ontact (contact online), growth of online game market, etc.
The second change is an increasing interest in health and environment, and which, too, can be
classified as two areas. The former is the opening of remote medicine in full swing owing to the
growing interest in health and hygiene, emergence of digital healthcare, increasing demand for
wellness tourism, etc. The latter is the promotion of echo life to care for the natural environment,
expansion of the meat substitutes market, and increasing demand for EVs and autonomous

1889-1890 , 1M

THE THIRD PLAGUE
1855 , 12M

CHOLERA 6 OUTBREAK
1817-1923 , 1M

vehicles. Third, changing work areas and methods thanks to the digital transformation and

18th CENTURY GREAT PLAGUES
1700s , 600K

17th CENTURY GREAT PLAGUES
1600s , 3M

SMALLPOX
1520 , 56M

BLACK DEATH (BUBONIC PLAGUE)
1347-1351 , 200M

1300

1400

1500

1600

1700

1800

1900

2000

1 The term was originated from Homo Ludens (playing man or a man of pleasure) argued by a Dutch historian Johan Huizinga and its meaning was transformed into a home for play. The word is currently used to describe activities and people who
stay at home to work, rest, and play due to COVID-19.
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[Table 1] Paradigm shift due to COVID-19
Classification

Major changes
Paradigm shift in
consumption

Spread of untact
(non-contact) culture

Increasing interest
in health and
environment

Changes in leisure and
physical activities

Heightened interest in
health and hygiene

Acceleration of the 4th
industrial revolution
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R&D Infographic

faces an emergency like COVID-19, the public sector of such countries has failed to fulfill its
Examples

■ Expansion of online consumer market
■ Spread of subscription economy*
■ Increase in indirect shopping experience
■ Spread of Home Ludens culture
■ Spread of ontact (contact online) culture
■ Growth of online game market
■ Increase of non-contact transport means
■ Opening of remote medicine in full swing
■ Emergence of digital healthcare
■ Increasing demand for wellness tourism
■ Expansion of the health functional food (HFF) market

A life taking care of
the natural environment

■ Promotion of echo life
■ Expansion of the meat substitutes market
■ Increasing demand for EVs/autonomous vehicles

Changing work areas
and methods

■ Increasing demand for remote work
■ Expansion of remote learning
■ Promotion of digital finance
■ Realization of smart administration

Spread of unmanned
solutions

■ Spread of automation
■ Advancement of unmanned technologies
■ Increasing dependence on robots

Promotion of digital
transformation

R&D InI

■ Internet of Things (IoT) ■ Big data ■ Artificial Intelligence (AI)
■ 3D printing ■ 5G network ■ Blockchain ■ Cloud, etc.

* Subscription economy: It refers to an economic activity of consumers to receive desired products or services
for a certain period by paying for the products or services on a regular basis
Source: Park Young-seo (2020), Paradigm shifts after COVID-19 and business strategies for the new normal

capacity, and countries have less options they can choose in order to response to the national
disaster. It was due to that investment to build the capability of the public sector has reduced,
while depending more on the private sector (Mazzucato & Ouaggiotto, May 19, 2020).
On the contrary, countries like Korea, Vietnam, and New Zealand are considered as ones that
the government played its given roles successfully. That is why a necessity to build an efficient
governance structure is emphasized along with the production and procurement capability of the
government, public/private cooperation for the public interest, and the importance of building a
digital infrastructure. At the same time, a need to develop the ‘public/private partnership (PPP)’
upon outsourcing critical capability of a nation to the private sector in order to serve for the public
interest first is raised.
In the meantime, the effort to strengthen the roles and capability of the government such as
building a social safety net and disaster alert system, and developing biotechnologies in response
to emerging infectious diseases as national assets as well as new functions of the government to
establish related governance structure are expected to be discussed in line with the failure of small
government after the COVID-19 pandemic.
There is a growing demand for re-evaluating values that are highly praised in socioeconomic
aspects as well, while discussing on the roles of the government. To be specific, more people are
arguing that we need to review on the efficiency, performance-centric approach, integration,
and others that are considered as the essence of capitalism until recently (Lee Jang-jae, 2020b).
Instead, values like publicness, effectiveness, decentralization and redundancy began to stand out.
In a nutshell, the time has come that we need to explore options to strike a new balance in the
value system.

expansion of unmanned solution are noteworthy. The changing work areas and methods take
the form of increasing demand for remote work, expansion of remote learning, promotion
of digital finance, and realization of smart administration. As for the latter, the spread of

3. A
 diagnosis on the status of National Innovation System (NIS)

automation, advance of unmanned technologies, increasing dependence on robots are the
examples. Lastly, the symptoms of accelerating the 4th industrial revolution are found in

The national innovation system (NIS) of a country is not fixed. Rather, it is flexible and

technological advances such as IoT, big data, AI, 3D printing, 5G network, blockchain, and

changes while interacting with domestic/international politics, economy, society, culture, and

cloud (see [Table 1]).

technological environment (Lee Jang-jae, et al., 2019). Each country has its unique development
paths and such elements affect the selection and implementation of NIS. For countries that have

3. Failure of a small government and changing social/economic values

to chase others, therefore, matters on how to establish a NIS that would serve best for their

Currently, discussions on the role of the government are underway due to COVID-19.

development paths or how to improve the current system are significantly important topics for

Such discussion were brought after countries like the UK that have followed the small

discussions to determine their approaches to build the NIS. In reality, many countries feel the

government notion failed to respond to COVID-19. The UK is a representative country

need to improve their national innovation system due to its inefficiency or inconsistency with

privatizing or outsourcing government functions to improve the efficiency. When a nation

the environment of the time. With regard to the discussion on NIS, the roles of the government
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that can have an impact on all players leading the innovation, the system, and their functions
are considered as important. Here, approaches for NIS have become useful tools to develop
policy options to build the optimum NIS (Lee Jang-jae, et al., 2019).
The national innovation system of Korea has developed following the stages of emergence
in the 1960s, formation in the early 1990s, and maturity in the mid-1990s and end of 2000s
(see [Figure 2]). The national innovation system of today has a series of characteristics as
follows (Lee Jang-jae, et al., 2019).
First, the country pursued a strategy to innovate its technologies to bridge the gap as a
follower and which led to a phenomenon of path dependency. Therefore, the symptom of the
‘loss of premium on the innovation of technologies as a follower’ is getting worse as evidenced
by the recent decline of the potential rate of growth. It appears that the law of diminishing

▌ [Figure

2] The evolution and characteristics of the national innovation system in KOREA

2.1. Emergence of NIS (end of ’60~end of ’70)

2.2. Formation of NIS (early ’80~early ’90)
GVC

Development

Development

Companies
Application

Government-funded
research
institutes

▲
Introduction of
foreign technology

Basic

Universities

Introduction of
original technology/
materials
parts and equipment

Companies

Increase export
by being included in GVC

Government-funded
research
institutes

Application

Promote industry/
academia cooperation

Basic

· Industrialization based on foreign technologies and reverse engineering
- Moved from daily necessity production/light industry to heavy industry
· Focused on the ability to adopt and improve foreign technologies
· Supported the technology improvement and reverse eng. activities of government-funded research institutes
· Universities fostered talents that meet the industry requirements and established related foundation

Cooperation between
companies and gov’t-funded
research institutes and
develop best practices

Large
companies

Universities

Strengthen basic
researches

· Establish industrialization basis: Sectors including electrical and electronic devices, automobile, shipbuilding,
machinery, etc. led the industria development
· Amassed the technological capability for manufacturing by absorbing and improving technologies
· Began to be included in the global value chain (GVC) and export rose
· Foreign dependency of original technologies, core components and part, equipment
(due to limitations of domestic technologies)
· National mid/long-term R&D programs were initiated and the R&Rs of gov't-funded research institutes were
defined as participants of cooperative activities
· Implemented cooperative activities between the industry and gov't-funded research institutes proactively
through the government R&D programs and developed best practices
· Universities focused on basic research/strengthening capability to foster talents, while pursuing cooperation
with the industry

marginal utility is applied rapidly when it comes to the performance of catch-up innovation
technology path. Second, measures to respond to the paradigm shift in technology, economy and
society properly in the era of the 4th industrial revolution that induces the transition to a new
era of technology innovation are not insufficient. It is due to that the country fails to transform
its development path from catch-up to post catch-up. Third, a series of symptoms are detected
in the structure as a result that technology innovation was largely occurred by being reliant on
external sources, rather than by being motivated and led by internal force. The decoupling of
domestic innovation leaders who prefer to be linked with and operated by the external sources
of innovation than interacting and cooperating with each other, and their decentralization and
fragmentation are largely noticed. As the manufacturing process of multinationals operating in
Korea maintains the optimal state of operation as it is belonged to the global supply chain or

2.4. Transformation of NIS (end of ’00~current)

2.3. Maturity of NIS (mid ’90~end of ’00)
GVC
Development

Application

Basic

Development
Domestic large
companies

1st vendor

Independent SMEs
providing parts·
materials

GVC

Companies
Government-funded
research
institutes
Universities

· Centered on semiconductor, electrical/electronic devices, automobile, shipbuilding and other advanced industries
· Included in GVC (vertical hierarchy structure centering on large companies and SMEs, etc.)
· Large companies: Pursued technology development with their own capability, acquired advanced technologies
for manufacturing
· Difficulties found in technology cooperation between SMEs
· Gov’t-funded research institutes: Implemented mid/long-term national R&D programs for technology
development and supported the technology development efforts of SMEs
· Universities: Expanded their research capability including basic research, retained outstanding talents, made an
effort to cooperate with the industry
· Joint R&D between industries, industry/academia/research institutes and an ecosystem for technology
commercialization were insufficient
· Universities, gov’t-funded research institutes: Dependent on the government budget only

Source: Lee Jang-jae, et al.(2019), as cited in Lee Jang-jae (2020a)

Large
companies

Venture
businesses

SMEs

Application
Foreign research
institutes

Basic

Universities

Emergence of new technologies such
as AI, big data, IoT, mobility in the
era of the 4th industrial revolution

Government-funded
research
institutes

Development of original
technologies and
new growth drivers
public technology
(improved quality of life)

Globalization (basic research)
fostering outstanding talents
industry/academia cooperation

· Technologies of the 4th industrial revolution: Led by AI, big data, IoT, and platform companies
· New technology development activities including the protection of new technologies were stand out, demand
for original technologies rose
· Government R&D programs were focused on challenging tasks or the ones to strengthen innovativeness
(creation of new growth engines, etc.)
· Efforts for deregulation and provision of countermeasures were insufficient due to a lack of experience in
managing developed technologies of the public sector
· Companies applied technologies that are already proven through GVC due to the fierce global competition
· Universities focused on basic research, cooperation with the industry, strengthening the capacity to foster talents,
but they were poor to run their R&D programs flexibly
· Positive evaluation system on R&D programs highlighted the rigidity in the management of technology innovation
· A need to build a new industry/academia/research institutes model was raised in materials/parts/equipment
sector due to Japans' trade restrictions to Korea

global value chain (GVC), the linkage of domestic innovation leaders with it is relatively weak.
Therefore, the decoupling brings difficulties for the industry, academia, research institutes work
together throughout the entire process from technology innovation to economic activities and
it also intervenes the learning from the flow of knowledge, undermining the performance of
technology innovation.
Fourth, the capability of the government and its governance structure related to technology
innovation are inconsistent with the times, and which means that the two elements are designed
to serve the best in the catch-up model. It can be summarized as that the NIS of Korea has
evolved to be optimal to implement catch-up strategies. Hence, the system has revealed its
weakness in the period of new paradigm shift, although it helps the nation maintain the position
of manufacturing powerhouse on the global stage up until now.
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experiencing now for the loss of premiums as a follower, one of distinctive features of countries
that follow the catch-up path to innovate their technologies. To this end, preemptive investment
on untact (non-contact) technologies and industries and prioritizing them as key national agendas
should be made as an important strategic direction considering changes after COVID-19. In the
meantime, we need to foster K-biotechnology and industry as a pillar of innovative growth along
with K-quarantine which was recognized by the world as the best approach in responding to
the disease. Second, we should build an ecosystem for the industry/academia/research institutes
cooperation proper to new paradigms and adust related systems, and develop new policies to
promote the coupling among domestic innovation leaders as an effort to overcome the issue
of their decoupling. At the same time, preparations to build an open NIS that reflects the
international cooperation and linkage on personnel, materials, and data and information that are
clearly noticed during the COVID-19 pandemic. In the meantime, providing strategic measures
to complement and prepare for national emergency such as the US-China trade conflict, Japan’s
exclusion of Korea from its whitelist of nations, and the collapse of global supply chain due to
▌ [Table

In times of crisis like the COVID-19 pandemic, the capability of public sector is

2] Diagnosis and proposed solutions on the NIS
Strategic directions (I): Respond to the
paradigms of the 4th industrial revolution

Strategic directions (II): Respond to the paradigms of the
4th industrial revolution + Post COVID-19

Worsening loss of premiums on
technological catch-up and
innovation

Setting goals of NIS and implementation:
Pursue a new path-creating innovative
growth

· Same
·P
 reemptive investment on the non-contact technologies and
innovation and prioritization
·B
 uild K-bio, K-quarantine platforms and lead the technology
innovation

Poor operating performance of NIS
due to decoupling among
technology innovation leaders

Create a cooperative ecosystem among
the industry/academia/research institutes
and change related system, increase
learning curve and openness within NIS

· Same
· Strengthen the openness of NIS
(pursue international cooperation, etc.)
· Strategies to complement GVC
(reshoring the manufacturing of key items, etc.)

Poor to respond to paradigm shifts
in technology, economy, and society
along with the 4th industrial
revolution

Build an ecosystem to create new values
such as the platform economy, data
economy, smart mobility solution, etc.

· Same
· Proactively build the digital infrastructure
· Promote the digital transformation

Improve the capability of the government
and consistency of NIS

· Same
· Strengthen the role of government as a social safety net and
reinforce related capability
· Establish a governance on public/private cooperation
· Reflect new values such as publicness, effectiveness,
decentralization, redundancy, etc.

Diagnosis

particularly important. Thus, we need to remind the lessons learned from the failure of small
government, emphasizing efficiency. In addition, a new point of balance with regard to the
value system that the government should pursue in the future should be reflected in the
national innovation system. The NIS of Korea has encountered a moment of transition to
the one that reflects new paradigms and values, while getting away from the conventional
catch-up model.

4. Strategies for NIS in the post COVID-19 era
We have prepared strategies for the NIS that meet the demands of post COVID-19 era
based on the diagnosis and solutions for the national innovation system of Korea which
was built before COVID-19 in 2019 (see [Table 2]). To develop the strategies for NIS, the
researchers have reflected new changes in our society and economy from COVID-19 and the
roles and values of the government to previous strategies established based on the paradigms
of the 4 industrial revolution.
th

First, we need to provide strategies to pursue the genuine path-creating innovative growth
and implement them in practice in order to overcome the deteriorating conditions we are

A lack of government capability and
inconsistency of governance with
times

Source: Compiled based on Lee Jang-jae, et al. (2019)
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COVID-19 (ex. reshoring the manufacturing of key items, etc.) has emerged as an important

recently will not go away, even though COVID-19 has ended with the development of vaccines

task. Third, it is urgent to build an ecosystem for the creation of new values such as the

and treatments. That is why we should accept the paradigm shifts due to COVID-19 with a

platform economy, data economy, smart mobility solution, etc. in response to paradigm shifts

heavy heart in the midst of the 4th industrial revolution.

in technology, economy, and society along with the 4th industrial revolution. Furthermore, we

The 4th industrial revolution and post COVID-19 era may serve as another entry barrier for

should build the digital infrastructure and platforms proactively and prepare the systems and

Korea as the country begins to embark on the uncharted journey called post catch-up technology

ecosystem to support them accordingly through the digital new deal initiative that is currently

innovation strategy. On the other hand, we may have expected for catching two birds with one

underway and others. In addition, we should embark on the digital transformation and set

stone, considering that we need to get away from the path dependency any way. In other words,

an order of priority in terms of personnel/physical investment on untact (non-contact) and

the role of national think tank has become all the more important. The government should have

unmanned solutions. The last strategy is related to the efforts to overcome a lack of government

the capability to conduct the functions with the authority to design all relevant systems and

capability and inconsistency of governance with the times. Namely, we should make an effort

institutions, adjust and implement them. In the modern world, the government cannot build

to enhance the capability of the government related to technological innovation required to

and exert its capability all by itself. It can fulfill the responsibility and live up the expectation of

meet the new paradigms and reorganize national S&T innovation governance. With regard to

the public based on close linkage and cooperation with the leaders of knowledge and innovation

expanding the role of government as a social safety net in the midst of COVID-19 crisis, the

in the private sector such as think tanks both at home and abroad. To this end, we need close

government needs to improve its capability. To make this happen, we should implement and

cooperation between the private/public sector and among the industry, academia, research

reorganize the governance on private/public cooperation that puts the public interest first.

institutes, and the government, as well as governance to support such cooperative efforts.

In the meantime, the development, operation, and performance evaluation of NIS rebuilt

In order to respond best to the paradigm shifts, we need to explore them precisely and make

based on new values such as publicness, effectiveness, decentralization, etc. should be made.

decisions accurately for the future based on concrete analysis and diagnosis on the present. We

Of course, such values should be properly reflected on the system, while striking a balance

hope that the digital new deal and green new deal initiatives and others that are deemed to be

with the conventional ones. Specifically, the importance of redundancy, which was previously

implemented through the 3rd supplementary budget of the government can reflect the elements

excluded in the catch-up model, should be reconsidered.

mentioned above with a sense of urgency.

5. Conclusion
People of the world will remember 2020 as the year that marked a milestone in human

Reference

civilization. As the globalization has reached a plateau from the physical and cyber
perspectives, the outbreak of novel virus has devastated one side of a coin abruptly. In 2020,
we are now living a bizarre world where the physical world has collapsed while the cyber
world has flourished further. Fortunately, humans have imagined and prepared for such world
as they have predicted for a long time. Globalization in the cyber space allows us to see and
experience the world, although countries have closed their borders and the globalization in
the physical aspect has contained. A problem occurs in that the globalization in the cyber
space has not prepared to encompass the socio-economic systems. We are facing various
issues caused by the disease including job and unemployment, economic slowdown and
negative growth, conflicts between haves and have-nots and between generations, conflicts
caused by digital divide, etc. It is highly likely that changes and new aspects that have emerged

■ Park Young-seo (2020), Paradigm shifts after COVID-19 and business strategies for the new normal,
KISTEP Knowledge Seminar presentation material
■ Lee Jang-jae·Ahn Seung-gu (2019), A Study on Diagnosis and Reconstructing of  Korean National
Innovation System (NIS) (I), Korea Institute of Science & Technology Evaluation and Planning (KISTEP)
■ Lee Jang-jae (2020a), Strategies for National Innovation System (NIS) in 2020s: Diagnosis and tasks,
‘The Science and Technology’ April issue, 2020
■ Lee Jang-jae (2020b), Lights and shadows of COVID-19, and implications, ‘TePri column’ KIST. June
issue, 2020
■ Mazzucato & Ouaggiotto (May 19, 2020), The Big Failure of Small Government,  Project Syndicate
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economy, and society of Korea to adopt the systems that contactless, contact-free, remote, and

The Impact of Artificial Intelligence and
Measures to Respond to Changes
in the Era of Digital New Deal
Lee Kil-Woo, Director General
Na Young Sik, Researcher
KISTEP Office of National R&D Coordination

virtual production, consumption, and distribution are available based on digital technologies
as we enters the era of the new normal where creating a non-contact environment has been a
prerequisite in the midst of COVID-19. Under the initiative, the Korean government has set
D-infrastructure, contactless industry, and digitalization of Social Overhead Capital (SOC)
as the key policy agendas to transform into the digital economy. The Digital New Deal and
Green New Deal are the two pillars of the Korean New Deal and the government plans to invest
KRW 160 trillion (KRW 114.1 trillion worth of fiscal investment) to create 1.901 million jobs
in total by 2025. To achieve the goals, a stronger integration of ecosystem consists of Data,
Network, AI (DNA) has been selected as a focus area. Currently, all organizations in both
private/public sectors are exploring ways to enable effective operation of their activities while
following social distancing and isolation orders. Especially, the rapid growth of contact-free
digital platform industries such as remote communication, distance learning, and telemedicine

1. Background: Why do we need Korean New Deal policy?

is expected to accelerate the integration between the DNA ecosystem and existing industries1.
Among the three domains of DNA, this article focuses on changes brought by our use of AI and

The COVID-19 continues to spread across the world. According to the official records of

provides recommendations on measures to respond to future changes.

the World Health Organization (WHO) released in July, more than 16.55 million cases have
been confirmed, with 650,000 deaths attributed to COVID-19. The confirmed cases of
COVID-19 in Korea amount to 14,000. Since the WHO declared COVID-19 a pandemic

2. Importance of AI

on March 12, more than 200,000 people are confirmed with the disease each day and it is
now continuing to spread to North America, South America, Middle East, and Africa.

The global COVID-19 pandemic dramatically changes our daily lives and industries. As so-

As the spread of the virus disconnects the existing face-to-face communications and

called untact (contactless) technologies has been emphasized during the spread of the disease, the

interactions, it puts our economy, society, and even the right to life at risk. Experts predict

development and adoption of AI, a core technology of digital economy, is expected to accelerate

negative growth of the world economy in 2020 due to the fallout from COVID-19 such as

further. The World Economic Forum (WEF) mentioned that AI and machine learning are playing

-4.9% (IMF), -5.2% (World Bank), and -7.7% (OECD). In addition, COVID-19 triggers

a key role in better understanding and addressing the COVID-19 crisis and they will contribute

social unrest caused by the fear of infection, unemployment, and even death, and further

to finding innovative new ways to bring us one step closer to overcoming upcoming challenges.

threatens the survival of a country.

Artificial intelligence (AI) is science and technology that demonstrates human intelligence with

In the midst of uncertainty, the Korean government released its comprehensive plan to

computers. As the machines replaced human labor during the industrialization, new technologies

overcome the crisis on July 14 called, the “Korean New Deal”, It is the national strategy

centering on AI, big data, and network will integrate in the era of the 4th industrial revolution and

initiated to deal with challenges and lead the global economy after COVID-19 as the

lead the movement toward the intellectual revolution, and provoke changes and innovation in

world faces the worst economic slowdown and impact on job loss caused by the disease.

our industrial structure and social systems. Likewise, AI has established itself as a core technology

As the US President Franklin Roosevelt pushed ‘New Deal policies’ aggressively in the

of the Digital New Deal and the 4th industrial revolution, and the world’s leading countries are

1930s to help the country’s economy emerge from the Great Depression, the Korean

developing various strategies to respond to such changes in order to secure their competitive

government intends to respond to the post-COVID-19 era and lead the global action

advantages.

against structural changes by implementing the ‘Korean New Deal’ strategy. The Korean
New Deal demonstrates the willingness of the government to transform the industry,
1 WEF (2020), How AI and machine learning are helping to fight COVID-19.
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Key factors serving as a momentum for rapid development and application of AI in industry

humans in performing surgery in 40 years, in writing the New York Times Bestsellers in 30 years,

are ① evolution of algorithms, ② improvement of computing performance, and ③ growth

and transform every sector of our society, economy, and industry in 45 years5. In the meantime,

of data. The evolution of algorithms came from the evolutionary development of machine

the survey on 700 domestic experts engaging in ICT sector asking about their expected time of

learning algorithms. Namely, the emergence of deep learning techniques has significantly

the emergence of AI of which capability and performance is equivalent to that of humans, most

increased the accuracy in terms of recognition, learning, reasoning, etc. In addition, the

respondents said that such time would come within 10 to 20 years6. All of such predictions came

performance of graphic processing unit (GPU) and other hardware for data processing has

to a conclusion that we should recognize changes in the technology, industry, and society brought

developed greatly, thus reducing computation time for a deep learning processing to minutes

by AI and prepare for the immediate future thoroughly.

or hours, which took months in the past. The growth of big data enabled the increase of the
number of available data thanks to the rapid distribution of the internet and smart phones,
and which led to the development of big data processing environment to collect and analyze

3. Various changes brought about by AI

such massive datasets. All these elements not only bring a rapid evolution of AI but also
The impact of rapid development of AI is not only limited to the improvement of technological

further contribute for adoption and spread to industries as a whole.
▌ [Figure

performance. It will bring a paradigm shift encompassing various industries as well as society,

1] Background of the development of AI2

Emergence of
innovative algorithms

Improvement of
computing performance
(Times)
1025

Geoffrey Hinton
(U of Toronto,
Google)

Exponential growth of data
(2023)

Human brain

1020

Rat brain

1015
Apple MAC Pro

- Emergence of deep learning methods …….
AI researchers released innovative articles

1010

- Overcame the limitations of the existing
theories and triggered changes within the
academic circles

105

and our lives in general. The speed and scope of technological evolution of AI enabled efficient

Pentium 4 PC

smartphone, network, etc. allowed users to secure various and massive data. Based on this,

(Extrabytes)
50,000

machines began to recognize and learn the data and information like humans in the real world

40,000
30,000

and transform it into knowledge. The development of AI has brought evolutionary innovation
Double in every 3yrs

20,000

It is expected that AI will provide convenient services in various industrial sectors, and it will also

1
1952

- Proved the theory in practice to
demonstrate the outstanding performance

2000 2010

GPU,
Distributed computing environment

throughout the entire cycle of human intelligence such as recognition, learning and reasoning. It
is equally true that AI has already surpassed human intelligence in a number of domains.

10,000

First computer

processing of data learning and reasoning in a short period of time, and the development of

2012

2016 2020

Expansion of information diversity
(mobile, real-time)

contribute to increasing productivity in manufacturing sector, improving welfare, and solving global
issues such as climate change, resource scarcity, and health crisis. McKinsey & Company predicted that
AI techniques will be applied to multiple sectors and have the potential to create between USD 3.5

As AI continues to develop and its applications are expanded to various industrial sectors,

trillion and USD 5.8 trillion in value annually.7 Representative cases of innovation and changes brought

experts predict that the 「singularity」3 at which AI exceeds all human intelligence may come

by our use of AI in the industry and society are as follows: Smart factory created by converging AI

between 2020 and 2045. An American futurist Ray Kurzwil forecasted the emergence of

with manufacturing sector will contribute to reducing costs and increasing productivity by optimizing

‘singularity era’ by saying that AI will surpass human brain by 2040. Peter Diamandis,

prediction and diagnosis during the manufacturing process. Self-driving cars based on the convergence

the co-founder of Singularity University and entrepreneur proclaimed that the singularity

between AI and automobile industry will improve the convenience of driver and passengers with the

might happen even before 2035 . According to a survey on global AI researchers asking the

autonomous driving function that minimizes the intervention of a driver, recognizes and controls the

feasibility of AI far exceeding the human intelligence, they answered that AI would replace

nearby environment to the destination. Another example of the impact of AI include convergence

4

between AI and consumer products. By applying AI to products that consumers use everyday such as
2 LG Economic Research Institute (October, 2017), Recent AI development trends and future directions for evolution.
3 Technological singularity (simply, the singularity): A hypothetical point in time at which intelligent generation appears more
and more rapidly, causing an “explosion” in intelligence and resulting in a powerful superintelligence that qualitatively far
surpasses all human intelligence.

5 The Hankyoreh (September 18, 2017) “Will AI overcome the limit of human intelligence and unfold life 3.0: A new history of life?”.

4 Chosun Biz (August 23, 2018) “Singularity that AI exceeds human intelligence is expected to come before 2035”.

7 McKinsey & Company (April, 2018), NOTES FROM THE AI FRONTIER INSIGHTS FROM HUNDREDS OF USE CASES.

6 IITP (2018), The status of AI in Korea in the era of the 4th industrial revolution.
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smartphone (Siri of Apple, voice/text translation of Google) and AI speakers (by SKT, Amazon,

implemented various policies to strengthen their technological competitiveness and respond to

Kakao), they can provide the contents tailored to users and other convenient services.

future changes in order to secure the dominance on the global stage.

With regard to social changes from AI, it is expected that AI can be used to provide quality

First, the US has already established itself as the leader of AI sector with the best technologies

welfare services such as real-time monitoring and personalized services with robot personal

centering on activities of the world’s top IT companies such as Microsoft, Google, Facebook, etc.

assistants and other advanced technologies in the super-aged society. Also, AI will replace

The US government seeks to cooperate with the industry in areas that are unlikely to address on their

and complement humans labor to carry out simple repetitive physical/mental tasks, and help

own, and thus, areas that are most likely to benefit from Federal investment such as defense, welfare,

us solve various social issues such as crimes threatening the public safety, natural disaster,

public safety, and ethics, etc. and focuses on laying the foundation to nurture related business.

environmental pollution, and handling of chemicals and other hazardous materials, etc.
▌ [Figure 2] Impact of AI by sector (~2022, OECD (2019), McKinsey (2018), etc.)
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「Preparing for the future of artificial intelligence (October, 2016)」, and 「National AI R&D
Strategic Plan (October, 2016)」 released by the Obama administration are the country’s first
national initiatives for the long-term. With these initiatives, the US government has recognized AI
as an innovative technology that would significantly change the society and economy as a whole, set
it as a priority on the national R&D investment list, and defined the roles of government in various
ways including public/private cooperation, establishment of public data, and talent nurturing.
▌ [Table

Security
Security
Security
Security

Safety
Safety
Safety
Safety

Criminal
Criminal offender
offender arrest
arrest
Criminal
offender
arrest
Criminal
offender
arrest
rate
of
or
rate
of 90%
90%
or higher
higher
rate
rateofof90%
90%ororhigher
higher
Damaged
Damaged forest
forest area
area of 10%
Damaged
Damagedforest
forestarea
areaofof10%
10%

1] 7 strategic directions for the national AI R&D outlined in
「National AI R&D Strategic Plan (October, 2016)」
① Make long-term investments in AI research for the nation to maintain the global leadership
② Develop effective methods for human-AI collaboration, instead of replacement
③ Understand and address the ethical, legal, and societal implications of AI

Likewise, the future led by AI is largely expected to provide a favorable momentum for

④ Ensure the safety and security of AI systems

people’s lives and economic development. However, it is also expected to change future

⑤ Develop shared public datasets and environments for AI training and testing

employment structure, resulting in retraining of employees to help them acquire skills

⑥ Measure and evaluate AI technologies through standards and benchmarks

required to conduct new tasks and establishing new orders. For instance, Microsoft predicted

⑦ Better understand the national AI R&D workforce needs

that 85% of jobs will be transformed within the next three to ten years, and more than half
of employees will be relocated to conduct the new tasks or undergo retraining and upskilling

The Trump administration singed on the Executive Order on “Maintaining American

process . As AI has been used and increasingly spread across the world, it has become a factor

Leadership in Artificial Intelligence” in February, 2019, consecutively announced the

causing conflicts between stakeholders in areas of human value, fairness, human decision,

‘American AI Initiative’ to provide the national AI strategy from the federal government, and

personal data protection, safety, and responsibility. Therefore, continued interest and efforts

laid out △ Prioritize the long-term investments in AI research, △ Open the infrastructure such

to tackle such issues preemptively in a pan-governmental level are needed.

as data and computing resource to promote the industry ecosystem, △ Secure skilled workforce

8

with STEM learning, etc. as the research priorities. In June, 2019, the US government revised the
National AI R&D Strategic Plan released in 2016 in three years for successful implementation

4. AI policy changes in major countries

of the initiative. The plan focuses on areas that are unlikely for business to handle without
the assistance by the government as well as investment on R&D efforts to maintain the US

The US and the world’s leading countries have adopted AI as their key national agenda and

leadership in AI sector. The revised plan was prepared based on the changing environment
surrounding AI technologies and demand from the private sector and outlined 8 strategies in
total by adding ‘Expand public-private partnerships to accelerate advances in AI’ to promote the

8 Microsoft Corporation, IDC (2018), ‘Unlocking the Economic Impact of Digital Transformation in Asia Pacific’.
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commercialization of AI through constant cooperation and collaboration with the industry,
academia, and research institutes.
In the meantime, the US government released “Guidance for Regulation of Artificial
Intelligence Applications” in January, 2020, as a follow-up measure for the executive order.
Along with measure to mitigate regulatory obstacles that undermine the development and
use of AI, the Guidance also provide strategies to protect the core values from potential
changes in the future such as personal data protection, human rights and freedom, respect for
constitutionalism and intellectual property right (IPR), etc.
On April 10, the European Union (EU) announced to install High-Level Expert Group
on AI (AI HILEG) to cooperate with its member countries in order to tackle various issues
related to AI that might arise in the future and released the “European Strategy on Artificial
Intelligence or European approach to Artificial Intelligence” with detailed objectives agreed
by members in Communication Artificial Intelligence for Europe. The European Strategy
on Artificial Intelligence contains measures to recover the AI competitiveness of European
countries that are lagging behind that of the US and Asia. In the approach, the EU has
noted that AI will transform the world as the steam engine and electricity did in the past.
In particular, the EU intended to prepare for the ‘socio-economic changes’ from AI such

government plans to invest EUR 1.5 billion by 2022 to establish AI research centers to secure AI

as changes in jobs and workplace. The highlights of the strategy include △ Being ahead of

talent, and build data sharing platforms in medicine, environment, means of transport, defense,

technological developments and encouraging uptake by the public and private sectors, △

and others and open them for research objectives.

Prepare for socio-economic changes brought about by AI, and △ Ensure an appropriate
ethical and legal framework.

Germany has announced its national strategy for AI (November, 2018) and implemented various
policies including massive investment for technology improvement in the field of AI to secure the

In April, 2019, the EU has announced its ‘Ethics Guidelines for Trustworthy AI’, the

competitiveness for SMEs and manufacturing industry through AI, laying the foundation for

world’s first ethics guidelines for AI among international bodies. The guidelines contain

Industry 4.0 with AI applications, job training in response to changing environment of the labor

① Ethical purpose of AI, basic rights that AI should comply with, fundamental principles

market, revision and amendment of laws and regulations to reflect the reality to support for SMEs

and value propositions, ② Measure to realize trustworthy AI based on the foundations stated

and manufacturing sector to secure their competitiveness, and preparation for changing labor

above, and ③ Assessment list to evaluate trustworthy AI.

environment (vocational training, etc.). In April, 2018, the UK released the ‘AI Sector Deal’ and

Recently, the European Commission (EC) has released the “White Paper on Artificial

proposed 5 strategies related to AI including attracting global AI companies to the UK, creating

Intelligence (February 29, 2020)” as an European approach for their companies to secure the

a favorable environment for AI, and nurturing talent. The UK government has been focusing

competitiveness in the competition with global enterprises of the US, China, and others. In

on investment to foster AI workforce and create the business environment based on cooperation

the White Paper, the EU proclaimed to share the data to foster IT companies of each member

with the private sector. In addition, the AI strategy report by UK senates (April, 2018) focuses on

nation, and promised to apply through regulations for AI as it fails to pass the EU standards.

providing feasible approaches to bring cooperation within the industry and resolve ethical issues.

As for France, the country considers that AI is a part of national development strategies

China seeks to secure core technologies of AI and expand the market by emphasizing massive

encompassing both economy and society, and focuses on data openness, securing AI

investment led by the government and proactive roles of large companies. The Chinese government

workforce. In March, 2018, France released ‘AI recommendations’ as the country’s strategy

has set AI as one of its strategic areas and announced 「New Generation Artificial Intelligence

to create an ecosystem for data and AI, industrialization of key strategic fields, and to resolve

Development plan (July, 2017)」 with an ambitious goal of becoming No. 1 on the global arena

issues related to AI including jobs and employment, ethics, etc. To be specific, the French

by 2030. Also, the government included AI to its mid/long-term initiative, 「Scientific and
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technological innovation 2030-major projects」 in November, 2017 and provide a blueprint

「Japan Revitalization Strategy-Japan is back (April, ’16)」 to lead the global efforts for developing

to become an AI powerhouse . In the 「Next Generation Artificial Intelligence Development

AI, and installed the ‘Artificial Intelligence Technology Strategy Council’ as its control tower with the

Plan (July, ’17)」, the Chinese government has laid out 3 strategic goals to develop AI by 2030,

participation of multiple ministries. Also, it has decided to implement strategies to secure next-gen

plans to inject CNJ 10 trillion to key AI industries, and tasks to be implemented to become

AI competitiveness centering on its outstanding sectors such as robotics, IoT, big data, etc.

9

an AI powerhouse.

Later, the Japanese government has announced 「AI industrialization roadmap (March, ’17)」
as its implementation strategies in the field of AI for economic development and realization of

▌

[Table 2] 3 step development goals in 「Next Generation Artificial Intelligence
Development Plan (July, ’17)」

super-smart society11, and set building AI ecosystem where all sectors of society are connected
and converged regardless of boundaries by dividing the AI industrialization process into 3 stages
according to the technology level and based on the aspects of social issues to be tackled.

Strategic goals

Step 1

Step 1 By 2020 overall AI technology and application reach globally advanced level. AI
industry becomes new economic growth point. AI technological application becomes
new approach to improving people’s livelihood to support our goal in becoming an
innovation-driven country and building a moderately prosperous society in all respects

Step 2

Step 2 By 2025 AI basic theory makes breakthroughs. AI technology and application
reach globally advanced level. AI becomes a major driving force for industrial upgrade
and economic restructuring. Building an intelligence society makes progress

Step 1

• Embark on the use and application of data-driven AI
- Industries began to adopt AI and use related data, emergence of
		 promising industries is noticed

Step 3

Step 3 By 2030 AI theory, technology and application reach globally advanced level.
China becomes global AI innovation center. Intelligence economy and society make
marked progress, laying a solid foundation for becoming an innovation-driven and
economically powerful country

Step 2

• Adoption of AI and general use of data regardless of boundaries
- Progress on AI adoption and general use of data has been made, related
		 new industries start to be developed

2020~2024

Step 3

• Building an AI ecosystem as each domain is combined and interconnected
- All industrial domains are combined, interconnected, and converged to
		 build an AI ecosystem

2025~2030

As for 「Scientific and technological innovation 2030-major projects (AI 2.0)」 (November,

▌ [Table

3] Highlights of 「AI Industrialization roadmap (March, ’17)」

Step

Description

Duration
~2019

2017)」, China installed “Next-Generation AI Strategy Advisory Committee” with members
of Chinese global companies such as Baidu, Tencent, etc. as an advisory body for public/

Recently, the Japanese government has announced AI strategy 2019 (March, 2019) and

private cooperation to build next-generation AI open platforms . Under the government

renewed its willingness to implement plans to accelerate AI technology innovation as a means to

leadership, China is making an effort to secure AI competitiveness by creating a platform

revitalize the industry and resolve social issues such as low growth, population ageing, etc. and to

by industry such as autonomous vehicle (Baidu), health/medicine (Tencent), smart city

secure the industrial competitiveness by nurturing 250,000 AI application talents, 2,000 skilled

(Alibaba), artificial voice (iFLYTEK) and amassing massive data.

workers, and 100 highly-skilled workers each year. Under the initiative, the government has laid

10

In order to help the nation’s economy recover from recession and resolve population ageing

out three basic philosophies to realize the ‘three principles of people-centered AI society’ including

and other social issues, Japan is implementing a series of initiatives to turn risk into opportunity

◁ Society where human dignity is respected, ◁ Society where people with various background

by combining with AI. The country particularly focuses on securing AI competitiveness by

can seek diversity in happiness, and ◁ Sustainable society.

developing innovative technologies based on the convergence of AI with robots, sensor, and

In the meantime, the OECD Council Recommendation on Artificial Intelligence (May,

other technologies that Japan has strengths. It also newly included AI-related programs to

2019)12 is the first principles on AI unanimously adopted by 42 OECD member countries. The

the curriculum of major universities and higher education to nurture intelligent workforce in

OECD AI principles contains basic principles for the responsible stewardship of trustworthy AI

large scale. The Japanese government has set pan-government approaches to AI through the

including driving inclusive growth and well-being, respects for democratic values and diversity,

9 KOSTEC (2017), “Fourth industrial revolution and its technology trends in China”.

11 IITP (2018), AI policy trends and implementation strategies of Japan.

10 KISTEP (2018), Key policies of Xi Jinping to become a Scientific and technological innovation powerhouse.

12 OECD (2019), Recommendation on AI.
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and provision of safety measures for humans to respond to AI. It laid the foundation for
inclusiveness, sustainability, human values and fairness, transparency and explainability,
robustness and safety, and accountability. As for the policy recommendations, OECD
proposed investment on R&D, creation of digital ecosystem, flexible policy environment for
innovation, nurturing workforce capability, and international cooperation.
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3] Vision and key implementation plans of “National Strategy for AI”

AI for Everyone, AI of Everything
Global top 3
in digital competitiveness
* Currently, No. 10 (IMD)

Create AI ecosystem
leading the world

5. AI policy and investment trend in Korea

KISTEP News

Max. economic effect of
intellectualization worth KRW 455T

Global top 10
in the quality of life

Become a country that
utilizes AI the most

Realize the vision of
people-centered AI

* McKinsey, KISDI

① Secure the infrastructure

⑤ Nurturing talent, public training

② Strategic technology development

⑥ Adopt AI to the entire industries

③ Ambitious regulatory innovation

⑦ Great transformation into
digital government

④ Nurturing startups

* Currently, No. 30 (OECD)

⑧ Create an inclusive employment safety net
⑨ Prevent adverse effects and
provide AI ethics guidelines

competitiveness in order to respond to rapid paradigm shift with the emergence of the 4th
industrial revolution and changing environment both at home and abroad.
The 「People-Centered Plan for the Fourth Industrial Revolution to Promote Innovative Growth:
I-KOREA 4.0 (November,’17)」 is one of the nation’s representative strategies in the field of AI
jointly prepared by the Presidential Committee on the Fourth Industrial Revolution and related
ministries. Based on the vision of 「realizing the 4th industrial revolution with people-centered
approach」, I-KOREA 4.0 intends to consider the 4th industrial revolution as an opportunity, rather
than a risk, and implementing strategic tasks in 4 areas with pan-governmental efforts by linking
the policies on technology, industry, and society all together. The four strategic tasks include ①
Implement innovative projects for intellectualization, ② Secure the technological competitiveness
of future growth engine, ③ Create the industrial infrastructure/ecosystem, and ④ Respond to
changes in future society. By implementing the strategic tasks, I-KOREA 4.0 aims to responding to
revolutionary changes of intellectualization such as AI, big data, etc.
As a follow-up measure for I-KOREA 4.0, the Korean government has announced 「Detailed
strategies for R&D on AI (May, 2018)」 focusing on AI, a core technology of the 4th industrial

- (Create AI ecosystem leading the world)
· Secure core infrastructure of AI industry including open public/private data, spread computing resources and
AI innovation clusters, etc.
· Secure AI technology competitiveness by developing core technologies for AI semiconductors, investing on
next-gen AI research in advance, etc.
· Take a bold move to innovate regulations and amend regulatory framework by adopting “inclusive/negative
regulations” on AI and launching a task force for deregulation.
· Nurture AI startups operating on the global stage by holding AI Olympics, creating investment funds for AIbased startups, etc.
- (A country utilizes AI the most)
· Nurture the world’s best AI talent and establish an education system by expanding and diversifying AI
graduate school programs, providing more tailored education programs for elementary/middle/high school
and ordinary citizens, etc.
· Fully utilize AI throughout the entire industries in earnest by implementing public data-based large AI
convergence projects (AI+X) and adopting AI to smart factory, bio/health, automobiles, etc.
· Realize next-gen intelligent government, provide more public services based on AI, and establish itself as the
best digital government.
- (Create an inclusive employment safety net)
· Building an inclusive employment safety net by spreading the insurance coverage in response to diversifying
types of employment, employment support system for the public, etc.
· Prevent adverse effects an provide ethical guidelines on AI such as establishing cyber breach response system,
ethical management system, etc.

revolution. Through the detailed strategies for R&D on AI, the government elaborated its
approaches to create fundamental changes in earnest to improve AI techniques for high-risk/
next-gen technologies by providing mid/long-term investment and implementing R&D

the maximum through AI-based intellectualization, ③ Establish and implement 9 strategies, 100

projects for general purpose technologies and to secure the world’s best AI technology and

tasks in 3 areas to become global top 10 in terms of the quality of life.

R&D ecosystem by nurturing talent and supporting infrastructure.

In addition, the Korean government has announced Korean New Deal as a national strategy to

In December, 2019, the government released a comprehensive plan encompassing measures

revitalize the economy from the fallout of the recent global COVID-19 pandemic and transform

to secure the technological and industrial competitiveness of AI and respond to social changes

into digital economy, and it plans to strengthen support for the integration of data, network, and

with the engagement of multiple ministries and agencies, the “National Strategy for Artificial

AI (DNA) as an ecosystem. Based on its key strategies for AI, the government intends to build

Intelligence” as a future vision of AI in Korea. Under the policy statement of “AI for everyone,

an intelligent industry ecosystem and expand investment to establish the country as a leader

AI of everything”, the government has laid out a series of goals for 2030 including ① Global

in the field of data and AI. The 2020 government budget for data, network AI (DNA) was

top 3 in digital competitiveness, ② Create an economic outcome worth KRW 455 trillion to

KRW 4.7 trillion. According to the direction for economic policies in the second half of 2020

36

37

R&D Insight

R&D Insight

prepared by related ministries (June, 2020), the government plans to increase its investment
on DNA+BIG 3 to KRW 6.4 by 2022.
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4] Key government AI R&D projects (Unit: KRW million)13

Ministry

Project title

Budget
2019

2020

Total

182,532

354,323

Strengthen AI fundamentals

The government budget for key R&D projects on AI was approximately KRW 354.3
billion as of 2020, recording an increase of 94.1% from last year (with KRW 182.5 billion

KISTEP News

10,015

20,162

MSIT

Development of future brain technologies

3,575

4,722

reinforce AI technology competitiveness, promote the convergence of AI, and create data-

MSIT

Nurturing ICT/broadcasting innovation talent (core talents on AI)

5,000

13,000

based AI ecosystem. In order to strengthen the fundamentals of AI and increase investment

MOTIE

Support for the growth of industry innovation talent (industrial AI experts)

1,440

2,440

91,361

103,239

in 2019). The government intends to increase the investment on AI focusing on activities to

on next-gen SW/HW technologies, the R&D spending on the increase of AI competitiveness
rose from KRW 129 billion in 2019 to KRW 237.3 billion in 2020. Such budget will be
allocated to basic research (functions of the brain, cognitive science, etc.) as the foundation
for AI competitiveness as well as AI graduate schools to nurture highly skilled/AI experts
through AI in order to reinforce the fundamentals. In the meantime, intensive investment
on the development of next-gen core SW technologies and low-power/high-performance
next-gen intelligent semiconductor technologies to overcome the limitations of deep learning
will be made, and the AI R&D support methods will be reorganized to the ones pursuing
competition and excellence to promote the competition in good faith and creative challenges.

Core technologies for AI (SW)
MSIT

Innovation/growth engine project (AI)

25,037

26,193

MSIT

Development of original technologies for AI industries

8,435

13,163

MSIT

Development of next-gen information/computing technologies (HCI)

2,286

2,650

MSIT

Development of original technologies for SW computing industry
(national innovation, leading SW, basic SW research)

55,603

49,578

MSIT

Development of core/original technologies for next-gen AI

-

6,155

MSIT

Development of technologies for converged AI with cloud robotics

-

5,500

27,633

114,359

12,633

8,364

15,000

15,000

Core technologies for AI (HW)
MSIT

Development of original technologies for IC convergence industry
(intelligent semiconductor)
Development of leading technologies for intelligent semiconductors
linking with innovation/growth

With regard to the areas for promoting AI convergence, financial support for technology

MSIT

development for internal use of AI throughout the industry in general will be expanded

MSIT

Development of technologies for AI/semiconductor applications

-

1,847

(KRW 5 billion in 2019 → KRW 38.6 billion in 2020), and it also plans to secure core

MSIT

Development of next-gen intelligent semiconductor technologies (device)

-

18,000

MSIT

Development of next-gen intelligent semiconductor technologies (design)

-

24,448

technologies by sector and promote the development and commercialization of technologies
with global competitiveness in order to spread the convergence of AI in all industrial domains
(AI+X).

MOTIE

Development of next-gen intelligent semiconductor technologies (design, manufacturing)
Promote AI convergence*

-

46,700

4,997

38,561

4,997

13,938

MSIT

Leading project for AI convergence

As for the activities to create an AI ecosystem, the government plans to focus its investment

MSIT

Creation of AI-centered industrial convergence clusters

-

9,123

on the development of technologies and related infrastructures supporting an ecosystem

MSS

Development AI-based high value-added products

-

15,500

48,526

78,002

4,583

5,280

26,400

28,101

Development of original technologies for SW computing industry (medical data analysis)

13,800

13,600

MOHW

Development of technologies for health data protection (R&D)

3,743

7,970

MOHW

Pilot project to build bio big data (MOHW)

-

4,267

reliability on data analysis and developing technologies to promote data integration and use

MOTIE

Pilot project to build bio big data (MOTIE)

-

4,267

of data tailored to users. To promote the use and application of data in distribution of large

MSIT

Pilot project to build bio big data (MSIT)

-

4,267

datasets and emerging industries such as autonomous driving, bio/medicine, smart city, etc.

MSIT

Leading the development of super computers

-

9,000

MSS

Support the development of big data-driven services

-

6,250

Create AI ecosystem (data, infrastructure, etc.)

for data collection, distribution, and use (KRW 48.5 billion in 2019 → KRW 78 billion
in 2020) along with the amendment of the three acts related to data including 「Personal
Information Protection Act」, 「Act on Promotion of Information and Communications
Network Utilization and Information Protection, etc. (Information and Communications
Network Act)」, and 「Credit Information Use and Protection Act (Credit Information Act)」
(January, 2020). By doing so, the government will increase its support for enhancing the

the government also plans to strengthen support for the infrastructure including large/highperformance computing and others.

MSIT
MSIT
MSIT

Development of next-gen information/computing technologies
(information/intelligence system)
Development of original technologies for SW computing industry
(data-driven core technologies)

*	(Promote AI convergence) Largely consists of projects supporting the development of common AI technologies available for adoption to industries in
general and commercialization, and ones related to autonomous vehicle and smart factory are excluded as they are supported by each ministry
13 Key government AI projects were selected based on the statistical database of financial information disclosure system of the Ministry of Economy and
Finance (MOEF).
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Alibaba, etc.14 It is not deniable that Korea is not considered as one of the world’s leading countries
in AI. However, it certainly has sufficient potential to move beyond from an IT powerhouse
toward an AI powerhouse. By taking this as an opportunity, we should join our hands to work
together to prepare for the future with AI. Based on this background, I would like to provide some
policy recommendations for us to respond to changes brought about by AI and prepare for the
future in the era of digital new deal as follows.
First, Korea needs to secure technological competitiveness of AI from the long-term/strategic
perspectives at national level. The country’s technological prowess of AI is relatively low compared
to that of the world’s leading nations such as the US and China. It is estimated that Korea is
lagging behind the US, a country known to have the most advanced AI technologies, by two
years. As advanced countries are aggressively pushing for strategies to develop and use massive
datasets, create open platform environment, etc. the gaps with them will get wider in the future.
According the survey of AI-based companies on the awareness of technology gap with leading
countries and the cause, the respondents answered that such gap continues to increase (62.6%)
and they mentioned on a lack of basic science capabilities, constant investment on R&D, and
insufficient data and workforce as the causes. Hence, the government needs to implement
long-term strategies for technology development to secure next-gen technologies in the field

6.	Policy recommendations to respond to future changes
brought about by AI

of AI, while strengthening joint R&D projects with the engagement of industry to promote the
commercialization in parallel. At the same time, there is a need to implement challenging R&D
projects centering on areas that ensue a high risk of failure but may bring a significant impact on
the society as in the case of “Korea Advanced Research Program Accelerator (KARPA)” to support

To strengthen the nation’s AI capabilities, the government should make thorough

for companies to reinforce their capabilities to develop innovative technologies and the result

preparations with the engagement of multiple ministries and agencies. Also, efforts should

can create a huge economic/industrial outcome. Considering that the convergence of AI with

be made to strengthen technological competitiveness and provide measures to preemptively

industries are in the early stage across the globe, we need to select areas that the country may take

respond to changes in industry and society in order to secure AI competitiveness, a core

the lead and develop strategies to preoccupy the market. As for the development of technologies

technology of Digital New Deal and the 4 industrial revolution. Considering that it is an

that are based on the convergence between AI and industries such as autonomous vehicle, smart

early stage of commercialization to create markets for applying AI to various industrial sectors

factory, etc. we should develop and implement strategies to support early commercialization

across the world, it is believed that we can secure the global competitiveness with strategic

of technological outcomes by strengthening cooperation between ministry in order to provide

approaches. The strengths of Korea are found in advanced ICT infrastructure, high level of

packaged support linking R&D, demonstration, and laws/regulations.

th

education, semiconductor capabilities, etc. evidenced by the world’s first commercialization

Next recommendation is related to facilitating AI industrial ecosystem. We should create an

of 5G services, no.1 market share in the memory semiconductor market, the highest

ecosystem of virtuous cycle designed to encourage companies to make various attempts and lead

smartphone rate of the world, and ranking no. 1 among OECD members in terms of youth

innovation, lay the foundation for new services so that startups can transform themselves into

higher education completion rate. Another example is that a Korean venture business that

innovative businesses, resulting in the inflow of highly-skilled talents and investment again.

developed deep learning-based AI search system was ranked in the first place jointly with

The massive volume of structured data for learning is the essence for the development of AI

Google at Stanford Question Answering Dataset (SQuAD) competition, one of the most
prestigious AI contests of the world, beating out global enterprises such as Microsoft, IBM,
14 Money Today News (January 29, 2020), “Korea has the world’s best AI company”.
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and difficulties in securing such large volume of data and guaranteeing the quality are

the government needs to provide detailed ethics guidelines on AI by industry and service

considered as main reasons for companies hesitate to adopt machine learning methods.

including accountability, transparency, safety, and fairness. The incompleteness of technologies

Global AI leaders such as Google (search/mailing services), Facebook (social media), and

such as self-driving car, smart factory, digital contents, and other industries converged with

Amazon (online shopping/distribution) have already secured unique platforms to collect

AI, and inaccurate judgment of AI caused by a lack of data and improper learning continue to

massive datasets. Thus, efforts are need to enhance the data quality from collection in

affect negatively in people’s lives. Videos and images created with deepfake and mixed contents

order to take the lead in terms of competitiveness in AI. For industrial application and

resemble people and objects in reality, raising concerns over misuse, fraud, creation of obscene

facilitation of AI, efforts should be made at national level to collect and amass quality

images/videos, and crime. Therefore, it is urgently needed to analyze individual rights that can

data based on demands in early stage from the long-term perspectives, share computing

be infringed by AI precisely, share the risk properly, clarify the responsibilities, and provide the

resources and others for big data processing to help companies create various business

regulatory framework.

models based on AI. We should take note that the required quantity and quality of data
is differ by industry and it takes a significant amount of time and cost to build data.
Hence, the government should reflect the opinions of researchers and corporate demands
from the data collection phase and establish and open public datasets. The industry, too,
should make an effort to share and spread meaningful data and create various services
with it. In addition, the government should strengthen its support for infrastructure such
super computers to predict and analyze data to promote the corporate research on AI and
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To create a momentum for economic rebound, the

programs (KRW 1.7202 trillion) to promote technological

government has provided 5 directions for economic policies

innovation. Namely, the government shows an willingness

in 2020 including ① overcoming economic difficulties by

to vitalize data·AI and 5G platform economy (D.N.A)

restoring investment, ② strengthening innovation drivers

that can promote the innovative growth, concentrate its

by securing growth potential and through the rebound

investment to big 3 industries including future cars, bio

of potential growth path, ③ improving economic

health, and system semiconductors that have a potential

fundamentals through deregulation, ④ strengthening the

to yield an early outcome and spread the benefits to other

basis for inclusion by creating jobs, and ⑤ preemptive

industries to accelerate the speed of innovative growth. To

response to changes in the demographic structure, low

secure the innovation capability of researchers in charge of

growth rate·population ageing, and disaster·safety, etc.

R&D activities, the government plans to invest in basic

R&D is considered as an economic activity to create

research (KRW 2.03 trillion)·support for R&D efforts of

a driver of economic growth through innovation, and

SMEs (KRW 2.3 trillion) and support for the technology

which serves as one of the most important means for

commercialization to enhance the usability of the program

the government to achieve goals of economic policies.

outcomes.

According to the research of Cohen and Levinthal(1989),

In addition to increasing the R&D budget, the

R&D has played two roles in terms of innovation. First,

government intends to strengthen its investment strategies

R&D strengthens the innovation capability of companies

to improve the R&D performance. For instance, the

to develop new technologies. Second, it also enhances

government has laid out plans to advance the platform

their capability to acquire and apply new technologies.

for investment & evaluation (PIE) system regarding

It means that companies can increase their capability to

R&D investment to allocate the budget by considering

innovate themselves and foster the ability to modify and

the aspects of 「technology-talent nurturing-system-

apply new technologies of others tailored to them.

policy」 comprehensively to increase the synergy effect

By looking into key areas of the 2020 government R&D

of R&D investment, and constantly increase the scope

budget from the perspectives of its economic policies

to include AI·new/renewable energy sector and others.

and double sideness of R&D, it is noteworthy that the

With regard to the area of materials·parts·equipment,

budget items, following healthcare·welfare·employment

government focused its R&D spending in the area of

the government intends to support the entire cycle of

(KRW 19.5 trillion), and industry·SME·energy (KRW 5.0

materials·part·equipment in order to respond to Japan’s

「short/mid-term technology development→prototype

The government R&D budget for 2020 has exceeded

trillion), and the 5 largest spending in absolute amount

trade restriction to Korea (KRW 1.7206 trillion). The

development→performance test and test for mass

KRW 24 trillion for the first time. The rate of increase of

following healthcare·welfare·employment (KRW 180.5

government plans to strengthen its support for the entire

production→financial support for facility investment」

the government R&D budget was relatively low compared

trillion), general·local administration (KRW 79.0 trillion),

cycle of technology development-infrastructure to reduce

as well as joint development between SMEs and large

to that of the total. In 2020, however, it seems that the

education (KRW 72.6 trillion), and defense (KRW 50.2

the dependency of core items of the sector on certain

companies and other ones in demand to shorten the

government intends to make up for the gap that has

trillion). The reason why the government R&D budget

countries and promote the product manufacturing with its

period of commercialization and help them advance into

amassed in the past as the budget rose significantly by

has expanded at a record high rate can be interpreted as its

own parts and technologies. It will also continue to invest in

markets. As for the innovative growth, the government

18% from previous year with KRW 24.2 trillion. It is an

strong willingness to prepare for future uncertainties and

the platform economy (KRW 633.8 billion) for innovative

has set a series of goals by phase including 「Creation of

increase of KRW 3.7 trillion from the last year’s budget,

strengthen sustainable growth engines through research

growth and creation of emerging industries in the future,

innovative infrastructure (D.N.A.)→creation of new

and it is the third largest increase among the 12 government

and development.

8 leading programs (KRW 2.3433 trillion), and 3 major

industries (Big3)→spread throughout the entire industries

1. Introduction

th
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(transport, logistics, energy, environment, safety, and

of government R&D will be described based on the

trillion (6.1%). The listed 5 ministries accounted for a

number of R&D programs on materials·parts·equipment

healthcare)」, and plans to strengthen an ecosystem

discretionary spending and management plan for R&D

81.6% of the total R&D budget.

compared to others. To be specific, the share of MSIT

for innovation such as increasing the use of public

sector according to the budget allocation plan.

With regard to the changes in R&D budget by ministry

and MOTIE in terms of R&D budget for 2020 regarding

service·infrastructure, increasing convergence with other

compared to previous year, the R&D budget of ministries

the entire areas of innovative growth (including D.N.A.

industries, support for the entire cycle from technology

and agencies has increased in an order of MSIT with KRW

+BIG3, programs leading the innovative efforts, nurturing

992.6 billion (14.2%), MOTIE with KRW 965.0 billion

of innovative talents) was 35.8% and 35.7%, for each,

(30.1%), DAPA with KRW 690.6 billion (21.4%), and

and their budget in the same category rose by KRW 356.3

MSS with KRW 414.1 billion (38.5%). Most ministries

billion and KRW 344.3 billion compared to last year,

development to commercialization, and building an
environment to support the growth of SMEs. By doing so,

2. Overview of government R&D
budget for 2020

the government can support the R&D programs with clear
goals and expected outcomes and lead the advancement of

In 2019, the government R&D budget has exceeded

and agencies have increased their R&D budget except for

respectively. As for the area of materials·parts·equipment,

technologies and products that can compete with rivals on

KRW 20 trillion for the first time ever. The government

the ones that allocated relatively a small volume of budget

MOTIE, MSIT, and MSS shared 74.2%, 18.9%, and

the global stage through performance evaluation.

R&D budget for 2020 increased by 18.0% compared

for R&D (less than KRW 1.5 billion). However, the R&D

6.9% of the total, and the volume of budget increase in

to 2019 to record KRW 24.2 trillion, which is the

budget of Korea Forest Service (KFS) has declined by

the same category was KRW 606.5 billion, KRW 170.5
billion, and KRW 118.6 billion compared to last year.

While expanding the budget for key R&D areas and
implementing investment strategies to yield substantial

3

highest growth rate among the 12 budget items

KRW 9.1 billion compared to last year. MSIT, MOTIE,

outcomes and spread the benefits, efforts to raise the

following industry·SME·energy (26.4%), and environment

MSS that ranked high in terms of their R&D budget also

Such increase in the 2020 R&D budget is considered to

spirit of challenge in R&D will be made at the same time.

(21.8%) . It can be interpreted as the result of increasing

recorded a large amount of budget as well as high growth

be originated from the fact that MSIT increased its budget

The government plans to enact a special act to innovate

the budget on materials·parts·equipment sector to respond

rate. It was due to that they have implemented a large

for basic research in order to implement a national agenda

national R&D efforts in order to reduce administrative

to Japan’s trade restrictions on Korea, acceleration·spread

burdens on researchers and increase their autonomy and

of innovative growth, and the efforts by the government to

it will also integrate regulations on the management of

revitalize national economy.

rd

1

R&D programs and R&D budget management system

According to the R&D budget spending of each

scattered around ministries. The government will also

ministry, the Ministry of Science and ICT (MSIT) spent

support high-risk, innovative and challenging R&D

the most with KRW 7.9882 trillion, accounting for a

programs (newly implemented in 2020) to strengthen

33.0% of the total, followed by the Ministry of Trade,

the research effort on convergence study targeting biggest

Industry and Energy (MOTIE) with KRW 4.171 trillion

scientific·industrial challenges. According to the 『budget

(17.2%), Defense Acquisition Program Administration

allocation plan for ’19∼’23』, it is expected that the

(DAPA) with KRW 3.9191 trillion (16.2%), Ministry

government R&D budget will exceed KRW 30 trillion

of Education (MOE) with KRW 2.1993 trillion(9.1%),

in 2023, By keeping this in mind, the government will

Ministry of SMEs and Startups (MSS) with KRW 1.4885

constantly improve the national R&D systems so that
citizens can feel the outcome of R&D investment.
Based on the brief summary of 2020 government R&D
budget stated above, the following part explains the
status of government R&D budget and key investment

▌ [Figure

1] Changes in the government R&D budget (2010~2020)
(%)

(KRW trillion)
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1 The amount of budget and the rate of change of 12 budget items of the
government spending for 2020: 1. Healthcare·welfare·labor (KRW 180.5
trillion, 12.1), 2. education (KRW 72.6, 2.8%), 3. culture·sports·tourism
(KRW 8.0, 10.6%), 4. environment (KRW 9.0 trillion, 21.8%), 5. R&D
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(KRW 24.2 trillion, 18.0%), 6. industry·SME·energy (KRW 23.7 trillion,

areas in detail. Next, it touches on ongoing efforts to

26.4%), 7. SOC (KRW 23.2 trillion, 17.6%), 8. agriculture·fishery·food

improve R&D systems to improve the R&D program

(KRW 21.5 trillion, 7.4%), 9. defense (KRW 50.2 trillion, 7.4%), 10.

performance. Lastly, the future implementation directions

(KRW 20.8 trillion, 3.5%), 12. general·local administration (KRW 79.0
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diplomacy·unification (KRW 5.5 trillion, 8.8%), 11. public order·safety
trillion, 3.2%).

R&D budget

R&D Rate of increase

Share of R&D budget compared to
the total spending
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to increase the budget allocated to support researcher-led

which was the result of the government’s decision to

the government has set accelerating the creation of R&D

focused on the convergence research center (CRC) and

basic research by two-fold, and that the budget of MSS

increase R&D efforts in this area to improve the nation’s

outcome as its direction of R&D investment for 2020 and

basic research laboratory, a basic unit for the transfer and

to expand the R&D spending dedicated to SMEs by twice

defense capacity. Investment in education R&D was found

provided 3 major areas including securing S&T capability,

development of the research outcome. To conduct the

has increased as the ministry accounted for much of the

to record the 4 largest budget increase with KRW 271.3

enhancing economic vitality, and pursuit of happy life as

research on scientific and industrial challenges that may

expenses.

billion thanks to increasing investment in the innovation

well as 9 key investment directions. The next part provides

bring a significant implication, although it has a higher

of university education to foster future talents.

an overview of major programs based on the 3 major areas

probability of failure as compared to other research

and 9 key investment directions.

programs, the government plans to develop new R&D

th

With regard to the R&D budget by policy area, the
largest budget was allocated to science and technology

projects for innovative and challenging issues (innovation

with KRW 7.2225 trillion, followed by industry·SME

3. Key areas of investment in 2020
government R&D budget

and energy (KRW 5.8230 trillion), defense (KRW 3.9724
trillion), and education (KRW 2.3105 trillion). In terms
of increasing amount of budget, it was found that the

and challenge project, alchemist project, and 2 others

A. Securing S&T capability
In order to constantly increase the investment on

with KRW 20.1 billion). In the meantime, the budget

researcher-led/creative·challenging R&D, the budget on

for nurturing strategic talents in the area of innovative

industry·SME and energy sector recorded the highest

While complying with the three investment principles

the same category rose by 18.5% from last year, amounting

growth has increased by 106.7% with KRW 300 billion.

increase of budget (KRW 1.3363 trillion), followed by

including ① S&T innovation, ② development of national

to KRW 2.03 trillion. As for the individual basic

Specifically, the number of AI graduate schools has

science and technology (KRW 849.3 billion) and which

economy, ③ improving the quality of life, that are specified

research, financial support for each researcher engaged

increased by 8 (KRW 13 billion) to nurture highly-skilled

was due to that the budget for innovative growth, on

as the purpose of government R&D activities under the

in 「succeeding generation in scholarship-emerging·basic

working-level employees, and newly installed a category

materials·parts·equipment, and ones dedicated to SMEs

Constitution and relevant laws, and maintaining the

research-mid-career researcher program-research leader

of ‘support for nurturing of talents who will lead the

rose. The volume of growth in R&D budget for defense

stance of 『Mid/long-term investment strategies for the

program」 will be expanded by his/her growth phase.

innovative growth’ within the existing BK21+ program.

was the 3 largest increase with KRW 694.4 billion and

era of KRW 20 trillion in government R&D spending』,

As for the group research, the budget expansion will be

The government also plans to newly support the growth

rd

▌ [Table

1] Government R&D budget by ministry

(Unit: KRW thousand million, %)

2019

2020

▌ [Table

2] Government R&D budget by key policy area
2019

(Unit: KRW thousand million, %)
2020

Budget (A)

Share

Budget (B)

Share

Change
(B-A)

Rate of
change (%)

Budget (A)

Share (%)

Budget (B)

Share (%)

Change
(B-A)

Total

205,328

100.0

242,195

100.0

36,867

18.0

Total

205,328

100.0

242,195

100.0

36,867

18.0

MSIT

69,956

34.1

79,882

33.0

9,926

14.5

S&T

63,732

31.0

72,225

29.8

8,493

13.3

DAPA

32,285

15.7

39,191

16.2

6,906

21.4

Industry·SME
and energy

44,867

21.9

58,230

24.0

13,363

29.8

MOTIE

32,068

15.6

41,718

17.2

9,650

30.1

Defense

32,780

16.0

39,724

16.4

6,944

21.2

MOE

19,286

9.4

21,933

9.1

2,647

13.7

Education

20,392

9.9

23,105

9.5

2,713

13.3

MSS

10,744

5.2

14,885

6.1

4,141

38.5

Agriculture/fisheries

11,487

5.6

12,401

5.1

914

8.0

RDA

6,504

3.2

7,131

2.9

627

9.6

Welfare·healthcare·ENV

9,391

4.6

10,457

4.3

1,066

11.4

MOF

6,362

3.1

6,906

2.9

543

8.5

SOC

7,973

3.9

8,883

3.7

910

11.4

Etc.

28,123

13.7

30,549

12.6

2,426

8.6

Etc.

14,708

7.2

17,169

7.1

2,461

16.7

Ministry

Rate of
change (%)

Area
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3] 2020 government R&D breakdown based on key investment areas and directions

3 major area

1. Securing
S&T
capability

2. Enhancing
economic
vitality

9 key investment directions

Description (KRW thousand million)

①	Increase investment in basic research
(researcher-led/creative·challenging R&D)

Basic research: 20,278(+3,172)
Innovative·challenging R&D: 201(4 programs, new)

②	Support for systemic·strategic talent nurturing
to prepare for the future society

Nurturing innovative talents: 3,471(+1,792)
→ AI graduate school: 130(+100), KIURI 70(new)

③	Strengthen the research capability led by
industry·academia·research institute

R&D dedicated to SMEs: 23,069(+5,830)
→ Industry/academia/research institute
Collabo R&D: 329(+201)

④	Accelerate the creation of innovative growth
outcome in response to the 4th industrial
revolution

D.N.A.+BIG3 22,304(+5,893)
Key leading programs: 9,955(+1,997)
Materials·parts·equipment: 17,206(+8,957)

⑤	Revitalize local economy through R&D led by
local entities

Demonstration·project development of regulation free
special zone
(RFZ): 784(2 programs, new)
Fostering specialized industry by region: +999(new)

⑥	Create more R&D jobs as the outcome of R&D Fostering Innopolis (R&D-led innovation cluster): 1,154(+421)
Lab startup: 242(+132)
activities
⑦	Build a social safety net based on convergence·
cooperation·engagement

R&SD based on public consensus·engagement: 45(new)
Rural living lab to overcome challenges in the agricultural sector:
30(2 agencies, new)

⑧	Contribute to improving the public
health·convenience of living

R&D to overcome dementia: 59(new)
Assistive devices for the elderly/disabled: 48(new)

⑨	Build a sustainable society by responding to
climate·environmental change

Development of technologies to respond to
climate change: 1,035(+129)
Reduction of fine dust at schools as an
I ntegrated approach of energy·environment sectors:
62(2 agencies, new)
Safety management of chemicals found in
everyday products: 75(new)

3. Pursuit of
happy life

in the system semiconductor sector, the government

as D.N.A.+BIG3 among the strategic areas for innovative

will implement programs regarding device·engineering

growth (3+8) released in August, 2018, will be gradually

design·manufacturing areas for next-gen semiconductors

expanded (by up to KRW 1 trillion).

with the participation of multiple ministries (KRW 89.1

The investment on the materials·parts·equipment for

billion), and expand the budget allocated to nanofabs

semiconductor, display, automobile and 3 other areas will

including National Nanofab Center (NNFC) and others

be increased as well to stabilize the supply of 100 core

to purchase equipment and establish test beds (KRW

items in the pertinent category early (KRW 1.7 trillion).

66.7 billion). In the biohealth sector, the government

To this end, 3 programs including one to ensure the self-

will inject its budget to build a national medical big data

reliance of key strategic devices (KRW 150.6 billion) and

of high-level researchers for innovative growth (Korea

leading programs (KRW 1.0 trillion). As for Data+AI,

(KRW 15 billion) to provide personalized medical services

one to develop commercial technologies through Tech-

Initiative for fostering university of research & innovation,

the budget on this sector will be increased and spent on

and newly implement a pan-governmental medical

Bridge platform (KRW 13 billion) will be exempted

KIURI, KRW 7 billion). In addition, it will increase the

new R&D program of AI clusters (KRW 9.1 billion) and

device development program (KRW 93.2 billion). For

from the feasibility analysis. To support the infrastructure

R&D budget dedicated to SMEs by 31.0% compared

AI convergence project (KRW 13.9 billion). For 5G area

early commercialization of future cars, the government

building such as performance evaluation and others,

to last year with KRW 2.3 trillion in order to reinforce

that the country is making efforts to dominate the market

will allocate its budget to foster the 3 generation xEV

testing tools and equipment in public nanofabs will be

research capability of SMEs as leaders driving innovation.

in advance after successfully commercializing the 5G

industry that maintains a customer-centric sustainability

updated (KRW 72.3 billion) and 15 equipment and

service for the first time in the world, the government will

independent from the market (KRW 39 billion) and

facilities (infrastructure) in the Materials & Components

provide financial support for the development of virtual

cooperative autonomous driving in urban areas (KRW

Procurement Assistance Center will be installed (KRW

In order to accelerate the speed and spread of outcome

reality and augmented reality (VR·AR) device technology

11.4 billion). In the meantime, the investment on key

99 billion). Also, a budget of KRW 40 billion will be

of innovative growth, the government will increase the

(KRW 12.9 billion) and contents (immersive content:

leading industries such as hydrogen economy, drones,

newly allocated to evaluate technologies developed by

R&D budget in D.N.A.+BIG3 (KRW 2.2) and key

KRW 7.6 billion). In order to secure leading technologies

smart factory, new energy business that are not classified

SMEs in the production line of companies in demand for

B. Enhancing economic vitality

rd
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billion) as well as rural living lab to overcome challenges

and execution of implementation tasks included in the

to government-funded research institutes that show best

To support the R&D activities led by region, regulation

in the agricultural sector (KRW 3 billion). To respond to

「Measures to innovate national R&D」 (July, 2018). The

practices in terms of restructuring and others. In the mid/

free special zones (RFZs) will be designated in 14 regions

the population ageing preemptively, the government will

details of measures to improve the system are as follows.

long-term, the government will share such best practices

across the country and support their demonstration and

also embark on the R&D programs to overcome dementia

commercialization projects and the effort to build the

(KRW 5.9 billion) and assistive devices for the elderly

infrastructure (KRW 78.4 billion), and the project on

and disabled (KRW 4.8 billion). At the same time, it will

fostering specialized industry by region and others will be

constantly expand the budget on new/renewable energy

The government plans to redefine the role and

implemented (KRW 99.9 billion) as a part of balanced

and technologies to respond to climate change (KRW

responsibility (R&R) of government-funded research

national development program. To create R&D related

103.5 billion) by reducing GHG such as CO2 capture and

institutes in a way that they conduct their R&Rs

jobs, the government will inject KRW 115.4 billion

conversion technologies in order to respond to climate/

assigned according to the ‘researcher’, ‘research’, and ‘site’

to the efforts to commercialize technologies developed

environmental changes. To reduce the public concerns

autonomously and link such R&Rs to the allocation of

Since 2015, the government has applied the sunset

by universities and government-sponsored research

over the threats in daily living, the government will

R&D budget in order to improve their performance by

system for prescriptive and long-term programs showing

institutions supported by the government centering on

expand investment on fine dust reduction/management

focusing on long-term researches on original technologies,

a poor performance with obscure goals. The system was

Innopolis (newly designate 6 Innopolis Innotowns )

technologies for the densely populated areas (KRW 6.2

getting away from previous approaches to conduct relatively

designed to reduce the scope of such programs naturally by

and it will also promote high-tech based lab startups of

for schools, and KRW 3.6 billion for subways, etc.) and

small R&D projects to yield the outcome in the short term

not allocating budget for new tasks after a certain period

university labs (KRW 24.2 billion).

major sources of fine dust emission (KRW 11 billion

to ensure the possibility of success. To this end, the financial

of sunset. As for the programs that are not significantly

for vessels, KRW 5.1 for coal-fire power generation),

sources and research personnel will be realigned centering

different from renewed ones or ones that need to be

and it will also strengthen the safety management efforts

on the programs proper to their R&Rs and a series of

pursued further, however, the government decided to

In order to make people feel the difference of the

to protect the public health against chemicals found in

incentives such as more budget on major programs and

designate them as ones to extend their sunset period as a

outcome of government R&D programs and help them

everyday products and minimize environmental damage

increasing the number of new employees will be provided

part of measures to innovate the sunset system.

live a happier life, investment on R&D projects that are

(KRW 7.5 billion).

2

3

C. Pursuit of happy life

tailored to the public needs and contribute to resolving
social issues will be expanded constantly. To this end, the
government will newly support R&SD programs based on
public consensus·engagement to resolve issues led by local

4.Improvement of systems for
more efficient R&D investment

residents through public ideas and living lab (KRW 4.5
In line with strategic investment on R&D for innovative
growth, the government will continue to implement
st

2 (1 ) ① Busan (blockchain), ② Daegu (IoT units in wellness), ③
Sejong (demonstration of autonomous driving technologies), ④ Kangwon
(digital healthcare), ⑤ Chungbuk (smart safety control), ⑥ Jeonnam
(e-mobility), ⑦ Gyeongbuk (next-gen battery recycle) (2nd) ① Ulsan
(hydrogen mobility), ② Gyeongnam (unmanned surface vessel), ③
Daejeon (biomedical), ④ Gwangju (unmanned autonomous vehicle), ⑤
Jeonnam (new energy business), ⑥ Jeonbuk (commercial vehicle with fine
dust reduction device), ⑦ Jeju (electric vehicle charging)
3 ① Ansan, Gyeonggi (parts·devices based on ICT convergence), ②
Gimhae, Gyeongnam (biomedical·medical device), ③ Jinju, Gyeongnam
(aerospace parts·device), ④ Changwon, Gyeongnam (convergence
machine based on intelligent electricity), ⑤ Pohang, Gyeongbuk (hightech new materials), ⑥ Cheongju, Chungbuk (smart IT parts·systems)

measures for efficient management and allocation of
its budget in order to improve systems to yield better
outcomes of the government R&D programs and
strengthen financial soundness. Key areas of improvement
with regard to such efforts include strengthening the
role & responsibility (R&R) of the government-funded
research institutes, innovating the sunset system that
was applied to prescriptive and continued programs,

to other institutions, reflect their efforts to implement
A. Strengthening the support for government-funded
research institutes based on their R&Rs

their given R&Rs during the evaluation process, and
continue to manage the performance of governmentfunded research institutes based on the R&Rs.
B. Operation of a system to innovate the management
of sunset programs

54

55

R&D InI

R&D Insight

R&D InI

R&D Inside

KISTEP News

R&D Infographic

To be specific, sunset programs that should be pursued

reasons to increase administrative burdens on researchers.

innovative capability and strengthening the capability of

In the meantime, the government will expand the

from the long-term perspectives such as ones covering

Hence, the government has established a 「Special bill to

industry, academia, research institute, and the pursuit of

R&D budget on the programs that people can feel the

applied areas in general with a legal ground, ones related

innovate national R&D」 (Dec, 2018) and it is currently

happy life of people along with the budget saved from

difference by resolving their issues in disaster, safety, and

to the creation of creative and innovative knowledge for the

discussed in the National Assembly. Dedicated agencies

restructuring of sunset system and other ones related to

healthcare related areas based on S&T, and increase public

mid/long-term, and one of which main area of research

managing the government R&D programs will be

the budget allocation. The government plans to accelerate

engagement by supporting for the collection of public

is not related to designated technologies such as talent

integrated to 12 units so that 1 ministry has 1 dedicated

the creation of research outcome by investing on the entire

ideas and R&D and demonstration project on living.

nurturing and support for SMEs and startups are eligible to

organization, the R&D budget management system has

cycle of R&D including building the basis for technology

Thus, it is expected that the government R&D budget

be selected to extend the program duration. The pertinent

already integrated into 2 system (Ezbaro and RCMS), and

development in materials·parts·equipment sector and

will serve as a prime water encouraging public engagement

ministry or agencies may apply to the government after

a process to integrate the R&D program management

core/original technologies in D.N.A.+BIG3 areas as well

to lead the innovative growth of Korea as the government

review and final decisions will be made after deliberation

system is under program.

as support for the commercialization of technologies.

remains steadfast in carrying out its policies, implements

by the Special Committee of Presidential Advisory Council

It will also make an effort to secure the capability of

tasks to innovate R&D programs to create best practices in

on Science & Technology (PACST). A periodical review

talents leading the innovation by expanding the budget

the advancement and commercialization of technologies.

will be carried out in every 5 years to determine whether or
not continue the programs, and those that fail to meet the

5. Future directions for government
R&D budget allocation

for basic research such as innovative·challenging R&D,
support for R&D dedicated to SMEs and local R&D.

requirements are excluded from the benefits.
According to the National Fiscal Management Plan
C. 
Comprehensive system maintenance to build a

(2019~2023), it is expected that the R&D budget will
increase by 10.8% each year on average by 2023. Such

researcher-centered support system
Currently, each ministry installs the specialized

rate of increase was unprecedented for the last 10 years

organization dedicated to manage the government R&D

and it means that the government R&D budget will

program, and R&D management regulations, research

increase rapidly for the next 5 years. The increased budget

project support system, and R&D budget management

will be largely injected to areas related to the creation

budget proposal for people-centered approach to become an

system are all different by ministry, and which serve as

of substantial outcomes of innovative growth, securing

economic powerhouse”

Reference
■ Ministry of Economy and Finance (MOFE, 2019), “2020

■ MOFE (2019), “Press release – Fiscal year 2020 budget has
confirmed after deliberation at the plenary session of the
▌ [Table

National Assembly”

4] Trend and forecast of government R&D budget allocation

Classification
2018~2022
National Fiscal
Management Plan

2018

2020

2021

2022

2023

Rate of average
annual growth
(5 years)

■ MOFE (2019), “Economic policy direction for 2020”
■ Korean government (2019), “2019~2023 national fiscal
management plan”
■ Joint report by related ministries (2019), “ ‘2020 strategic

19.7

20.4

21.4

22.6

24.0

5.2

investment direction’ to spread and accelerate innovative
growth-D.N.A. + BIG3: Domino strategy-”

2019~2023
National Fiscal
Management Plan
Government R&D
budget

2019

(KRW: trillion, %)

20.5

24.1

26.7

28.7

30.9

10.8

■ Ministry of Science and ICT (MSIT, 2018), “Measures to
innovate national R&D (plan)”

19.7

20.5

24.2

■ MSIT (2019), “Directions and criteria for 2020 government

R&D investment (plan)”
■ MSIT (2020), “Major characteristics of 2020 government R&D
budget”
■ MSIT (2019), “Step 2: R&D process improvement measures
for better outcomes of basic/original research (plan)”
■ MOFE (2020), “2020 Narasalim”
■ MOFE (2019), “Guidelines on the execution of 2020 budget
and fund investment management plan”
■ MOFE (2019), “Review on the result of innovative growth
programs and complementary plan” and press release
■ The Science Times (2019), “XaaS will transform the entire IT
structure”, Oct. 23. 2019
■ Cohen and Levinthal (1989), “Innovation and learning:
The two faces of R&D”, The Economic Journal, Volume 99,
September pg. 569-596
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1] Landscape changes after COVID-19

Worsening environmental risks

Risk as a norm

Hyperconnectivity and
hyperintelligence

Accelerating speed of
hyperconnectivity and
hyperintelligence

Western hegemony

Shift in economic power
from West to East

Globalization

Localization

come up with measures responding them in advance.

(future issues) that should be considered as important,

In the meantime, it is expected that the government,

product/service, future outlook, expected outcome,

research institutes, and companies can apply the emerging

etc. Lastly, we have identified 25 emerging technologies

technologies identified through this research to develop

encompassing the 8 sectors after expert interview and

their investment strategies in the post COVID-19 era.

internal review.

Yim Hyun, Director
KISTEP Center for Technology Foresight

▌[Figure

2] Methods and procedures

2. Methods and procedures
To predict the future after COVID-19, the 3-phase

1. Background

of hyperconnectivity and hyperintelligence will be

approach using a series of methods including a workshop

accelerated, the shift in economic power from West to East

with the participation of experts in various areas and

When we closely look at the changes in the landscape

will continue, and localization will replace globalization.

others was used. First, the four major changes that can be

surrounding us, it is easily found that mega trends such

As we move forward in the midst of such rapid and

considered as important in our society within the next 5

worsening environmental risks including natural disaster

uncertain changes in our landscape, it is important

years were identified during the expert workshop based on

and destruction of ecosystem, hyperconnectivity and

to develop countermeasures based on predictions of

the global outlook for the future predicted by the world’s

hyperintelligence that are key features of the 4 industrial

the future. The digitalization and other scientific and

leading research institutions and news media as well as

revolution, Western hegemony, and globalization have

technological advances are important elements leading

situations in Korea. Second, researchers explored 8 sectors

encountered a black swan event called COVID-19,

such changes in the post COVID-19 era, Therefore, it

that the four major changes may have a significant impact

and have begun to change to take the new forms. It

is necessary to identify emerging technologies that will

in terms of science and technology, and analyzed such

is expected that risks will be everywhere, the speed

soon to be considered as important in our society and

impact by sector through scenarios, which contain drivers

th

Step 1

Step 2

Step 3

■ Identification

on major changes through the
expert workshop based on global outlooks and
situations of Korea

■ Analysis

on implications of major changes by
sector based on the expert interview

■ Identification

of emerging technologies by 		
sector through the internal review by experts
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through the internet, it is expected that regulations on

B. Challenges and opportunities of the biohealth market

over monitoring are raised along with the development of

remote medicine and other online tools will be eased.

Ed Yong, a science journalist at The Atlantic, an American

tracing and monitoring technologies to prevent the spread

The Politico, an American daily newspaper specializing

current affairs magazine reported that COVID-19 could

of infectious diseases. Ben Zimmer, an American columnist

in politics, said that COVID-19 has served positively

last long and the US would shift its focus on the public

at the Wall Street Journal, pointed out that black swan

Based on the global outlook by the world’s leading

to the revitalization of remote medicine and remote

healthcare after the global COVID-19 pandemic as it did

was not as rare as once believed. The economist, a weekly

research institutions and media outlets and in consideration

learning, and the non-contact society via online will be

so on counterterrorism after 9/11. CIFS, too, predicted

newspaper of the UK, predicted that the big government

of changing domestic environment, 4 major changes that

continued after COVID-19. In addition, there will be a

that the healthcare system would put much emphasis on

that was needed to fight the pandemic will last for a while.

may have a significant impact on the Korean society were

new type of innovation as the disease has accelerated the

the healthcare management from the patient care after the

Foreign Policy, an American news publication focusing

identified including ① Emergence of non-contact services

speed of the industry in applying to digital technologies.

disease and said that the collection and sharing of health

on domestic and international policy, argued that drastic

as the norm of daily life, ② Challenges and opportunities

Copenhagen Institute for Futures Studies (CIFS)

data will be more important.

measures that were on the horizon during the process of

of the biohealth market, ③ risk response as the norm, ④

predicted that COVID-19 will promote the innovation

Domestic resources and experience with regard to

overcoming the outbreak of COVID-19 had become

Strengthening of nation-centrism.

and distribution of technologies as the disease continues to

the prevention and control of infectious diseases have

the new normals, and which would serve to concrete the

spread, and examples of such trends include blockchain-

become more important. The COVID-19 crisis has

totalitarianism.

based e-voting system and using autonomous vehicles for

reminded us of the importance of the management of

delivery to isolation wards, etc.

supply and demand of medical staff (doctors, nurses,

3. M
 ajor changes in the landscape
of Korea

A. Transformation into the non-contact society
As the non-contact society has become the norm

▌ [Table

1] Major changes in the landscape of Korea that may affect the country significantly after COVID-19

Forecast on the changing
global landscape
Transformation into the
non-contact society and
relaxation of related regulations
Changes in the
healthcare system
New normal society that
takes risk as the norm

Changes in
the world
economic order

∙ Localization of
supply chain
∙ Rising 		
protectionism
∙ Lack of global
leadership
∙ Shift in 		
economic power
to East

Changing circumstances in
Korea

∙ Changes in people’s lifestyle due 		
to the transformation into the 		
non-contact society
∙ A growing importance on 		
domestic resources and experience
for the prevention and control of
infectious diseases
∙ An emphasis on self-reliance 		
of domestic value chain to remove
foreign dependency
∙ Increasing roles of the government
and public confidence in 		
responding to COVID-19

Major changes in the landscape
① Transformation into the non-		
contact society
- Transformation into the noncontact society where products/		
services without contact have 		
become the norm
② Challenges and opportunities of
the biohealth market
- Activation of the biohealth 		
market such as the development
of diagnostic kits, treatment, and
vaccines
③ Risk response as the norm of daily
life
-Periodic occurrence of so-called
black swan event (X-Event) such as
prevalence of infectious disease, etc.
④ Strengthening of nation-centrism
- Countries across the world took
nation-centric approaches to curb
the spread of COVID-19

D. Strengthening of nation-centrism

etc.), medical facilities (public/private hospitals, research

It is expected that the world economy would be

institutes, etc.), and medical supplies (testing tools and

plunged into recession as the world has entered into a

equipment, diagnostic kits, negative pressure facilities,

shrinking society, while facing a black swan event called

face masks, etc). As for Korea, the past experience of

COVID-19, and globalization would be in retreat due to

responding and managing infectious diseases such as

localization of supply chain, and spread of protectionism.

SARS, swine flu, and MERS has served as a biggest

In its global economic outlook assessing the fallout from

advantage in response to COVID-19 . The government

the COVID-19 pandemic, JP Morgan predicted that the

has supported companies to embark on the development

China’s GDP will shrink by 40% in the first quarter and

of diagnostic kits in the early January even before the

the US economy is projected to contract by 14% in the

country had its first confirmed cases of COVID-19

second half of this year.

1

infection and provided an approval to them promptly
via the ‘emergency use authorization system’.

According to Foreign Policy, it appears that selfreliant economy and protectionism will spread further
as COVID-19 has revealed the weakness of global

C. Risk response as the norm of daily life

manufacturing network. It also provided the concept of

It is predicted that we may have entered into the

G-Zero era by referring to the fact that US President

society of taking risk response as the norm of daily life

Donald Trump and other global leaders were focusing on

as black swan events such as the global COVID-19

domestic politics. It went further by raising the possibility

pandemic continue to occur frequently. Also, concerns

that the globalization could be led by China based on the
lack of US leadership and the failure of Europe in the fight
against the global COVID-19 pandemic, and predicted

1 Korea Institute of S&T Evaluation and Planning (KISTEP), Future
Horizon Plus, Vol.44, January, 2020

that the disease would accelerate the shift of power and
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influence from West to East. As for Korea, the country’s

to foster an ecosystem of the industries and companies for

technological competitiveness of the materials and parts

the self-reliance of domestic value chain by getting away

sector related to the advanced industries is evaluated to be

from the dependence on GVC.

only 66% of that of advanced countries such as Germany
and Japan. As of 2017, the number of materials companies
on the global 2000 list was 40 for the US and 29 for Japan,

4. Future outlook by area

parts, and equipment sector of the nation’s key industries

of 8 sectors through the interview with experts, majors

such as ‘semiconductor, display, and automobiles’

issues were found including changes in medical system

compared to global value chain (GVC). Therefore, a need

focusing on healthcare management and remote medicine,
improvement of convenience, effectiveness, and security of

▌ [Table
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Major issues

Environment

∙ Climate change being pushed back on the priority list and changing roles of environmental regulations due to 		
global economic slowdown
∙ Increasing volume of waste generated by persons infected with COVID-19, those isolated, and medical staff
∙ Increasing use of disposable products as more consumers seek convenience along with the spread of non-contact 		
economy
∙ Smartization of environmental technologies converging with the latest S&T (AI, IoT, etc.)

Culture

∙ Financial damage in the cultural industry that largely takes place in physical spaces, and increase of non-contact 		
cultural content
∙ Acceleration of the stay-at-home economy and single economy
∙ Changes in the production, distribution, and consumption of products and services in the culture industry
∙ Increasing awareness on ‘K-brands’ based on proper response to COVID-19

various non-contact/remote services, and automation and
2 Korea Development Institute (KDI) Economic Information Center,
「Finding ways for technology independence」, Economic Bulletin,
September, 2019

KISTEP News

∙ Response to COVID-19 pandemic and expectation on economic recovery
∙ Exposure of weakness of GVC (emergence of local value chain, etc.)
∙ Adoption of smart technologies in manufacturing factories and smart tools (adoption of AI, digitalization, 		
Manufacturing
flexibilization, learning, etc.)
∙ Constant increase of manufacturing costs (material cost, labor cost, manufacturing cost) and decline of production 		
workers

but we had only 7 materials companies on the list . In the
After reviewing detailed changes and predicting scenarios

R&D Inside

Sector

2

meantime, vulnerabilities are found in domestic materials,

R&D InI

intellectualization of industrial sectors such as transport,
logistics, and manufacturing.
Data security

∙ Expansion of non-contact services such as video conferencing, online learning, working from home, etc.
∙ Strengthening protection of personal data and contradictions in utilizing the data upon disaster
∙ Smartization (including AI, big data, robotics) of public security systems of a nation (defense, security, fire-		
fighting, etc.)

2] Major issues by sector

Sector

Major issues

Healthcare

∙ Weaknesses of healthcare system of each country and cooperative system in the global healthcare were stand out
∙ Paradigm shift of the public healthcare system from medical treatment to prevention and management of diseases
∙ Acceleration of digital transformation in the healthcare system (adoption of AI, automation, data sharing, etc.)

Education

Transport

Logistics

5. Emerging technologies
learning, and high-capacity communication technology
After predicting the future of major sectors in the post

for online classes. There were 3 emerging technologies for

COVID-19 era, 25 emerging technologies were identified

‘transport’ including personalized last mile mobility and

based on the performance of technological innovation

autonomous vehicle to transport persons with suspected

and the impact on the society and economy. They were

virus disease. The three emerging technologies were

mapped onto major changes and 8 sectors and the result

identified in the ‘logistics’ sector such as smartization

found that the emerging technologies were related the

of

most to the ‘transformation into the non-contact society’

driving robots. For ‘manufacturing’ sector, 3 promising

∙ Spread of the non-contact culture in the modes of transport to respond to COVID-19
∙ More people tend to avoid to use densely-populated public transport, ride-hailing and other sharing services in 		
urban areas
∙ Raising awareness on climate change, the destruction of ecosystem, etc.
∙ Increasing demand for personal mobility and micro mobility

among major changes in the landscape.

technologies for smartization and automation were

∙ Decline in transnational cargo demand due to closing national borders, movement restrictions, discontinuation of 		
manufacturing across the globe
∙ Explosive growth of e-commerce and non-contract purchase in Korea due to physical distancing practice to 		
prevent the spread of infectious disease
∙ Blurring boundaries among manufacturing, distribution, and logistics industries and intensifying competition due 		
to the increasing demand for precise delivery service

∙ Confusions of schools and families over the unprecedented ‘beginning of new school year with online classes’ 		
(concerns over online learning contents and infrastructure, exposure of blind spots in education/welfare including 		
emergency care service for the marginalized groups, etc.)
∙ A growing importance for schools to prepare for the possibility of periodic/short-term outbreak of emerging 		
infectious diseases in advance
∙ Changes in the work methods lead the changes in the skills needed, and which drives changes in education

logistics/distribution

center

and

autonomous

With regard to ‘healthcare’, 5 emerging technologies were

found including digital twin and human augmentation

identified including AI-based diagnosis of disease in real-

technology. When it comes to the ‘environment’ sector,

time, real-time measurement and analysis of biometric

there were 2 novel technologies including the one related

information, prediction on the spread of infectious disease

to integrated management of zoonotic diseases. Sectors of

and early warning, and RNA-based vaccines resistant

‘culture’ and ‘data security’ had 3 emerging technologies

to viruses, etc. For ‘education’, three technologies were

for each, including immersive broadcasting service and

explored including VR/MR technologies for immersive

one to assure video conferencing security, respectively.
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3] Mapping of emerging technologies onto major changes and 8 sectors

Sector

Transformation into
non-contact society

Healthcare

Education

Challenges and
opportunities of
the biohealth market

Risk response as
the norm of daily life

∙Digital therapeutics
∙AI-based diagnosis of
disease in real-time
∙Real-time measurement
and analysis of biometric
information
∙RNA-based vaccines
resistant to viruses

∙Prediction on the
spread of infectious disease
and early warning

Transport

Logistics

∙ICT-based integrated platform
of logistics data
∙Autonomous driving robots
∙Smartization of logistics/
distribution center

Sector

Technology

Digital
therapeutics

AI-based diagnosis of
disease in real-time
∙Autonomous vehicles to
transport persons with
suspected virus disease
Healthcare
Real-time
measurement and
analysis of biometric
information
∙Digital twin
∙Human augmentation
technology
∙Cooperative robot

Manufacturing

∙Robots to collect and
transport medical waste

Environment

Data security

Strengthening of
nation-centrism

∙Technologies for integrated
management of zoonotic
diseases

∙Immersive broadcasting service
∙GIS mapping with drones
and 3D imaging technologies

∙Deepfake detection
techniques

∙Technologies to assure video
conferencing security

∙Quantum-encrypted video
conferencing for security
∙Movement tracing system
using homomorphic
encryption (HE)
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[Table 4] Emerging technologies by sector and description

∙VR/MR technologies for
immersive learning
∙ Tailored learning technologies
based on AI and big data
∙High-capacity communication
technology for online classes
∙Personalized last mile mobility
∙Integration of multiple
modes of transport
(Mobility as a Service, MaaS)

Culture

▌

R&D InI

Prediction on the
spread of infectious
disease and early
warning

RNA-based vaccines
resistant to viruses

Description
(Definition) Contents technologies as therapeutic interventions approved by the US Food and
Drug Administration (FDA) to treat a mental illness or psychiatric disorder with SW (app,
game, VR, etc.) instead of medicine
(Composition)
- Contents technology
- Immersive interactive technology
- Information analysis technology
- UI/UX
(Areas of application) Treatment of mental disorders (depression, addiction, PSTD, etc.) via
non-contact interventions
(Definition) SW technology to screen the disease and provide an optimum treatment method
based on the analysis of medical big data
(Composition)
- Information analysis technology
- Algorithms for automatic diagnosis
- Cloud, communication technology
- Data security technology
(Areas of application) Real-time disease diagnosis (support)

(Definition) Technologies that collect and analyse biometric information of individuals
regardless of time and space and constantly monitor their health condition
(Composition)
- Sensing technology
- Information analysis technology
- Alert for abnormal symptoms
- UI/UX
- Data security technology
(Areas of application) Users can constantly monitor their health condition anywhere and link
the information with health management and medical treatment in hospital

(Definition) Technologies that predict the probability of an infectious disease outbreak and
provide warnings in advance based on big data including transmission path, infected patients,
demographic data, etc.
(Composition)
- Information analysis technology
- Location data tracking
- Risk alert
(Areas of application) Response to infectious disease (in advance), epidemiological investigation

(Definition) A technology that activates the immune system resistant to RNA virus to prevent
or minimize the damage to human body by the infection
(Composition)
- Mutation prediction
- Antigen identification
- Mass production technology
- High-efficiency delivery technology
(Areas of application) Prevention and treatment of diseases originated from RNA viruses
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Technology

VR/MR technologies
for immersive learning

Education
Tailored learning
technologies based on
AI and big data

High-capacity
communication
technology for online
classes

Autonomous vehicles
to transport persons
with suspected
virus disease

Transport
Personalized
last mile mobility

Description

Sector

(Definition) Specialized technologies that converged various domains including humanities,
society, arts, etc. to provide immersive learning and experience based on VR/MR
(Composition)
- Mixed reality MR
- Big data processing
- Interface
- Rendering techniques
(Areas of application) Special education to help student overcome physical disabilities and
improve cognitive ability
(Definition) Technologies that provide learning contents tailored to students through realtime analysis on their big data and level adjustment with AI engine
(Composition)
- Learning management system (LMS)
- Tailored learning SW
(Areas of application) System development for the collection and analysis of learning and
interactive data (between student-contents, students-students, and students-lecturer)

Logistics
Autonomous driving
robots for delivery

Smartization of
logistics/distribution
center

* Contents Delivery Network

(Areas of application) Secure the infrastructure for online classes
(Definition) Unmanned autonomous driving service for the transfer of persons suspected of
infection to airport, home, hospital or connecting major hubs tailored to cities
(Composition)
- Autonomous driving AI
- Measurement sensor
- Vehicular communication system
(Areas of application) Provide unmanned services upon the occurrence of risk situations such
as natural disaster, radiation pollution, etc.

(Definition) Service technologies that integrate various modes of transport such as car, subway,
bus, taxi, etc. and provide the best tailored solution to the users based on big data (Mobility
as a service)
(Composition)
- Platform technology
Integration of multiple - Blockchain
modes of transport
- Traffic information service
(MaaS)
(Areas of application) Strengthening the complex linkage with conventional modes of
transport and provision of tailored service considering the patterns of movement

Technology

ICT-based integrated
platform of logistics
data

(Definition) Network technology that distributes traffic and delivers online learning contents
and other large capacity contents to users promptly and stably
(Composition)
- Big data transmission
- Cloud-based CDN*

(Definition) Service technologies linking with personal/micromobility allowing users to move
to the final destination after arriving at a post by public transport such as bus and subway and
shared mobility
(Composition)
- Micromobility
- Assistance driving technology
- Authentication technology
(Areas of application) An eco-friendly way to solve traffic congestion by providing means of
transport to move a short distance quickly and conveniently

R&D InI

Digital twin
(Advanced CPS)

Manufacturing
Human augmentation
technology

Cooperative robot
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Description
(Definition) Technologies that convert logistics information into digital data, standardize
platforms to realize the real-time prediction of delivery and inventory management based on
big data, IoT, and blockchain
(Composition)
- Data solution
- Big data
- Block chain
(Areas of application) Applicable to the entire areas of logistics services including freight cargo,
marine logistics inventory management, logistics contract
(Definition) Technologies linking autonomous driving robots for end-point delivery enabling
cooperation with the drivers of living logistics trucks and smart storage
(Composition)
- Autonomous driving
- Finding optimal routes
- Smart storage
(Areas of application) On-demand parcel delivery service, unmanned delivery service by
linking with self-driving trucks
(Definition) Technologies for automation and intellectualization of logistics process from
warehousing to release of multiple items in small quantity that occur frequently in the logistics/
distribution center (fulfillment)
(Composition)
- Automation robotics
- Autonomous driving
- Data processing
(Areas of application) Transfer of goods within the center, dealing with the movement of
heavy items and risky activities in the center, optimal use of space
(Definition) Technologies that creates a digital twin of a physical entity in the real world,
develops simulations on circumstances that may occur in practice to predict the result (highlevel design of cyber-physical system (CPS))
(Composition)
- Sensor technology
- Digital replica or design of things
- Virtual simulation
(Areas of application) Production design, monitoring of plant operation, prediction on
workload and production loss, failure diagnosis and prediction, performance analysis
(Definition) A combination of technologies including bioengineering, electronic engineering,
and mechanical engineering to enhance (augment) existing or insufficient capabilities of
humans by using natural or artificial methods and techniques
(Composition)
- Brain-computer interface (BCI)
- Cognitive processing capacity
- Robotics for human augmentation
(Areas of application) Cochlear implant, artificial vision, brain implants, prosthetic arms and
legs, sleep inducement, concentration improvement, neurofeedback device, BMI technologies
to implement advanced driver assistance systems (ADAS) functions
(Definition) Technologies that are designed to interact with humans mostly in manufacturing
site, conduct simple repetitive tasks, precision or dangerous works instead so that people can
work in a safe environment
(Composition)
- Multi-degree-of-freedom (MDOF) robot
- Robot interface
- Detection of cooperative space
(Areas of application) Vehicle assembly, cooperative robots for quality inspection, streetlight
assembly, cooperative robots for plant, packaging of cosmetics products, picking & placing,
cooperative robots for the manufacturing of multiple items in small quantity
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Technology

Description

Robots to collect
and transport
medical waste

(Definition) Robots that collects medical wastes such as clothes, gloves of medical staff and
persons confirmed with a disease and transport them to the disposal site
(Composition)
- AI algorithms
- Robot control through mobile communication
- Secondary battery
(Areas of application) Safe collection and transport of medical wastes occurred in medical
institutions, testing/inspection institutions, etc.

Technologies
for integrated
management of
zoonotic diseases

(Definition) Technologies for integrated management on detection, inspection, and response
to zoonotics diseases transmitted between humans and animals
(Composition)
- Vaccines for animals and humans
- Big data on zoonotic diseases
- Prevent/control of natural reservoirs
(Areas of application) Disease control and management, and preventive measures for public
health upon the outbreak of epidemic or pandemic

Enviroment

Immersive
broadcasting service

(Definition) Technologies that provide Immersive video/audio services in real-time that
improve the sense of reality and immersion to present users a new experience as in the case of
VR broadcasting and 3D TV
(Composition)
- VR/AR technologies
- 5G technology
- Display technology to provide immersive service
(Areas of application) Immersive sports broadcasting, immersive worship, immersive live
concert broadcasting
(Definition) A technology that detects deepfakes* to determine whether or not the a video is
deepfake-forged content
* It refers a fake video created by using AI and facial mapping techniques, and which can be abused for
fake news and scams

Culture
Deepfake detection
techniques

(Composition)
- AI for deepfake detection
- Blockchain
(Areas of application) To determine the authenticity of videos and voices used for scams and
fake videos
(Definition) A technology to build GIS* by using video data from drones and converting them
into 3D videos through post processing
* GIS (Geographic Information System): It refers to the Information system that converts the necessary
geographic information to digital data to utilize it efficiently

GIS mapping with
drones and 3D
imaging technologies

Data
security

Technologies to assure
video conferencing
security

(Composition)
- Drone technology
- AI
- VR/AR
(Areas of application) Provision of VR and other services by converting the scenes of tourist
attractions into 3D videos
(Definition) Video conferencing system that detects vulnerabilities to ensure the security and
provides various functions (participant authentication, safe video/data transmission, recording
limitations, sending/receiving files, etc.)
(Composition)
- Authentication and access technologies
- Technology to recognize fake calls
- Data encryption on video calls
(Areas of application) Video conference, online class, work from home, non-contact tasks

Sector

Data
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Description

(Definition) A future technology for secure communication that transmits video with the
quantum mechanics without a need to relay on intermediaries, solving problems of storage in
the middle server and potential risk of hacking
(Composition)
- Quantum key distributor (QKD) technology
Quantum-encrypted - Video conferencing system
video conferencing for - Transmission of quantum-encrypted video
(Areas of application) Hacking free video conference, data communication for quantum
security
computing

security

Movement tracing
system using
homomorphic
encryption

(Definition) A system of security monitoring that provides a series of functions including
movement tracing upon disaster, while protecting personal data
(Composition)
- Homomorphic encryption (HE) technology
- Pseudonymisation
- Security monitoring for data protection
(Areas of application) Tracing of travel routes while protecting personal data, remote medicine

Reference
■ Korean Federation of Science and Technology Societies
(2020), “[KOFST Online Debate] Changes that will be brought
by COVID-19”
■ Joint report by related ministries (2020), “Measures to
revitalize export”
■ National Institute of Environmental Research (2019), “2018
Establishment of histopathological examination and sample
collection system for precise diagnosis of wild animal
diseases”
■ National Assembly Research Service (2020),
“Comprehensive report on the response to COVID-19”
■ Maker News (2019), “A research team led by KAIST
professor Kim Min-ki demonstrated the learning effect of AIenabled coaching programs for the first time in the world”
■ Samjong KPMG Economic Research Institute (2020),
“Macroeconomic impact of COVID-19 and countermeasures”

■ Chosun biz(2020), “LG Uplus plans to support network/
solution for online classes for free”
■ Korea JoongAng Daily (2020), “Using COVID-19 crisis as an
opportunity to adopt Edu-Tech of the 21st century”
■ TechDaily(2019), “KT demonstrates VR/AR-based education
services at the last class of Cheongnahm Learning”
■ National Information Society Agency (2019), “Status and
future of smart mobility service”
■ Copenhagen Institute for Futures Studies(2020), “Beyond the
COVID-19”
■ Ed Yong(2020), “How the Pandemic Will End”, The Atlantic.
■ IPCC(2007), “Fourth Assessment Report”
■ John Allen, et al.(2020), “How the World Will Look After the
Coronavirus Pandemic”, Foreign Policy
■ Politico Magazine(2020), “Coronavirus Will Change the World
Permanently. Here’s How”

68

69

R&D InI

R&D Insight

R&D InI

R&D Inside

disease can be more severe than other known diseases
as people are not immune to such disease as no one in
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2. Government R&D policies to
respond to infectious diseases

a demographic group have not suffered from the disease

The Status of the Government R&D
Investment for Emerging Disease Response
Kim Juwon, Research Fellow
Yeo Changmin, Researcher
KISTEP Center for Bio & Basic Science R&D Coordination

and the society, too, has not amassed the knowledge or
established any approaches to provide medical treatments

A. N
 ational strategy to promote the development of

against the disease. It is not the first time that the world has

technologies for infectious disease emergency response

faced emerging disease disasters. The Spanish flu that first

In order to respond to infectious diseases, the government

occurred in 1918 took the lives of over 50 million people

has established R&D promotion strategies in every 5 years

for the last 100 years, and a series of pandemics broke out

jointly with related ministries. Currently, the 「2nd national

including the Asian Flu in 1957, the Hong Kong flu in

strategy to promote the development of technologies for

1968, and swine flu (H1N1 virus) in 2009. The World

infectious disease emergency response (2017~2021)」 has

Health Organization (WHO) has declared a public health

been carried out after review and decision by the Deliberative

emergency of international concern (PHEIC) upon an

Council of the Presidential Advisory Council on Science &

extraordinary event which is determined to constitute a

Technology (PACST, on April 11, 2016). It is a master plan

public health risk to other States through the international

on R&D activities to respond to infectious diseases. The 2nd

spread of disease and to potentially require a coordinated

national strategy to promote the development of technologies

international response. PHEIC declarations include the

for infectious disease emergency response emphasizes

2009 H1N1 (or swine flu) pandemic, the 2014 outbreak

activities on (1) Strengthen the support for R&D activities

of Ebola in Western Africa, the 2015~2016 Zika virus

regarding infectious diseases in line with national disease

epidemic, the 2018~2020 Kivu Ebola epidemic, and the

control and prevention system, (2) Strengthen cooperation

ongoing COVID-19 pandemic.

between relevant authorities in charge of R&D activities

Based on this background, this article provides an

regarding infectious diseases and reinforce supervision and

national strategy to promote the

adjustment of pan-governmental agencies, (3) Strengthen

development of technologies for infectious disease

the private/public cooperation and R&D performance

emergency response (2017~2021)」 regarding the emerging

management, (4) Reinforce international cooperation and

increasingly worrying about the spread of COVID-19 as

disease and the 2020 implementation plan of the strategies

research infrastructure. It also classifies 3 objectives and 10

the country is closely located with China and it has a high

which was recently deliberated and finalized at the Special

focus areas. The following table provides highlights of the 2nd

The novel coronavirus disease (COVID-19) that was first

population density. Thanks to the prompt and proactive

Council on Biotechnology (on April 22, 2020). Next, it

national strategy to promote the development of technologies

detected in Wuhan, China in 2019, has swept through the

response of the health authorities, the nation’s capability to

analyzes the investment status of government budget on

for infectious disease emergency response.

world, infecting more than 5 million people with a death

develop outstanding diagnostic kits, and matured citizenship,

R&D activities after pandemics to develop diagnostic

The 1 st national strategy to promote the development

toll of over 330,000 as of now. In addition, concerns about

however, Korea is considered as one of the countries that

technologies, therapeutic technologies and vaccines on

of technologies for infectious disease emergency

economic losses caused by the COVID-19 outbreak are

have excelled in containing the coronavirus with 11,122

viral respiratory diseases such as zika, ebola, avian flu,

response (2012~2016) has set out (1) Strengthen

growing across the globe as the governments have ordered

confirmed cases and 264 death (as of May, 21, 2020).

SARS, swine flu, and MERS that significantly affected

strategic R&D investment, (2) Strengthen pan-

overview of the 「2

1. Introduction

nd

movement control between countries and asked their citizens

An emerging disease is a collective term for a group of

Korea and the world, as well as major government R&D

governmental cooperation, (3) Respond to changing

to practice social distancing as effective measures to stop

infectious diseases that have a no record of outbreak or

programs regarding infectious diseases, and concludes the

environment of the future, (4) Reinforce fundamental

the spread of the disease. As for Korea, more people are

is not detected before. Damages caused by an emerging

study by providing policy implications.

technologies as its 4 implementation plans. Compared
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1] Vision and implementation plan for the 2nd national strategy to promote the development of
technologies for infectious disease emergency response

▌	[Table

Vision

Goal

Build a healthy
and safe country
without worries
about infectious
diseases

Implementation plan

3 objectives

10 focus areas

- Emerging/unknown infectious
① Strengthen the support
Secure technologies
diseases
for R&D activities 		
responding to novel/ - Infectious diseases due to climate
regarding infectious		
mutant and imported change
diseases in line with		
infectious diseases - Zoonotic diseases
① Secure research/technological
national disease control
- Influenza
capability to establish national
and prevention system
disease control and prevention
Strengthen the
② Strengthen cooperation
- Multidrug-Resistant Organisms
system
response capability
between relevant authorities
- Tuberculosis (TB)
② Reduce socioeconomic costs
against unsolved
in charge of R&D activities
- Chronic infectious diseases
incurred by infectious diseases
infectious diseases
regarding infectious diseases
③ Establish an infectious disease
and reinforce supervision and
response system against novel/
adjustment of pan-		
mutant viruses and imported
governmental agencies
- Infectious disease disaster
cases
③ Strengthen private/public
Build a national
preparedness and management
④ Foster the vaccine industry to
cooperation and R&D
infectious disease - Vaccine preventable infectious
secure the vaccine sovereignty
performance management
safety net
diseases and vaccines
- Biological terrorism
④ Reinforce international
cooperation and research
infrastructure

to this, the 2 national strategy puts much emphasis

areas, emphasizing the importance of emerging

on the private sector engagement and international

infectious diseases 1.

nd

cooperation.
With regard to emerging diseases, the 1st national

B. Implementation plan of national strategy to promote

strategy to promote the development of technologies

the development of technologies for infectious

for infectious disease emergency response have placed

disease emergency response

diagnostic technologies development and research on

The government has been establishing an annual plan to

the etiology of diseases to prevent their outbreaks as

implement the 2nd national strategy. The PACST Special

focus areas regarding “unknown infectious diseases”,

Council on Biotechnology has reviewed and decided

but it does not mention specific diseases excluding

the implementation plan for 2020 (on April 22, 2020).

national strategy to promote the

The highlights of the implementation plan for 2020 will

swine flu. The 2

nd

development of technologies for infectious disease
emergency response, however, provides case studies
of MERS, ebola, etc. and has set “emerging/mutant
and imported infectious diseases” as “strategic
goals” and one of the “3 objectives” of the 10 focus

1 The strategic goals of the first national strategy to promote the
development of technologies for infectious disease emergency response
include prevent the spread of infectious disease, provide scientific grounds,
prevent the economic losses, and create the national backbone industry,
and it does not provide any classifications that are equivalent to the 3
objectives of the 2nd national strategy.
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be reviewed in order to provide an overview of R&D

sponsored research institutes. In the meantime, the

policies regarding of the recent emerging diseases by the

private sector will develop diagnostic kits and reagents for

government.

COVID-19, clinical trials on antibacterial materials, etc.

First, the 2020 implementation plan provides measures

With regard to (1) Strengthen the support for R&D

to strengthen the investment to develop methods for

activities regarding infectious diseases in line with

diagnosis and medical treatment, and vaccination on

national disease control and prevention system, ‘advance

COVID-19 jointly with the Ministry of Science and ICT

technologies for on-site diagnosis of and response to the

(MSIT), Ministry of Health and Welfare (MOHW), and

pandemic of infectious disease’, one of its core tasks, relates

the private sector considering that the country is under

to the achievement of outcomes regarding multi-channel

the direct influence of the disease. Specifically, Korea

advanced diagnostic kit for sites, COVID-19 vaccine, and

Disease Control and Prevention Agency (KDCA) shall be

therapeutics earlier than planned. MSIT and the Ministry

in charge of Good Clinical Practice (GCP) identification

of Trade, Industry and Energy (MOTIE) largely take the

and the infrastructure in general such as research tools

charge of related R&D programs. The task of ‘promoting

and equipment, and MSIT will focus its activities on the

R&D activities centering on the effort to develop the

research of drug repositioning, provision of research data,

State-level infectious disease management technology’

and development of rapid diagnostic kits with the Korea

provides ‘Secure technologies responding to emerging/

Research Institute of Chemical Technology (KRICT),

mutant and imported infectious diseases’ and ‘Strengthen

Korea Research Institute of Bioscience and Biotechnology

the response capability against unsolved infectious diseases’

(KRIBB) Institut Pasteur Korea, and other government-

as detailed tasks. Research on the 9 focus areas including
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R&D Insight

3. Overview on the technologies
for novel infectious disease
emergency response

(KDCA), the Ministry of Food, Agriculture, Forestry and
Fisheries (MAFRA), and Ministry of Environment (ME)
engage in the tasks to carry out research activities.

In order to respond to infectious diseases, a diagnosis

▌ [Table
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2] Field of research by key technology area for emerging disease emergency response
Technology areas

Research areas
- Novel diagnostics

Diagnostic technology development
(Identify symptoms and causes)

- Rapid diagnostic kit an reagent for on-site testing
- Multiple diagnostic reagents
- Pathogen detection technology

on the disease is necessary to determine whether or not

- Develop new vaccines

The third strategy ‘Strengthen private/public cooperation

a person is infected with the disease, and which is critical

and R&D performance management’ presented ‘overcoming

to screen the patients for providing drugs, isolation, and

the infectious disease early and creating industrial outcome

disease control and prevention activities. To diagnose

based on the private/public cooperation’ as one of the core

an infectious disease, a process of collecting specimen

tasks, stressing the importance of private/public cooperation

such as blood and secretion to detect certain pathogen,

for the early commercialization of R&D outcomes. In this

protein or antibody generation, etc. is commonly used.

regard, MOHW plans to inject KRW 623.96 billion from

A vaccine is a biological preparation that provides active

2020 to 2029 for the private sector research encompassing

acquired immunity to a particular infectious disease by

the development phase of preclinical studies~phase 2

injecting an antigen (pathogen) in the weakened form to

clinical trials on vaccines, diagnostic agents, and therapeutics

the human body to generate antibodies. A drug or therapy

through the 「Infectious disease prevention and treatment

is a medicine that is prescribed to the infectious disease

technology development program」. MSIT and MOTIE are

patients to treat the disease or reduce symptoms. The

drugs can be applied to treat the disease, and it also has

and vaccines across the globe, but no one can predict

working with the private sector to secure COVID-19 drugs

following table indicates the areas of research regarding

preventive vaccines. In most cases, however, emerging

when such efforts would bring substantial outcomes.

in the areas of drug repositioning and commercialization of

diagnosis, vaccine, medical treatment technology, key

diseases do not have any therapeutic medicines or vaccines

vaccines, respectively.

technological areas for emerging disease emergency

found to be effective. Thus, they have a huge potential to

response.

cause massive damages to human life and properties in any

In the meantime, cooperation among multiple ministries

2

Vaccine development
(Strengthen immunity, prevention)

- Improve existing vaccines
- Develop new vaccine delivery technology
- Develop vaccine production technology
- Develop immune booster (adjuvants)
- Develop new treatments (GCP identification, preclinical/clinical trials)
- Drug Repositioning

- Drug activation mechanism
Medical technology development for treatment
- Develop medical treatment based on novel approaches
(Mitigate symptom, prevent complications)
- Options to overcome resistance
- Existing drug combination therapies
- Therapeutic medicine production technology

4. 
Analysis on the government
R&D investment to respond to
emerging diseases (2014~2018)

is critical considering the characteristics of infectious

As for an emerging disease, the R&D activities on such

time soon. When it comes to infectious respiratory diseases

diseases and related activities include ones to develop

disease should be carried out in a short period of time upon

that have no options for medical treatment, medical

vaccines and diagnostic kits, and approval and licensing

emergency as there are no diagnostic kits or vaccines, and

experts apply symptomatic treatments such as artificial

of COVID-19 drugs by the Ministry of Food and Drug

availability to administer antiviral drugs or other existing

ventilator,

Safety (MFDS), roles and responsibilities of MAFRA on

therapeutic medicines should be confirmed through

(ECMO), dialysis, general antiviral materials such as

zoonotic diseases. To make this happen, the government

additional clinical trials. Favipiravir (brand name: Avigan)

steroid, ribavirin, etc. or comprehensive antimicrobial

According to the 「2nd National strategies to promote

plans to install the Infectious Disease Management

was confirmed to be effective to treat Ebola and the drug

agents to prevent the occurrence of pneumonia caused by

the development of technologies for infectious disease

Committee, focusing on policy development, and the

is on the verge of commercialization. As for the swine flu,

the secondary infection. But such methods do not serve

emergency response」 and its implementation plan for the

Pan-governmental Committee on the Promotion of

Oseltamivir (brand name Tamiflu) and other antiviral

as fundamental solutions. Furthermore, such approaches

year 2020, the total budget for R&D activities in the area

cannot be made in developing countries that provide

of infectious disease has increased from KRW 114.4 billion

poor medical services or ones of which medical facilities

in 2010 to KRW 279.09 billion in 2018.3 Specifically, the

R&D Activities to Respond to Infectious Diseases, an
agency in charge of R&D activities led by KDCA. The
two committees are chaired by the Director of KDCA
and a system will be established for constant cooperation
between the two to improve the effectiveness.

2 The 2nd national strategy to promote the development of
technologies for infectious disease emergency response. The
classification criteria for each research area was excerpted from
The strategic roadmap for the national infectious disease R&D
activities (Kim Seok-gwan).

Extracorporeal

Membrane

Oxygenation

A. Status of the government R&D investment to
respond to infectious diseases (2010~2018)

have reached the saturation point due to the surge in the
number of infectious disease patients. Currently, efforts
are made simultaneously to develop therapeutic medicines

3 To conduct the analysis, the 2010~2013 data came from the 2 nd
national strategy, and the ones after 2014 used the figures listed in the
implementation plan for 2020.
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3] The government R&D spending and infectious disease R&D budget by year
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the MOHW (including KDCA) was KRW 80.784

Year

2010

2011

2012

2013

2014

2015

2016

2017

2018

Total gov’t R&D spending
(KRW T)

13.7

14.9

15.9

16.9

17.6

18.9

19

19.3

19.8

Infectious disease R&D
(KRW thou M)

1,144

1,314

1,386

1,482

1,804.7

1,924.9

2,433.2

2,484.5

2,790.9

0.8

0.9

0.9

0.9

1.0

1.0

1.3

1.3

1.4
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▌	[Figure

3] Government R&D spending by
research phase

billion and KRW 72.226 billion, respectively. The gap

Government R&D budget
(KRW million)
30,000

between the two was relatively small compared to the one
in the category of R&D budget for infectious disease. It

Share of infectious disease R&D
spending in the total R&D budget (%)

KISTEP News

25,000

can be interpreted that the share of MSIT in the R&D
budget for infectious disease is high due to that much

20,000

of researches on emerging diseases is carried out in the

15,000

areas of basic and fundamental studies such as research

10,000

on disease mechanisms and others.

5,000

2017~2018 budget for the R&D activities in the area of

of approximately 47.2% or 10.1% of annual growth rate

As for R&D phase, the basic research took the largest

infectious disease during the 2 phase of the 2 national

per year. In addition, the number of projects has increased

share, and the share of development research constantly

strategy (2017~2021) has increased significantly with

by approx. 118.3% from 131 in 2014 to 286 in 2018. The

rose.

st

KRW 263.77 billion on average, compared to the 1

share of R&D budget for emerging disease in the same

With regard to the classification of 8 research areas of

phase (2012~2016) with KRW 180.62 billion. The share

period accounted for about 1/5 of the total spending for

infectious diseases , the research budget for the development

As for the types of major emerging infectious diseases,

of R&D activities regarding infectious disease in the total

infectious diseases with a range of 18.9~20.4%.

of treatment and monitoring/prediction, basic/mechanism

the research budget on avian flu studies is constantly high

nd

nd

2014
Basic research

2015

2016

Applied research

2017

2018

Development research

Others

spending on clinical trials/policy showed a decline.

5

government R&D budget has increased as well from 1.0%

As for the analysis by ministry, the Ministry of

increased, the budget for diagnostic technologies slightly

and the R&D budget for MERS, SARS, and Zika virus

to 1.3% on average. It can be explained as that the share of

Science and ICT (MSIT) took the largest share in the

declined after reaching a record high in 2016, and the

has increased, but the spending on swine flue studies has

R&D activities on infectious disease has gradually increased

government R&D spending and its budget has increased

from the government R&D activities since 2016 after the

constantly for the last 5 years. According to the analysis

outbreak of MERS in 2015.

on the 「2020 implementation plan of the 2 national
nd

strategies to promote the development of technologies
B. Status of the government R&D investment to fight
against emerging diseases (2014~2018)

among the researches on infectious diseases based on the
data of National Science & Technology Information Service
(NTIS) , and the result was found that the investment
4

infectious disease R&D budget for 2018 of MSIT and
▌	[Figure

1] Government R&D spending on
major emerging diseases and no. of projects
for the last 5 years (NTIS)

Government R&D budget
(KRW million)

volume has been increasing gradually. For instance. the

60,000

amount of investment rose from KRW 35.822 billion in

50,000

2014 to KRW 527.33 billion in 2018, recording an increase

No. of projects

350

47,474

49,827

52,733
286

40,000

39,387
35,822

240

activities for emerging infectious disease of
the recent 5 years by ministry

200

131

Government R&D budget
(KRW million)
30,000

16,000
14,000
12,000

25,000

10,000
20,000

8,000

15,000

6,000
4,000

10,000

2,000
5,000
2014
2014
MSIT

2015
MOHW

2016
MOFRA

2017
MOTIE

2018
ME

2016

2017

2018

Treatment

Vaccine

Monitoring/prediction

Basic/mechanism

Prevention/disinfection

Infrastructure

Clinical trial/policy

Others

50

2014

2015

Diagnosis

100

10,000

0

[Figure 4] Government R&D budget for
infectious disease by research area

150

177
20,000

250

▌

Government R&D budget
(KRW million)

300

246

30,000

4 A search was made by combining the objectives, description, and
expected outcome of the research using the data of NTIS with keywords
related to zika, ebola, avian flu, SARS, swine flu, and MERS mentioned
in the introduction of this article.

	[Figure 2] Government spending on R&D

for infectious disease emergency response」, the total

An analysis was made on the government investment in
R&D on emerging diseases for the last 5 years (2014~2018)

▌

2015

2016

Government R&D budget (KRW million)

2017

2018
No. of projects

showed a decline. Although the R&D budget for avian
5 It refers to the 8 research areas mentioned on the “2nd national strategies
to promote the development of technologies for infectious disease
emergency response”.

flu was included to compile the data as it is a zoonotic
disease and cases of transmission between human and
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animals were found, the R&D activities for the disease
were mostly led by MAFRA to prevent the damage of
livestock industry.

▌

[Table 4] Top 10 government R&D programs
on emerging disease in terms of budget (2018)

Ran
king

Program

Ministry

Gov’t R&D
spending
(KRW M)

1

Biomedical technology
development

MSIT

12,269

2

Support the research/
operating expenses of NST

MSIT

3

Development of
technologies for animal
disease emergency response

MAFRA

4

Development of
technologies for infectious
disease emergency response

MOHW

4,948

5

Research on the
development of infectious
disease management
technologies

MOHW

3,741

Individual basic researches
(MSIT)

MSIT

▌	[F
 igure

5] Government R&D budget by types
of emerging disease

Government R&D budget
(KRW million)
30,000
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▌ [Table

5] Top 10 organizations in terms of the amount of the government R&D budget on infectious
disease (2018)

Ranking

Organization

Gov't R&D
spending
(KRW M)

Ranking

Organization

Gov't R&D
spending
(KRW M)

1

KRICT

6,672

6

Korea University

1,160

2

Institut Pasteur Korea

3,130

7

Konkuk University

1,105

3

KDCA

2,100

8

Seoul National University

1,105

4

National Institute of Biological
Resources (NIBR)

1,948

9

Animal and Plant Quarantine
Agency (QIA)

1,027

5

Korea Institute of Science and
Technology (KIST)

1,446

10

Jeonbuk National University
R&DB Foundation

1,017

5,200

25,000
20,000

5,003

15,000
10,000

5,000

2014

2015

Avian flu

MERS

2016
Zika

2017
SARS

2018
Swine flu

Ebola

6

We have analyzed the 2018 government R&D spending

7

on emerging disease, and the result found that MSIT
financed 4 most expensive programs among the top 10
programs in terms of budget, followed by MOHW with

8

2 programs. MAFRA, MOTIE, ME conducted one R&D
program, for each.
In the meantime, KRICT, Institut Pasteur Korea,

9

2,959

Development of core
technologies for the
bioindustry

MOTIE

Support the research/
operating expenses of
KRICT

MSIT

Advanced research on wild
animals

ME

2,150

2,000

1,948

and KDCA were found to be included in top 10
project executing agencies that spend the most of 2018
government R&D budget, and 4 other universities were
also included in the list.

10

Individual basic researches
(MOE)

R&D spending according to the types of infectious

and types of infectious disease

C. Major R&D programs on emerging diseases and
project executing agencies (as of 2018)

We conducted a cross analysis on the 2018 government

D. C
 rossover analysis on research areas by ministry

MOE

After comparing the government R&D investment

diseases and research areas, and found that the research

of each organization by research area for the last 5 years

projects on MERS and SARS were largely focused on

6

(2014~2018), it was found that government organizations

the basic research and disease mechanism. But the R&D

began to share the roles and responsibilities. Namely,

budget for projects on Zika and ebola, swine flu, and avian

MSIT spent the most in basic research/disease mechanism

flu were mostly spent in the areas of diagnosis, vaccine,

and diagnosis, and MAFRA focused on prevention/

monitoring/prediction, respectively.7 With regard to the

disinfection, and MOHW, MOTIE, and ME allocated

diagnostic technologies, the largest budget was spent on

the largest budget on the projects for vaccine, diagnosis,

the project regarding avian flu, followed by the ones for

and monitoring/prediction, respectively. In particular, it

MERS and Zika. In the area of vaccine, the largest budget

was found that MSIT and MOHW took the largest share

was spent on avian flu, followed by swine flue, and MERS.

in the areas of diagnosis and therapeutic technologies, and

As for treatment technologies, the project on avian flu

vaccine, for each.

spent the most, followed by MERS and swine flu.

6 Etc. refers to the following ministries and agencies: MOE, Ministry of
SMEs and Startups (MSS), Rural Development Administration (RDA),
Ministry of Food and Drug Safety (MFDS), Ministry of Oceans and
Fisheries (MOF), Ministry of Public Safety and Security (MPSS), and
other agencies.

7 To conduct the analysis, more than 2 infectious disease research areas
are applied in the same project.
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▌ [Table

6] Crossover analysis on government R&D spending by ministry and research area
(Unit: KRW million, the figure in the bracket refers to the no. of projects)
MSIT

MOHW

MOTIE

MAFRA

ME

Others

Total

Diagnosis

28,080 (90)

11,115 (61)

9,763 (15)

4,201 (48)

-

3,825 (45)

56,983 (259)

Vaccine

5,173 (35)

24,804 (89)

1,870 (3)

4,543 (37)

-

2,900 (23)

39,290 (187)

Treatment

8,323 (22)

2,350 (9)

1,464 (3)

950 (12)

-

2,952 (26)

16,039 (72)

Basic/
mechanism

29,304 (48)

3,597 (24)

-

2,453 (23)

-

3,016 (45)

38,371 (140)

Monitoring/
prediction

13,900 (27)

1,770 (9)

-

3,478 (51)

9,625 (16)

2,513 (38)

31,286 (141)

Prevention/
disinfection

4,737 (22)

552 (5)

2,274 (7)

6,719 (70)

1,206 (6)

6,448 (71)

21,936 (181)

Clinical trial/
policy

1,140 (9)

6,896 (18)

-

419 (6)

4,878 (4)

2,281 (30)

15,614 (67)

Infrastructure

2,610 (15)

2,780 (13)

-

193 (3)

-

142 (2)

5,724 (33)
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5. Status of major R&D programs
to respond to infectious disease
(2013~2018)

93,266 (268)

53,864 (228)

15,371 (28)

22,956 (250)

15,709 (26)

24,077 (280)

225,243
(1,080)

7] Crossover analysis on government R&D spending by the types of infectious disease and
research area (Unit: KRW million, he figure in the bracket refers to the no. of projects)
Avian flu

MERS

Swine flu

SARS

Zika

Ebola

Diagnosis

19,501 (104)

15,983 (68)

3,557 (34)

4,019 (16)

7,985 (53)

3,564 (24)

Vaccine

14,178 (71)

10,413 (53)

11,026 (28)

465 (5)

3,834 (24)

1,726 (12)

7,474 (34)

6,708 (20)

4,911 (12)

1,729 (10)

2,877 (6)

328 (7)

Basic/
mechanism

8,016 (55)

23,421 (23)

2,721 (17)

21,583 (25)

4,209 (35)

694 (10)

Monitoring/
prediction

26,429 (96)

2,775 (26)

2,915 (22)

2,000 (13)

434 (7)

200 (2)

Prevention/
disinfection

16,906 (134)

3,125 (24)

4,607 (23)

3,676 (21)

1,988 (11)

1,767 (4)

Clinical trial/
policy

2,124 (18)

4,995 (34)

3,118 (12)

311 (5)

653 (6)

174 (4)

Infrastructure

1,869 (13)

850 (7)

2,034 (7)

256 (2)

1,740 (8)

680 (3)

Total

96,497 (525)

68,270 (255)

34,890 (155)

34,038 (97)

23,720 (150)

9,133 (66)

planning/evaluation management budget. This program
was determined to close gradually and new tasks were
the development of healthcare/medical technologies in

responding to infectious diseases were mostly led by

response to infectious diseases that may cause a grave

MOHW and KDCA (Korea National Institute of Health,

national crisis or incur huge burdens throughout the

NIH), except for the ones regarding basic or fundamental

society as in the case of TB and influenza pandemic, and

researches encompassing general areas such as basic

development of vaccines with the nation’s own capability.

researches conducted by individuals or groups, or each

Also, the duration of tasks included in pan-governmental

project of programs covering the bioindustry in general.

R&D regarding infectious disease in line with quarantine

Of course, types of such projects include researches on

efforts has been exceptionally extended to 2021 according

major infectious diseases such as TB and influenza besides

to the entire pan-governmental project.

emerging diseases. The following table indicates key

The program for the development of technologies

government R&D programs regarding infectious diseases

for the prevention and treatment of infectious disease

that are currently underway.

was commenced in 2020 as a part of feasibility analysis
with a budget of KRW 25.532 billion. The purpose of
this program is support the development of vaccines,

MOHW has been implementing 2 R&D programs

diagnostic techniques and therapeutic medicines to

titled the development of technologies for infectious

prevent and treat infectious diseases and stop the further

disease emergency response (2008~2022), and the

spread of the diseases, and its tasks consist of development

development of technologies for the prevention and

of technologies for vaccine independence, development of

treatment of infectious disease (2020~2029).

diagnostic techniques tailored to medical site, development

With regard to the development of technologies for

of technologies for the challenge of finding a cure for

infectious disease emergency response, the Ministry

unsolved

injected KRW 161.92 billion in 2020 , the budget

budget. MOHW argues that the program is different

items are composed of development of vaccines for

from others as it pursues a top-down approach for the

immunization, national infectious disease emergency

development of vaccines and medical treatment, while

response, pan-governmental R&D for infectious disease

supporting the efforts of the private sector by investing in

9

Treatment

in line with quarantine efforts (multiple agencies), and

Among the national R&D programs, ones for

A. Ministry of Health and Welfare (MOHW)

▌ 	[Table

R&D Infographic

given since 2019. The main project activities include

8

Total

KISTEP News

disease,

planning/evaluation

management

their applied/development researches. However, concerns
are raised that the task of development of technologies
8 In cases where R&D programs for infectious diseases were partially
included in the entire programs, the pertinent projects were contained
in the table (ex. bio/medical technology development, establishment of
national healthcare and medical research infrastructure).
9 The budget of each R&D programs in ‘4. Key infectious disease R&D
program of the government’ is based on the budget which was finalized
by the National Assembly in 2020.

for vaccine independence can be overlapped with the
research on vaccine development which is scheduled to
be implemented as a follow-up measure of the program
for the establishment and operation of public vaccine
development/support center in the future.
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8] Major government R&D Programs on infectious diseases (2013~2018)
Program

Project

2013 2014 2015 2016 2017 2018 2019 2020

Development of vaccines for immunization
National infectious disease emergency response
Development of
technologies for infectious Pan-governmental infectious disease R&D in line with
disease emergency response quarantine efforts (multiple agencies)
Planning/evaluation management budget
MOHW

Development of technologies for vaccine independence

Development of technologies Development of diagnostic techniques tailored to
medical site
for the prevention and
treatment of infectious disease Development of technologies for the challenge of
finding a cure for unsolved disease
Planning/evaluation management budget
Operation of Pan-governmental Committee on the
Promotion of R&D Activities to Respond to Infectious
Diseases and support groups
Research on major infectious diseases among the ones
included in 114 infectious disease surveillance list
Research on the transmission of zoonotic diseases
Joint study of infectious diseases with NIHs of other
countries
Research on the infectious diseases under the
Development of
surveillance of health authorities
infectious disease
Research on emerging/mutant infectious diseases in the
management
infectious disease surveillance list
technologies
Establishment of infectious disease prediction/early
detection system (multiple gov’t agencies)
Support for infectious disease R&D activities
Development and use of national pathogen resources
Study on bacteria resistant to antibiotics from the onehealth perspective
Research on emerging/mutant infectious diseases and
KDCA
infectious disease surveillance
Study on unsolved/chronic infectious diseases
Establishment of public vaccine development/support
center
Development essential vaccines independently and
Establishment and
secure related technologies
operation of public vaccine
Development of vaccines required for infectious disease
development/ support center
emergency response
Establishment and operation of vaccine efficacy
evaluation system for GCP
Establishment of
Research on acute/chronic diseases related to climate
national healthcare/medical
change
research infrastructure
Research on prediction on the outbreak of climate
change related diseases and measures to reduce the
Research on
damage
acute/chronic diseases related
Research on the control of climate change related
to climate change
diseases
Research on SFTS media and virus
MSIT
Development of
Development of technologies to curb infectious disease
(Fmr. MSIP) bio/medical technologies in the future

B. 
Korea Disease Control and Prevention Agency
(Korea National Institute of Health)

and support for infectious disease R&D activities. This
program aims to developing base technologies serving for

With regard to infectious diseases, the Korea National

public interests as they are necessary to inspect, monitor,

Institute of Health (NIH) under the Korea Disease Control

predict, diagnose, and treat infectious diseases that should

and Prevention Agency (KDCA) conducts the R&D

be managed by the government under the 「Infectious

programs related to its mission including the development of

Disease Control and Prevention Act」. It was found that

infectious disease management technologies (2012~current),

the project largely focuses on basic research and study on

establishment and operation of public vaccine development/

disease mechanism such as the study of characteristics of

support center (2012~2022), and establishment of national

infectious disease, mechanisms, and development of cell

healthcare/medical research infrastructure development

strains as well as infrastructure building including secure

(2012~current).

and management of national pathogen resources.

A budget of KRW 20.492 billion was allocated in 2020

The R&D program for the establishment and operation

for the development of infectious disease management

of public vaccine development/support center (allocated

technologies, and the project is comprised of a series of

KRW 15.842 billion for the 2020 budget) has been

tasks including research on emerg ing/mutant infectious

implemented as an individual project by 2019 to build

diseases in the infectious disease surveillance list.

the center. Starting from 2020, the project has expanded

development and use of national pathogen resources, study

into a program to conduct the tasks of developing essential

on bacteria resistant to antibiotics from the one-health

vaccines independently and securing related technologies,

perspective, study on unsolved/chronic infectious diseases,

developing vaccines required for infectious disease
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emergency response, and establishing and operating

infrastructure besides infectious disease. Among them, the

development of bio/medical technologies program. This

respond to this type of disease. However, there are many

vaccine efficacy evaluation system for GCP after the

project related to infectious disease is the one for the research

project covers a wide range of areas including new drugs,

factors that undermine the research and development

construction of the center was completed. The duration of

on acute/chronic diseases related to climate change, and KRW

stem cell, base technologies for medical advancement. It is

of emerging diseases such as the fact that RNA viruses

this R&D program has extended for a year due to the delay

20.09 billion was injected to the project in 2020. The purpose

decided that the entire program will be closed in 2020, but

mutate faster than DNA viruses, diversity in countries

of construction work. When the program is completed

of this project is to study measures to response to infectious

the projects including the Development of technologies to

and demographic groups, difficulties in tracing the routes

in 2023, it will be converted into a maintenance project

diseases that is highly likely to spread due to climate change

curb infectious disease in the future, next-gen biotechnology,

of transmission and hosts of zoonotics disease, and clinical

as a continued program (including R&D activities).

and other non-infectious diseases, and develop adaptation

technologies to respond to medical innovation in the future,

trials consuming high costs and long time, etc.

Considering that the R&D program for the development

technologies. Thus, the scope of this project include research

advanced GW bio, etc. are designated as ones that require

Thanks to the continued efforts by scientists and

of technologies for infectious disease emergency response

on climate disasters such as extreme heat and cold, but much

management and innovation before sunset, and the bio

engineers and the government since the outbreak of

(program owner: Korea Health Industry Development

of the research efforts are focused on vector-born diseases (or

infrastructure project will be implemented as a continued

MERS, however, the response to prevent and contain

Institute, KHIDI) is closed (in 2019) and new projects

infectious diseases) transmitted by insects such as mosquito

project. The development of technologies to curb infectious

infectious diseases and technologies related to diagnostic

related to vaccine development are planned to be

and mites. The research on acute/chronic diseases related to

disease in the future related to the development of core

kits of Korea have been recognized by the world. The

implemented through the same program, it is likely that

climate change was a separate program and it was transferred

technologies in order to strengthen the capability of the

infectious disease response system and global cooperation

the share of budget provided by KDCA regarding the

to the current project since 2016.

health authorities against emerging/mutant and imported

networks, too, are re-evaluated and validated through the

infectious diseases, which are considered as a grave threat to

current COVID-19 pandemic. When a country faces a

the national economy and public health. The detailed tasks

serious threat by an infectious disease, prompt and timely

development of vaccine will increase.
The R&D program on the establishment of national

C. Ministry of Science and ICT (MSIT)

healthcare/medical research infrastructure covers various

In 2020, the Ministry of Science and ICT has injected

include the development of original technologies against

responses are critical. To make this happen, researches and

research tasks such as basic technologies to improve

KRW 24.38 billion to R&D activities on infectious disease

community-based infectious diseases, one to response to

emergency drills in preparation for an emergency should

women’s health and building the basis for the operation

through the project on the development of technologies

emerging/mutant viruses, one for zoonotic diseases that

be carried out constantly.

and standardization of stem cell bank that can serve as the

to curb infectious disease in the future as a part of the

are equivalent to a disaster, support for R&D activities

The government R&D budget regarding emerging

of Institut Pasteur Korea (IP-K), and pan-governmental

diseases has increased gradually and it is found that MSIT

R&D activities to curb infectious disease in line with

takes the largest share of government R&D spending

quarantine efforts (multiple agencies).

as much of research on infectious diseases are related
to the basic studies and research on the development
of original technologies. It is a quite different from the

6. Conclusion

fact that MSIT and MOHW spend a similar level of
budget with regard to the total budget of R&D projects

Research efforts on diagnosis and development

covering entire infectious diseases. With regard to the

therapeutic medicine vaccines in response to infectious

R&D budget for each of infectious disease, the R&D

disease emergency response are attracting the public

budget on MERS research has declined after the surge

attention more than ever. The detection and transmission

in 2015, and ones on SARS and Zika have increased as

of emerging diseases take place promptly. Hence, it is

well, except the budget for R&D activities on avian flu, an

unpredictable and World Health Organization (WHO)

area where much of the researches were carried out from

called an emerging disease as Disease X (the mysterious

the perspective of livestock industry. With regard to the

name given to the very serious threat that unknown viruses

types of programs, both bottom-up approaches including

pose to human health) and recommended countries to

support for the research/operating expenses of NST,
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individual basic researches (MSIT, MOE), as well as goal-

infectious disease emergency response」 in every 5 years

program for the development of technologies for infectious

and discuss measures to support the researches in order

driven ones such as biomedical technology development

and developed annual implementation plan to assign the

disease emergency response has closed, the program for

to respond to infectious diseases that are sudden and

and development of technologies for infectious disease

role of each ministry with regard to emerging disease R&D

the development of technologies for the prevention and

unpredicted as in the case of the current COVID-19.

emergency response were all included. With regard to

programs. Starting from 2022, the 「3 national strategies

treatment of infectious disease has commenced after

the amount of budget allocated to each program owner,

to promote the development of technologies for infectious

the feasibility analysis, and vaccine research project is

※ The government R&D investment trends included

KRICT that installed the Convergence for Emerging

disease emergency response」 will begin to be implemented.

transferred after the establishment of public vaccine

in this article are prepared by modifying and editing the

Virus Infection (CEVI) received the largest budget,

There is much attention toward the development of the

development/support center. The government should

content of the KISTEP trend brief issued in May, 2020

followed by IP-K and KDCA. Through the crossover

3 National strategies to promote the development of

maintain its R&D programs on infectious disease stably

analysis on R&D programs regarding diagnosis, vaccine,

technologies for infectious disease emergency response

and therapeutic medicine, the result found that MSIT and

as the strategies will envisage a new R&D system based

MOTIE spent the most and run the highest number of

on lessons learned from COVID-19. The importance of

programs regarding diagnostic technology development,

cooperation between ministries and with the private sector

and MOHW injected the largest budget and operated the

as well as international cooperation, has been emphasized

National strategy to promote the development of technologies

implementation plan of the 2nd national strategy to promote

largest number of programs related to the development of

before, but it is certain that the government have realized

for infectious disease emergency response (2012~2016)

the development of technologies for infectious disease

vaccines. MAFRA allocated a similar level of budget for

the importance, and obtained the experience and lessons

■ Deliberative Council of the Presidential Advisory Council

the development of diagnostic technologies and vaccines

in practice as the country continues to fight against the

on Science & Technology (2016), the 2nd national strategy

regarding animal diseases.

disease.

to promote the development of technologies for infectious

emergence response technology (diagnosis, treatment,

disease emergency response (2017~2021)

vaccine)

rd

rd

The government has been establishing 「National

There are and soon to be many changes in the

strategies to promote the development of technologies for

government R&D programs on infectious diseases as the

Reference
■ National Science & Technology Commission (2012), the

■ Special Council on Biotechnology (2020), the 2020

emergency response
■ KISTEP (2020), Technology Trends Brief-Emerging disease
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1.	Science and technology in risk
society, 2021 government R&D
budget (plan)

* The ‘government budget allocation and adjustment plan for national R&D in 2021’
prepared by the Science, Technology and Innovation Office under the Ministry of
Science and ICT (MSIT) was deliberated and approved by the Presidential Advisory
Council on S&T (PACST). The total budget allocation was adjusted by the Ministry of
Economy and Finance (MOEF) and the ‘government budget allocations for R&D’ was
approved during the State Council meeting. The national R&D budget for 2021 will be
finalized at the plenary session after review and deliberation by competent committees of
the National Assembly.
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dangers, and stressed the significance of global cooperation
and S&T efforts to respond3. The Korean government
decided to allocate KRW 27.2 for funding of national R&D

COVID-19 pandemic is not only a life-threatening

programs in 2021. The budget increased by 12.3% from

event, but also it triggers a global economic crisis.

last year with KRW 24.2 trillion and accounted for 4.9% of

The humanity now faces the perfect storm with the

its 2021 fiscal budget of KRW 555.8 trillion. The budget

simultaneous occurrence and overlap of natural disasters

for healthcare, welfare, employment took the highest share

due to climate change. Since the financial crisis in 2008,

by sector with KRW 199.9 trillion, followed by education

international organizations have warned the emergence of

(KRW 71 trillion), defense (KRW 52.9 trillion), industry,

uncertainties such as natural/man-made disasters and risks

SME, energy (KRW 29.1 trillion), R&D (KRW 27.2

and complex problems in full swing as well as ever-present

trillion), and SOC (KRW 26 trillion). With regard to the

1

Jeon Seung-su, Director
Ha Dongheun, Researcher
KISTEP Strategy Center for R&D Coordination

KISTEP News

2

▌ [Figure

1] Overview of Government R&D budget (plan) for 2021 and key investment areas
Take the lead in
overcoming crisis with S&T
2020

2021

Secure the future growth engine
with innovation and challenge

Unit: KRW trillion

2020

Korean New Deal
0.52
Digital
New Deal

1.10
105.9%

0.52
Green
New Deal

0.78
48.6%

Infectious disease

Materials·Parts·Equipment

0.43

2.15

0.17

1.72

146.4%

25.0%

Employment

SME

2.10

1.59

32.3%

2021

Researcher-led
basic research

0.47
0.34

15.8%

2021 budget
allocation
/adjustment (plan)

39.7%
Innovative growth

KRW 27.2003 trillion

1.09

0.49
DNA

Three key 1.81
industries

106.2%

2.31

27.6%

Improve the quality of life
2.44

2.24

Nurturing talent

2.35

2.03

Key R&D
KRW 22.3172 trillion

Unit: KRW trillion

8.8%

1 It is used by analogy to an usually severe storm that results from a rare
combination of meteorological phenomena. It is also an economic term
that refers to an event in which a rare combination of circumstances
drastically aggravates the event to trigger a mega-economic crisis and first
appeared after 2008 financial crisis.
2 (World Economic Forum, WEF) Categorized extreme weather events,
natural disasters, etc. as high risk groups since the outbreak of global
financial crisis in ’08 (Global Risks Report, ’17).

Disaster 1.30
safety

1.86

42.8%

Fine dust / living environment
0.18
CO2

3.1%

0.18
CO2

3 (United Nations, UN) Formative risks of humans and environment
and ensuing disasters are complex problems. Hence, the UN emphasized
the importance of science and technology to solve prolonged problems
by setting up high standards, evidence-based policy support, and
multidisciplinary research on combined risks (UNISDR, ’15).
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1] Change and share of the government R&D budget in fiscal expenditure

its R&D spending when the nation was suffering from

Germany, Japan, and Korea as of 2018. In terms of the

currency/financial crises. The 2021 government R&D

share of GDP, Korea was ranked the first with 1.04%,

budget largely consists of one for key R&D programs and

followed by Norway (1%), Germany (0.94%), Finland

the other for general R&D projects, and the government

(0.83%), and the US (0.7%). As for the R&D investment

allocates KRW 22.3 trillion for key R&D programs on

of private sector, the result found that the US took the

S&T policies and tech business and KRW 4.8 trillion

largest share with 88.2%, followed by EU (85.4%), Japan

for general R&D projects regarding humanities, general

(83.9%), China (79.4%), and Korea (77%) in 2017. The

administration, etc. As such, the budget for key R&D

share of private sector in R&D investment is on the rise

programs is gradually increasing.

in Korea.

2013

2014

2015

2016

2017

2018

2019

2020

2021 (plan)

Fiscal exWpenditure
(Increase rate, %)

279.5
(5.8)

294.3
(5.3)

302.0
(2.6)

325.4
(7.7)

344.2
(5.8)

355.3
(3.2)

400.5
(12.7)

428.8
(7.1)

469.6
(9.5)

512.3
(9.1)

555.8
(8.5)

R&D budget
(Increase rate, %)
(share of spending, %)

14.9
(8.7)
(4.8)

16.0
(7.6)
(4.9)

17.1
(7.0)
(4.9)

17.8
(3.7)
(5.0)

18.9
(6.3)
(5.0)

19.1
(1.1)
(4.9)

19.5
(1.9)
(4.9)

19.7
(1.1)
(4.6)

20.5
(4.4)
(4.4)

24.2
(18)
(4.7)

27.2
(12.3)
(4.89)

2] Status and change of R&D investment in Korea during IMF (1997)/financial crisis (2018)
(Unit: KRW 100 million, %)

1996

1997

Government

22,891.3

28,506.4

33,448.1

Private sector

71,501.4

80,137.8

Foreign invt

13.3

136.4

1998

2007

2008

34,911

81,774.8

88,292

78,370.8

118

84.3
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it was found that the US spent the most, followed by

2012

1995
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education/society (9.4%) and the government expanded

2011

R&D funding
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(Unit: KRW trillion, %)

Item / Year
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2009

2010

92,492.5

108,889.4

122,702.

230,541.9

251,426.8

269,612.4

314,896.2

697.1

1061.2

783.2

949.9

With regard to the national R&D budget by country,

▌ [Table

3] Status and change of government R&D budget by project type

rate of increase from last year, industry, SME, energy rose

support initiative worth KRW 250 trillion or 13.1% of

the highest with 22.9%, followed by environment (16.7%),

GDP, and released the investment plan to inject KRW

Classification

2016

2017

2018

2019

2020

2021 (plan)

and R&D (12.3%). The reason for high rise of national

160 trillion by 2025 to overcome national crisis and

Total R&D spending

190,942

194,615

196,681

205,328

242,195

272,003

R&D budget, showing a double-digit pace for two years in

lead the global action against structural changes with

(YoY increase rate)

(1.1%)

(1.9%)

(1.1%)

(4.4%)

(18.0%)

(12.3%)

a row, is interpreted as that the government decides to focus

the international community in post-COVID-19 era

① Key R&D

128,337

130,049

146,977

164,728

197,314

223,172 (82%)

on employment, creation of a sustainable environment, and

through the economic policy directions for the 2nd half

② General R&D

62,606

64,566

49,704

40,600

44,881

48,831 (18%)

securing the industrial and technological competitiveness

of 2020 (6th Emergency Economic Council meeting in

for economic recovery and national development as the

June, 2020) and the ‘Korean New Deal’4 (a comprehensive

highlights of its fiscal policy and priorities.

national strategy, 7

In recognition of the effectiveness of science and

th

Emergency Economic Council

(Unit: KRW 100 million, %)

Source: KISTEP, compiled by the author
▌ [Table

4] Change of government R&D budget by country

Country

2010

2011

2012

2013

2014

2015

2016

2017

2018

US

119,382

113,386

116,796

109,608

112,502

115,220

126,093

127,306

144,459

Germany

28,587

30,103

30,575

32,746

33,186

34,108

37,012

39,966

42,516

meeting in July, 2020).

technology (S&T) for the safety and survival of people

Considering that the country’s economy heavily

in responding to COVID-19, the 2021 national R&D

relies on exports based on science and technology, the

Japan

32,140

34,105

35,413

35,633

35,432

33,617

33,661

34,028

36,709

budget plan reflects the willingness of the government to

national R&D budget for 2020 by research purpose was

Korea

16,294

17,424

18,744

19,730

20,392

22,033

22,201

22,519

22,679

use R&D as the means to achieve its economic initiatives.

categorized into one for economic development (49.3%),

France

19,142

19,984

17,926

18,457

18,349

17,531

17,677

19,015

18,453

As the world’s leading organizations predict negative

basic research (23.5%), health/environment (15.1%), and

UK

13,316

12,902

12,975

14,363

14,663

14,613

14,786

15,700

17,525

Israel

1,355

1,480

1,569

1,686

1,750

1,838

1,978

2,040

2,226

growth of the global economy in 2020 such as –4.9%
(IMF) and –7.6%(OECD), advanced countries have
implemented emergency fiscal policies exceeding over
10% of GDP to boost their economy and strengthened
innovative industrial policies to reorganize industrial
structure and support the growth of new industries. The
Korean government, too, has announced its emergency

Source: OECD MSTI 2018-2(PPP/$=866.01 won). compiled by the author
4 (Digital New Deal) 4 focus areas including stronger integration of
DNA, digitalization of education infrastructure, fostering the contactless
industry, digitalization of social overhead capital (SOC), and 12
projects, (Green New Deal) 3 focus areas including Green transition of
infrastructures including city, space, and living, spread of low-carbon
and decentralized energy, innovation in the green industry and 8 projects,
(Stronger safety net) 2 focus areas including employment and social safety
net, investment in human resources and 8 projects.

▌ [Table

5] Public/private R&D investment in Korea by year

						

Classification

2013

2014

(Unit: KRW trillion, %)

2015

2016

2017

Total R&D investment

59.3

63.7

66.0

69.4

78.8

Government

14.24 (24%)

15.3 (24%)

16.3 (25%)

16.4 (24%)

17.7 (23%)

Private sector

45.06 (76%)

48.4 (76%)

49.7 (75%)

53 (76%)

61.1 (77%)
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6] Five focus areas and key technologies in the government mid/long-term R&D investment
strategies (2019~2023)
Domain

Investment area

Key industries
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7] Focus areas and key directions of 2021 government R&D investment
4 focus areas and 11 directions for investment

Key technology
Metal, semiconductor/display, ceramics and carbon/nano materials, organic/bio materials, automobiles,
manufacturing-based technologies, shipbuilding/plant, telecommunication/broadcasting and network

Emerging industries

Robotics, big data and AI, food, new drugs, convergence in agriculture/fishery, medical devices, IT security,
nex-gen bio (bio-convergence, genome, stem cell), computing/software, contents

Public infrastructure

Construction, transport/logistics, agriculture/fishery production, urban/land, SOC, new/renewable energy,
space, nuclear, resource development and utilization, power/energy storage, aviation, maritime/polar, fusion/
accelerator

Investment

Policy

▌ [Table

R&D InI

Quality of life

Climate/weather/atmosphere, brain science/disease, water management/industry, clinic/healthcare, disaster/
safety, soil and ecosystem, environmental conservation

Innovation ecosystem

Strengthen innovation capability of researchers, nurture and foster the talents, expand the basis for innovation

economy and society (Science, The Endless Frontier5).’

Strengthen research capability
of innovation leaders

① Expand innovative/challenging research led by researchers, ② Strengthen innovation capability of public
research institutes, ③ Secure research capability of regions and SMEs

Lay the foundation for growth
with S&T

④ Enhance technology independence of key industries, ⑤ Accelerate innovative growth of new industries,
⑥ Nurturing talents who will lead the 4th industrial revolution, ⑦ Strengthen technology commercialization
based on the R&D outcomes and entrepreneurship support

Improve the quality of life
experienced by the public

Strengthen the crisis response
capacity

⑧ Strengthen support for the public to live safely, ⑨ Create a sustainable environment, ⑩ Improve public
health and living conveniences

⑪ Strengthen response ability in the post-COVID-19 era

with the aim of securing the predictability for R&D

R&D investment directions for 2021 puts an emphasis on

The government R&D budget allocation and adjustment

investment to create the outcome allowing people to feel

improving the investment system to accelerate the outcomes

plan for 2021 was prepared based on the ‘government

the difference. The detailed investment strategies by sector

with goal-driven approaches, while maintaining the

mid/long-term R&D investment strategy (2019~2023, 5

was developed centering on 11 technology domains that

existing strategies7 in order to continue basic investment on

years)’ and the ‘government R&D investment directions

were analyzed and redefined based on the policy goals

the goal-driven projects. In the meantime, the government

and framework for 2021’. The ‘government mid/long-

such as S&T innovation, economic development, and

added ‘strengthening the capability to respond to the crisis’

term R&D investment strategy’ which was finalized in

enhance the quality of life stated in the 4th S&T basic

to overcome the national disaster caused by COVID-19

Main countries of the world are working hard to

February, 2019 has set five focus areas for investment

plan (2018~2022) as well as 40 technology groups, the

as a new investment area and set ‘reinforcing the response

respond to the infectious disease and recover their

including key industries, emerging industries, public

size of R&D investment on promising technologies

ability in the post-COVID-19 era’ as the priority.

economy in order to overcome the great depression in the

infrastructure, quality of life, and innovation ecosystem,

by the private sector, and the pace of industrialization

In terms of the key directions for R&D in 2021

by technology. According to this, the 2021 government

by focus area, the biggest budget was allocated to

R&D budget was allocated and adjusted. The government

government-funded research institutes with KRW 3.32

6 Key technology areas: ICT and SW, biomedicine and healthcare, energy
and resources, materials and nanotechnology, machine manufacturing,
agriculture/fishery and food, space/aviation/maritime, construction/
transport, environment and meteorology, basic/fundamental research, and
disaster/safety, and defense programs are excluded from the analysis.

7 Technology independence in materials/parts/equipment, data/network/
AI (DNA), biohealth/future car/system semiconductor (BIG 3), infection
disease, capacity building of government-funded research institutes/local
business/SME.

2. Investment strategy in 2020
government R&D budget (plan):
Turning risk from COVID-19 into
opportunity
1. Government R&D investment strategy

socioeconomic front from COVID-19. Hence, now is the
time for us to explore alternatives based on science and
technology and turn the current crisis into opportunity to
secure the technologies for survival through R&D efforts
from the perspectives that a ‘crisis lead the innovation in
science and technology and triggers the progress in our

5 A report by Vannevar Bush, Director of the Office of Scientific Research
and Development (OSRD) in 1945 at the request of the US President
Roosevelt. In the report, the author pointed out science as a sector that
should be constantly explored, and emphasized defense and war against
disease. It served to establish the National Science Foundation, President's
Science Advisory Committee (PSAC), and the Office of Science and
Technology (OST) and the Defense Advanced Research Projects Agency
(DARPA).

6
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[Table 8] Investment breakdown of 2021 government R&D budget by area
Investment area

Strengthen research
capability of
innovation leaders

Lay the foundation
for growth with S&T

Improve the quality
of life experienced by
the public

Strengthen the crisis
response capacity
(Post-COVID-19)

Key Investment direction

▌ [Table

Description

Basic research (KRW 2.35T, 15.8%↑)

• Support for individual research of outstanding researchers,
nurture outstanding researcher groups, etc.

Gov’t-funded/ministry-funded research institutes
(KRW 3.32T, 4.8%↑)

•Investment on core areas based on R&Rs of competent organizations

Local R&D (KRW 0.96T, 2.8%↑)

• Support for R&D led by region and their innovation platforms

R&D dedicated to SMEs (KRW 2.44T, 8.8%↑)

• Reduce the R&D burden on SMEs and provide tailored support
by business life cycle

Materials/parts/equipment (KRW 2.15T, 25.0%↑)

• Support for core strategic items (100) +α, technology independence
and commercialization

D.N.A. ecosystem (KRW 1.01T, 106.2%↑)

• Secure core technologies of data, network, and AI, and seek industrial
convergence

3 key industries (KRW 2.31T, 27.6%↑)

• S trengthen industrial competitiveness of biohealth, future car,
system semiconductor

Nurturing talent (KRW 0.47T, 39.7%↑)

• Nurture talent in promising areas in preparation for
the post-corona era based on the demands at site

Commercialization/startup (KRW 1.62T, 30.3%↑)

• S upport for entrepreneurship of promising venture business and
startups and commercialization

Disaster safety (KRW 1.86T, 42.8%↑)

• Support for the efforts to respond to crime/safety incidents and
minimize damage from disasters

Fine dust/living environment (KRW 0.35T, 24.9%↑)

•R
 esolve issues undermining the living environment such as fine dust,
waste disposal, etc.

Digital New Deal (KRW 1.08T, 105.9%↑)

• Support for efforts to converge DNA with entire industries and
public services as well as contactless services

Green New Deal (KRW 0.78T, 70.3%↑)

•A
 dopt eco-friendly manufacturing process, increase the efficiency
of new/renewable energy, etc.

Infectious disease (KRW 0.43T, 146.4%↑)

•D
 evelop COVID-19 vaccines and treatment, strengthen response
ability against infectious disease
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9] Investment priority and S&T policy direction of the US and Japan
Invt priority of the US

Priority

KISTEP News

• Health security and innovation
• Future industries
• Security
• Energy and environment
• Space

• Nurture future S&T workforce
• Optimize the research
environment/outcome
• Build multidisciplinary
partnerships and promote
technology transfer
• Strengthen data influence

S&T policy direction of Japan

Transform R&D based
on data collection/use

• (R&D digital transformation) Strategic collection/use of data, super
computer/AI-based analysis, super computer data based storage,
maintenance on Beyond 5G high-speed communication network (SIMET)
• (Open innovation) Sharing data and pre-print outcomes and joint research
based on global cooperation
Respond to environmental problems

Respond to
environmental
problems

• (2℃ target) Achieve the goal of 「environment innovation strategy」 selected
during the ministerial meeting in January, 2020 earlier than its plan:
Required to reduce the CO2 emissions by 2.7% from 2020

「Safety.security」 related
measures

• (Think tank building) Review conditions to build a S&T think tank for
disaster prediction to create a safe and secured society for the public
• (Response to technology outflow) Consider measures to guarantee the
soundness and fairness of research as the nation increasingly faces issues
undermining the transparency and openness of research due to improper
intervention of foreign players

Technology strategies
for Post-COVID-19

• Maintain and reinforce its strengths in advanced technologies: Bio, AI,
quantum engineering, materials, space

As for the government R&D investment directions of

installed the Office of Technology and was reorganized

major economies, the Office of Science and Technology

into the National Science and Technology Foundation

Policy (OSTP) and the Office of Management and

(NSTF)9, and expanded investment on efforts to reinforce

Budget (OMB) of the US jointly announced priority

technological competitiveness and economic dominance

areas that require intensive investment with the allocation

of the US. As for Japan, the government released its S&T

of the federal R&D budget for 2022 (August, 2020) .

policy directions in preparation for the Post-COVID-19

The US government has also proclaimed to respond

era during the ‘7th meeting to implement integrated

to the recent COVID-19 crisis and reorganize the

innovation strategies’ held in June, 2020, and designated

structure of future industries. For instance, it newly

bio, AI, quantum engineering, materials, and space as key

added ‘areas related to the health security innovation’

technologies for the era after COVID-19. Based on the

8

trillion, followed by one to dedicated to SME R&D

for data/network/AI (DNA) ecosystem, and KRW 0.47

to its investment priority, emphasized the preparation

policy directions, the Japanese government plans to expand

(KRW 2.44 trillion), basic research (KRW 2.35 trillion),

trillion for nurturing talent. In the ‘Improve the quality

for health security of companies engaging in medicine,

R&D investment, strengthen the research capability, and

and regional R&D (KRW 0.96 trillion) in ‘Strengthen

of life experienced by the public’ area, the government

bioengineering, and S&T, and presented diagnosis,

support the efforts to improve related environment for the

research capability of innovation leaders’ area. As for

plans to inject KRW 1.86 trillion for disaster/safety, and

vaccine/treatment, infectious disease modeling/prediction,

use of data and ICT.

‘Lay the foundation for growth with S&T’, KRW 2.31

KRW 0.35 trillion for fine dust/daily living safety. With

medicine/bioengineering, and bioeconomy as the core

trillion was allocated to the three key industries (future

regard to ‘Strengthen the crisis response capacity’ area,

technologies. The National Science Foundation (NFS)

car, biohealth, system semiconductor), KRW 2.15 trillion

KRW 1.08 trillion was allocated to Digital New Deal, and

for materials/parts/equipment, KRW 1.62 trillion for

KRW 0.78 trillion and KRW 0.43 trillion were assigned

technology commercialization/startup, KRW 1.01 trillion

to Green New Deal and infection disease, respectively.

8 OSTP, OMB. FY 2022 Administration Research & Development
Budget Priorities and Cross cutting Actions.

9 Changed its name as National Science and Technology Foundation and
strengthened its efforts to create a hub for core technologies and support
related activities.
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2. Government R&D budget by ministry/organization

Ministry of Trade, Industry and Energy (MOTIE) with KRW

700 billion, followed by MOTIE with KRW 681.9 billion,

36.4%), Ministry of the Interior and Safety (MOIS, 28.4%),

As for the 2021 government R&D budget by ministry/

4.9 trillion, and Ministry of Education (MOE) with KRW

DAPA with KRW 333.3 billion, and Ministry of Health and

and Ministry of Food and Drug Safety (MFDS, 18.6%). The

organization, the Ministry of Science and ICT (MSIT) plans

2.4 trillion. With regard to the increase of budget from that

Welfare with KRW 300.6 billion, and Ministry of SMEs and

government R&D budget rose significantly centering on the

to spend the most with KRW 8.7 trillion, followed by the

of last year, MSIT recorded the largest increase with KRW

Startups (MSS) with KRW 244.7 billion. It appears that all

ministries/agencies with high demands for S&T applications

ministries and administrations are expanding their R&D

and specific R&D. It means that efforts to innovate the

budget. Specifically, the R&D budget of MOHW for S&T

national infrastructure based on S&T and investment on

use and goal-driven research and one of MSS for support

R&D by socioeconomic purpose are increasing. Thus, there

of tech-based startups have increased gradually. Compared

is a need to improve the national R&D governance in general

to last year, the R&D budget of Korean National Police

to strengthen joint research and cooperation with multiple

▌ [Table

10] The status of 2021 government R&D budget and change from last year by ministry/
organization

(Unit: KRW 100 million, %)

Min/Org

2017

2018

2019

2020

2021 (plan)

YoY increase

%

Total

194,615

196,681

205,328

242,195

271,972

29,777

12.3

MSIT

67,484

67,357

69,956

79,882

86,883

7,001

8.8

Agency (KNPA) recorded the steepest increase with 118.5%,

ministries, increase the efficiency in budget management

MOTIE

32,057

31,623

32,068

41,718

48,537

6,819

16.3

followed by Nuclear Safety and Security Commission (NSSC,

through systematization, and reinforce pan-governmental

DAPA

27,838

29,017

32,285

39,191

42,524

3,333

8.5

MOE

17,481

17,488

19,286

21,933

23,550

1,617

7.4

51.8%), MOHW (48.7%), and National Fire Agency (NFA,

capabilities to allocate budget and adjust projects.

MSS

11,172

10,917

10,744

14,885

17,331

2,446

16.4

RDA

6,356

6,533

6,504

7,131

7,989

858

12.0

MOF

5,935

6,145

6,362

6,906

7,885

979

14.2

MOHW

5,243

5,479

5,511

6,170

9,176

3,006

48.7

MOLIT

4,738

5,058

4,822

5,247

6,006

759

14.5

OPC

4,546

4,784

5,002

5,178

5,302

124

2.4

ME

3,026

3,010

3,315

3,601

4,072

471

13.1

MAFRA

2,095

2,198

2,239

2,350

2,779

429

18.3

KMA

1,286

1,328

1,105

1,014

1,162

148

14.6

KFS

1,038

1,093

1,187

1,289

1,493

204

15.8

MFDS

844

857

891

1,000

1,186

186

18.6

MCST

753

761

728

956

1,129

173

18.1

NSSC

645

692

744

753

1,143

390

51.8

MOIS

430

576

689

808

1,037

229

28.3

MND

383

456

495

533

556

23

4.3

CHA

403

451

445

520

607

87

KIPO

372

368

374

471

545

KCG

112

138

174

201

289

KNPA

97

133

186

225

▌

[Table 11] The key national R&D budget for 2021 by policy area and YoY increase
(Unit: KRW 100 million, %)

Policy area

2020 Budget

2021 Budget
Government plan

YoY increase

YoY increase rate (%)

16.7

Basic research
Regional R&D
R&D dedicated to SMEs
Materials · parts · equipment
Infectious disease
BIG3 industries
(Future car)
(System semiconductor)
(Biohealth)
Overall employment
(Nurturing talent)
(Entrepreneurship)

20,278
9,352
22,406
17,206
1,738
18,097
2,685
2,697
12,716
15,857
3,395
4,697

23,484
9,611
24,382
21,515
4,390
23,099
3,672
2,874
16,554
20,979
4,744
5,538

3,207
259
1,976
4,309
2,652
5,002
987
177
3,837
5,122
1,349
840

15.8
2.8
8.8
25.0
152.5
27.6
36.8
6.6
30.2
32.3
39.7
17.9

74

15.7

88

43.8

(Tech commercialization)

7,764

10,697

2,933

37.8

492

267

118.7

Korean New Deal
Digital New Deal
(DNA ecosystem
(Contactless industry
(SOC digitalization)
Green New Deal
(Green infrastructure)

9,814
5,247
4,892
244
111
5236
779

18,730
10,951
10,235
338
378
7,779
1,048

8,770
5,558
5,197
94
267
2543
270

89.4
105.9
106.2
38.8
239.9
48.6
34.7

(Low carbon/decentralized energy)

3,950

5,001

1,051

26.6

507

1,729

1,222

240.8

NFA

190

129

151

153

209

56

36.6

MOFE

53

52

26

27

28

1

MOEL

8

8

8

8

8

0

3.7
20.0
-

SDIA

8

8

7

7

7

MPM

5

5

5

5

6

-

MOU

4

4

4

4

4

1
-

KFTC

4

4

4

4

4

-

-

NAACC

4

4

4

4

4

-

-

(Green industry)

MOFA

3

3

3

3

3

-

-

MOGEF

3

3

3

3

3

Employment safety net

-

360

455

95

26.3

-

MOLEG

1

1

1

1

1

-

-

MOJ

0

0

0

14

25

11

78.6

Disaster safety
Fine dust
Living environment

13,020
1,763
1,065

18,599
1,817
1,712

5,579
54
647

42.8
3.1
60.7
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12] 2020 government R&D budget by tech area and YoY increase

Special Committee
Public·space

Energy·
environment

Machine·materials

ICT·convergence

bio·medicine

560,309
396,813
432,857
897,385
434,140
396,274
717,095
1,015,158
1,447,453
892,375
764,339
829,807
310,703
1,179,145
999,779
2,644,687
2,635,333

568,914
491,421
463,343
1,075,737
540,899
434,468
821,027
1,288,313
1,675,714
979,983
807,099
949,133
440,123
1,642,255
1,206,581
2,831,689
2,781,465

8,605
94,608
30,486
178,352
106,759
38,194
103,932
267,012
231,249
87,608
42,760
119,326
129,420
463,110
206,802
187,002
146,132

YoY increase rate
(%)
1.5
23.8
7.0
19.9
24.6
9.6
14.5
26.1
16.0
9.8
5.6
14.4
41.7
39.3
20.7
7.1
5.5

National Research Counci
of S&T (NST)

2,102,580

2,189,573

86,993

4.1

Ministry-funded research
institutes

1,065,254

1,129,446

64,192

6.0

Subcommittee

2020 Budget

Space·aviation
Disaster·maritime
Construction·transport
Energy·resource
Nuclear·fusion
Environment·meteorology
Machine·manufacturing
Materials
SME·established biz
Region
ICT SW
ICT HW
Contents·service
Bio·health·medicine
Agriculture·fishery·food

Basic·fundamental
Defense

3. G
 oal-based investing portfolio
in the 2021 government R&D
budget (plan)

2021 plan

YoY increase

for investment. The key policy areas include ‘strengthen response

240.8% (KRW 172.9 billion), followed by SOC digitalization

there are 945 major national R&D projects in total and 84

to infectious diseases including the development COVID-19

(239.9%, KRW 37.8 billion), infectious diseases (152.5%,

more projects are added from 2020. Specifically, the 945

vaccines and treatment, etc (KRW 428.3 billion, 146.4%↑)’,

KRW 439 billion), DNA ecosystem (104.8%, 1.0235 trillion).

projects consists of 249 new programs and 696 continued

‘support for Korean New Deal to accelerate the market-leading

The R&D budget for disaster safety, living environment, and

programs. The budget deliberation of national R&D project

economy (KRW 1.86 trillion, 89.4%↑)’, and ‘increase the

contactless industries rose greatly compared to last year by

by technology area is made by 7 special committees under

The key national R&D budget is allocated and adjusted

competitiveness of the three key industries including biohealth

42.8%, 60.7%, and 38.8%, respectively.

the Presidential Advisory Council on S&T (PACST). As for

according to investment priority in policy areas based on the

future car system semiconductor (KRW 2.31, 27.6%↑)’ With

government R&D investment directions. The policy areas

regard to the amount of R&D budget by policy area, KRW 2.44

are set encompassing the socioeconomic objectives and core

trillion will be allocated as the budget dedicated to R&D by

The government R&D budget is deliberated based on

trillion, followed by defense with KRW 2.7814 trillion, bio/

technologies, and the investment portfolios are developed

SMEs, KRW 2.35 trillion for basic research, KRW 2.31 trillion

main R&D programs in 11 key technology areas . In 2021,

healthcare/medicine with KRW 1.6422 trillion, materials with

according to detailed directions for investment areas. The

for future car, system semiconductor, biohealth (BIG), and

government has defined the investment objectives of R&D

KRW 2.15 trillion for materials·parts·equipment. The budget

1. Investment portfolio by policy area

budget for 2021 as ‘ambitious investment to secure the future

for employment (KRW 2.10 trillion), disaster safety (KRW 2.08

competitiveness and strengthen the nation’s innovation

trillion), and regional R&D (KRW 961.1 billion) was increased

capability to prepare for the post-COVID-19 era’ and presented

as well. In the meantime, it was found that R&D investment

‘overcoming crisis’ and ‘securing growth potential’ as its visions

in green industries was increased the most from last year with

the amount of R&D budget by technology area, the largest
budget was allocated to basic research with KRW 2.8316

2. Investment portfolio by technology area
10

KRW 1.2883 trillion, and agriculture/fishery/food with KRW
1.2065 trillion. The contents/service area showed the highest
10 Key technology areas are classified as ICT and SW, biomedicine and
healthcare, energy and resources, materials and nanotechnology, machine
manufacturing, agriculture/fishery and food, space/aviation/maritime,
construction/transport, environment and meteorology, basic/fundamental
research, and disaster/safety. The budget for defense programs is
deliberated by a special committee separately.

increase from last year with 41.7% followed by, bio/health/
medicine with 39.3%, materials with 26.1%, nuclear/fusion
with 24.6%, and disaster/maritime with 23.8%.
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Reference

In addition, the government should provide a technology
strategy system and budget management system from the
macroscopic viewpoint. The government spending on

■ The government R&D investment directions and framework for 2021 (plan)
(Presidential Advisory Council on S&T (PACST), March,’20)

It was found that Korea provided the most effective

national R&D is a means to achieve the socioeconomic

■ The government R&D investment directions and framework change for 2021 (plan) (PACST, May,’20)

response to COVID-19 according to the COVID-19

objectives and the innovative outcome in S&T is created

■ The government R&D budget allocation/adjustment for 2021 (plan) (PACST, June, ’20)

esponse effectiveness tracker11 recently released by

through the activities of R&D leaders. It is certain that rapid

■ The government R&D budget allocation/adjustment details for 2021 (plan) (PACST, August, ’20)

the UN. Such result was possible thanks to aggressive

environmental change, ever-present dangers in daily life,

■ The economic policy directions for the 2nd half of 2020 (6th Emergency Economic Council Meeting, June, ’20)

government measures to curb the disease and compliance

disruptive innovation from competition in technology sector,

■ Korean New Deal(7th Emergency Economic Council Meeting, July, ’20)

of the citizens to follow related regulations. Also, bio/

and transformation of socioeconomic system will accelerate

■ Government Research and Development (R&D) Budget: FY 2020 (KISTEP, February, ’20)

medical technologies and the ICT infrastructure helping

further. From the new perspectives of seeking sustainable

■ OECD, Main Science and Technology Indicators 2018-2

people engage in contactless activities to respond to the

development and securing technologies for survival in risk

■ OECD, http:// www.oecd-library.org/statistics

infectious disease contributed greatly as well. It is also a

society with increasing uncertainties, it is the time for us to

■ NSF, http://www.nsf.gov

testament to the importance of S&T in terms of the roles

diagnose the effectiveness of S&T and efficiency of R&D,

■ AAAS, http://www.aaas.org

and objectives that serve to guarantee the public health

and embark on the transformative discourse and exploration

■ Horizon 2020, http://ec.europa.eu/programmes/horizon2020

and safety and national development as well as strengthen

on the investment system for leading R&D projects.

its competitiveness. In the IMD World Competitiveness
Ranking 202012, Korea took the 23rd place in composite
ranking, and came at 3rd and 13th in scientific infrastructure
and technological infrastructure, respectively. As for the
Global Competitiveness Ranking 2019 announced by the
World Economic Forum (WEF)13, the country took the 13th
spot in composite ranking, and was placed the 13th, 1st, and
6th in terms of ICT penetration, macroeconomic stability,
and innovation capability, for each.
In 2021, the government allocated the biggest spending
ever for national R&D budget. Major countries of the
world are working hard to reorganize their technology
strategies and investment system to take the lead in the 4th
industrial revolution and post-corona era where materials,
bio, and digital technologies are converged all together. In
order to implement the government R&D investment
strategies and directions, ‘overcoming crisis and securing
growth potential for the post-COVID-19 era’, close linkage
among the public/private sector, and the industry/academia/
research institutes in terms of technology strategies and

11 UN and the University of Cambridge jointly developed an indicator to
measure the COVID-19 response effectiveness of OECD countries, and
Korea was ranked the first place. Later, the UN has released Sustainable
Development Goals Report 2020 based on the result.
12 International Institute for Management Development (IMD), a
business education school located in Switzerland has been evaluating
world competitiveness ranking of 63 economies including OECD
members and emerging countries with their scores on 20 categories in
4 areas such as economic performance, government efficiency, business
efficiency, and infra structure. Korea took the 41st (1999), 22nd (2011),
29th (2016), 28th (2019), and 23rd place (2020) in the composite ranking.
13 The World Economic Forum has announced global competitiveness
ranking of 140 countries each year. The ranking was calculated based on
the survey results responded by international organizations and CEOs
global enterprises in 12 sectors consists of 4 domains including basic
environment, human resources, market, innovation ecosystem. The
composite ranking of Korea was 11th in 2007 and 26th in 2016.
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a potential for responding to future changes, although they

Under the vision of ‘becoming a leader to innovate

embrace a high risk of failure. It means that we need to

national R&D programs’, KARPA explores research themes

promote so-called ‘problem-solving R&D’ programs that

related to issues to be resolved in advance to make Korea as

support the entire process including definition of problem,

an affluent and better place to live and makes an effort to

development and demonstration of technologies required

innovate systems and regulations to support more efficient

to solve the defined problem, and real-world application.

implementation of such innovative research tasks. It plans to

In a nutshell, now is the time for us to get away from the

develop about 20 projects and implement pilot projects in

conventional chasing R&D strategy with precise goals and

parallel for the next 4 years by 2023, and related ministries

formula for success, and shift to a bold and challenging one

will allocate their budgets to provide financial resources for

to pursue pioneering research programs.

the R&D projects.

Through the ‘national R&D and innovation plan’ introduced
at the meeting of Presidential Advisory Committee on S&T
(PACST) in 2018, policy makers shared their opinions that
existing R&D activities focusing on quantitative results had

2. Organizational structure of
KARPA

limitations to resolve national issues, and emphasized a need
to establish a system to support high-risk/innovative R&D

Led by the Director or leader of KARPA Project Support

programs through the ‘measures to strengthen risk-taking

Team as the supervisor of the project, KARPA organization

incentives and innovativeness of national R&D’ presented at

consists of Project Support Team, Project Support

the S&T Ministerial Meeting in May, 2019.

Committee, and R&D support teams by individual project.

The so-called innovation challenge project was

KARPA R&D projects are carried out across ministerial

developed based on the consensus and necessity as stated

boundaries under the leadership of Director of KARPA

above. In July, 2019, a Committee to explore research

Project Support Team who provides a framework for

themes was launched and the Committee members

national R&D programs and R&D project leaders who

reviewed 347 projects in demand submitted by research

are in charge of individual projects.

institutes and related ministries. Final candidate groups of

The Director of KARPA Project Support Team explores

its chronic issues such as public safety, environmental

research themes for 2020 were chosen. In the meantime,

research themes of the year and develops R&D projects

pollution, population ageing, etc. with ever evolving science

related ministries continued to hold the working level

with related ministries based on the themes. He/she also

Countries across the globe are relying on their science

and technology. However, it is equally true that national

meetings to share their opinions on the future directions,

reviews the implementation status of ongoing projects and

and technology (S&T) capabilities to overcome the

R&D programs of Korea are mostly focusing on yielding

laying the foundation for the launch of project.

manages the entire progress as the supervisor of KARPA. In

challenges posed by COVID-19 this year. As evidenced

quantitative results including the number of theses and

It is a pan-governmental R&D project with the aim of

addition, the Director is responsible for communications

by COVID-19, building an innovative system allowing

patents, and the tasks are selected among the ones with a

boldly innovating national R&D programs to resolve

with related ministries during the projects, public relations

a country to mobilize its best S&T capabilities available

high probability of success.

national issues, predict the future changes in advance to lay

and cooperation with media, the National Assembly, and
other external agencies.

1. Background of KARPA

to prepare for technical solutions and respond to national

In order to predict the future brought by the 4 industrial

the foundation for preemptive response. Its English title was

agendas in advance is a prerequisite for solving technical

revolution, explore areas that Korea can take the lead and

named as Korea Advanced Research Program Accelerator

Each R&D project leader is responsible for the

problems that might occur in the future.

nurture them as the future growth engines, the country

(KARPA) with the meaning of promoting the development

implementation of competent project led by the private

needs to embark on challenging R&D programs that have

and innovation of national R&D programs in Korea.

sector, and he/she acts independently with autonomy

Likewise, chances are increasing for a nation to tackle

th
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purchase’, ‘hiring foreign research teams’, ‘readjustment

candidates based on opinions of experts in various sectors,

of objectives (moving target)’ and ‘early exit’ that are

and topics were reviewed in terms of the necessity and

rarely applied to conventional R&D. In the meantime, it

feasibility of the project. After deliberating on the existing

will constantly explore and apply outstanding systems in

candidates and new ones through PACST meetings and

the implementation process that are already used in the

seminars, KARPA Project Support Team selected the

private sector or overseas research institutes, but are not

research themes. KARPA Project Support Committee

adopted to the government R&D.

finally deliberated whether or not to confirm the themes

KARPA Project Support Team currently focuses on

after discussions with leading and participating ministries.

finding research themes. The research themes that have

As the result, the KARPA Project Support Committee

identified already are selected in final based on the review

has decided two technologies including 「New conceptual

through advisory council, seminars, and meetings with

memory technology for permanent preservation of big

and engages in the entire process of R&D project from

Support Team also intends to significantly improve the

related ministries with regard to the clarity of objectives,

data」 and 「Flying autonomous underwater vehicle (AUV)

detailed planning to assessment of outcome.

project management methods and apply them flexibly

challenging goals, innovativeness, distinctiveness, and

for early response to maritime accidents」 in its 2nd meeting

according to the conditions and situations at sites.

implications.

held on July, 24.

As for 2020, KARPA plans to develop about 5 new R&D

The first research topic is ‘New conceptual memory

projects, applies for the budget with ministries serving as

To determine the research objectives, KARPA·Project

In order to develop R&D projects for 2020, 347 business

project leaders and requests to conduct a feasibility study, if

Support Team intends to select advanced research goals

demands were collected by related ministries and research

required, and commences the projects in earnest next year.

with a high probability of failure but that would bring

institutes for two months starting from February, 2019.

The data generated by the humanity has exploded in

KARPA Project Support Committee consists of the

significant implications on the society and economy if the

KARPA Project Support Team selected 10 candidate

volume, growing exponentially, which leads to massive

Chairman, 26 other members from public employees of

results are turned out to be successful, instead of ones that

research themes after discussions with experts from the

costs in operating data centers. The existing memory R&D

related ministries and ones from the private sector, and the

seek gradual development of technologies from on phased

private sector. Detailed topics were identified from the ten

projects has been focusing on increasing the capacity of

Director of Project Support Team. The Committee is the

improvement. Escaping from technology-centered project

public/private joint organization and its main activities

planning based on the technology roadmap, it also applies

includes selection of research themes, project planning,

a ‘goal-driven approach’ with a flow of problem definition,

regulatory improvement during the implementation,

task assignment, implementation research, application at

review and coordination of matters related to dispute

site according to the problem-solving demand.

resolution between ministries.

Also, KARPA Project Support Team plans to separate
the research and management activities so that researchers

Three focus areas of research themes
1

Realize the healthy and happy era of centenarians

2

Build a safe and pleasant society

3

Achieve a sustainable development of the Korean economy

can focus on their research to boost challenge spirit,

3. D
 ifference between KARPA and
existing national R&D projects

Selection criteria for research themes

and professional managers from the private sector
with expertise in management will be responsible for
the project management in order to maximize the

As KARPA was initiated from the awareness that

management capability required to create outcomes

the country needs to take an entirely new approach

of advanced R&D projects. Also, it will aggressively

to implement national R&D projects, it intends to

use efficient and flexible research systems such as

differentiate itself from existing ones in various aspects

‘competitive R&D’, ‘policy assignment’ ‘international

so that researchers focus on their duties. KARPA Project

peer review an various assessment methods’, ‘technology

technology for permanent preservation of big data’.

1

Clarity of the objectives

Does the project present precise and detailed problems
to be solved and objectives, and tasks?

2

Challenging goals

Does the project seek to achieve the world’s first or best goals?

3

Innovativeness

Is it available for the project to bring disruptive innovation?

4

Distinctiveness

Isn’t it that the project has been implemented already
or overlaps with others?

5

Implications

Is it possible for the project to bring a significant implication
on S&T, industry, and society, if it succeed?
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new memory enabling permanent preservation of big data

methods of the two selected research themes by the end of

compete to achieve the same objective, and others so that

to increase the dominance in data center industry and secure

2020. It will also explore up to three more topics to select

the research efforts are made in more flexible and efficient

global competitiveness.

5 for 2020 in final during September, and complete the

ways in order to ‘lead challenging research culture and

The second theme is the ‘flying AUV for early response

project planning in February, 2021. The prepared project

improve related systems.’ Specifically, it will eliminate

to maritime accidents’. It is to develop an unmanned vehicle

plans will be reviewed for budget allocation starting

annual assessment and frequently check the progress in

that moves across the sky or underwater to promptly identify

from May, 2021 and they will be implemented as new

parallel. Assessment related systems will be improved so

the location of maritime accident for intial response.

R&D projects as of January, 2022. When the competent

that researchers carrying out projects that are determined

When a maritime accident occurs, it is difficult to identify

agency applies for the budget based on the project plan

to discontinue the implementation (“No go”) are not left

the location promptly due to extreme weather conditions and

and the budget allocation has been confirmed, individual

to receive unfavorable treatment. In addition, KARPA will

lack of equipment. Although over 80% of maritime accidents

agency will select the R&D project leader to implement

install and operate ‘advisory group to improve systems’ to

took place in small vessels, it is equally difficult to search and

the project. To implement the project, KARPA Project

explore matters to be improved in research systems and

silicon-based semiconductors per unit area or securing

rescue as they were sinking fast. The search and rescue upon

Support Team plans to use various approaches including

provide detailed measures in order to reinforce challenging

original technologies for new materials. Unlike previous

maritime disasters were mostly done by ships and divers, and

public offering, policy assignment, outsourcing to foreign

mindset of researchers.

approaches, the research theme embarks on the challenge

which might cost the life of divers during the rescue activities.

research institutes deemed proper for the project.

to develop fundamental technologies and systems for bio-

The purpose of the research is to develop advanced flying

based memory foam with ultra low power/long lifespan.

AUV that helps for initial response to maritime accidents

With regard to the implementation strategy, KARPA
has laid out the following principles.

Fourth, the project will be jointly planned and managed
by the KARPA Project Support Team, related ministries, and
supporting bodies so that the initial objectives of the project

An example of new conceptual memory technologies for

during extreme weather conditions as it can move across both

First, it sets strategic tasks as its challenging goals that

are pursued from the allocation of budget to implement

permanent preservation of big data includes DNA-based

water and sky to solve the problems listed above in order to

require interventions by the government to tackle the

and close the project to ‘seek process innovation leading the

data storage. It stores the data with a DNA base pair length

minimize the loss of life.

issue. KARPA selects unprecedented and challenging

new research culture.’ By doing so, the project can maintain

of 0.34 nm in 4-bit types. When DNA chains are twisted

The existing element technologies such as control and

objectives with the possibility of failure to take the lead,

its consistency laid out to the purpose of planning till the

to be condensed, the data capacity per unit area increases

observation functions of the unmanned flying vehicle,

instead of the ones to chase advanced countries. In order

end of the project and reduce the duration with integrated

exponentially with a high concentration. Another benefit is

AUV technologies, autonomous underwater operation, etc.

to tackle upcoming social issues that require responses at

approaches to secure the timeliness of the project.

that there is no additional cost for cooling.

are further developed and converged for flying/underwater

national level, KARPA plans to seek pan-governmental/

Lastly, KARPA plans to operate ‘Crazy Idea Accelerator

There is a growing interest in DNA-based data storage

operations accordingly. By doing to, it aims to enabling

cooperative project concentrating national capabilities,

(CIA) forum’, an online platform where researchers can

in overseas as well. For instance, the Intelligence Advanced

operation one of the two conditions (sky/water) and

rather than the ones pursued by each ministry, sector,

explore, assess, and develop their unique and creative ideas so

Research Project Activity (IARPA) of the US has formed

overcoming obstacles such as slow speed underwater or

technology.

that challenging schemes that may change the world can be

a consortium to develop DNA memory (worth KRW 59

operation of mother ship, etc.

Second, KARPA applies ‘two-track approaches consist of

presented via various routes to ‘realize open project planning

Another goal of the research topic is to build an emergency

exploration and package-based project planning methods’.

approaches and explore research themes constantly.’ In

solution system for maritime accidents to nurture related

If there is a high chance of failure, such idea should undergo

addition, it will adopt ‘open evaluation’ method that

industries and preoccupy the global market.

a feasibility study before implementing the next activities. If

outstanding experts in S&T openly assess candidate project

developing sequencing technologies from the biological

its validity is proved, it will be planned to be implemented

themes in a forum to raise the fairness of evaluation system.

perspective, the focus was put on utilizing the advantages of

as a large project with the packaged approach from R&D to

Based on a series of efforts mentioned above, KARPA

billion) and Microsoft has injected a large budget from the
early days of DNA digital data storage.
Rather than pursuing a perfect DNA synthesis and

DNA to develop technologies tailored to realize a data storage

4. The future of KARPA

device (memory). The project aims to storing all data with

demonstration and commercialization.
Third, adopt the Go/No go assessment method that does

less power consumption to resolve data storage issues, while

The KARPA Project Support Team plans to determine detailed

not make a judgment on the success/failure of the project,

not worrying about the loss of data. In addition, it is a brand

research objectives, composition of tasks, implementation

competition-based R&D in which multiple researchers

Project Support Team will provide a platform to innovate
the public R&D sector in Korea.
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■	It is necessary to explore various trends and issues that may affect STI policies, and analyze and

STI Policy Agenda Towards 2030

respond to them in terms of establishing and implementing innovation policies.
•	Hereby, we have identified and analyzed agendas that can serve as references to develop STI

Byeon Soon-cheon, Director General
KISTEP Office of S&T Policy Planning

policies. The outcome of our research can be used as a basic material for policy development
and it can bring novel ideas and implications for new policies.

Method
KISTEP has explored various trends and issues that may affect the science,
technology, and innovation (STI) policy and provided countermeasures in

■	The researchers have explored major trends and emerging issues of the economy and society,

advance. This article provides an overview of 「STI policy agenda towards 2030」

and selected issues for an in-depth analysis.

(KISTEP Issue paper vol. 280) with 12 agendas that require attention to develop

•	To identify the trends and issues, the researchers applied the horizon scanning technique and

and execute STI policies by 2030. The entire article can be found on KISTEP
homepage.

explored the existing trend research reports.
• Next, ‘issue (trend) x policy area ripple effect’ was analyzed by the economic and social sectors.
•	Issues of each domain were analyzed in terms of future forecast and their impact on STI
policies to identify major issues and agendas.
■	Looking into changes by 2030, the researchers defined the candidates for policy agendas
(20) that policy makers should be focused on within the next 5 years in consideration of the
relevance of STI, readiness for policy response, etc.

Background

•	20 candidates were selected after screening them from the 1st round candidates (19) and the
2nd round ones (31).
■	The scope and speed of environmental changes to consider in establishing STI policies are

■	To select agendas for the analysis, candidates were reviewed by key STI decision makers of

increasing rapidly.

KISTEP and outside institutions and a survey was conducted targeting industry, academia, and

•	Future innovative technologies such as AI and big data continue to spread in full swing,

research institutes, and 12 agendas were selected in final.

and there is a rapid paradigm shift in various sectors of the economy and society.
		- Paradigm shifts in economic theory and policy such as the platform economy and

•	The researchers asked the urgency and effects of the 20 candidates of STI policy agendas
throughout the survey.

gig economy are swiftly changing various aspects of the economy including labor,
workplace capabilities.
•	In addition, complexity and uncertain are increasing due to a series of mega trends
such as climate change, calamity and disaster, and urbanization, and there is a growing
possibility of the occurrence of unexpected event.
•	Based on the background, there is an increasing need to respond to such changes effectively
by considering their impacts in the process of developing and implementing STI policies.

■	Directions for future STI were defined and details of 12 policy agendas were prepared based on
the result of analysis on changing environment and impact of each selected agenda.
•	To be specific, the current status and issues were identified through the literature study,
analysis of trend reports both at home and aborad, survey, etc. and consultation with experts
at KISTEP and outside institutions were made and priorities were determined to develop
policy directions and key agendas.
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■	Based on the issues found by domain, key agendas were explored by analyzing the forecast and
future implications within the areas of STI policies.
*	Policy areas: R&D, talents, new industries, region, social issues, openness/cooperation, R&D
investment, assessment, regulation, intellectual property, etc.
■	Major trends and emerging issues related to STI towards 2030 were reviewed based on their
implications, probability of occurrence, readiness for policy response, relevance to S&T, etc.
• The identified issues and trends are as follows: 11 in economy and industry, 5 in society,
7 in politics, 4 in environment and ecology, 6 in innovative technologies, and 10 in

▌ [Table

2] Review on implications of each issue (example)

Issue (or trend)

Reinforcing a stance of
our country first

Chasing of emerging countries and
response of major industries

(All)
Forecast, implications, etc.

Worsening tech trade balance,
increasing technological/industrial
conflicts between countries,
worsening US-China trade war,
increasing probability of occurrence
of trade conflicts between countries
beyond US-China

Weakening competitiveness of
key industries of Korea in the
global market, decreasing job in
key industries, reorganization and
restructuring of key industrial
structure

R&D (Basic, large, research
environment, university,
government-funded research
institutes, private sector R&D)

-

Decreasing public sector investment
in R&D

Talents (research/industry, new
employees/women, re-education,
foreign talents)

Shrinking R&D talent pool (due to
decreasing no. of students studying
overseas)

Growth engine (startup, venture
company, SMEs, major/emerging
industries, job)

Worsening profitability of exportled growth engine industries

Local (cluster, regional innovation)

-

Social issues (identification of
problems, R&D delivery system,
priorities)

Increasing social conflicts of foreign
students and migrant workers in
Korea

Openness/cooperation
(international cooperation,
technology transfer, joint research)

Decreasing international cooperation
activities, decrease in technology
transfer between countries

Decrease in industry/academia/
research institute cooperative activities

Budget allocation, investment
direction (scope of investment,
priority, key decision-making
entity)

A less room for investment due to
the decline of domestic economy,
increasing investment to localize
core technologies with a high foreign
dependence

Increasing investment to strengthen
industrial competitiveness, increasing
investment on promising industrial
technologies (upon restructuring)

Assessment on R&D, feasibility
analysis (timely investment,
efficiency in R&D investment)

-

-

Regulation (regulation on R&D
and emerging industries)

Reinforcing regulations on
companies making inroads into
foreign markets

-

Knowledge asset
(new intellectual property,
IP-R&D)

Strengthening IPR to protect core
technologies of Korea

Strengthening IPR to prevent the
outflow of core technologies of Korea

innovation model.

▌

[Table 1] Trends and emerging issues related to STI
Domain

Trends and emerging issues

Economy·industry

Reinforcing a stance of our country first, chasing of emerging countries
and response of major industries, changes in distribution system
and consumption trends, creation of startup ecosystem led by the
government, new currency, increasing share of CSV, polarization of
industrial structure, platform economy, changing labor environment,
digital economy (data economy), low economic growth

Society

Politics·policy

Environment·ecology

Innovative
technology

Innovation
methodology

Changes in the demographic structure (low birth rate, population
ageing), accelerating change at work, worsening social polarization,
pursuit of the quality of life, increasing diversity in society and culture

Decentralization, balanced development policy, public information
disclosure, welfare-oriented policy, US-China trade conflict, energy
paradigm shift, unification

Climate change, increasing environmental pollution, spread of infectious
diseases, increase in calamity and disaster

Public/private data, industrial innovation, innovation in the workplace,
job, social inequality, regulatory/legal system

Mission-oriented innovation, data-driven innovation, civic science,
open innovation, innovation in the digital society, agile innovation,
innovation inducement prize, crowd funding, crowd sourcing, impact
investing

Increasing outflow of R&D talents in
the industrial sector, shrinking flow
of R&D talents in key industries of
Korea
Worsening ecosystem leading the
growth of major industries, decreasing
jobs in the key industries
Worsening local economy where key
production bases are located
Employee re-education in key
industries and their settlement in the
society, increasing social conflicts on
restructuring with public fund
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STI Policy
Agenda towards 2030

based on the analysis on their implications, and 12 agendas were selected in final after
conducting a survey on priorities.
■	Looking into 2030 (10 years from now) and 12 policy agendas were selected that policy makers
▌ [Table

Domain

Item

Effect Urgency Total

1

Improve systems and regulations to promote the data
economy in the areas of science and technology

4.3

4.2

4.3

2

Create a sustainable ecosystem for startups led by
the private sector

4.2

4.0

4.1

Promote the innovation policy in the era of
platform economy

4.1

3.9

4.0

Responses based on science and technology in the era
of protectionism and technology war

4.0

4.0

4.0

Implement comprehensive implementation strategies
for innovation and growth based on pan-governmental
approaches

4.0

3.9

4.0

1

Build a system to respond to changes in future jobs

4.2

4.0

4.1

2

Implement S&T policies to strengthen the capability to
resolve social issues

3.9

3.7

3.8

3

Support the effort to create social values led by the private
sector

3.8

3.6

3.7

4

New roles of S&T for inclusive growth

3.6

3.5

3.6

1

Policy changes on S&T talents in line with the 4th industrial
revolution and innovative technologies*

4.2

4.1

4.2

2

Implement high-risk and innovative researches to
create bigger innovation outcomes with a huge impact

4.1

3.9

4.0

Implement policies on S&T talents with capabilities to
responding to future changes such as low birth rate and
population ageing*

3.9

3.9

3.9

Strengthen mission-oriented aspects in STI policies

3.9

3.7

3.8

5

Innovate government-funded research institutes to increase
the efficiency of government R&D programs

3.8

3.8

3.8

6

The era of decentralization, strengthen innovation capability
of regions

3.4

3.2

3.3

1

Policy responses to build an inclusive society in the era of AI

4.1

4.0

4.1

2

Create an ecosystem to promote industry/academia/research
institute cooperation based on demands of the private sector

4.1

3.9

4.0

International cooperation in the areas of science and
technology to secure technological competitiveness in the
global stage

3.8

3.6

3.7

4

STI policies in preparation for the era of peace and
economic cooperation between the two Koreas

3.4

3.1

3.3

5

Expand openness (civic engagement) to develop STI policies

3.1

2.9

3.0

Economy
3
·
industry
4
5

Society
·
politics

should note to establish and implement STI policies within the next 5 years.

3] Priority of candidate agendas by domain

Innovation 3
·
policy
4

R&D
3
·
technology

• 	Directions on innovation policies were set for each agenda in preparation for the impact of
changes in the future society, and an analysis was made by agenda.
		 * See the Issue paper for the detailed analysis of each agenda.
▌ [Figure]

Analysis on agendas based on policy directions
STI policy agenda towards 2030
Spread of innovative
technologies such as
hyperconnectivity and
hyperintelligence

Demography of
population ageing

Fundamental changes in
economic
and social paradigms

Climate change,
worsening environmental
pollution

Elements of change
in the future society

Characteristics and
measures to respond

Diversity in value and
culture,
expanding disparity

Characteristics

Measures to respond

Accelerating change,
increasing uncertainty,
increasing diversity
and disparity

Expanding scope,
challenge to resolve issues,
strengthen duties,
improve inclusion

■ Promote the innovation policy in the era of platform economy
■	Responses based on science and technology in the era of
Expansion of
scopes for the future

■
■

protectionism and
technology war
Build a system to respond to changes in future jobs
Improve systems and regulations to promote the data economy in the areas of
science and technology

■	Create an ecosystem to promote industry/academia/research institute cooperation
Challenge
to resolve issues,
strengthen duties

Expand inclusion
of innovation

based on demands of the private sector
high-risk and innovative researches to create bigger innovation
outcomes with a huge impact
Strengthen mission-oriented aspects in STI policies
 reate an ecosystem to promote industry/academia/research institute cooperation
C
based on demands of the private sector

■	Implement
■
■

■
■
■
■

Implement S&T policies to strengthen the capability to resolve social issues
Implement Human Resources S&T policies to respond to future changes such as
low birth rate and population aging
The era of decentralization, strengthen innovation capability of regions
Policy responses to build an inclusive society in the era of AI
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suggestions

■ Considering the scope and speed of environmental change, it is necessary to identify key
		 issues and prepare effective countermeasures periodically.
•	The government needs to respond to issues in timely manner that require urgent response
based on S&T approaches as in the case of Japan’s trade restrictions on Korea, At the same
time, it should build a system that identifies risk factors in our economy and society
preemptively.
•	In the meantime, constant efforts should be made to detect the types of innovation in the
economy and society, their changing patterns, and reflect them in developing policies to
innovate R&D.
■	In order to reflect the agendas to policies and apply them in practice, additional works
including collecting opinions at site and further developing them as concrete ideas are
needed to discuss them as policy tasks.

KISTEP Issue Paper

identifies and analyzes the latest issues on the research

and decision-making site regarding STI policy, and provides visionary implications
and policy suggestions.
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Virtual Health in Korea and Abroad:
Ushering in the Next Frontier of Healthcare
Kim Jiyeon, Associate Research Fellow
KISTEP Center for National R&D Budget Strategy
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Virtual Health: Definition and Categories
■	Virtual health includes all types of healthcare provided without having direct contacts between
a patient and a physician and is largely divided into digital therapeutics and telemedicine.

1] Definition and category of virtual health

Category

increasingly virtualized including the healthcare sector. The following provides the highlights
of Virtual Health in Korea and Abroad: Ushering in the Next Frontier of Healthcare

R&D Infographic

Chapter 02.

▌ [Table

In the face of the coronavirus (COVID-19) pandemic, many faces of the society have become

KISTEP News

Digital
Therapeutics

Subcategory

Definition

Replacement therapies

Software-driven, evidence-based therapeutic interventions to
prevent, manage, or treat a medical disorder or disease

Treatment optimization
(Non-surgical) Telemedicine

Telemedicine

Remote diagnosis and treatment of patients by means of
telecommunications technology

Telesurgery
Remote monitoring

contained in 「KISTEP Issue paper vol. 288」 that systematically defined the concept of
“virtual health”, analysed its state and accompanying issues in Korea and abroad to come up
with the implications on a safer virtual healthcare system. The details of KISTEP Issue paper
can be found on the KISTEP homepage.

•	[Figure 1] indicates the scope of digital therapeutics and telemedicine that belong to the
virtual health in the healthcare ecosystem.
		 * Here, the scope of ‘medical care’ includes professional services such as diagnosis, prescription,
treatment and others provided by physicians, dentists, and oriental medical doctors among
‘medical personnel’ defined in the Article 2 of the 「Medical Service Act」.
▌ [Figure

Chapter 01.

Introduction

1] Virtual health in the healthcare ecosystem

Health management
in a broader sense
(Nutrition, exercise, sleep, etc.)

Healthcare
Digital healthcare

■	The Ministry of Health and Welfare (MOHW) decided to temporarily allow patients to
receive a diagnosis and prescription over the phone without visiting medical institutions as

Medical care

a measure for reinforcing efforts to prevent COVID-19 (since February 24, 2020). Thus,

Medical services provided
by professional medical
personnel including prevention,
diagnosis, treatment,
and management of diseases

it is expected that ‘virtual healthcare’ services including telemedicine are facilitated.
•	Recently, the government has been discussing ways to expand telemedicine led by the

Health management
based on digital technologies

Telemedicine
(Non-surgical)
telemedicine Telesurgery
Remote monitoring

Ministry of Economy and Finance (MOEF). It proclaimed the ‘Digital New Deal’ as
one of the two pillars of a 「Comprehensive Plan for the Korean New Deal」 (joint report
by related ministries, 2020) and included virtual (contactless) healthcare as a part of the

Digital
therapeutics

Online
drugstores

digital new deal initiatives to support the industry.
		 * 「Macroeconomic and financial policy meeting」 (May 4, 2020), 「1st meeting of central
economic response headquarters」 (April 29, 2020).

Source: Compiled by the author based on the concepts of healthcare described in Healthcare Innovation by Choi Yoon-sup and others
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•	Telemedicine refers to a series of medical services provided by ‘physicians’ to patients including
diagnosis and treatment by utilizing ICT (NEJM, 2018).
-	According to a report released by World Health Organization (WHO), telemedicine is largely
■	Digital Therapeutics (DTx) are evidence-based software-driven therapeutic interventions

used to support medical activities beyond the benefits to improve medical indicators such as

directly to patients for the prevention, management, and treatment of a medical disorder

increased quality of medical services and cost reduction while removing geological limitations.

or disease (DTA, 2018).
* The concept of DTx is defined by Digital Therapeutics Alliance (DTA), a global non-profit

■	The global telemedicine market size is expected to grow by 15.1% each year to reach USD

trade association founded in 2017 to provide and support the standards on digital therapeutics.

155.1 billion by 2027 from USD 41.4 billion in 2019, and provide many benefits to improve

•	Although DTx are classified as medical devices according to the US Food and Drug

a number of medical indicators including health care cost reduction, decline in mortality rate,
etc.

Administration (FDA) drug approval category, they are close to medicine. Unlike other
digital healthcare products, they deliver therapeutic interventions targeting a specific
disease or disorder in general.
•	
As in the case of conventional medicine, DTx products undergo clinical trials to
demonstrate the efficacy of their medical claims and are mostly prescribed by physicians
to the patients after review and approval by the regulatory body, and may be covered by
the health insurance.
•	The DTx markets are expanding across the globe centering on the US and Europe, and
are expected to grow constantly along with population ageing and rise in chronic diseases.

Chapter 03.

Virtual Health in Other Countries: The US, the UK, Japan, and China

The US
Telemedicine

▌ [Figure

2] Definition and concepts of telemedicine
Digital Health
Telehealth

■	With regard to digital therapeutics (DTx), its entry into the medical market and utilization are
taking place proactively thanks to the 「Digital Health Innovation Action Plan」 and 「Affordable
Care Act (ACA)」 in 2010.

A range of activities by a healthcare
provider through a telecommunications
connection as opposed to those by a physician

•	Since 2019, the US Food and Drug Administration (FDA) has provided more streamlined

Remote learning and consultation

and approval, and constant postmarket monitoring through Digital Health Software

Telemedicine
(Non-surgical)
telemedicine

Remote public health

and efficient regulatory oversight of software-based medical devices for prompt review
Precertification Pilot Program (Pre-Cert) that precertify companies, instead of products.

Telesurgery
Remote monitoring

Remote healthcare administration

■	The US has some obstacles to expand telemedicine due to issues including different medical service
fees and specific requirements for medical licensure by state. However, expectations on the rise
of telemedicine in the US are high as multiple institutional obstacles are reduced recently as the

Source: C
 ompiled by the author based on the discussion of Lee, et al. (2020)

「Coronavirus Preparedness and Response Supplement Appropriation Act」 has passed the congress.
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[Table 2] Telemedicine-related systems/institutions in the US that are
temporarily eased in the midst of COVID-19

▌	

Classification

Before COVID-19
• Medicare: The cost of telemedicine
was covered only in areas with limited
access to medical personnel

Healthcare
coverage

• Medicaid: Each state has different
provisions on telemedicine
• Private health insurance: Telehealth
parity laws are applied to a certain
number of states

Medical
license

Medical data
privacy

• Telemedicine can be provided to
a state residents by physicians only
with medical license issued by the
competent state authority

• Physicians and other telemedicine
providers and companies can provide
telemedicine services via certain
platforms only as they all should
comply with the Health Insurance
Portability and Accountability Act
(HIPPA)
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Japan

After COVID-19

■	Since legalizing telemedicine in a limited capacity in 1997, Japan has moved towards fully

• Medicare: The cost of telemedicine is
covered regardless of regions

legalizing telemedicine through the past 20 years.
•	Japan began to allow telemedicine in limited scope to patients in remote islands and backward

• Medicaid and some private health
insurance plans: The scope of parity
law applications has expanded

areas based on the notice on “Medical Examinations Applying ICT (telemedicine)” issued in
December, 1997 (Jeon Young-bin, 2018).
•	Since the ban on telemedicine was lifted in August, 2015, the telehealth began to be covered
by the health insurance in April, 2018.

• California and a number of states
temporarily ease their regulations on
telemedicine allowing physicians with
medical license issues by other states
to provide telemedicine services

■	In 2019, seven companies established the ‘Japan Digital Therapeutics Consortium’ in 2019
and announced their plans to support the spread of DTx. Likewise, Japanese companies are
proactively making efforts to introduce digital therapeutics.

• As the authorities decide not to
punish on HIPAA violations occurred
in good faith during the COVID-19
outbreak, telemedicine services are
available on FaceTime or Skype

China

* Parity Law requires private insurance companies to reimburse providers for care delivered remotely via telemedicine in the same way they would
for in-person care.
Source: C
 ompiled by the author based on the sources of Federation of State Medical Boards (FSMB, July 7, 2020), Department of Health an
Human Services (HHS), and Shachar (2020)

■	
Both Chinese and US companies are working hard for market entry and solidify their
dominance in the healthcare market in China.
•	QTC Care, a Shanghai-headquartered startup, is developing digital therapeutics related to

The UK

obesity and cancer (Koh, 2019), and Biofourmis, an American biotechnology company, have
partnered with a local health care platform Jianke, giving the company access to its vast
customer base in China (Ng. 2019).
■	The UK government has been expanding its support for DTx and telemedicine based on
the 「NHS Long Term Plan」 released in 2019.

■	China established a regulatory scheme for telemedicine in 2014 under ‘Opinions of the
National Health and Family Planning Commission Regarding Promoting Medical Institutions’

■	The UK government has announced to include telehealth as a standard of care of its

Telemedicine Services’, created the concept of telemedicine, and opened ‘online hospitals’ which

national health system (NHS) by 2022~2023, and telemedicine has increased rapidly due

provided both telehealth services and prescription via online through medical institutions in

to COVID-19.

practice (Park Seung-hyuk, Park So-hyeong, 2019).

•	It is expected that telemedicine would replace some 30 million in-person doctor’s visit

•	Since Guangdong No. 2 Provincial Hospital became the first hospital in China to provide

and could save 500,000 lives a year via NHS app (Wicklund, 2019).

telemedicine services in 2014, the total number of 158 online hospitals are installed and
operated across the country.
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■	With regard to the regulatory framework, it is expected that the digital therapeutics in Korea can

Chapter 04.

advance into the market based on the 「Act on fostering medical device industry and supporting

The State of Virtual Health in Korea

innovative medical devices (Medical Device Industry Act)」 and innovative medical technology
assessment under New Health Technology Assessment (nHTA system).
•	Where a medical device is designated as a ‘breakthrough device’ in accordance with the

The status of
R&D on digital therapeutics and related regulations

「Medical Device Industry Act」, it can receive special treatments including prosecution
highway and others. It appears that DTx can be included into ‘advanced technology group’.

■	Although there are no DTx obtained approval by the Ministry of Food and Drug Safety
(MFDS) in Korea, clinical trials on DTx are undergoing centering on startups.
•	For instance, a domestic startup nunaps has developed ‘Nunap Vision’, a DTx for visual
impairments of patients with traumatic brain injury and clinical trials on the DTx are

The status of
telemedicine R&D, pilot projects, and regulations

underway in several university hospitals since it obtained an approval by MFDS in 2019.
•	The government plans to support the development of digital therapeutics as a part of

■	
National R&D projects related to telemedicine have been implemented constantly. The

the ‘digital new deal’ strategy to promote the growth of contactless industries with the

government R&D projects to establish standards on medical data and infrastructure that are

national R&D budget for 2021 (Ministry of Science and ICT (MSIT), June 26, 2020).

critical to expand telemedicine in Korea are led by the Ministry of Science (MSIT), and Ministry
of Health and Welfare (MOHW), and Ministry of Trade, Industry and Energy (MOTIE).

▌ [Table

3] Classification of breakthrough medical devices in accordance with
the Medical Device Industry Act (Article 14 of the Enforcement Decree of
the same act)
Scope of breakthrough medical devices

Purpose

Group

Applied to advanced technologies that are highly
technology-intensive with rapid pace of innovation

Promote the
development
of innovative
technologies

→

Advanced
technology

Areas that are or will dramatically improve existing
medical technologies (devices)

Innovate medical
technologies

→

Medical
innovation

Areas that require prompt development of core
technologies applied to medical devices

Areas that lack alternative medical devices to treat
and diagnose rare/incurable diseases or of which
provisions are highly dependent on foreign countries
Source: Ministry of Health and Welfare (May 26, 2020)

Advance the
technological
competitiveness

Serve the public
interest

→

→

▌ [Table

4] National R&D projects related to medical data and infrastructure
Project
(task)

Ministry

Innovative growth
engine project
(Precision medicine)

MSIT,
MOHW

Duration

Description

2017~2021

Development of hospital information system
and cloud-based services, standardize health
records based on common data model (CDM) to
promote data exchanges between hospitals

National health smart
management R&D project

MOHW

2020~2024

Development of ICT-based health management
service models such as mobile health care
of health centers, and self-monitoring and
personalized management services for patients
with chronic diseases centering on primary care
providers

Creative
industry/future growth
engine
(PHR-based personalized
health management system)

MOTIE

2015~2021

Standardization of personal health record (PHR),
development of health management platform

Technology
innovation

Public health

Source: Related ministries
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■	The government has been collecting data on the safety, satisfaction, and effectiveness clinical
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Korea

trials of telemedicine by implementing various pilot projects on the telemedicine since 2014.
•	For example, MOHW has implemented three pilot projects on telehealth between

• Telemedicine services are
limited to the ones
provided by doctors
Telemedicine
(diagnosis and treatment
between doctors) and
telemonitoring

doctors and patients during the period of 2014 and 2016.
•	Currently, a pilot project on telehealth between doctors and patients has been carrying
out in Gangwon Province, which was designated as a special telemedicine zone in July,
2019, among the seven regulation-free zones in Korea.
■	Telemedicine services in Korea are restricted in accordance with the 「Medical Services
Act」 excluding multidisciplinary approaches between medical personnel and remote
monitoring. Although efforts were made to amend the Medical Services Act to legalize

KISTEP News

R&D Infographic

Foreign countries
• (US) Telemedicine services are on the rise along with
temporal deregulation in the midst of COVID-19
• (UK) Support to adopt telemedicine within the scope
of standard medical services led by the government
• ( JPN) Partially allowed telemedicine in 1997, lifted
the ban in 2015 and provided detailed guidelines
• (CHN) Began to open ‘online hospitals’ providing
	telemedicine services in 2014, and currently have
more than 158 online hospitals

Chapter 05.

Recommendations

telemedicine several times, but such attempts were failed to yield the result.
•	A provision on telemedicine (Article 34) was newly added to the Medical Services Act
in 2002 and which allowed telemedicine services based on multidisciplinary approach

■ Korea needs to aggressively invest in R&D on digital therapeutics and improve related laws and
regulations in advance to expedite the clinical adoption of effective DTx.
•	Also, the government should expand R&D funding and support for clinical trials to promote

between medical personnel only.

the development of digital therapeutics.
- Specifically, support for the research on regulatory science regarding DTx, establishment of
clinical trial platforms, and R&D efforts for novel technologies are required.

Virtual health in
Korea and foreign countries

■ As the spread and frequent occurrence of infectious disease has emphasized the need for virtual
health, we need to start discussing on gradual expansion of telemedicine.
•	
Investment on technology development and infrastructure expansion should be made
centering on telemonitoring and telemedicine between doctors that are allowed under the

■	The R&D efforts and regulatory framework for digital therapeutics in Korea still remain

「Medical Services Act」.

in the initial stage. Although multiple pilot projects on telemedicine have been carried

•	Considering that demands for virtual health are growing, we need to discuss on the follow-up

out, telemedicine between doctors and patients are currently prohibited according to the

measures in detail in order to ensure the safety of patients and quality of medical services so

「Medical Services Act」.

that such services are not discontinued after temporal permit by the government.
•	Discussion with the related stakeholders should be made in earnest to reach a consensus on

▌ [Table

5] Key issues of virtual health in Korea and overseas

Classification

Korea

Foreign countries

Digital
therapeutics

• Initial stage of
technological
development (first clinical
trials underway)
• A lack of regulatory
framework regarding
permit/licensing

• (US) Aggressive R&D investment activities, and
multiple digital therapeutics have already approved
by FDA
• (UK) Regulatory support to further include DTx
in NHS (NICE assessment·recommendation)
• ( JPN·CHN) Initial stage in terms of echnological
development and regulatory support

detailed conditions and medical fee allocation.
		 * The conversation should be based on cases in Japan and the draft of revised Medical Services
Act prepared by MOHW in 2016. Encourage the medical profession to review on the
principle of face-to-face healthcare, limitations on the targets of telemedicine, so that the
scope of telemedicine service providers to be gradually increased to include clinic-level
medical institutions.
•	Lastly, we need to consider the paradigm shift in medical sector from conventional treatment
centered approach as a response after the occurrence of disease to prevention focused one as a
preemptive measure along with precision medicine or personalized care.
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-	Disease1: Cardiovascular disease, respiratory disease, neoplastic disease (blood cancer), muscular

An Analysis on the Portfolio of the
2018 Government Investment in R&D
for the Development of New Drugs
Yoo Gursong, Associate Research Fellow
Kim Hanhae, Associate Research Fellow
Yeom Kyung-hwan, Researcher
KISTEP Center for Bio & Basic Science R&D Coordination

skeletal disease, immunological disorder, infectious disease, mental illness, degenerative brain
disease, endocrine disease, digestive disease, obesity, and other rare diseases, etc.

▌

[Table 1] Phases of drug development process
New drug development process
(1st)
Target identification & validation
Good Clinical Practice (GCP)
development and optimization
Preclinical studies
Clinical trials

New drug development process
(2nd)
Target identification & validation

GCP development & optimization GCP development & optimization
Preclinical studies
Phase 1
Phase 2
Phase 3

This article provides highlights of An Analysis on the Portfolio of the 2018 Government
Investment in R&D for the Development of New Drugs which was prepared based on
「Measures to Increase the Efficiency in R&D Investment for the Development of New
Drugs (Mar, 2012)」 of the Expert Council on Life & Welfare of the National Science &

New drug delivery platform
technologies
Infrastructure

Technology Commission and 「An Application Study of the Intelligent R&D Information
Analysis System for Budget Allocation on Biomedicine and Biotechnology (Dec, 2019)」, a
survey and analysis paper provided by National Science & Technology Information Service
(NTIS). The entire document is included in KISTEP Statistics Brief 2020, Vol. 3.

Other

New drug development process
(3rd)
Target identification & validation

Fostering talents
System and policy
Approval and licensing
Others

Preclinical studies
Phase 1
Phase 2
Phase 3
Target identification platform
GCP identification platform
Preclinical platform
Disease animal platform
Clinical trials platform
Fostering talents
System and policy
Approval and licensing
Others

Source: Expert Council on Life & Welfare of the National Science & Technology Commission, 「Measures to Increase the Efficiency in R&D Invest
ment for the Development of New Drugs」, March, 2012
	Um Ik-cheon, et al., A Study on the Methodology for Predicting the Mid-long Term Fiscal Demands of Government R&D Budget: with a
Focus on the New Drug Development Field, 2016

Overview

-	There is a growing need to analyze and manage the investment portfolio of the government
with regard to the R&D investment for the development of new drugs in order to improve its
strategies and efficiency. This article provides an in-depth analysis on the R&D investment
portfolio of the government according to the phases of drug development process, types of
drugs, and the target diseases.
-	To conduct the analysis, researchers selected 1,128 projects of new drug development
projects among the government R&D programs and classified them according to the predetermined criteria (including phases of drug development process, types of drugs, and
target diseases).

1 The types of target diseases were partially modified based on expert opinions to conduct the analysis on the 2018 government R&D investment portfolio regarding new drug development.
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▌ [Table

2] Criteria for drug classification

Types of drugs (1st category) Types of drugs (2nd category)
New chemical entity (NCE)

New biologics

New drug

Herbal medicine
(herbal preparations)
IMD (small molecule)

Incrementally modified drug
(IMD)

Biosimilar
Common base technologies,
etc.
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▌ [Figure

1] Changes of the government R&D spending for the development of
new drugs and its proportion compared to that of BT (2011~2018)

Types of drugs (3rd category)

(Unit: KRW thousand million, %)

NCE
Protein therapeutics
Peptide therapeutics
Gene therapeutics
Cell therapeutics
Vaccine
Antibody-based therapeutics
Others

5,000

Biosimilar
Common base technologies

Common base technologies

Others

Others

3,000

2,887

2,706

25

3,576

3,471

3,357
3,059

2,805

20

2,369
15

2,000
11.19

1,000

0

8.61

2011

2012

9.41

9.43

2013

2014

10.17

2015

R&D spending of the government
(KRW thousand million)

9.17

2016

9.93

10.08

2017

2018

10

0

Proportion of new drug development spending
compared to the investment in BT (%)

Source: Analyzed and modified 「Survey·analytic statistics」 from http:/www.ntis.go.kr/

Investment by Ministry
•	The three ministries including the Ministry of Health and Welfare (MOHW, KRW 981.9
billion, 40.5%), Ministry of Science and ICT (MSIT, KRW 776.4 billion, 32.0%), Ministry of

Note:	Common base technologies refer to general-purpose technologies (GPT), platform technologies, etc. that can be applied to other areas
beyond pharmaceuticals sector
Source:	Expert Council on Life & Welfare of the National Science & Technology Commission, Measures to Increase the Efficiency in R&D Investme for the Development of New Drugs (Mar, 2012).
	Um Ik-cheon, et al., A Study on the Methodology for Predicting the Mid-long Term Fiscal Demands of Government R&D Budget:
with a Focus on the New Drug Development Field, December, 2015.

Trade, Industry and Energy (MOTIE, KRW 257 billion, 10.6%) accounted for 83.1% of the
government R&D spending for the development of new drugs in total.
▌

Highlights of
the analysis

30

4,000

herbal medicine (herbal preparations)
Incrementally modified drug
Protein therapeutics
Peptide therapeutics
Gene therapeutics
Cell therapeutics
Vaccine
Antibody-based therapeutics
Others
Biosimilar

Biobetter
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[Figure 2] Changes in R&D investment for the development of new drugs by
ministry (2011~2018)
(KRW thousand million)
1,800

(%)
60

1,421

Total R&D spending of the government
•	The government invested KRW 2.423 trillion in the development of new drugs for the last

1,388
40

1,200

30.7

8 years (from 2011 to 2018), and which amounted to KRW 302.9 billion each year on
average.

31.2

29.4

20
600

10.6

-	The government investment rose by 3.1% each year on average from KRW 288.7 billion

8.5
330

254

-	The proportion of investment in new drug development was 8.6~11.2% compared to

13

MSIT

MOHW

Pan-governmental
agencies

MOTIE

the investment in BT , maintaining an average share of approx. 9.8%.
1

2011

→

Ministry of Food
and Drug Safety
(MFDS)

0.2
9

Ministry of Oceans Rural Development
and Fisheries
Administration
(MOF)
(RFA)

2018
Government R&D spending (KRW thousand million)

Source: Analyzed and modified 「Survey·analytic statistics」 from http:/www.ntis.go.kr/

1 BT refers to bio technology among 6Ts selected as future promising technologies.

1.3

160

to KRW 357.6 billion.

Proportion compared to BT (%)

0
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▌ [Figure

4] Portfolio of the government R&D investment for the development of
new drugs by drug type(2018)

Investment
portfolio analysis

(Unit: KRW million, %)

NCE
96,459
(40.1%)

Herbal medicine
(herbal preparations)
22,049

New biologics
122,169
(50.8%)

(9.2%)

Investment portfolio by phase of new drug development
•	The government spent KRW 357.6 billion in 2018 for the development of new drugs
and it spent the most in the phase of Good Clinical Practice (GCP) development and

Common base
technologies
82,670
(23.1%)

Etc.
20,233
(5.7%)

optimization with KRW 119.4 billion (33.4%), followed by infrastructure (26.0%), and
preclinical studies (14.3%).

New drugs
240,667
(67.3%)

IMD
14,033
(3.9%)

▌ [Figure

3] Portfolio of the government R&D investment for the development
of new drugs by development phase (2018)

(Unit: KRW million, %)

Target
identification
platform
7,201
(7.7%)

GCP identification
platform
27,628

Preclinical trials
platform
15,698

(29.7%)

(16.9%)

Disease animal
platform
15,652
(16.8%)

Clinical trials
platform
10,665
(11.5%)

Talent
nurturing
668
(0.7%)

Infrastructure
93,051
(26.0%)

Approval and
licensing
10,264
(11.0%)

System and
policy
5,276
(5.7%)

(8.7%)

Source: MSIT·KISTEP, Report on the survey of research and development in S&T, each year

Investment portfolio by target disease
disease, the amount of money spent follows an order of neoplastic diseases (including blood
cancers), infectious diseases, and cardiovascular diseases.
-	The government spent the most to develop new drugs for neoplastic diseases (blood cancers)

(3.8%)

Target identification
& validation
31,078

Biobetter
3,969
(28.3%)

•	With regard to the government R&D investment for the development of new drugs by target
GCP development
& optimization
119,445
(33.4%)

Etc.
13,757

IMD (small molecule)
10,065
(71.7%)

Clinical trials
platform
49,132
(13.7%)

with KRW 103.5 billion (28.9% for 271 projects), infectious diseases with 42.7 billion

Preclinical
studies
51,151

(11.9% for 163 projects), immunological disorders with KRW 24.5 billion (6.9% for 81

(14.3%)

Phase 3
822

projects), and degenerative brain diseases with KRW 20.1 billion (5.6% for 70 projects).

(1.7%)

Phase 1
23,529
(47.9%)

Phase 2
24,781
(50.4%)

Source: MSIT·KISTEP, Report on the survey of research and development in S&T, each year

▌ [Figure

5] Portfolio of the government R&D investment for the development of
new drugs by target disease (2018)
(Unit: KRW million, %)
103,457

Neoplastic disease (blood cancer)
42,685

Infectious disease
24,511

Immunological disorder

Investment portfolio by drug type
•	With regard to the government R&D investment for the development of new drugs
by drug type, the amount of money spent follows an order of new drug, common base
technology, and incrementally modified drug (IMD).
-	Specifically, the government spent the most to develop new drugs with KRW 240.7
billion (67.3%), followed by common based technology with KRW 82.7 billion (23.1%),
and IMD with KRW 14 billion (3.9%).

20,124

Degenerative brain disease

19,354

Cardiovascular disease
11,692

Endocrine disease
Muscular skeletal disease
Other rare diseases

7,104
6,306

Obesity

4,437

Mental illness

4,165

Respiratory disease
Digestive disease

3,791
2,579

Note: The diseases listed above are the ones that can be selected as specific research targets, and general-purpose technologies that can be applied
to multiple diseases are excluded from the scope of the analysis
Source: Analyzed and modified 「Survey·analytic statistics」 from http:/www.ntis.go.kr/
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In-depth analysis
of the investment portfolio
Crossover analysis on the types of drugs and phases of drug development
•	As of 2018, the investment in new biologics and GCP development and optimization took
the largest share of the total with KRW 57.2 billion, followed by NCE-GCP development
and optimization, and New biologics-Preclinical studies.

▌

[ Figure 6] Portfolio of the government R&D investment for the development of new drugs by drug
type (2018)
(Unit: KRW million, %)
New drug development types

Phases of new drug development

New drugs

Common base
technologies, etc.

IMD

NCE

New
biologics

Herbal
medicine
(herbal
preparations)

IMD
(small
molecule)

Biobetter

Common
base
technologies

Others

1,763

5,151

• With regard to the project budget by drug development phase, the phase of clinical trials took

Comparison and distribution of project size with budget

Target identification
& validation
GCP development
& optimization

8,445

13,784

1,869

66

47,695

57,176

6,780

3,061

1,897

267

2,570

the largest share with a budget of KRW 810 million, followed by preclinical studies (KRW 310

Preclinical studies

13,514

24,889

4,132

3,635

2,072

1,609

1,300

million) and infrastructure (KRW 300 million).

Phase 1

8,956

12,636

80

1,857

Phase 2

14,830

5,662

3,570

Phase 3

295

Clinical trials

Target
identification
platform
GCP
identification
platform
New drug
delivery
platform
technologies
Infrastructure
and others

1,137

113

7] Average government R&D project budget by drug development phase
and share of small projects (2018)

5,394

557

(%)

(KRW million)

1,000

3,276

731

Preclinical
trials
platform

1,629

471

Disease
animal
platform

150

Clinical trials
platform

476

2,300

200

21,122

80
70

805

800

60

13,598

50

600

37.8

15,297

205

36.7
28.9

400

300

9,564

Fostering talents

625

210

26.0

312

2,950

Approval and licensing

2,231

95

1,355

1,353

895

9,730

Note:	The table above provides items by the second category of drug classification as the budget for common base technologies are largely allocated to the new drug delivery
platform.See page 2 to find the classification criteria of new drug development process
Source: Analyzed and modified 「Survey·analytic statistics」 from http:/www.ntis.go.kr/

0

Target identification GCP development
& validation
& optimization

Preclinical studies

Government R&D spending per project
(KRW million)

Clinical trial

40
30

281
20
10

8.2

10,264
424

302

18.3

200

668

System and policy
Others

▌ [Figure

719
527

Infrastructure

Etc.

0

Share of projects with a budget of less than
KRW thousand million (%)

Note:	Share of projects of which budget is less than KRW 100 million = the no. of projects with a budget of less than KRW 100M / total no. of
projects (%)
Source: Analyzed and modified 「Survey·analytic statistics」 from http:/www.ntis.go.kr/
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phases, the government-sponsored research institutes were mostly engaged in the R&D
activities regarding GCP development & optimization phase (KRW 32.6 billion), and
established companies and SMEs were conducting R&D activities regarding phase 1 clinical
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[ Figure 8] Portfolio of the government R&D investment for the development of new drugs by
research leads and development phase (2018)
(Unit: KRW million, %)
Research leads

• 
The results were found that universities focused their studies on GCP development &
optimization (KRW 58.7 billion) and target identification & validation (KRW 23.2 billion)

R&D Inside

Company
University

Drug development phase

Large
company

Established
company

SME

Gov’tsponsored
research
institute

National/
public
research
institute

Others

2,200

3,045

1,570

1,100

1,540

4,963

Target identification & validation

23,163

GCP development & optimization

58,652

200

2,172

19,346

32,573

Preclinical studies

12,915

4,116

8,191

21,071

3,268

Phase 1

1,756

1,275

9,585

10,913

Phase 2

1,828

9,303

13,389

417

405

262

250

1,259

130

200

trials (KRW 9.6 billion), and preclinical studies (KRW 21.1 billion), respectively.

Clinical trials

Phase 3

New drug
delivery
platform
technologies
Infrastructure
and others

1,592

261

Target
identification
platform

5,000

GCP
identification
platform

9,619

72

9,879

500

7,559

Preclinical
trials
platform

14,715

828

16,912

2,086

2,391

Disease
animal
platform

10,555

3,407

200

1,489

Clinical trials
platform

7,112

412

600

1,660

Fostering talents

100

System and policy

217

Approval and licensing

5,101

Others

6,146

KISTEP Statistics Brief

100

881

568
140

2,950

450

1,519

1,042

939

2,832

350

175

3,043

4,393

provides the latest statistics on science and technology, and research and

development for researchers to use them as base materials to establish policies and develop a keen insight.
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[Figure 1] Methodology for World Competitiveness Ranking

Quantitative data

Survey data

Based on international,
regional, national statistics

Survey on senior managers
(international panels)

163 indicators

92 indicators

Kim Sun-kyung, Researcher
KISTEP Center for Data Analytics Innovation
STD (Standard deviation values)
Individual assessment of all indicators
applied to determine rankings

255 indicators

International Institute for Management Development (IMD, a business education school
located in Switzerland) has been publishing the 「IMD World Competitiveness Yearbook」
each year since 1989 to measure the capacity and readiness of 63 economies across the world

Ranking by indicator

with their ranking and provide policy recommendations to improve the competitiveness. This

Ranking of 63 economies
based on 337 indicators

article provides highlights on an「Analysis on IMD World Competitiveness Ranking 2020」

Ranking in
4 main categories

Composite
competitiveness ranking
Aggregate STD of
255 indicators

prepared based on the IMD report released in June, 2020. The article is contained in KISTEP
Statistics Brief Vol. 8, 2020.

Source: IMD, 「2020 IMD World Competitiveness Yearbook」, 2020.6

Composite
competitiveness ranking

Overview

■K
 orea ranked the 23rd among 63 economies in composite competitiveness of the IMD World
■T
 his article provides a summary and analysis on 「IMD World Competitiveness Yearbook
2020」, centering on Korea in terms of national competitiveness and science & technology
(including scientific/technological infrastructure).
■A
 s of 2020, the IMD world competitiveness assessment system largely consists of 4

Competitiveness Ranking 2020, moving up 5 spots from last year.
•	The US took the 10th place, down from the 3rd. It is notable that small but strong countries
in Europe moved up the list such as Denmark (2nd), Swiss (4th→3rd), Netherlands (6th→4th),
Sweden (9th → 6th), and Norway (11th → 7th).

categories including economic management performance, administrative efficiency of the

■ I MD interpreted that such result according to the hard data collected in 2019 and survey

government, business management efficiency, and infrastructure, and 20 sub-factors and

conducted early in 2020 (from February to April) indicated the strength of small economies.

337 indicators.

※ “The benefit of small economies in the current crisis comes from their ability to fight a pandemic

* IMD applies a complex concept to measure the global competitiveness of a nation including both
economic/non-economic factors.

and from their economic competitiveness. In part these may be fed by the fact it is easy to find social
consensus.”(Arturo Bris, Director of the IMD World Competitiveness Center and Professor of Finance).
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[Figure 2] Global competitiveness ranking top 10 by year (2016-2020)
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Scientific
competitiveness ranking
■ In the category of scientific infrastructure, Korea ranked the 3rd, same as last year, as it maintained
top ranking in key indicators such as R&D budget, research workforce, and number of patents

2018

US

Hong Kong Singapore Netherlands

2017 Hong Kong

Swiss

Singapore

US

Netherlands

Ireland

2016 Hong Kong

Swiss

US

Singapore

Sweden

Denmark

Denmark Luxembourg
Ireland

Netherlands

Source: IMD, 「2020 IMD World Competitiveness Yearbook」, 2020.6

countries. It was ranked at 7th and 8th position among 14 Asia-Pacific countries and the
ones with populations greater than 20 million, respectively.
•	With regard to economic performance, Korea has come the 27th in 2020, which was
the same with last year’s result. However, its ranking rose in all three other categoriesgovernment efficiency, business efficiency, and infrastructure.

[Figure 3] Change of Korea’s ranking in 4 main categories by year
(Ranking)

Economic performance

0
10

(Ranking)

20

21
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20
27

27

20
30

40
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50
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(Ranking)

Business efficiency

70

28

0
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20

34

37
48

44

28

43

20

60

60

Source: IMD, 「2020 IMD World Competitiveness Yearbook」, 2020.6
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31

28

21

Infrastructure

[Table 1] IMD Scientific infrastructure ranking top 20 in 2019/2020
Country

2019

2020

Country

2019

2020

US

1

1

UK

11

11

Swiss

4

2

Austria

13

12

Korea

3

3

Netherlands

15

13

Germany

5

4

France

12

14

Israel

7

5

Singapore

14

15

Sweden

9

6

Finland

16

16

Taiwan

8

7

Belgium

18

17

Japan

6

8

Norway

17

18

Denmark

10

9

Canada

19

19

China

2

10

Ireland

22

20

22

24

18

20

70

■ Among the 22 indicators* of scientific infrastructure, its ranking in 5 items rose by 5 places, 4
dropped 3 places, and 13 were the same with those of last year’s.

16

•	Korea was ranked top 10 in 16 indicators, implying that more than half of those are considered
as strength points.
•	Considering that the ranking of Korea has increased in 2 out of 3 survey indicators, it appears

40
50

2015 2016 2017 2018 2019 2020

28

30

50

70

26

2015 2016 2017 2018 2019 2020

10

40

respectively.

Source: IMD, 「2020 IMD World Competitiveness Yearbook」, June, 2020

(Ranking)
0

30

China. Specifically, Japan and China dropped 2 places (6th → 8th)and 8 places (2th → 10th),

10

30

70

Government efficiency

0

15

•	Among the top 10 countries, 4 countries were from Asia including Korea, Taiwan, Japan, and

▌

■ The ranking from global competitiveness positioned Korea in 23rd place among the 63

▌

that were traditionally considered as its strengths.

that the awareness on the national scientific infrastructure has enhanced. However, constant
2015 2016 2017 2018 2019 2020

efforts should be made to raise the global awareness as the country has categories that are not
included in top 30.
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[Table 2] Scientific infrastructure ranking of Korea in 2019/2020
Rank

Classification
Scientific infrastructure

Change

2019

2020

3

3

-

Total expenditure on R&D

Qnt

5

5

-

Total expenditure on R&D (percentage of GDP)

Qnt

1

2

↓1

Total expenditure on R&D per capita

BG*

9

8

↑1

Business expenditure on R&D

Qnt

5

5

-

Business expenditure on R&D (percentage of GDP)

Qnt

2

2

-

Total R&D personnel

Qnt

6

6

-

Total R&D personnel per capita

Qnt

5

3

↑2

Total R&D personnel in business enterprise

BG*

6

5

↑1

Total R&D personnel in business per capita

BG*

3

3

-

Researchers in R&D per capita

Qnt

2

2

-

Science degrees (percentage of total first university
degrees in science and engineering)

Qnt

11

16

↓5

Scientific articles

Qnt

9

10

↓1

Nobel prizes

BG*

29

29

-

Country

2019

2020

Country

2019

2020

Nobel prizes per capita

Qnt

29

29

-

Singapore

1

1

France

9

11

Patent applications (no. of applications filed
by applicant’s origin)

Qnt

4

4

-

Sweden

5

2

Norway

10

12

No. of applications filed by applicant’s origin
per 100,000 inhabitants

Qnt

3

3

-

Netherlands

3

3

Korea

22

13

No. of patents granted by applicant’s origin

Qnt

4

4

-

Finland

4

4

Canada

17

14

No. of patents in force by applicant’s origin
per 100,000 inhabitants

Qnt

4

4

-

Denmark

7

5

UK

12

15

Value added of KTI industries

Qnt

4

4

-

US

6

6

Israel

11

16

Scientific research legislation

Surv

34

31

↑3

Hong Kong

18

7

Malaysia

15

17

Taiwan

13

8

Australia

27

18

Intellectual property rights

Surv

37

38

↓1
Swiss

8

9

Austria

26

19

Knowledge transfer

Surv

35

30

↑5
China

2

10

Belgium

16

20

Technological
competitiveness ranking
■ The ranking from technological competitiveness positioned Korea in 13th place, moving up 9
spots from last year.

▌

Source: I MD, compiled by the author based on 「2019 IMD World Competitiveness Yearbook」 and 「2020 IMD World Competitiveness Yearbook」.
* Background information was not included in the assessment by sector and used as a reference only

[Table 3] IMD technological competitiveness ranking top 20 in 2019/2020

Source: IMD, 「2020 IMD World Competitiveness Yearbook」, June, 2020
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[Table 4] Technological infrastructure ranking of Korea in 2019/2020

same in 4 among the 18 items constituting the technological infrastructure.

Ranking

Classification

•	The technological infrastructure of Korea has enhanced in general as the number of

Technological infrastructure

indicators ranked at top 10 increased by 3.
•	Assumed that the awareness on technological infrastructure of Korea has improved based

KISTEP News

Change

2019

2020

22

13

↑9

Investment in telecommunications (% of GDP)

Qnt

46

42

↑4

Mobile broadband subscribers
(3G/4G market, % of mobile market)

Qnt

10

10

-

Mobile telephone costs
(monthly blended avg. revenue per year)

Qnt

57

55

↑2

Communications technology meets business requirements

Qnt

12

10

↑2

Computers in use (worldwide share)

Qnt

11

11

-

No. of computers per 1,000 people

Qnt

17

17

-

No. of internet users per 1,000 people

Qnt

16

16

-

No. of broadband subscribers per 1,000 inhabitants

Qnt

21

27

↓6

Internet bandwidth speed (avg. speed)

Qnt

27

2

↑25

Digital/technological skills

Surv

26

18

↑8

Qualified engineers available in the labor market

Surv

31

25

↑6

Public/private partnership supporting technological
development

Surv

41

29

↑12

Development and application of technology supported
by the legal environment

Surv

50

44

↑6

Funding for technological development

Surv

42

38

↑4

High-tech exports

Qnt

8

4

↑4

High-tech exports (percentage of manufactured exports)

Qnt

19

6

↑13

ICT service exports (percentage of service exports)

Qnt

28

41

↓13

Cyber security being adequately addressed by corporations

Surv

23

21

↑2

on the fact that its ranking in all 7 indicators came from the executive opinion survey
rose.
•	However, cautions should be made when interpreting the result as some indicators are
not proper to compare to that of last year’s due to change of source, data correction, and
other reasons, although their names have not changed.
		 - For instance, the global ranking of internet bandwidth speed has changed dramatically
due to the change of source.
			※ Data source in 2018: Akamai 2018, State of the Internet Report 4/2017 Source in ’19: M-Labs
and cable.co.uk: Worldwide broadband speed leagueSource in ’20: An average of data from 4
sources including M-Labs / cable.co.uk, Ookla, Akamai, OpenSignal

		 - As for the indicators such as high-tech exports, high-tech exports (percentage of
manufactured exports), and ICT service exports (percentage of service exports), their
data was sourced by the World Bank. However, the statistical values have changed in
overall.

Source:	IMD, compiled by the author based on 「2019 IMD World Competitiveness Yearbook」 and 「2020 IMD World Competitiveness
Yearbook」.
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Launching of KARPA:
Aspiring to be Korea’s DARPA

Adapting the model of Defense Advanced Research Projects Agency (DARPA), which presented multiple
disruptive innovations such as ARPANET (the predecessor of the Internet), GPS, and voice recognition system,
KARPA will perform its role as the first mover in generating innovative results.
On June 23rd, KISTEP officially launched the ‘Korea Advanced Research Program Accelerator (KARPA)’ with
a signboard hanging ceremony. KARPA will be in charge of overall implementation and management of the
KARPA programs.
The goal of the KARPA is to bring solution to national problems and generate future innovation-leading
industries through cutting-edge R&D at the national level, overcoming the inter-ministerial partitions.
Throughout the planning program, it will state objectives for problem-solving research themes, organize

Briefing on the 2021
Government R&D Programs
Budget held in KISTEP

detailed portfolios, arrange research organizations and form performance achievement plans. Following the
planning program, inter-ministerial collaboration will implement the R&D program.

From May 11th to 14th, Ministry of Science and ICT and the Presidential Advisory Body for the Innovation
of National S&T (PASCST) hosted and KISTEP organized the 2021 Budget Briefing on 2021 Government
R&D Programs Budget at The K Hotel in Seoul. The briefing session was held to explain to expert committee
members of the PASCST the major projects of technology and policy area and faciliate in-depth discussion for
the allocation and adjustment of the budget for national R&D projects in 2021.
In accordance to the social distancing policy, the briefing was held with essential personnel only and maximum
meeting space secured. The respective ministries explained the project outline and financial resources of their
major projects for each of the seven specialized committees of public space, energy environment, mechanical
materials, ICT convergence, biomedical, basic science, and national defense, followed by in-depth discussions
among expert committee members. The expert committee provided their opinion on the feasibility, performance
improvement plans, and appropriate budget. The collected outcome of the briefing will serve as important
material for future deliberations.

▲ Professor Kwang-bok Lee of Seoul National University (from the left), head of the KARPA Acclerlating Committee, Min-hyung Jeong,
Managing Director of the KARPA, Sung-soo Kim, Director General of Innovation Division at the Ministry of Science and ICT, and SangSeon Kim, president of KISTEP, attended the KARPA signboard hanging ceremony.
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02

03

Evaluation and Planning (KISTEP) held a public hearing on the Enforcement

Kyung-suk Yoon (MSIT) gave a presentation of the main

Beom-hoon Lee (Sogang University) hosted the panel

Decree of the Act on the Innovation of National Research and Development at

contents of the Enforcement Decree of the Act on the

discussion, and Won-yong Kim (Chungang University),

Innovation of National Research and Development.

Keun-dae Kim (Institute of Information & Communications

On August 12th, Ministry of Science and ICT (MSIT) and Korea Institute of S&T

Korea Science and Technology Center.
This event was aimed to introduce the main contents of ‘the Enforcement Decree

Technology Planning & Evaluation, IITP), Hyun-gwang
Seok (Korea Institute of Science & Technology, KIST), Jae-

of the Act on the Innovation of National Research and Development’ which is on

joon Im (Vuno Inc.), Ji-seon Choi (Law & Science law firm),

pre-announcement of legislation from July 10 , and to collect public opinion.

and Sung-hoon Kwon (National Assembly Research Service)

th

Only registered audience can attend the public hearing, and its progress followed

participated in the discussion.

a COVID-19 guideline. The discussion was streamed online on MSIT’s Youtube
channel.

Public Hearing on the Enforcement Decree of
the Act on the Innovation of
National Research and Development
01

Director Sung-soo Kim (Science, Technology and Innovation Office, MSIT) said that this enforcement
decree will help improve the current environment for research needed a lot of time and endeavors to
acknowledge complicated rules and to make a plan for research funds. Likewise, he said: “We will listen
to and take care of even the small voices of the field in the process of preparing sub-law laws and
enforcing the law so that the implementation of the law can lead to innovation at the research site.”

opinions discussed in this public hearing will be reflected in the enforcement decree, and will be
04 The
conferred with relevant ministries. The enforcement decree will be finalized after the regulatory review,
the review of Ministry of Government Legislation, and the State Council. All people who want to know
the contents of the act specifically can access to the website (http://www.rndlaw.kr), and also everyone
who wants to participate in can leave own opinion.
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e-learning classes, LMS (Learning Management

Technology and Innovation, Hon. Datuk Seri Dr.

System), and online session. This program was aimed

Maximus Johnity Ongkili. http://www.istic-unesco.org

to share the educational contents of Korean STI system.
President Sang-seom Kim (KISTEP) emphasized
the importance of S&T international cooperation for

KISTEP-ISTIC STI Training Program for High
Level Policy Makers

tackling the impact of coronavirus has grown, and he
also gave a word of gratitude to the participants who

The KISTEP-ISTIC STI Training Program aims

were high lever S&T policy makers in developing

to enhance the capabilities of high-level policymakers

countries.

from developing countries by presenting the experience
of Korea. Since its launch in 2009, more than 230

International Science, Technology & Innovation

participants from 65 countries have joined the program.

Centre (ISTIC)

The program covers topics from Korea’s nationwide
science and technology (S&T) policies to techniques

KISTEP made the opportunity of science diplomacy for sharing Korea’s
experience and system of S&T innovation to developing countries like Asia,

The creation of the International Science, Technology

for P.I.E. (Planning, Investment, Evaluation) which

and Innovation Centre for South-South Cooperation

may serve as a guide to enhancing S&T capacity

under the auspices of UNESCO (ISTIC) was a

of developing countries. To offer a practical and

successful outcome of the Second South Summit of the

comprehensive instruction, in-depth discussion for

Heads of State and Government of the Group of 77

analysis on each country’s innovation capacity will be

and China in Doha, Qatar, June 2005.

included in the program. The program also serves as a

The Summit urged UNESCO to develop and

unique communication platform for S&T policymakers

This STI training program is a collaboration with ISTIC, a coopertation

implement a program for South-South cooperation in

to share best practices as well as the challenges they face

agency for international science, technology and innovation under the

science and technology with the objective of facilitating

in common.

auspicecs of UNESCO, and it was held online for 4 days from 27 October,

the integration of a developmental approach into

2020.

national science and technology and innovation policies,

Africa, etc.

th

This year marked the 12 training program, and 12 high level policy

capacity building in science and technology through

makers related S&T from Asia, Africa, etc participated in this program.

providing policy advice and exchange of experience and

The program details are followed: △ e-learning: Technology Foresight,

best practices, and creating a problem solving network

S&T Basic Plan, Human Resources in S&T Policy, R&D Program Budget

of centres of excellence in developing countries as well

Allocation and Coordination, R&D Program Evaluation, National S&T

as supporting the exchange of students, researchers,

Information Service (NTIS), Special Session on COVID-19, △ Online

scientists and technologists among developing countries.

Presentation of Country Report regarding each STI governance, △ Online

Malaysia accepted UNESCO’s invitation to host

th

Q&A Session.
KISTEP held its first online course in respond to Covid-19, providing

ISTIC. ISTIC was launched in Kuala Lumpur on
22 May 2008 by than the Hon. Minister of Science,

KISTEP
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2019 COSTII Analysis Result
■	Korea ranked the 7th among the 35 OECD countries with 11,424 points, and which was the same with last year’s result.
- Netherlands(3rd, ↑3)and Luxembourg(9th, ↑1) moved up the list compared to last year.
-	Rankings of Japan (4th, ↓1), Israel(6th, ↓2), and Denmark(10th, ↓1) have declined from last year.

■	COmposite Science and Technology Innovation Index (COSTII): The index was
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capacity of countries. Here, the capacity means an ability that a nation produces
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■	For more detail, see 「An analysis and implications of national science and
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S&T innovation capacity.

■	Korea showed its strength in activities with the 2nd place, but it showed a very poor performance in environment with
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Analysis Result by sector
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■	Resources: How many basic resources
are in a city or province that can be
utilized for S&T activities?
■	Activities: How much a city or
province is carrying out activities to
create and use new knowledge and
how much a city or province is willing

Regional COmposite Science and Technology Innovation Index (R-COSTII) was

to conduct such activities?
■	Network: How actively networking

developed based on COSTII in order to diagnose the level of the STI capacity of
each city and province, identify their strength and weakness to strengthen local

Result by sector

capacity. The entire report of <Evaluation for Regional S&T Innovation Capacity,
2019> can be found from the homepage of KISTEP.

93.9

97.5

and other cooperative activities are
carried out within the system of a city
or province and how much effective it

Seoul took the first place in resources and performance,
and Gyeonggi, Gyeongbuk, and Daejeon came first in
activities, network, and environment, respectively.

93.2

is in the cooperation for the spread of
knowledge and technology?
■	Environment: Has a city or province
established sufficient conditions
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and infrastructure to conduct S&T
activities effectively?
■	Performance: How much a city
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R-COSTII score by city and
province (figures below were
converted to scale 0 to 100, with
100 being the highest score of
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