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SUMMARY

Chapter 2

1.

D

2)

Changes in the Role of Science and Technology

Technological competitiveness has become a key component of systemic competition
over world order

The status of international diplomacy is shaped by technological competitiveness, as
the previously unrestricted exchange of technology between nations during the era
of globalization has now evolved into a realm of collaboration among countries that
share similar political systems

In recent times, the significance of science and innovation has grown substantially
in addressing global challenges and competing with major world powers

Technology holds the potential to enhance diplomatic relations through various
means, such as communication, cyber-security, and technological rivalry, so that
recognizing and effectively managing the influence of technology on diplomacy is
acknowledged as a crucial national concern

Securing competitiveness in high-tech fields determines national security, economy,
and society

The concept of “technical sovereignty” coming into play signifies that contemporary
high-tech advancements have a far-reaching impact, potentially bringing about
transformations across diverse domains like economic development, society, and
diplomatic relations (such as trade), distinguishing them from their predecessors

Artificial intelligence, quantum computing, next-generation mobile communication,
and semiconductors, which are emerging as high-tech technologies, can affect
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national sovereignty in the process of digital transformation in various fields of
society

O With the increasing significance of ’dual-use’ technology, its role extends beyond
economic growth to encompass political, social, and military implications

O Artificial intelligence holds immense significance as a foundational technology that
exerts a profound influence on innovation and decision-making in the future job

market and across various domains

O Science and technology is not just a tool that contributes to economic growth, but
one of the most important factors that ensure the safety of the country

3) Simultaneous revolutionary changes in the technology-economy-social sphere
O During the Fourth Industrial Revolution era, disruptive and revolutionary
technological innovations serve as a novel force of transformation across all facets

of society

O It’s crucial to emphasize that the influence of technology on the global economy is
intricate and multifaceted, amplifying both its importance and the associated risks

2. Effects of Science and Technology Innovation on National Development

1) Growth from technological innovation is faster than economic growth from labor and
capital

O There is a growing emphasis on the significance of technological innovation in
fostering economic growth and enhancing a nation’s competitive edge

2) Differences in innovation systems or capabilities play a decisive role in shaping the
long-term economic performance disparities among nations

O This suggests that the worldwide decline in productivity might stem from structural

issues and deficiencies within the national innovation systems, which, in turn,
restrict companies from fully harnessing the potential of promising technologies like
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artificial intelligence and digitalization

O The growing utilization of diverse components essential for the innovation process,
encompassing both physical and human capital, indicates a strong level of
interdependence among these crucial innovation elements

3. Suggestions for Korea’s Science and Technology Innovation Policy

1) R&D Investment

O Selection and concentration are important, and high-tech R&D investment to cope
with changes in international order such as supply chain reorganization is becoming
more important for Korea as an important policy tool to lay the foundation for
economic growth and global hub country

2) Workforce training

O Given that digital technology (artificial intelligence, automation, etc.) is likely to
cause revolutionary changes in various fields of society, STEM and digital education
and human resources development are very important, such as re-engagement in
the labor market through re-education and improvement of quality of life through
lifelong education

3) International cooperation and diplomacy

O In light of technology’s growing role in international cooperation and diplomacy, it is
essential to develop strategies and establish robust monitoring mechanisms for

science and technology innovation at the global level

O Moreover, active engagement in international standardization efforts becomes
imperative to facilitate effective collaboration.

4) Governance

O Given the anticipated substantial influence of technology on the economy, diplomacy,
and society at large, it becomes essential to prioritize governance and create a
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dedicated organization for national technological prowess

5) Laws and systems:

O Policy measures should encompass not only the promotion of advanced technology
but also the reinforcement of protective measures

O Laws and systems are required to manage and control access to algorithms and
data, ensuring responsible and secure use

Table 1. Direction of science and technology policies in the era of technological
hegemony (literature/statistical analysis results)

field of policy direction

- Increase innovation support for small and medium-sized businesses
(startups)

- Expanding corporate R&D tax credit (corporate tax reduction on

R&D support income through patents, etc.) and supporting research through
public funds

- Expansion of R&D investment in strategic technologies (maintain
4-7% of GDP)

- Encourage lifelong learning on horizontal technology (digital)

- Reinforcement of re-education for the unemployed through trade,
technology, and policies

- Strengthen Science, technology, Engineering and Mathematics
(STEM) training

- Strengthen expertise in digital and green transformation personnel
in public institutions

- Monitoring global innovation policies and expanding and
embodying cooperation in science and technology innovation

- Establishment of a mid- to long-term comprehensive strategy for
International science and technology

cooperation and |- Presents and extends a technology vision that combines values
Diplomacy - Creating a system that ensures the stable continuation of

technological innovation and setting technical standards that

promote the coexistence and mutual benefit of diverse companies

Is essential.

- Governance for an integrated approach to technology-economy-so
cial-policy innovation

- Conducting in-depth analyses and assessments of technical
sovereignty and formulating mid- to long-term strategies through
a specialized national strategic technology organization is
imperative.Evidence-based policy change management: rational

Human
Resources

Governance
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policy succession and maintenance

- Common to update advanced technology strategies the preparation
of an agenda

- Reestablishing roles in the private sector and the government:
Encouraging destructive innovation in the private sector

- Redesigning Horizontal and Vertical Governance

- Enhanced technology protection

- Mitigate algorithm/data accessibility

laws and - Act: Efficiency of enactment and amendment: Ensuring timeliness

systems and concreteness

- Reinforcing Research Autonomy by Revitalizing the General
Budget System

Chapter 3

1. Characteristics of U.S., Japan, and China’s Science and Technology

O [R&D Investment] When it comes to R&D investment, Japan aims to sustain a
certain level of funding, while the United States and China, which are central to
the technology competition landscape, stand out for their trend of continually
increasing the scale of R&D investment

O [Human Resources Development] China is pushing for a policy to cultivate human
resources within SMEs through policies to enhance the competitiveness of SMESs,
while the U.S. is pushing for a policy to strengthen STEM education and expand
international exchanges, and Japan is pushing for a comprehensive package to
strengthen research capabilities and support up-and-coming researchers

O [International Cooperation] China has enacted legislation that promotes international
science and technology cooperation and exchanges through amendments to the
“Science and Technology Progress Act.”, while the United States is actively fostering
cooperation to facilitate the international mobility of talent among like-minded
nations

O [Governance] The US. is a White House science strategy China is promoting R&D

led by Congress, while China is pushing to strengthen the role of the control tower
of science and technology policy by establishing the Central Science and Technology
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Committee, and Japan is running the “Comprehensive Science and Technology
Innovation Conference,” a pan-ministerial meeting
The United States has enacted
while China has amended the

[Law and System] legislation to promote
evidence-based policy decisions,

Technology Progress Act.” and Japan has transformed the “Basic Act on Science

“Science and

and Technology“ into the “Basic Act on Science and Technology-Innovation® to
establish legislation aimed at elevating the state of science and technology and

fostering support for innovative creation

Table 2. Key Characteristics of U.S., Japan, and Chind's Science - Technology Policy

China

United States

Japan

m | egalization of R&D

R&D . m Support for basic research » ‘Competitive funds’
investment investment |evel ® Funding System = Maintaining the 3% range
m Strengthen basic research g oy 9 ° 9
| 1
m Supporting small and m Strengthen STEM education Strength_enlng Research and
human . . . . . Emerging Researchers
medium-sized enterprises to and expand international .
resources ® Comprehensive Support

cultivate human resources

exchanges

Package

international
cooperation

® Amendment of the
“Science and Technology
Progress Act”

® Promotion of overseas
talent transfer

m Expanding the role of the
central control tower

m Council-led R&D promotion
® Announcement of strategy

= 'Comprehensive Science

overnance . ) i and Technology Innovation
g ("Central Science and for science and technology o .
o . Conference
Technology Committee”) policy
. » Foundations for ® Revision of the Framework
laws and ® Amendment of the Science . : . .
Evidence-Based Policymaking Act on Science and
systems and Technology Progress Act

Act of 2018

Technology Innovation

Chapter 4

1. Current Issues and Direction of Science and Technology Policy in Korea

O Based on expert interviews, we can outline the science and technology policy

challenges and orientations for South Korea as follows:

O [R&D support] The planning phase emerged as the most critical aspect, with

significant progress made in establishing the groundwork for R&D management

O However, there are shortcomings in terms of formulating comprehensive, long-term
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statistical research performance management strategies and providing universal
support for tackling challenges, addressing innovation priorities, refining processes, and
developing infrastructure

O [R&D Support Policy Direction] According to experts, the most crucial policy
direction recommended is to “increase R&D investment in strategic technology.”

O Additionally, their priorities include augmenting R&D investments in strategic
technology, nurturing talent in related fields, and enhancing industrialization-related
systems

O [Human Resources Development] The evaluation emphasized the utmost importance
of “developing and securing a workforce suited to the era of population decline.”
However, it noted that there is a deficiency in detailed policy implementation in this
area

O Regarding “human resource development and acquisition,” the evaluation highlights
the need for establishing a systematic support infrastructure at the university level,
including connecting graduate students’ career development with their career paths

O Furthermore, there is a notable shortfall in providing support to revitalize the R&D
environment, particularly for small and medium-sized enterprises, with a focus on
human resource development

O [Human Resource Policy Direction] Experts recommend that the most crucial policy
direction is “enhancing STEM education.” stressing the significance of persistently
bolstering STEM education for individuals in the fields of science, technology, and
diplomacy to secure a workforce with cross-disciplinary competencies

O Additionally, experts call for the development of mid- to long-term strategies for
STEM education

O [International Cooperation and Diplomacy] Foremost, there is an immediate need to
establish innovative governance structures, institutions, and strategies to advance
science and technology diplomacy effectively

O It is recommended that cooperation and coordination between government ministries
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are vital to heighten policy interest, especially concerning climate change and
addressing the challenges of the technology-driven economic and security landscape

O [International cooperation and foreign policy direction] According to experts, the
most critical policy direction is to “monitor global innovation policies and enhance
collaboration in science and technology innovation “

O They recommend prioritizing the practical implementation of policies rather than
reinforcing fragmented technology protection measures.

O They also emphasize the importance of staying well-informed about the intricate
international dynamics related to technology dominance and propose developing
specific cooperation plans for various sectors to advance strategic collaboration

O [Governance] Enhancing policy coordination capabilities is of utmost importance, and
this can be achieved through A designing incentives that encourage collaboration
among ministries and agencies to accomplish their missions, A reconstructing the
national policy promotion system with an emphasis on addressing challenges and
fostering innovation, and A addressing the need for improvements in the
administrative system of the complex government structure

O [Policy governance direction] Experts suggest ’‘governance for an integrated
approach to technology-economy-social-policy —innovation” and ’encouraging
destructive innovation in the private sector’ as important directions

O They also put emphasis on the importance of establishing governance that can be
approached from an integrated perspective, motivating private innovation, and
promising solid rewards

O [Law and System] The science and technology legislation (Basic Act on Science and
Technology, National Research and Development Innovation Act, and Basic
Intellectual Property Act) needs to be improved as the basis for establishing national
science and technology strategies

O [Law and institutional direction] Experts suggested that the policy should be set in a
direction where the internationalization law of science and technology and research

autonomy and research security are strengthened together, suggesting that “law:

- XX —



streamlining enactment and amendment: securing timeliness and concreteness® and

“strengthening research autonomy by revitalizing the overall budget system.

2. Results of SWOT Analysis of Korea’s Innovative Competitiveness

Table 3. Kored's Innovative Competitiveness SWOT Analysis Results and Strategies

Strength (S)

Weakness (W)

® Abundant human resource
® High levels of enterprise-f
ocused R&D investment

m Superior digital infrastruct
ure

m Qutstanding Innovation Pe
rformance

® | ow sustainability of growth

® Need to improve regulatory
quality and government efficien
cy

® | ack of industry-academia ¢
ooperation

® | ack of innovation in ICT se
rvice sector

Op
por
tun
ity
(@)

m Expansion of statu
s by reorganization
of supply chain
®[ncreasing the imp
ortance of ICT infras
tructure-based techn
ologies

m Opportunities for s
cientific cooperation
with advanced countr
les such as the Unit
ed States and Japan
increase

[SO Strategy]

[WO Strategy]

» Strengthen supply chains f
or core technology industries
such as semiconductors in K
orea

® Expanding Role in US. an
d Other Supply Chain Reorga
nization

® Promotion of ICT-based h
uman resources development

® [ntegrating ICT servicesKore
a promotes response to climat
e change (government purchas
es, etc.)

® Establishing an Innovative E
cosystem through Domestic Su
pply Chain

® Improvement of the system
for cooperation in science and
engineering

® Increasing China's
Competitiveness

m Decreased interna
tional cooperation du
e to the emphasis o
n technological secur
ity

® [ncrease the burd
en of responding to
climate change

[ST Strategy]

[WT Strategy]

® Expanding participation in
international technical cooper
ation networks

® Participation in internation
al cooperation in tackling cli
mate change

® Enabling participation in i
nternational standards in em
erging technologies

® [ndustry-academic cooperati
on considering technological se
curity

® [mprove government and ins
titutional efficiency amid compe
tition for technology hegemony
® Promoting eco-friendly indus
try-academic clusters (ex.US 'E
nergy Innovation Hub)
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Chapter 5

1) Strategies for Enhancing the Role of Science and Technology in Advancing National
Development

O It is necessary to consider the operation of a ’'private investigator’ system that can
continually discover technologies with security value, create a self-sustaining
environment for private technologies, and evaluate and recommend bottom-up
technologies

O Engage distinguished scholars from the private sector as technology scouts to identify
potentially crucial technologies with significant security implications that might
otherwise go unnoticed due to market dynamics. Encourage them to request support
for such technologies

O To serve as a central authority with a meta-governance system, there is a need to
set up a science, technology, and diplomatic security implementation framework
aligned with national interests and value chains

O In this regards, it is crucial to advocate for the establishment of a specialized
organization dedicated to national strategic technology. This entity can facilitate
strategic international collaboration and lay the groundwork for enduring cooperation

O A step-by-step action plan for technical analysis and evaluation and mid- to long-term
strategy establishment through an organization dedicated to national strategic
technology is necessary

O To effectively pursue the direction of international cooperation and foreign policy,
which involves “monitoring global innovation policies and expanding and embodying
scientific and technological innovation cooperation,” it becomes essential to establish
a prediction and monitoring system for strategic technology and emerging
technologies

O Present the action plan for each stage of implementation of the prediction and
monitoring system for strategic and new technologies
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O It is important to create a multi-sector technical security response organization to
safeguard sensitive information, proactively mitigate cyber threats, and ensure the
comprehensive security of societal systems.

O Collaboration among the Ministry of Trade, Industry, and Energy, the Ministry of
Foreign Affairs, and the Ministry of Education is vital to fortify technological security

o While the Ministry of Science and Technology takes a central role, each ministry’s
technical security organization plays a specific role in this endeavor.

O Enhancing communication with the National Assembly is essential for the enactment
of science and technology policies

o This can be achieved through research institutes or systems that leverage the
scientific and technological expertise of the Ministry of Science and Technology to
bolster the capacity for formulating innovative engine policies

O By examining the practices of major nations, it is possible to explore mechanisms such
as science forums, consensus meetings, and jury systems that encourage public
participation

o In this context, the U.S. Congress’s establishment of an in-house think tank can serve
as a valuable model

O Given the substantial importance placed on STEM education by leading
technologically advanced nations like the United States and Japan, it is indeed
crucial to establish a mid- to long-term STEM education strategy covering a period
of 5 to 10 years

O The United States is actively enhancing its visa system for STEM fields and creating
a more conducive environment for attracting foreign talent and has initiated STEM
education strategy plans and has been regularly updated them every five years since
2018

O Establishing a global Sustainable Development Goals (SDGs) innovation platform is
essential to bolster South Korea’s sustainability capabilities and advance a distinctive

Korean-oriented strategy in the Pacific region
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O To address climate change effectively, South Korea should enhance its sustainable
development capabilities and create a “Global SDGs Innovation Platform”

O Such platform should promote mission-oriented international cooperation, specifically
“Mission-Oriented STI ~ Cooperation,”  within the existing framework of
technology-focused collaboration and targeted country-specific initiatives

2) Mid-term to Long-Term Policy Direction of Science and Technology Innovation

O [R&D Support] In tandem with increasing investment in R&D for strategic
technology, it is vital to focus on nurturing a skilled workforce and enhancing
systems related to industrialization to provide the necessary support

o With the government’s R&D policy increasingly concentrating on key areas where
state leadership is essential, the most critical priorities involve advancing R&D
investments in strategic technology, fostering talent in related fields, and enhancing
systems related to industrialization

O [Human Resources Development] It is imperative to fortify STEM education and
broaden support mechanisms aimed at elevating individuals’ proficiency in horizontal
technologies, particularly in the digital realm

O Addressing STEM competency should involve a multifaceted policy approach beyond
formal education. This approach could include measures such as enhancing the
recognition and incentives for exceptional technical talent, fostering entrepreneurship,
and other strategic initiatives

O [International cooperation and diplomacy] Utilize global innovation policy monitoring
to identify opportunities for cooperation and threats

O Expand and actualize various scientific and technological innovation collaborations,
including participation in international standards and engagement in global
mega-impact projects, in response to these findings

O Enhance both innovative growth and diplomatic capabilities by initially presenting
strategic agendas to the international community, such as through general meetings of

international organizations
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O Subsequently, develop cooperative strategies and align science and foreign policies to
harmonize domestic and foreign innovation policies as closely as possible in order to
advance these agendas

O [Governance] It is imperative to reinforce inter-ministerial cooperation to facilitate
governance for an integrated approach to technology, economics, social policies, and
innovation.

O Additionally, establishing a governance system that fosters synergy between the
government and the private sector is essential

O Emerging technologies like quantum technology, generative Al, synthetic biology, and
cranial nerve technology have the potential to reshape the fundamental structure,
values, and operational principles of our society

O Consequently, there is a pressing need for integrated governance that can anticipate
and proactively address the consequences and cascading impacts of these

O [Law and System] Advance legislation and establish systems that prioritize timely and
concrete action through efficient law enactment and amendments

O Additionally, invigorate the general budget system to reinforce research autonomy and
bolster research security

O Due to the inadequate legal and institutional frameworks required for the adoption of
new technologies and swift societal transformations, there are delays in realizing
technological advancements or conducting experiments

O To stimulate innovation and address this issue, it is essential to prioritize the prompt

and specific establishment of laws and systems and contingency plans should be
devised to tackle potential social issues that may arise in the process

Table 4. directions of Kored's science and technology policy

Field policy direction

* |n addition to expanding R&D investment in strategic
R&D Support

technology, it is crucial to focus on developing a skilled
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workforce to support these efforts and enhance systems related
to industrialization

— The foremost consideration in shaping the direction of public

policy for R&D investment is to give precedence to fulfilling
public interests, often referred to as missions, from a national
perspective with a long—term outlook

— The most critical priorities include increasing investments in

R&D for strategic technology, nurturing talent in related fields,
and enhancing the systems associated with industrialization

— To secure technological sovereignty in the global competitive

landscape, it is imperative to take a comprehensive approach,
assessing both  domestic and international technology
competition across various sectors, including new industries,
emerging technologies, economics, trade, diplomacy, and
security.

Human
resource

Strengthen science, technology, engineering, and mathematics
(STEM) education and expand support to raise people's level
of horizontal technology (digital)

- With digital transformation permeating all industries and

technologies, elevating the digital proficiency not only among
domain—specific experts but also among the general populace
becomes a pivotal driving force for innovation and overall
national growth

— Amid the current trend where STEM competitiveness plays a

leading role in enhancing national competitiveness, bolstering
the capabilities of institutions like STEPI is paramount. However,
achieving this goal necessitates a multifaceted policy approach,
including measures like improving incentives for outstanding
individuals in science and engineering and fostering
entrepreneurship, rather than solely relying on formal education
to unlock STEM competencies

Given the significance of nurturing future talent for long—term
national competitiveness, it is imperative to formulate a mid— to
long—term plan for STEM education, which serves as the
foundation for science and technology innovation. This plan
should be designed to enable children and teenagers to
experience the joy of innovation within the curriculum, fostering
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a mindset that encourages interdisciplinary thinking and
problem—solving abilities.

International
cooperation

|dentify cooperation/threats through global innovation policy
monitoring and expand and embody various scientific and
technological innovation cooperation such as global
mega-impact projects and participation in international
standards

South Korea's strategic agenda should involve developing
cooperative strategies and aligning science and foreign policies
that can be presented at international conferences, such as
general meetings of international organizations. The aim is to
harmonize domestic and foreign innovation policy agendas as
closely as possible

By maintaining a thorough understanding of the intricate global
landscape concerning technological dominance and crafting
tailored cooperation plans for various domains, strategic
collaboration with other nations at different stages can be
facilitated. This may encompass early involvement in
international joint research, the establishment of international
standards, exchanges of human resources, and responsive
regulatory measures

Efforts are made to diversify global supply chains, secure
global talent, and secure super—difference science and
technology through strengthening science and technology
diplomacy and cooperation

Governance

Strengthen cross—ministerial cooperation for governance for an
integrated approach to technological-economic—social-policy
innovation

The core areas of current technological dominance, including
quantum technology, generative Al, synthetic biology, and
cerebral neural technology, have the potential to reshape the
global order, values, and operational principles significantly. In
light of this, it is imperative to establish comprehensive
governance that can anticipate and adequately prepare for the
impact and ripple effects of these technologies.

Anticipating the intricate interplay between education, industry,
and labor policies in response to swift technological changes in
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the future, it is essential to establish governance that promotes
coordination and collaboration among ministries. This should
prioritize the overall effectiveness of the resulting policies and
public  perception over rigidly  distinguishing individual
jurisdictions or areas

Presently, in South Korea, R&D activities are predominantly
carried out by companies and research institutes. Fostering
innovation in the private sector necessitates an environment
where taking risks and embracing the possibility of failure is
not discouraged. The government should concentrate on
early—stage science and fundamental research, incentivizing the
private sector to drive innovation. Moreover, there should be a
commitment to offer substantial rewards while simultaneously
implementing governance measures that hold individuals
accountable solely in cases of dishonesty, malpractice, or a
lack of transparency

laws and
systems

Strengthen research autonomy and research security by
securing timeliness and concreteness through efficient
enactment and amendment of laws and revitalization of the
general budget system

In comparison to the rapid advancement of technology, the
revision of legal regulations tends to lag behind, resulting in
delayed innovation. To address this issue, it is crucial to
establish efforts and mechanisms aimed at transitioning from
positive legal regulations to negative legal regulations while
ensuring that legal amendments are both timely and concrete.
This approach can help streamline the legal system and
promote innovation

In the declaration of the 2023 G7 Science and Technology
Ministers' Meeting, it is significant to recognize that research
security and research integrity are intertwined rather than
separate aspects. Therefore, in the era marked by technological
dominance, policies should be oriented towards strengthening
both research autonomy and research security in a concerted
manner.
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Figure 1. The direction of science and technology policy in the era of technological

Direction

hegemony

Direction of Science and Technology Policy,
Policy in the Age of Technology Power

R&D Support Human Resource
Expansion of strategic technalogy « Strengthen STEM education and
R&D investment, training of support to raise the level of
TREVEC UMD TEsUMER, horizontal technology (digital) of
improvement of industrialization the people
system

Governance Laws and Systems
Strengthen cooperation between * Ensuring timeliness and
ministries and enhance synergy concreteness through efficiency,
between the government and the strengthening research autonomy
private sector and research security

—

.Establishment of an 'national strategic technology organization'and operation of
a ‘private investigator'system

. Establishment of ‘Prediction and Monitoring of StrategicTechnologies and New
Technologies' System

. Establishment of Technology Security Response Organization' in major ministry

. Strengthen communication with the National Assembly to legislate science and

technology policies _
. Establish long-term(5-10 years) strategies for STEM (Science, Technology,

Engineering, Mathematics) education
. Establishing a Global "SDGs Innovation Platform’ for Indo-Pacific Strategy

—

.Scence compefiiveness is a key factor in system compefition overworld order
. Compefitiveness in high-tech fields determines national security, economy, and society
.Simuttaneous and mutfiple revolutionary changes in the technology-economy-sodial sphere
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Government oversight, resolution of market and systemic failures, coordination
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- H Human capital -
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85) WIPO (2022), “Global Innovation Index 2022”, 15th ed.
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