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Abstract The acceleration of the Fourth Industrial Revolution and the intensification of US-Chinese
hegemonic competition have caused countries to make strategic investments in science and technology
and the acquisition of various technologies by increasing research and development (R&D) on topics
aligned with national security. Accordingly, R&D efforts on strategic technologies and the establishment
of institutional foundations based on the formulation and implementation of various policies and plans
have been initiated globally. In South Korea, the"2023-2037 Master Plan for Defense Science and
Technology Innovation was established by selecting critical strategic defense technologies; the plan also
includes annual investment plans to support R&D efforts. However, the current legal framework is
limited in terms of promoting R&D on strategic defense technologies, and thus, improvements are
required to provide a foundation that ensures R&D is geared to secure these technologies. This paper
compares and analyzes systems related to strategic technologies domestically and internationally and
recent trends and proposes improvements that promote R&D. These improvements focus on establishing
legal frameworks and R&D promotion systems, which can be utilized to advance strategic defense

technologies and aid the formulation of related policies.
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Table 1. 30 Defense Strategic Technologies in 10
Major Areas

Area Technology Area Technology
High-
Intelligent battle Performance
field awareness/ semiconductor/
decision electronic
materials
) Advanced
Intelligent Materials Structural
Am.ﬁaal integrated materials for
Intelligence command/ extreme
decision environment
Smart force Special functional
support materials
Defense Al Hyper-connected
platform network
Manned/
Cyber warfare
unmanned Cyber/ 4
. response
cooperation Network
Manned/ Autonomous
Unmanned . Meta-verse
. mission L
Teaming training
performance
Next-generation Next-generation
warrior platform sensor
Sensor,
Quantum /
cryptography Flectro- Sensor fusion
communication magnetic
Quantum Warfare |—
Electro-magnetic
Quantum sensor
warfare response
Space-based
surveillance Advanced engine
reconnaissance
Space-based ) .
P R Propulsion Hypersonic
Space augmentation R
propulsion
system
Space domain Underwater
awareness propulsion
Spacecraft Missile defense
High-powered
Directed energy WMD g' 'p N
precision strike
Energy Response | — ———— "~
Next-generation Intelligent CRB
power source defense
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Table 2. National Strategic Technologies in 12 Major

Areas

12 Major Areas

Semi-conductor-Display Hydrogen

Rechargeable Battery Cyber Security

Cutting-Edge Transportation Artificial Intelligence

Next-Generation
Communication

Next-Generation Nuclear
Energy

Advanced Robot

High-Tech Biotechnology Manufacturing

Aerospace-Marine Quantum
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Table 3. 14 Critical Technology Areas in 3 Major

Areas
Area Technology Area Technology
Integrated
Networked
Biotechnol :
1otechnology Systems-of-
Systems
Emerging i Trusted Al and
Opportunity Quantum Science Autonormy
Future G Space Technology
Advanced Effective | Human-Machine
Materials Adoption Interfaces
Directed Energy Microelectronics
Advanced
Defense- Hypersonic Computing and
Software
Specific . - -
Integrated Sensing Renewabl'e Energy
Generation and
and Cyber
Storage
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Table 4. Changes of Defense Strategic Technology

Strategic Items of Defense
Science & Technology
('14-'28 Policy)

Defense Strategic Technology
('23-'38 Master Plans)

Defense Strategic Technology
('19-'33 Policy)

Number of 30 Technologies 266 Technologies L .
Technologies in 10 Major Areas in 8 Major Areas 140 Technologies in 8 Major Areas
Artificial Intelligence Command, Control and Autonomous/Artificial Intelligence-based
Manned/Unmanned Teaming Communication Surveillance and Reconnaissance
Quantum Surveillance and Hyper-Connected Intelligent
Reconnaissance Command and Control
Space Maneuver Ultra-Fast/High-Power Precision Strike
List of Areas Energy Warship Futuristic Propulsion and Stealth-based Platform
Advanced Materials Aircraft Manned/Unmanned Teaming Combat
Cyber/Network . Individual Combat System
Firepower

Sensor/Electro-magnetic Warfare based on Advanced Technology

Propulsion Protection System Active Cyber Response and Futuristic Protection

WMD Response Modeling & Simulation Futuristic Cutting-Edge New Technology
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Table 5. Defense Science and Technology Innovation
Promotion Act

Defense Science and Technology Innovation Promotion Act
Article 6 (Establishment of Master Plans for Defense Science
and Technology Innovation) -
@ Master plans shall include the following:

1. Medium-to-long term development objectives of, and
basic direction-setting for, defense science and technology
innovation; -

Enforcement Decree of the Defense Science and Technology
Innovation Promotion Act
Article 2 (Establishment of Master Plans for Defense Science
and Technology Innovation) - @

1. Matters regarding the field of strategic research and
development for defense science and technology innovation;
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Table 6. Comparison of Defense National Strategic Technologies, National Strategic Technologies and

National High Strategic Technologies

Defense National Strategic

National Strategic Technologies

National High Strategic Technologies

Technologies
Ministry in  |Ministry of National Defense / Defense
Charge Acquisition Program Administration

Ministry of Science and ICT

Ministry of Trade, Industry and Energy

Defense Science and Technology

Applicable Law Innovation Promotion Act

Special Act on the Fostering of
National Strategic Technology

Act on special Measures for
Strengthening the Competitiveness of,
and Protecting National High-Tech
Strategic Industries

Number of

Technologies 30 Technologies in 10 Major Areas

50 Technologies in 12 Major Areas

(Article 8)

17 Technologies in 4 Major Areas
(Article 11)

Defense Acquisition Program
Promotion Committee
(Article 9 of
Defense Acquisition Program Act)

Decision-Making
Body

National Strategic Technology Special

Committee

National High-Tech Strategic Industry
Committee
(Article 9)

R&D Projects
Specialized in

National Strategic Technology Projects|

Development of High-Tech Strategic
Industry Super-Gap Technology

Strategic (Article 11) (Article 25)
Technology
Preferentially Selection of a Project to
a Preliminary Feasibility Survey or
Exemption of a Preliminary Feasibility
_ Survey
(Article 27, 28)
Benefits -

Reduce or Exempt Taxes

(Article 34)

Adjustable Matching Fund
Ratio(Government-Industry)

Adjustable Matching Fund
Ratio(Government-Industry)

6) 71 A% Ax, AL 4, B4 5o et WA
A7 Bgslo] 9 e A AZ 47 L F7o] o]
ovu . A, £ A7ALE G330 3
LA Y AT ARG T ) YRS S
‘11?711‘?:_*% S5 el Fala] ArE

o a7EE We 248 WA nag 8t Ut

ies)

3.22 ZYH|E BSt

7V WA, Feplaelehs 8018 WA 4o
s, FpAelge] tie A4He RS 99 T%
Ho} 4ol Tiel AR WAskE Bt 9tk °‘°ﬂ

A At 0% AR A2z A2g ALs
2P AT Hof 9 A4 FAEoIE WE © ;w
ARl Aol HE A0] AR ke

w5 @%*715«1 A, B, WA, A 5
AASeL, Hd Aslol ©E FaLo)
A3} 9 H AW S she) W 7o) 2

& Aol el AR WASktolok GeHTable ).
E, P TACH)FEELE A4 5 b
AR YIS0l et A4, WA, A, A

9l

r-Ll

==X
=

ﬁmr“ ml

WS
gl

rO

A

602

(Article 12) (Article 26)

£2 AL ¢ Bast Unk

3.2.3 AWHY FERA 15

TS5 SIULIES) Tk T T 5
AAE 75T Wt ek B Y 1 A A}
g2 Y7le AN, viEA=: V\ A,
W& AT, AL 5 5710 AL,
2 T30 YeH15). 4719] 5711 AR % 744 9 A

WY AR 712

AYE s A2

53).
v
Hog sl ATANY
AT
ol g A%

FH0% FAA BEE BHow s
F49] gRA
29| ATLS @ T2 BYIe A
sl 47 gkt

oZlel, dA 71
HEA EI:7] &

A

L E3

[e]

o &

1S AT Al

e WAlE ATAL A Fao

2700] 44 g} 1 9 Age]

e A FYALT|ES nisto]

o A4 HY71e AT Aol
FUSHFY & ATAT JFHH,

A33zx Al

Q9o o

274 2L %
Agolng yHeplE F42)
2]
290 4
AT k)
SEselss %



Sy e

49 ATNL ZAS AR

Table 7. Suggested Amendment of Enforcement Decree
of the Defense Science and Technology
Innovation Promotion Act Article 2
(BEstablishment of Mater Plans for Defense
Science and Technology Innovation)

Current Suggested Amendment

@ -

. Matters regarding defense strategic
technology corresponding the field of
strategic research and development
for defense science and technology
innovation;

® The Minister of National Defense may

select defense strategic technology
under subparagraph 1 of paragraph
2).:

@ When the Minister of National Defense
selects defense science technology
pursuant to paragraph (3), he or she
shall take into consideration the
following:

. Strategic significance essential to
implement defense policies with
powerful ripple effects on future
society-economy;

. Technical innovativeness capable of
changing the paradigm of future
battlefields based on progress of
advanced technologies:

. Urgency for development for
international technical conflicts and
national security:

. Possibility of securing defense specific
technology when focusing on defense
capabilities;

. Other matters deemed necessary by the
Minister of National Defense for
defense science and technology
innovation.

® The Minister of National Defense shall

determine and publicly notify matters
necessary for procedures for selecting
defense strategic technology,
procedures for changing such
technology and canceling the
selection, and other matters necessary
for the selection and management of
defense strategic technology. -

Matters
regarding the
field of
strategic
research and
development
for defense
science and
technology
innovation; -
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