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A Study on the Development of Defense Technology R&D System
Focused on the Analysis of the U.S. Defense Innovation Ecosystem
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Abstract Recently, with the acceleration of the Fourth Industrial Revolution, there has been a rapid
advancement in cutting-edge technologies such as artificial intelligence and robotics. As a result, it is
predicted that the future battlefield environment will undergo a revolutionary transformation. In
response to this, the South Korean military is undertaking the national task of "Fostering an Al Scientific
and Technological Power through Defense Innovation 4.0." However, under the current South Korean
defense acquisition system, incorporating advanced civilian technologies from the private sector into the
defense weapon systems proves challenging. Despite an increase in the research and development (R&D)
budget for defense technology, the closed nature and rigid structure of defense R&D limit incentives for
private-sector involvement. In contrast, the United States proactively responds to environmental changes
like the Fourth Industrial Revolution and drives defense innovation. They prioritize technological
advancements and consider technological competition like the Third Offset Strategy as a top priority.
Additionally, they have established an innovation community to apply cutting-edge civilian technologies
developed in the private sector to defense. The aim of this paper was to analyze the roles and missions
of defense innovation organizations within the US Department of Defense and each branch of the
military, which actively integrate advanced civilian technologies into defense. Based on this analysis,
ways to advance the South Korean defense technology R&D system are proposed to foster collaboration
between the private sector and defense agencies. By strengthening cooperation and facilitating the swift
spin-on of exceptional civilian technologies, we aim to accelerate defense innovation in South Korea.
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Table 1. Defense Technology R&D Program Budget
Trend (2018-2022)[2]

(Unit : Billion won)

Average
Annual
2018 2019 2020 2021 2022 Growth
Rate (%)
910.8 945.4 1,009.2 1,387.8 | 2,136.1 23.75
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2.2.1 DARPA(Defense Advanced Research
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Fig. 1. Organizational Structure for the U.S. DoD Under Secretary of Defense(R&E)
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Fig. 2. Classification of Defense Technology R&D
Program in Koreal22]

Table 2. 2023 Budget by Defense Technology R&D
Program[22]

(Unit : Billion won)

1,091.2 (58%)
356.0 (19%)
198.2 (11%)
184.7 (10%)
49.2 (2%)

1,879.3 (100%)

Core Technology R&D
Future Challenge Defense Technology R&D
Civil-Military Technology R&D

Component Localization R&D
Rapid Technology R&D
Total

Table 3. Core Technology R&D Project(End of Year
2019) Budget by Host Organization[23]

(Unit : Billion won)

Agency for
Defense Industry | Academia | Research Total
Development
278.8 74.6 41.0 6.7 401.1
(69%) (19%) (10%) (2%) (100%)
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Table 4. Core Technology R&D Project(Start of Year
2021) Budget by Host Organization[24]

(Unit : Billion won)

Agency for
Defense Industry | Academia | Research Total
Development
185.2 464.2 19.5 44.9 713.8
(26%) (65%) (3%) (6%) (100%)

Table 5. Core Technology Project(Start of Year
2021) Budget by Industry[24]

(Unit : Billion won)

Defense Industry Nolr;i?lif;se Total
437.0 27.2 464.2
(94%) (5%) (100%)
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Table 6. Future Challenge Defense Technology R&D
Project(Start of Year 2021) Budget by Host
Organization[24]

(Unit : Billion won)

Agency Industry
for
Defense Academia| Research | Total
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Developm| Defense
Defense
ent
271.1 11.2 5.9 28.1 4.5 320.8
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Table 7. Comparison of DIU and Defense Technology R&D Program in Koreal8,22,25,26]

Future Challenge Defense
DIU Core Technology R&D Technology R&D
Total e . s s
X $ 111.8 million(® 145.4 billion) ¥ 1,091.2 billion ¥ 356.0 billion
Budget('23)
Problem definition — Project planning(F-1~F) —
Procedure Request for proposal(60~90 days) — Selection — Request for proposal(4~6 months) —
Prototyping(24 months) — Acquisition transition Selection — R&D(3~5 years)
Document Proposal(within 5 pages) Proposal(within 100~500 pages), R&D plan, etc
Objectives Solving military problem Application to weapon system
Contract Follow-up contracts(Production or Service) Absence of follow-up contracts
Authority with DoD or US (Some additional points exist)
i Matching fund
Funding (Government support by 2/3) Full government support
Intellectual Generally heId by R&D iflstitutions Government ownership in principle
Property Rights (Acquisition of IP rights (Possible joint ownership under the agreement)
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