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ABSTRACT

The Korean military’s defense research and development (R&D) policy was often shortsighted because
of environmental changes, such as the Korea-U.S. alliance, security policies under the regime, and limited
budgets. In addition, there was a lack of prior research focusing on identifying the determinants of
defense R&D policy, making it difficult for stakeholders in defense R&D policies to determine the
appropriateness or validity of decision making. To this end, the purpose of the present study was to
suggest a basic reference for defense R&D decision making through the conceptualization of determinants
in defense R&D policy and development of measurement items. For this, we developed operational
definitions of influencing factors and preliminary items related to defense R&D policy decisions,
considering the Republic of Korea Armed Forces. To test reliability and validity, we performed exploratory
and confirmatory factor analyses based on discussions with experts. The results show a six-factor
structure (security policy, defense posture, technological ambition, dominant and shifting paradigm,
science and technology, industry knowledge base, and resources) and 24 items. It is concluded that the
use of questionnaire results might better reflect multiple aspects of decision making in defense R&D
policy. Future studies need to elaborate on the measurement indicators for defense R&D policy
determinants and theorize on policy directions according to changes in future defense and private
technology development.
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<Figure 1> Determinants related to defense R&D policy

#* Source: Adapted from Jermalavic¢ius (2009).
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<Table 1> Literature review of defense R&D studies

Author (Year)

Summary of key factors

Government’s pursuit of ongoing support of defense R&D and continuing
implementation of a strategic R&D policy, changes and shifts in defense acquisition

Lfg,oo{i)l policy for military forces buildup focusing on science technology, expansion of
investment in defense-related R&D, promotion of intranational and international joint
R&D projects
Kim Y. K creative R&D execution, expansion of investment in defense-related R&D, national
(2’008') " | defense acquisition plan considering R&D, activation of dual-use technology program,
defense firms’ investment effort to R&D
. Paradigm shift in defense acquisition policy for accumulation of technological
Shin, G. S. . . . . )
(2009) capabilities, policy enforcement to connect defense R&D policy with national
governmental R&D, Creation and activation of R&D infrastructure
Jeong, J. H. . . . .
(2016) Goal-oriented R&D investment strategy, formation of collaborative R&D network
Master planning for defense R&D, expansion of R&D investment, enhancement of
Kim, S. Y. |competencies for defense R&D professionals, efficacy of the current defense contract
(2017)8 and cost management system using proper profit compensations, weapon system
development through obtaining defense core technology acquisition
CE(;OZO) J Creative and Challenging R&D, Construction of Global Execution, Open R&D strategy
. R&D projects development considering the level of defense science and technology,
Kim, J. H. . . . .
(2020) defense R&D cooperation through armed forces—industry collaboration, cooperative

alliances for international R&D joint projects

Lee, J. J.2004)= =A770d A3k S18iA 452 ghast x| o} &4 AA, #8l7]s=
Ao A9 H54F A3k 2% R&D 74 g, =499 R&D &, A 22 R&D F°]
Fdestha FAEIth Kim, Y. K(2008)& 71%4 9915 EAshs ZxQl A48 3, F
Apeake] S, AN §1520) ESANY 1, 0 - 7 A8 NEE 2 9A 53 R&D
=t 5& AL B Shin, G. S.(2009)2 =% R&DE] 71O R 7e54 T412 d9
5 el Agh 7k R&D Al 8F =% R&D A% 1, #4712 AHAA A9,
8) AA1%9(2020). A1 WA NE, HFEol pp. 107-108.
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Security Defense Technological Dominant/ Knowledge
ity Policy posture Ambition Shifting Paradigm Base i
Kim, Y. K.
(2008) © © ©
Shin, G. S.
(2000) © ©
Lee, P. ].
(2011) © © ©
Kim, J. S.
(2014) © ©
Han & Choi
(2014) © © ©
Ha et al.
(2016)11 © ©
Jeong, J. H.
(2016) © © ©
Nah & Choi
(2017) © © ©
Ha, T. J.
(201712 © © ©
Lee, J. H.
(201913 © ©
Kim, J. H.
(2020) © ©
2.4 "FulAl 2050.3 F R&D AR 7 W
Syul ve 2o W A0 AT, T RD 9 5ol Bl Ak i
2021 ) 30id F-9] wlE Argetarl wEA Walels e S aelete] shelo] vobd Wk
& ANE TEE 2050, 2 BTk F ulAAE 94, 227, vdA 8 SRS S
nlef sh=te] FRE Akl ol F Fdsky] oIk vlHite] B, FAA W SEAIE A4
Sk Qlrk1d) Terinhl 20505 2 =7 R&D X“”ézéﬂodﬂ}fﬂ AIE £=317] flske] o]
A 2050,9) £ATA F 1A 8 A AR 97 @ﬂ—g— 7]

11) 3t 229, 5-2-(2016). mlEl Olg- =1 R&DAIE] Hdwol, 787 ]e g A9l A AG41s, pp. 125-133.
12) aFEI78(2017). = A7) Sl Hasiey #eb7|=4 3, 27(11), pp. 18-23.

13) 01%342019). =% R&D AENA B3} kel S=abalebdmH g 1 eks] Sh)3), pp. 67-82

14) =95021). T=HR1A 20505 B2, A2 =D pp. 28-54.
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Challenging tasks in Defense Vision 2050 Determinants in Defense R&D Policy

(D Concept actualization of future defense power and
OPETalioNns

Security Policy

2 Concept actualization of intelligent defense meta-
Fl,l"l't."

(3 Construction of mtelligent and mtegrated all domain
command and control

Defense Posture

@) Development of game-changer capabilities for
fubure war

(5) Construction of mtelligent and mtegrated air defense
svstem

Technological Ambition

(&) Enhancement of defiense space povver under
combined and joint operations

(@ Reinforcement of mtelligent cyber warfare
capabilities

DominantShifting Paradigm

(8 Reinforeement of Electromagnetic Spectnum
Operations capabilities for Future Warfare

&) Combat system enhancemenis using augmented
humman (AH) technology performance battle system

Knowledge Base
10 Reinforcement of defense support capability dealing
with non-conventional threats
D Future-onented ROK-US alliance and defense
copperation and exchanges
Resouroes

2 Advancing defense cooperation system via
convergence of mulituy, mdustry, academic, and  mstinute

<Figure 2> Connection structure of challenging tasks in Defense Vision 2050 and determinants
in defense R&D policy

#* Source: as cited in Kang and Kang (2022).
* Note. CONOP (Concept of Operations); meta-power regarding the creation of new military strategies and
operational concepts in line with security and future warfare environment



Defense R&D and Policy Decisions / Kim, Jeonghun - Kang, Dongwoon - Kang, Bongcheol 51

e A8k tHTak, 2017).
¥ R&D AAAH el tist SHEF7F MEEA] ol 2 ATelA H&)
N5 21 Jermalavicius(2009)2] SAHETE
Haskoitt e SHET N Al AATe] o] &4 A
o g, 6}24 A} &S s At o 5o MAxALS wslon, By A3
S

= f% BAE - Sly RIS AASIITHKim, Kim, Lee, Kwon, 2018).

My

S
=

N

I
Aol 7154e] 244 4

=
i)

=
Y

bt
o
N

&g oy M
ofN 4 &

1%t Phase 2" Phase 3™ Phase
Planning Item Development Analysis and validation
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- Construction of Sub-factors revision - Survey
and Definition - Final item selection - Validity and reliability
- Contents validity (Experts) analysis

<Figure 3> Overview of development-instrument process to assess determinants in defense
R&D policy
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<Table 3> Operational definitions and categorization of determinants defense R&D policy

Factor Definition

Any military activities responding to non—conventional threats in and out of the
Security Policy |nation by military and military measures or alliance and cooperations with other
nations

Defense Posture | Military action or activities to employ armed forces in proper directions

Technological Any action and activities mitigating various threats by developing national
Ambition science technology

Dominant/Shifting | Any activities related to paradigm shift in military ops execution principles
Paradigm where new military concepts leads tech. and doctrines
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Factor

Definition

Knowledge Base national or civil R&D

Any action and activities regarding cooperation between defense R&D and

Resources

budget

Any action and activities regarding resources such as personnel in science and

)=
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<Table 4> Overview of item development

e A, =
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of determinants in defense R&D policy

Creation of preliminary items

Refinement of items

R&D
Effective Defense R&D Budget
Management

Previous studies Contents Factors
@D Government Leading Execution .
@ Tech-Centered Acquisition Paradigm Shift @ Eirrseljé%lt threat. of North
@ Creative and Challenging R&D Execution @ U.S.-China strategic
@ Construction of R&D Cooperation Network o Security
® Defense R&D in conjunction with National competition ® Policy

@ Non-conventional threats rise
@ Defense alliance/cooperation
sustainability”



Defense R&D and Policy Decisions / Kim, Jeonghun - Kang, Dongwoon - Kang, Bongcheol 53

Comparison previous studies and
determinants in Defense R&D policy

(D National-defense R&D alliance

@ Open R&D Activation

@ Civil and military Technological
Development

@ Export-oriented R&D

(® Intranational and International Joint R&D
Cooperation

® Funding for Defense R&D Budget

@ R&D Investment Expansion

® Defense R&D Personnel Acquisition

© Hi-tech Weapon Development

@ Core Combat Power Construction

@ Technology Accumulation

@ Core Technology Acquisition

@@ Future Leading R&D

Military Technology Innovation

@ New Concept Weapon System Acquisition

Response to Future Warfare and Current
Threats

@ R&D to counter North Korea threats

Connection determinants in Defense R&D
policy to Defense Vision 2050 by Ministry
of National Defense

@® Concept actualization of future defense
power and operations

@ Concept actualization of intelligent defense
meta-power

® Construction of intelligent and integrated
all domain command and control

@ Development of game-changer capabilities
for future war

® Construction of intelligent and integrated
air defense system

® Enhancement of defense space power under
combined and joint operations

@ Reinforcement of intelligent cyber warfare
capabilities

® Reinforcement of Electromagnetic Spectrum
Operations capabilities for Future Warfare

©® Combat system enhancements using
augmented human (AH) technology
performance battle system

Reinforcement of defense support capability
dealing with non-conventional threats

@ Future-oriented ROK-US alliance and
defense cooperation and exchanges

@ Advancing defense cooperation system via
convergence of military, industry,
academic, and institute

(® Securing deterrence capabilities
against North Korea threats©?

® Responses and security threats
by neighboring countries®®

@ Buildup of independent defense
capacity®

Development of hi-tech weapon
and core defense technology©®

Defense
Posture

© Acceptance of creative and
innovative science and
technology©®

(D) Integratior} of mlitar% forces Ieshingilsie
based on intelligence ..

@ Leading advanced science and Ambition
technology®©

@ Future warfare & advanced
weapon systems©Qj

@ Military paradigm shift in 4"
Industrial Revolution®®

1@ Manned-Unmanned
Collaborative Combat®™ i

® Changing multi-domain battle”

Dominant/
Shifting
Paradigm

' (6 Expansion of science &

technology and industrial base®
@ Defense and national R&D
cooperation®®? Knowledge
@ Enhancement of R&D Base
cooperation®®®
@ Improvement of National
Science & Technology©®®

@) Increasing national defense
budgets®®

@ Increasing R&D defense
budgets©?

@ Increasing defense core
technology R&D budgets©®?

@ Expansion of defense R&D
Human Resources©®Y

Resources

® previous studies

© comparison previous studies
and determinants in Defense
R&D policy

& connection determinants in
Defense R&D policy to
Defense Vision 2050 by
Ministry of National Defense
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<Table 5> Final selection of items for assessing determinants in defense R&D policy

Factors Initial items (m odjiée‘:jl/sdegent:d/jnz dded)

Security Policy 4 4(0/0/0)
Defense Posture 4 4(2/0/0)
Technological Ambition 4 4(2/0/0)
Dominant & Shifting Paradigm 3 3(1/0/0)
Knowledge Base 4 4(1/0/0)
Resources 4 5(2/0/1)
Total items 23 24
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W] 6578 (489%), AFHERE A% o]t 65 (489%) Ao, FHAEY 2d vk 607
(45.17%) 0.2 EAH T}

<Table 6> Descriptive tables of demographic variables

Affiliation Service Rank Work Location Length of Service
Marine 65 Services
Active 14 1 Corps | (48.9%) Bd?W 65 (Army, Navy 0 < 60
Duty |(85.7%) % Major (48.9%) Air Force) (67.7%)|2 years | (45.2%)
Arm
© | a5 Lt. Col 42 MND 0 2~5 | 2
Civilian | 16 16 Y (316%) (3.8%) | vears |(188%)
Nav
Personnel |(12.0%) Yol (120)
- Col 6 1S 6 5~10 7
Air ) 12 ' (45%) (45%) | vears | (5.3%)
Public 3 Force | (9%)
o | Others 16 Civilian - 10 28 >10 36
Servant | (2:3%) (MND) | (12.1%) [Public Servant| (10%) Others (2196) | years |(28.1%)

* Note: N (%); MND (Ministry of National Defense)

T3 Ve FAEA AR(HF)E AR, H 3834.76, T HAE 0467~1.074, %
256, AF = 09120917 HE ol BxHQch T3 Ht
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3.1 &R Q9B A(EFA, Exploratory Factor Analysis)

D ARG e el ecle] @ A FELAOE Folok =4S FAH] A
QR4S ol gael HEES AZaUTh AT BAL Mot AT 27 %
& Ao AFE SRS PO o2 ARANA AFEETHKim cf al, 2018). SFE
2 A (Varimax rotation) 3] A& AMRSE 55 Q135S FEsiglon, A575S &

O] aRFko] 1 o]l Az} 7+ 2]l w2 FAlo] 60% o4

gzl g ol o] Al of 5 Foldt Ayl KMO(Kaiser-Meyer—-Olkin test) A5+ 0.855(Y

A 71%>0.8), Bartlett's 784 #7482 0.000(p<.001) 2.2 bt 2&o] Agkst 2 o7 ey

tHOh, Chang, & Ko, 2022). Table 7914 xake] 1 o]7del 2918 572 YElY Jermalavicius
00

(2009)7F AlAIgE 6712] = R&D A4 13 AA|ehA] ¢t o] BEdt He4E HAsh o
ol 4of tak B-MATE 90l 4o Y= 23 Ul 1 AFAS(AD 718ke] A58 7174 A
g 59, Adsly|ee] AR, FRISAAZ A4 F=, 421 A E o] A skl AgT
&, 2Ad UEQA A3 A 7 - 52l %%L%i % O S5E go FAH Qlo] &
A7 kel Q1o ® QXS o ® {53 4= Qltk thik AEv)t TR AFEH e FiEie

stE sl HFAOR skl 672 A st

5 29l 45 71%%4 el FAHY s riel W

570 @]lo] Ardeo] gl o f= et &4

%] : 2 3}3] L9

Q4= 71&H 3—19} A dlE ok Wig), 29l 5 kR g o7 mawuﬁ OJ 491 7|
A B3 %10, 11, 12019, AR sfeioiq] Wskes % 13, 14, 150t

<Table 7> Exploratory factor analysis (EFA) for determinants in defense R&D policy

Thems Factor Loadings
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Q1 189 035 -.036 155 882 133
Q2 172 113 189 -.098 708 302
Q3 .051 73 139 -.008 867 235

17) 3lEZ# ]2 =EF AR (2018), S sk =i SPSS AR A7} sy, shllolidin], p. 131.
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Thems Factor Loadings
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Q4 317 102 304 081 b 180

Q5 071 .349 218 122 071 785

Q6 177 652 224 238 .389 -.151

Q7 .096 847 041 A77 124 082

Q8 .022 787 245 301 .079 101

Q9 -.003 H43 392 398 120 239

Q10 126 422 346 537 044 311

Q11 .089 1A 501 490 075 A77
Q12 .039 192 .052 772 =022 -.050
Q13 180 241 301 634 244 -.090
Q14 .096 152 262 806 .040 002
Q15 -.030 -.063 343 707 092 081
Q16 219 240 49 337 247 14
Q17 326 368 763 .056 .094 002

QI8 .268 403 723 133 126 159

Q19 262 381 590 361 .049 -.098
Q20 847 N5 .029 063 141 -.022
Q21 897 120 136 087 051 -021
Q22 876 251 146 .079 037 -.008
Q23 780 -.087 107 049 273 243

Q24 879 004 173 108 062 .000
Eigen Value 4.247 3442 3276 3047 2417 1.248
Dispersion (%) 17.694 14.341 13649 12.694 10.070 5.199
Cumulative Dispersion (%) | 17.694 32.036 45,684 58.379 68.449 73647

KMO = .855, Bartlett's x° = .000

* Note. 5-point Likert scale (1=strongly disagree to 5=strongly agree).
Extraction Method: Principal component analysis with varimax rotation.

4.3.2 1A QQEA(CFA, Confirmatory Factor Analysis)
A R ClEol IR B R UG do) B9 S, o
715]%1__ iJE% 1__:_ Q }‘\:11011_:'— HO]‘

$Ajole}, =

He eQl HlE wAtm, FE e s

o (@]
Al

Fo 2912 FESGT Y ReD FAFY A F1A

0.8220]9, Bartlett's 734 A4 A% 00002 YERHA Q91
w4 30 ﬂw@u} S FARALE T0457%2 ER] 5719 2ale] tjg AEo] gl 2
o2 P 20l 1 A, 20l 2 TAA 47, 991 3 A% - A AN, 29



<Table 8> Confirmatory factor analysis (CFA) for determinants in defense R&D policy

Ttems Factor Loadings
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Q1 203 .089 -.090 256 83
Q2 173 165 149 -.039 .793
Q3 -.024 196 387 -190 601
Q4 310 144 .329 041 B47
Q6 212 676 131 310 212
Q7 088 857 062 146 .096
Q8 015 803 266 264 070
Q9 -016 561 464 .350 158
Q10 .09% 439 473 432 128
Q11 086 167 578 426 083
Q12 .028 201 121 731 -.098
Q13 189 276 262 725 159
Q14 .04 176 301 783 013
Q15 -011 -.046 335 706 079
Q16 230 263 503 328 221
Q17 .360 .380 .699 .070 036
Q18 286 416 725 4 122
Q19 284 401 $528) .386 -.024
Q20 .850 160 015 073 102
Q21 899 123 125 .086 028
Q22 876 254 135 072 020
Q23 763 -.067 150 .029 366
Q24 879 013 158 113 064
Eigen Value 4278 3552 3448 2857 2071
Dispersion Value (%) 18598 15442 14.992 12422 9.003
Cumulative Value (%) 18598 34.04 49.032 61.454 70457

KMO = 822, Bartlett's x° = .000
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