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ABSTRACT

A Study on the Factors Affecting the Performance of International Joint
R&D Projects for Defense Core Technologies

Lee, Jai Woong
Dept. of Defense Acquisition Program

The Graduate School of Kwangwoon University

International joint research and development projects is one of
several forms of international cooperation. Such activities in the
defense domain, in relation to development of military equipment, have
been led by the Agency for Defense Development (ADD). Starting
from 2011, the Defense Acquisition Program Administration (DAPA)
has led efforts to cooperate with international partners for defense core
technologies. Similar to other domains however, such cooperation in
defense technologies has not been widely used due to many practical
obstacles.

This study aims to analyze the factors that can impact the
performance of international joint research and development projects in
defense core technologies carried out by DAPA. To this end, an
empirical analysis was conducted using a sample of 57 persons who
have experience in international joint R&D projects at the ADD.

As independent variables, two factors were selected, which include
individual competency with expertise, communication skills, and foreign
language skills as sub-factors, and external factors of laws and
institutions, mutual relations, expediting of schedule, and cost saving
as sub-factors. Project performance was chosen as a dependent

variable while negotiation performance being selected as a parameter,



and a research model and hypothesis were formulated based on these
factors.

To verify the hypothesis, a group of researchers of the ADD who
have hands-on experience in performing international cooperative
projects for core defense technologies were surveyed. Based on the
survey results, feasibility and reliability tests as well as multiple
regression analysis and mediating effect analysis were conducted.

As a result of the analysis, both individual competency and external
factors showed a positive influence on the project performance. As for
the mediating effect of the negotiation performance, the test showed
that individual competency displayed a partial mediating effect while
external factors did not bring any mediating effect. Such results mean
that both individual competency and external factors do impact project
performance whereas the extent of achievement in negotiation does not
affect the result of a project when external factors influence the
performance of a project.

This study is the first of its kind to empirically analyze international
joint R&D projects for core technologies in the defense domain
compared to previous preliminary studies. Moreover, it was
academically proven by applying the elements of the National
Competency Standard (NCS), which has been in effect since 2021 as
well as the factors used in existing preliminary studies on individual
competency. Lastly, it is meaningful that the study established and
verified a research model that can set a standard for similar studies in
the future.

An additional study was conducted on the factors that influence the
performance of a project based on in—depth interviews with experts
which showed the same results as those provided by the statistical

analysis.

,Vi,



Based on the hypothesis verified through this study, it is hoped that
measures which can help researchers to improve their individual
competency; bring systematic improvements in laws and institutions;
and strengthen interagency relationship would be incorporated into
national policies so that more international cooperation can be achieved.

As more people will have experience in R&D projects in the future,
it 1S necessary to carry out empirical analysis targeting a larger
number of researchers, and conduct more research on systems
development. Furthermore, there needs to be qualitative research on
international cooperative projects that have many internal and external

variables.

Keywords: international technological cooperation, performance,
competency, external factor, negotiation, transaction cost

theory, multiple regression analysis
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<Table 1> Budget Status of International Joint R&D for Defense Core Technologies
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2022|546,112| 3.4% (166,917 30.6% |-1.8%)| 7,668 | 21.4% [ 234 | 3.1% | 17.0%

2021|528,401| 9.2% (169,964 32.2%| 7.8% | 6,318 | 53.7% | 200 | 3.2% | -9.1%

2020/483,782| 3.6% [157,636/32.6%| 2.5% | 4,111 | 35.8% | 220 | 5.4% |136.6%9

20191466,971| 8.2% [153,733/32.9%|13.7%)| 3,027 | 8.3% | 93 | 3.1% | -2.1%

2018|431,581| 7.0% (135,203 31.3%|10.8%)| 2,795 | 6.5% [ 95 | 3.4% | 18.8%

2017)403,347| 3.8% 121,970,30.2%6| 4.4% | 2,625 | ~1.9% [ 80 | 3.0% | 0.0%

2016\388,421| 3.4% (116,824 30.1%6| 6.1% | 2,677 | —0.2% [ 80 | 3.0% | 6.7%

2015|375,550| 5.2% 110,140,29.3%| 4.8% | 2,682 | =5.0% [ 75 | 2.8% | 25.0%

2014|357,057| 3.5% [105,097)29.4%| 3.3% | 2,824 | 3.8% [ 60 | 2.1% | 20.0%

2013|344,970| 4.7% 101,749 29.5% | 2.8% | 2,720 | 7.9% [ 50 | 1.8% | 25.0%

2012|329,576| 5.0% | 98,938 30.0%| 2.1% | 2,522 | 84% | 40 | 1.6% | 0.0%

2011|314,031| 6.2% | 96,935|30.9%| 6.5 | 2,326 | 22.3% | 40 | - -
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<Table 3> Comparison of Treaty and Interagency Arrangement
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<Table 6> Scholars’ Views on Leadership
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<Table 14> Demographic Characteristics of Research Subjects
(N=57)
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<Table 15> Reliability Verification Result
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<Table 16> Results of Exploratory Factor Analysis
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[Figure 13] Measurement Model for Confirmatory Factor Analysis
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T kel s, 2021). HAEFO] AT LT x*= 67.55(p>0.05, TLI=

(< 17>3=).

<E 17> SAERE A3%=1/2)
<Table 17> Goodness of Fit of Measurement Model (1/2)

T & x*(CMIN) | DF | RMR | TLI IFT CFI | RMSEA

7] = P>0.05 - <005 >09 | >09 | >09 <0.07
. 67.55

=] 11 3]

585 P=0.208 59 | 0.038 | 0.969 | 0.978 | 0.976 0.051
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<E 18> =ARY HITE(2/2)
<Table 18> Goodness of Fit of Measurement Model (2/2)

. H 2+3HB) | T=3Hp)
A7 v 2= =X ¥ 2=
gAE s TenT Estimate Estimate S.E. | CR. p
G 1 0.521
LIPS
7N o1 2 = 1.413 0.820 0.374 | 3.784 | #*x
ﬂjﬁ 1.135 0.644 0.335 | 3.383 | suxx
o
WA &= 1 0.576
A5 oA 1.202 0.736 0.292 | 4.115 | ##**
QR Q 9
H| &4 7+ 1.248 0.837 0.282 | 4.426
717k 1.011 0.671 0.261 | 3.879 | #xx
4 A ! 0.777
4 A2 0.773 0.735 0.132 | 5.856 | #xx
A )
A A3 1.126 0.830 0.166 | 6.803 | #xx*
A A4 1.239 0.950 0.159 | 7.798 | #xx*
saAE ek A3} 1 0.690
Jd 3
A 84 A4 1.254 0.985 0.254 | 4.933 | s
<HE 18> o] RE ¥ ZIE 29 AAGL 05 ooz ey,

A2AT FAAQ FodS YeRd = CR.(Critical Ration)dt 94| 27
+1.96 °o]do 2 YEetyth F3k BRE FAHF A FARMT ol=2&=
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<Table 19> Results of Descriptive Statistical Analysis
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<GE 20> T8 W 1 AadA 24 A
<Table 20> Results of Correlation Analysis between Major Variables

T 2 AAGZF | dFrad | 4 A | Z24E A
M % 1
9599l 0.670* 1
2 A 0.456™ 0.556" 1
ZRAE Ay | 05577 0.569" 0.479" 1

Tp<0.01 FEAA Frel

Mz
1%

A MAGZFE F4 HAA@=0456, p < 0.0t Z2AE A3}

(r=0557, p<00Do FAHoZ Fod AH(H)F FAAAE RAx
QE-e9l w3k ¥4 A3 r=0556, p <001t Z2AE A I (r=0.569,
p <

00Dl sl BAMOE fold H(+)H FuaAE Holm Yt
B AT FHUAE ZeAs 4 2 Wik 28 W Aste
%

A0 BAZ G ok sz, AT

AR
FOE A FRPAL EAdE Ao FATAL e AT
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A5 T3 AR
MAA=ZFH fF-aRle] ZRAE Aito] nA= s st A8,
O3 AEA S AASHATH<E 21> F#x).

<E 21> s3I A4 A
<Table 21> Multiple regression analysis results

i | 5EEs B S.E. B t D VIF
() 1504 | 0575 2,615 | 0.012
TZAE
5 Mol | 0403 | 0.183 | 0318 | 2203 | 0.032 | 1.816
o
o139l | 0304 | 0.123 | 0356 | 2463 | 0.017 | 1.816

F =16515(p < 0.001), R*=0.380, .4F°=0.357, D-W = 1.869

"p<.05, “p<.01, " p<.001

gF3AEA A ARG S FAASE Fo3 A =EHIYOH

(F =16515, p<0.001), AR APz oF RO%(THE R Alu2 3H7%=

U e THR = 0.380, .4/7° = 0.357). Durbin-Watson E A%< 1.869= 29

Wb Fhol vEry Al m A A d s £A7F fle Aew dd

Hlom, FAAAF(VIF) 3 25 10 vjow Uerstr] miol
o)

TEAAFANE A4 g Aoz EAFATH

MHd

s|lAATY w48 HEs A, MAGZFHB=0318, p <0.05), Fa<l
(B=0356, p <005) =7 Z=AE Aol ot A(+)e] dF= vA=
Ao g yetwth = Mg Fale] woldasE ZRAE A7
FolAl = Zog HUEAY. BFd A A7|E vusd, ¢
(B=0.356), 7M1 #(B=0.318) o2 TRZAE Ailo] JFS nx=
A AT

34) VIF : Variance Inflation Factor, ¥4t %X 4=

-

Iz
fo
ro,

pard

o=

,95,



AE TS Bopel A B ATel go] ANwAE BASE wHe o

A7 QeEl 1 F gl Agshe Pol AMOSE BT T

(Schumacker, 2004), @d3st SA A 7[Holgt7|Hth= A= o & 7]EL
FAEA HHE AR AR B F . o] T A= s dt
oo FHolEo 7]x% F1A Q1A (CFA)oIH, & /A= A%
A3 gE 3] AR ol (R 4,

2013). owt, FxRUAA o R BAS 33517 Y ety oz 20070

o,
N

o
=
>,
=
iz
)
td
ot
=
N
B
o
o
fr
Mo

ojAte] HES Al AL AAS L v Boomsma, 1983; +-F2, 2023).

WodTE muel b 5TNR PFEUAAS Agevlel HAsA e}

A6d wiNEHEA
<3E 22> el ik F4 43 wWiNEY A
<Table 22> Verification of Mediating Effect of Negotiation
Performance on Individual Competency

vy zsus(sus| B |SE| B | w0 | Fo) | ©
(ad]fl)Z)
] (44 | 1.182 ] 0.701 1.686 .| 0208

& AFA] T sokk
L | sieg Aol k| 0634 | 0.167 | 0.456 | 3.800°* 14.444 (0.194)
) z2AE| (44) | 1316 | 0596 2208 |, qoz-| 0310
Az | A | 0.705 | 0.142 | 0.546 | 4969 | <™ (0.297)
moAe (457) | 1.009 | 0.587 1.719 0374
3|7 g | WielEE| 0541 | 0.153 | 0412|3528 | 161257 (0.350)

° FAA 3| 0.259 | 0.110 | 0.284|2.351° '

Sobel-test : Z = 2.000(>1.96), p = 0.045(<0.05)
p<.05, “p<.01, " p<.001

35) el F3stE =Z(AMOS 2B &8I SPSS aLwE4), dHuloprhen], 2020.

,96,



Mol ZRAE Aitel] G vA=d ol I Ao mpylastE
AEsh7] 8l vkEd AYY #1A14 3924 (Baron and Kenny’s Hierarchical
Regression Analysis)S 2 A|SFATH<IE 22> Fx).

A A3 IARY LS 1WA (F=14.444, p < .001), 297 (F = 24.692,
p <.001), 3GAI(F=16.125 p < .00D)dA EF FAHo=Z {257
LHERE S AR Ay 1dAolA 194% (4 ¥ RAS 19.4%),
2 A A 29.7% (578 F RAl2 29.7%), 3AIAA 351%(54E RAI+
35.1%)2 el @ Durbin-Watson F A %2 17498 20 A}g
e Hol dare] Z9A 7ol EAVE fle Ao HrhEAAL, 4

2 =(VIF)E B% 10 vjwto 2 el 7] uF o A= 247}

flo

A

AT 78 AT Ay, 19AA = TR FHB=0.456, p < 0.001)°]
4

2eAl M = A ZF(B=0546, p < 0.001)°] ZEAE Aol H(+)] FaF=
nA= Aem yeen, 3dAE @8 AIHB=0.284, p < 0.05)7}
ZRAE Ayt A+ dFe vA= Aer HAISHAT

2

— 0412) Yety, il o] 2R AE Ao JFS v A= o] F4
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E 23> ) pacle] g P Aatel s 4%
<Table 23> Verification of the Mediating Effect of Negotiation
Performance on External Factors

4
vy|lzzuzlzgus| B | sE| 8 | ww | Fp | E
] (+2=) | 1.990 | 0378 5.271° | 0309
HAFA] T sokok
LB g1 g 01| 0521 | 0105 | 0556 |4.958 | 242837 | (0.296)
, |ZEAE] (34 | 254 0310 TATY | s | 0324
gk | e]mgel| 0486 | 0,095 | 0569 |5.131° | 2O 0.311)
wae| (B9 | 2117 0409 5175 o
3 9] 0374 0112 0438 33507 | 163307 | o
Sl gaa 3| 0215 | 0.119 | 0.236 | 1.803 :

"p<.05, "p<.01, *p<.001

g lel e F Ao miiad ASES S8 g ES s
HE 3 Ay AAA AR S AASATH<E 23> FFx).

A A3 3ARFE LS 19A(F=24583, p < .001), 294 (F = 26.332,
p <.001), 3GA(F=15330, p < .00D)NAx EF FAHo=Z {237
el o, slARge] Ay 1dAdA 29.6% (T4 ¥ RAlES 29.6%),
2t A A 31.1% (A E RAIF-S 31.1%), 3ekAo A 33.9% (A E RAIH-2>
33.9%) %2 UElsth 3 Durbin-Watson &A% 1.867% 20f AL

e 3EAke] 534 ZHdel= EAI7E gl AR HubEdaL, A

’

7

ol

BN

o

>
o,
N

.
AF(VIF) = 25 10 vjvte =z yeisl7] miod g dded=
Sl Ao AdEAY.

S| AAIFel Fod HE: A, 19EA(B=0.556, p < 0.001)eF 2¢7
(B=0569, p<0.001) E5F 9]Fa<lo] @4 Aytel Z2AE Aato] dis]
(A2 FostA Ut o, 3eAelA |4 8 3HB=0236, p > 0.05)7F
ZRAE it FolstA Fof Ml aIrt fle Aow ddE
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gy A= 3eAA NS (B=0546—0412)0] TZAE
Adafe] ml &= gEko] 2dAld A BT YA YERY JIg o] TR AE
dajel] s vA=d
HA F7F2 Sobel-testE AAlste] vifad FoAd AFE AFS A
MAF &g Z2AE A} Aol il FAAde] wiZlgades SAHo=
$ol3hA LFERSETHZ = 2000, p = 0.045). webd 7bal 38 e Qe
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<GE 24> HEAHRS A
<Table 24> Result of Hypothesis Verification
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