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A study on defense industry R&D investment and management

performance
-Focusing on the moderating effect through cooperation network-
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Abstract The defense industry plays an important role in driving two pillars of national development:
security and economy. As seen in the case of the recent war in Ukraine, it is most important to supply
high-quality weapon systems in the right place at the right time to support the fight, and it is difficult
to win a war without the support of the defense industry. For the defense industry to be maintained
continuously, growth must be secured through sales expansion, and securing technological competitiveness
is the key to this. However, most domestic defense companies are small and medium-sized, making it
difficult to invest in large-scale research and development (R&D). Therefore, it is necessary to prepare
measures to increase the effectiveness of R&D investment by sharing knowledge, information, and
resources related to technology development through cooperation between companies. As a result of an
empirical analysis, it was found that the level of cooperation between defense companies has a
moderating effect on the expansion of business performance, which is a company-growth index. Based
on this, the government's defense-industry promotion policy should be promoted with an emphasis on

strengthening cooperation among defense companies.
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Table 1. SME sales ratio

Unit : million won

Year Total Sales SME Sales Ratio
2017 12,761,186 1,460,158 11.4%
2018 13,649,337 1,516,539 11.1%
2019 14,452,144 1,495,298 10.3%
2020 15,351,672 1,186,051 7.7%
2021 15,880,149 946,354 5.9%
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Table 2. Hypothesis

Sort Contents

The degree centrality will have a
moderating effect between R&D investment
and sales.

Hypothesis 1

The betweenness centrality will have a
moderating effect between R&D investment
and sales.

Hypothesis 2

The closeness centrality will have a
moderating effect between R&D investment
and sales.

Hypothesis 3

The eigenvector centrality will have a
moderating effect between R&D investment
and sales.

Hypothesis 4
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Table 3. Network centrality fomula

Categories Contents
Cp(N) = :TU i#]
I=
Degree where ¢,(v) : Degree centrality of actor i
Centrality g © # of actor

., : # of relation between actor i and

different actors

CoN)=———— i
P, N)
=1

Closeness |where c.(v) : Close centrality of actor i

Centrality g * # of actor

Saw,.n,) © # of shortest distance between
=

actor i and actor j
. 95 (V)
Cp(N) =3 B
i<k Yk
where ¢,(v) : Betweeness centrality of actor ¢
g # of shortest path between actor i and

Betweenness
Centrality actor j
gjk.(Aij_) . # of shortest paths between two
actors j and k that contain actor
i

ColN) = A, (V)i =
J

where ¢,(v) : Eigenvector centrality of actor i
A Eigen number
g - # of actor

Eigenvector

Centrality

¥;; © Binary or quantitative value of the
connection relationship between
actor ¢ and j

Table 4. Descriptive statistics of network centrality

Categories N Max Min M SD
Degrge 396 003 162 .008 .014
Centrality
Closene-ss 396 216 .499 275 .041
Centrality
Betweem-less 396 0 622 .007 .033
Centrality
Eigenvec'tor 396 0 677 .008 .05
Centrality
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Table 5. Descriptive statistics
(Sales, R&D Invest) Unit : million won

Categories N Max Min M SD
Sales 37 1,903,186 1,282 | 305,839 | 503,129
mvift‘flem 37 | 230777 9 21,651 | 49.738
CSSﬁZjiy 37 005 | 0003 | 0.02 0.01
gﬁi‘;ﬁi 37 0.40 0.29 0.35 0.03
BEZ:;?;SS 37 | on 0 0.30 0.02
Eéf;:jﬁi;r 37 | 063 0.08 0.25 0.14
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Table 6. The verification result of Hypothesis 1

Variables B t p VIE
(constant) 1.679 5.22 <.001
R&D Investment 0.610 7.00 <.001 4.20

Degree Centrality 93.684 4.23 <.001 17.77

R&D Investment
x Degree Centrality

Major Dummy 0.483 5.33 <.001 1.71
Small Dummy 0.551 -3.66 <.001 1.31

-14.276 5.22 <.001 25.82

2 2
F=67.2(p<.001), £27=0.957, adjusted F~=0.916,
Durbin-Watson=2.18

Note. * p .05, ** p (.01, ™ p < .001
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Table 7. The verification result of Hypothesis 2

Variables B t p VIF
(constant) 2.8077  2.0148 0.053
R&D Investment 0.3838  5.6488 <.001 1.47
Closeness Centrality 0.0581  0.0139 0.989 3.92
R&D Investment
x Closeness 5.0307  2.2935 0.029 5.29
Centrality
Major Dummy 0.5316  3.4021 0.002 1.84
Small Dummy 0.5231 3.6047 0.001 1.43

F=36.1(p<.001), R?=0.024, adjusted 2 20,853,
Durbin-Watson=1.99

. Mp .01, ™ p (.001

Note. * p < .05

Table 7= SRHFHAE0] AL TR HARIA
&R Atolo]] A=A Agto] gt 7Hd 29| AF At
oltt. F=36.1(p<.001) 2.2 J|ARY 2 ZHgggom, &
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Table 8. The verification result of Hypothesis 3

Variables B t p VIF
(constant) 2.678 9.408 <.001
R&D Investment 0.381 5.852 <.001 1.38
Eigenvector 2083 1697 01 2029
Centrality
R&D Investment
x Eigenvector -15.122 -0.483 0.632 17.32
Centrality
Major Dummy 0.475 2.779 0.009 2.26
Small Dummy 0.495 3.374 0.002 1.50

2 2
F=37.1(p<.001), F2°=0.926, adjusted £ “=0.857,
Durbin-Watson=2.11

Note. * p .05, * p € .01, ** p (.001
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Table 9. The verification result of Hypothesis 5

Variables B t p VIE
(constant) 2.759 9.9955  <.001
R&D Investment 0.398 5.8135 <.001 1.37
B?ween‘?ess 14539 03635 0719  178.49
entrality
R&D Investment
X Betweenness -7.993  -0.0806  0.632 183.60
Centrality
Major Dummy 0.805 5.1686 {.001 1.67
Small Dummy 0.658 4.2381 <.001 1.49

2 2
F=32.4(p<.001), /27=0.916, adjusted F2~=0.839,
Durbin-Watson=1.80

,* p (.01, ™ p (.00l

Note. * p < .05
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Table 10. Summary of the verification result

Hypothesis Contents Result
The degree centrality will
Hypothesis have a moderating effect

Not Adopted

1 between R&D investment and

sales.

The betweenness centrality
will have a moderating effect
between R&D investment and

sales.

Hypothesis

2 Not Adopted

The closeness centrality will
have a moderating effect
between R&D investment and
sales.

Hypothesis

3 Adopted

The eigenvector centrality
will have a moderating effect
between R&D investment and

sales.

Hypothesis

4 Not Adopted
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