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As the number of enlistees decreases due to social changes like declining birth rates, it is necessary to conduct research on

the appropriate recalculation of the force that considers the future defense sufficiency and sustainability of the Army. However,

existing research has primarily focused on qualitative studies based on comprehensive evaluations and expert opinions, lacking

consideration of sustained support activities. Due to these limitations, there is a high possibility of differing opinions depending

on perspectives and changes over time. In this study, we propose a quantitative method to calculate the proper personnel by

applying system dynamics. For this purpose, we consider a standing army that can ensure the sufficiency of defense between

battles over time as an adequate force and use battle damage calculated by wargame simulation as input data. The output data

is the number of troops required to support activities, taking into account maintenance time, complexity, and difficulty. This

study is the first quantitative attempt to calculate the appropriate standing army to keep the defense sufficiency of the ROK

Army in 2040, and it is expected to serve as a cornerstone for adding logical and rational diversity to the qualitative force

calculation studies that have been conducted so far.

Keywords : Defense sufficiency, System dynamics, Support activities, Proper personnel

.M 2

11917 82 % 2%

Received 22 July 2024; Finally Revised 13 August 2024;
Accepted 13 August 2024
t Corresponding Author : bombslee@naver.com

o2 oddel mE7] d AEE s

53 ol

NORAM, STORM
A ®do] HA4 B A, AL
Aol e 3

Ae A ez

o A] 20400 FH 9] &= 30~35
ol gl HeSEAY AE 9



Byeong—Jae Kim - Seung—Ryul Lee - Moon—Gul Lee - Yong—Bok Lee

40

ol

oo A%

|

W

o

oL
-

4
‘.a

o
oy

s
s
o

o]
oh

webd 2 2o 19 A A

)
fite)
Mo

of
ﬂo

el

4
N

7K

()

tH10]. Kim et al.[6]

3

N

o

J))
~

ol
)

ol

]

B/

7

e

O

X

T ol
TN N
—
ro ol
Tiz
2o LAIL ﬂ
XY XF o—
T 0
Xl wr
A e e
e o
o o] X
n mo o
o| & |r
Np - o
o
e
o A X
oy o]w 4qr
7R
T o
"o X
o — T
_u.._ 0 “m
T ooy
T X
35 ™ e
o RS
T o R
™ W oH
o W 4
W % of
o=
w < o
po T Njo
oy M
% o W
™ o =
Mo ok =
pu
0 \WH

.m;A ‘NO
= wir mM
7o M5
i
H < =
) H.Tv Lt
W e
X o o
ER
O X
L= %ok

3
1Ho

]

T
5o

o

K
4r

o] v 7}

&7

HAA A

+o]

fite)

B

|

o3|

?_

[e)
=

A

o8 A% Algde]

4/

v

JJJ
—_

o

So] Qln A2 o Fol7 = T}

A9

CHF

!

o}J
Wo

!
ze)

atd

!

T
ol
T

o

o

2] 4 2] A E(Resilient) 2] ©]

=

T
A

3

“

Skl 13].

HE

it

=2
=)

1.2 A7 LY

e

A7t ol Fol Al

CRERT

B

—_
o

™
0|
®
Hr
1
nj
-
T
J,mo
!
J,No
g

Ao

AR 71E Al M= 8

S

7} A3 Eofok

5 o
o e 3

ay
)
=
A

0
_—
o

o)
)

i

%

0] b o}4]-o]

e

No

oji

o

ol

H

8l Alzrol AuteA E 0.

=
E%O

b o) AL e of

S

A

iy
K

H

o @4 elist Al A% A9 P

pud

gk o] ¥

TR A

3. 2N H =2 7Y

e

31 =2

- Kim and Lee[8]9] Aol A=

o) Akdo] Haghell whel 20400l A w)

’

b

4

ol

=
¢}

44 A% 7

ul
=

= 9
g SEA

oF

jand

i3

]

0
"
ol
oF

file)
N
o

ol

70

oji

2

Powersim

KeX
R

AlZIT} Lee et al[11]

4
~

ol
&
o

NIr
-

K

T
__i

A =

7B

A+l T} Lee and Kim[9]

ol o] <Table 1>3}

4] Powersim

B/

By

-
o]

IKH
W

1

o] v Al

M
off

KX
L



A System Dynamics Model of Rational ROKA Maintenance

<Table 1> Modeling Concept

Input /
Constraints

- Defense sufficiency for 2040
+ Losses during combat
- Sustained support activities

+ Minimization of sustained support personnel

Personnel Level for Future Operation Support 41
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<Figure 1> Causal Loop of Support Activities[1]
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<Table 2> The System Dynamics Model's Variables

External .
xlermna - Number of recruitable personnel
variables
qulcy - Defense sufficiency
variables
Input - Equipment damage and personnel losses
during combat
Data - Maintenance activities (time, capability,
redundancy, etc.)
- Initial sustained support personnel
Internal - Achievement of defense sufficiency
Outout variables | -+ Sustained support personnel by scenario
utpul
P Objective | - Optimal personnel to maintain defense
function sufficiency
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<Table 3> Powersim Variable Symbol[5]

Icon | Name Usage
[:l Stock | * Accumulation (Represents the state of the system)
a Flow - Inflow and outflow of material in the stock
> | constant | Initial values at the start of the system or input
values at each stage of the simulation
V lues at each stage of th lat
O Auxiliary | - Mainly used as intermediate variables, generates
Variable their own values during the simulation
-~ . - Used to create equations to connect variables and
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<Table 4> The Experimental Results when Fixed
Personnel Ratio
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<Table 5> The Experimental Results when Inconstant
Personnel Ratio

Total Aim ) Maintenance Personnel Ratio
(Defense Ff‘;gglr:ﬁgl . |Logistics Support
Sufficiency) Unit Brigade Depot
1,300 1,636 0.12 0.77 0.1
1,200 1,516 0.13 0.66 0.21
1,100 1,241 0.15 0.74 0.1
Uik 2o s HlEo MES o8ty An R
0.156] 1704 ¢] Minghah Max 7k A ske] 24 3hah
ok Au] $29 uge] Mingtel WS 078 385
e ol Al Bgo] ol £Ee] Adgol B9
a4 gk A7k A2 S 7] dEelth F, Mingte] 0]
Holueld b vagA Ju £F A95E 002
A3 s Ak 42 & Qi Zolth Aol E
7k Qu) 3o WEA Bed Ha FRsk QA ®
FolNE BEKor Bod Aoy FrE A
287] HEel Mingh& 00] ohdl 0.13%-8 4@,



48 Byeong—Jae Kim - Seung—Ryul Lee - Moon—Gul Lee - Yong—Bok Lee

——1) Rate Increase (Unit Maintenance)

----2) Rate Increase (Logistics Support Brigade Maintenance)

-----3) Rate Increase (Depot Maintenance)

The number of equipment

Day

<Figure 5> The Number of Equipment as the Change of
Maintenance Personnel Ratio
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<Table 6> The Result of Sensitivity Analysis for the
System Dynamics Model

Total Increase Rate by Data
Change (%)
Category
5% 10% 50%
Increase | Increase | Increase
1) Maintenance capability index 2.67 5.25 13.17
2) Equipment damage rate -1.83 -3.75 -18.58
3) Maintenance complexity -5.42 -11.33 -59.17
4) Each personnel skill level 2.67 5.25 13.17
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2) Equipment damage rate

2500 +

1) Maintenance capability index
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