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Abstract In order to win a war, it is essential to have more sustainability than the enemy, and thus, since
it is not possible to achieve an advantageous position in all competitive situations, a sustainment
strategy is needed. In this study, four sustainment strategies, based on decision-making power and
information, are proposed and verified through simulation, namely, the Centralization of Knowing One's
Own (CKO) Strategy, Decentralization of Knowing One's Own (DKO) Strategy, Centralization of Knowing
the Enemy's (CKE) Strategy, and Decentralization of Knowing the Enemy's (DKE) Strategy. These four
strategies were used in six battles, and the results were as follows. Based on final winning rates,
front-line advantage, and residual corps force, these strategies were rated in the following decreasing
order; CKE strategy, CKO strategy, DKO strategy, and DKE strategy. Centralization led to better results
than decentralization, but enemy information was not found to be unconditionally more important than
child information. Theoretical and working-level contributions were as follows. The Lanchester combat
model and system dynamics research methodology were simultaneously applied to the sustainment to
contribute to theoretical expansion. In practice, the four proposed sustainment strategies contributed to

the development of sustainment.
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Table 1. Sustainment Strategy

Spec. Centralization Decentralization

DKO (Decentralization
Knowing One’s Own
Self) Strategy

CKO (Centralization
Knowing One's Own Self)
Strategy

One's
Own Self

DKE (Decentralization
Knowing Enemy)
Strategy

CKE (Centralization

Enemy Knowing Enemy) Strategy
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Table 2. Equation for main variables

Spec. Variable Equation
Blue 1st ID Leadtime Coefficient If then else(Blue 1st ID Front)100,Blue 1st ID Front*0.01,0)
If then else(Blue 1st ID Leadtime Coefficient=0, Blue Force
Blue 1st ID Leadtime Leadtime, Blue Force Leadtime+Blue Force Leadtime*
Common Blue 1st ID Leadtime Coefficient)
MIN(Blue 1st ID, Blue 1 Independent Use+Red 1st ID Force*
Blue 1 Use L
Battle Use Coefficient)
Blue 1 Independent Use RANDOM UNIFORM( 50, 100, 1255)
If then else(Blue 1st ID Order Quantity+Blue 2nd ID Order Quantity)
Blue Corps 1Day Allocation Limit, Blue Corps 1Day Allocation Limit*
CKO . ZIDZ( Blue 1st ID Order Quantity, Blue 1st ID Order Quantity+
Strategy Blue 1st ID Allocated Quantity Blue 2nd ID Order Quantity), MIN(Blue 1st ID Order Quantity,
Blue Corps*ZIDZ( Blue 1st ID Order Quantity,
Blue 1st ID Order Quantity+Blue 2nd ID Order Quantity)))
_— MIN(Red ID 1Day Order Limit, Red 1 Use Forecasting+
o Red lst ID Order Quantity MAX(0, Red 1st ID Target Force-Red 1st ID))
Strategy MIN(Red 1st ID Order Quantity, Red Corps*
Red 1st ID Allocated Quantity ZIDZRed 1st ID Order Quantity, Red 1st ID Order Quantity+
Red 2nd ID Order Quantity))
CKE Blue 1st ID Target Force Red 1st ID Force+1
Strategy Blue 1st ID Order Quantity MAX(0, Blue 1st ID Target Force-Blue Ist ID)+Blue 1 Use Forecasting
DKE - MIN(Red ID 1Day Order Limit, MAX(0, Red 1st ID Target Force-
Strategy Red 1st ID Order Quantity “1st ID)+Red 1 Use Forecasting)
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Table 3. CKO Strategy vs DKO Strategy

Spec. CKO DKO

Win 39.5% 10.6%
Front-line Advantage 50.6% 11.9%
Corps Residual Force 3,228 4,232
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Table 4. CKO Strategy vs CKE Strategy

Table 7. CKE Strategy vs DKO Strategy

Spec. CKO CKE Spec. CKE DKO

Win 19.8% 59.1% Win 82.3% 1.1%
Front-line Advantage 0.6% 88.8% Front-line Advantage 96.9% 00.4%
Corps Residual Force 2,220 5,368 Corps Residual Force 5,076 3,025

(SD) (898.89) (1918.91) (SD) (1258.56) (423.84)

Al A A3l JEA]7] HZHCKO Strategy) vs &
A3 HAZHDKE Strategy)ollXe] AIh= Table 59
2t JEA s Hge] ARoME S8 R¥okd J
HA7| A EAA T AR ARojM= =2 SE
THRe 2L & 5 5lom, Ad 452 $ERT ¢
3 4olt). ol= FHskd FHA & o]
A&AEET H 52 52 7= A2

=

;

T

2N

Y
r

lo

o

il
S

p

W fe o wo
T

:Cé
Y
ot
>
%0
)

Table 5. CKO Strategy vs DKE Strategy
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Table 8. CKE Strategy vs DKE Strategy

Spec. CKO DKE Spec. CKE DKE

Win 56.3% 7.9% Win 87.9% 00.5%
Front-line Advantage 75.0% 4.1% Front-line Advantage 99.0% 00.1%
Corps Residual Force 3,553 4,139 Corps Residual Force 5,799 3,299

(SD) (1047.94) (454.71) (SD) (1288.13) (410.14)
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AEET ARl AoE BN 4= Qv SEF w1t
zro] HEO] Apol= AR gout, HA9 #9l= =4
A7] Ago] IA Eot. BHI oAM= FEG T
8] 2 AR 7 HL 5h= ARY dA 98 29
A4 Aol o st 9493 & 4 QU

Table 6. DKE Strategy vs DKO Strategy

Spec. DKE DKO

Win 24.0% 28.0%
Front-line Advantage 10.8% 48.2%
Corps Residual Force 4,095 4,052

(SD) (342.34) (512.83)

oA A 43l JEX 1 HZHCKE Strategy) vs
EHA7] A=HDKO Strategy) 49| Zi= Table 7
¥ 2k JERA| o] Heo] &, AA A%, o] AF
Y IF oz 9o ik

5. &2

olfo U] 7H] AHASAY Aol W oA
A% o] Agdold ATkE Augl & A7
aokstel thet gk u] 7ho) Heke QXY e,
AAA7) A, BAA7] A, BAXY A 20 B
o 5E% FYH RS ML Ao BAH &
AAEA) glo] sk LAskrth 2L ANE §
St & 4 glout, A2 Aut §24 ol2d 4
wRr Fasitus & 4 gtk 2askE AHA A
A ok Boit 291 o] & RS ol Atk
29l Brjo] £ueke B9 oS5H Aol A R &
Aol 7|27t T Ao A=

£ 7o) AAbge thedt Ak AAH HE 2
3} A2E ToluEs AT MRS AAASAY Hof
of Agale] A o] slelstrt. AFHoRE
AASA G| ] el ] 7HE AAlsk, A
ol Bal B4 u Akstel AAAEAY 7%

2ol 7195kt



A A EA D Ao w1 FF AlEH el

£ AollAE A7t wol ARgE M=, 5 AT
or= olE @ AAYC] A 2 I AN wIAE
of tigk =AM S7 Xl# =g 52 5% 240] 283t
ot ARolzhs gez & Aol 2PdAEA L
S Aol st 2RISR Do) abd E3t
ohFetal tiduith 35 kel 42 7L S,
olZfgt Mol HrgEr s v Q= A7 2 & 9l
< Aot

References

[1] The Headquarter of R.O.K.A.,
Field Manual Stnadard-6-1.

Sustainment, 2018,

[2] DoD, Department of Defsense Dictionary of Military
and Associated Terms, 2010.

[3] S. B. Lee, S. A. Moon, G. H. Choi, “A Study on the
Improvement of Supply Chain Management for Air
Force Combat Uniform using Quantity Flexibility
Contract’, Journal of the Korea Academia-Industrial
cooperation Society, Vol. 22, No. 7 pp. 339-345,
2021.

DOI: https://doi.org/10.5762/KAIS.2021.22.7.339

[4] B. R. Nam, “Lessons from the Russian—Ukraine War”,
Defense & Technology, Vol. 492, pp.124-127, 2022.

[5] H. Lee, S. A. Moon, “A Study of Allocation Method on
the Navy Warship Combat Power”, Korean Journal of
Logistics, Vol. 25, No. 2, pp.57-74, 2017.

DOI: https://doi.org/10.15735/kls.2017.25.2.004

[6] R. Ernst, B. Kamrad, "Allocation of warehouse
inventory with electronic data interchange and fixed
order intervals', Furopean Journal of Operational
Research, 103, 1, pp. 117-128, 1997.

DOI: https://doi.org/10.1016/50377-2217(96)00280-9

[71 G. P. Cachon, M. A. Lariviere, “An equilibrium analysis of
linear, proportional and uniform allocation of scarce
capacity’, lie Transactions, 31, 9, pp.835-849, 1999.
DOI: https://doi.org/10.1023/A:1007670515586

[8] T. H. Kim, S. A. Moon, “A Study of the Supply Chain
Dynamics with the Symmertic Supplier's Allocation
Rules”, Journal of The Korean Production and
Operations Management Society, 14, 1 , pp.116-136,
2003.

[9 J. H. Lim, S. A. Moon, ‘The Allocation Fairness on
Army Supply Chain: Focusing on Proportional and
Random Allocation Method”, Korean Journal of
Logistics, Vol. 30, No. 3, pp.15-28, 2022.

DOI: https://doi.org/10.15735/kls.2022.30.3.002

S. Choi, S. H. Park, S. A. Moon, “A Simulation
Study of an Ammunition Supply Chain of Wartime”,
Korean Journal of Logistics, Vol. 18, No.3, pp.5-17,

[10]

371

[11]

[12]

[13]

[14]

[15]

[10]

[17]

[18]

(191

[20]

[21]

[22]

[23]

2010.
DOI: https://doi.org/10.15735/kls.2010.18.3.001

J. Y. Kim, S. A. Moon, “A Study of Army Ammunition
Supply Chain Resilience in Wartime”, Korean Journal
of Logistics, Vol. 28, No.6, pp.71-83, 2020.

DOL: https://doi.org/10.15735/kls.2020.28.6.006

H. Mintzberg, The structuring of organization: a
synthesis of the research. NJ :Prentice-Hall, 1979.

H. R. Kim, Y. H. Chun, “Paradox or Exception of
Bureaucracy: Organizational Size and
Decentralization”, Korean Review of Organizational
Studies, Vol.11, No.2, pp.85-116, 2014.

DOL: https://doi.org/10.21484/kros.2014.11.2.85

N. Y. Kim, “Comparing the Relative Benefits between
the VMI System and the Simple Demand Information
Sharing System in a Two-Stage Supply Chain”, Korean
Journal of Business Administration, Vol.20,1 No.4,
pp.1627-1646, 2007.

The Headquarter of R.O.K.A.,
Field Manual Stnadard-2-1.

Sustainment, 2015,

F. W. Lanchester, Aircraft in Warfare: The Dawn of
the Fourth Arm, England: Constable and company,
1916.

J. T. Oh, J. M. Ma, “Analysis of the Effectiveness of
Reserve Force in Defensive Operations Based on
Lanchester Square Attrition Model”, Journal of the
Korean Institute of Industrial Engineers, Vol.47, No.5,
pp.414-420, 2021.

DOL: https://doi.org/10.7232/JKIIE.2021.47.5.414

J. H. Hwang, Y. H. Choi, S. H. Park, Y. H. Lee,
“Optimal Support of Military Force Based on (2, 2)
Lanchester Square Attrition Model”, Journal of the
Korean Institute of Industrial Engineers, Vol.44, No.3,
pp.198-205, 2018.

DOL: https://doi.org/10.7232/JKIIE.2018.44.3.198

J. T. Oh, J. M. Ma, “A Study on the Combat Model of
Suicide Swarm Drone’, Jjournal of the Korea
Academia-Industrial cooperation Society, Vol.23,
No.5, pp.419-427, 2022.

DOL: https://doi.org/10.5762/KAIS.2022.23.5.419

M. J. Artelli, R. F. Deckro, "Modeling the Lanchester
laws with system dynamics.", The Journal of Defense
Modeling and Simulation, Vol.5, No.1, pp.1-20, 2008.
DOI: https://doi.org/10.1177/154851290800500101

B. K. Jeong, “A Study on Allocation of Attack Aircraft
in Kill Chain System using System Dynamics”, Korean
System Dynamics Review, Vol.18, No.3, pp.5-27, 2017.
DOI: https://doi.org/10.32588/ksds.18.3.1

G. T. Roh, The Effect of Decision Delays on Combat
Power, Master's thesis, Korea National Defense
University, pp.1-42.

J. D. Sterman, Business Dynamics: System thinking
and Modeling for complex world, Irwin McGraw-Hill,
2000.



SHARSH/| &8585 R #1243 A2%, 2023

& 4 HSeong-Gyu Yeom) (X359

+ 20149 29 : |SFARNSt R R 9
A3kt (3HA

* 202349 149 =Sk g
s gt (AA)

TAEoR
5, 49, 7% 98

4 2k(Seong-Am Moon) (=58

Ao

+ 19929 29 : AANHEtE F G
s Fgsht (&4

« 19944 29 : AN sty AI
s Agst (84D

+ 19999 19 @ AAHHetw G
skl Agstat (dAp

- 20024 29 ~ @A : T
S g

TAEOD
SEAETE, AL Tolyga

372



