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ABSTRACT

The purpose of this study is to develop an efficient management plan for a performance-based military
support project as a weapon system using Fourth Industrial Revolution technology, such as the launch
of the Army TIGER Combat Group. According to the Ministry of National Defense, the performance-based
military support project plans to expand various ranges and stages. Thus, more detailed management
measures that combine value analysis and learning effects are significant. The results of this study are
as follows. First, in preparing for the expansion of performance-based military support projects, a plan to
use companies under the leadership of the military is proposed preemptively. Second, the performance-based
military support application project using ABC analysis and portfolio technology and the scope of
application for military service improvement is presented separately. Third, a plan to expand the quantity
of maintenance equipment acquired is proposed to improve the agility of exhibition maintenance support.
This is expected to stabilize supply to companies and reduce the cost and total cost of ownership for
the military. Fourth, by adding qualitative indicators based on quantitative indicators, a system that
enables South Korea to actively participate in maintaining equipment operations and relying only on
companies. Rather than the vague expectation that performance-based military resources will effectively
utilize civilian capabilities and reduce budgets, the military must develop management strategies to maintain
its immediate dispatch attitude in wartime to restore resilience and achieve its core goal.
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<Figure 1> Army TIGER combat system
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<Figure 2> Fighter functional software implementation ratiod
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<Figure 3> The proportion of the PBL budget among equipment maintenance costs
# Source: Ministry of National Defense PBL 5-year mid-term budget plan (2020)7
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<Table 1> Comparison between the present military support system and the PBL

Section Current military support system PBL
.. e contractor responsibility
f Dema?d military r.e spons1b1h.ty short-term requirements, maintain a
orecasting long—term requirements, irregular . ’
Inventory certain level
management iy iy
Procur.ement increase inventory only necessary inventory
period reduce hit rate reduce infrastructure investment
single-year contract long—-term contracts
Contract competitive contract single-source contract
administration & 3
a short-term rise in prices every year fix contract period and price
direct management manage performance
Supplier transaction management for goods manage primary contract company
management & &
a lack of control grant incentives or penalty
. t analysi d feasibility study f
Yearly review and arrangement CcoSt analysts an ea§1b1 1y study ot
Budget each project
formulation 4 3
use for other
occurrence of use for other purposes or .
purposes/disuse disuse every vear during the contract tlghten_ budget controls, almost
non-occurring (long—term contract deal)
process
A AR Q7 Frbetal, e, ] Akl A FE T oAt A3 $o] Hitatod]

A% SejE i Qe ol el 4}

%—’Fﬂ%ﬂ %Pﬁﬁi o 7Nkl iy AR5 E S 18kl Table 294 o] MND
st A A, AMdedERd 52 1

Al wizkgelst S ek A A Ale A ZRAL A% of R, 29 T
AL 52 Ask AR TG 27, AR T4AD v A AR 98 5 P
EAR, A0 AN P ARk G ASHOR Fo) AFA02 AUt Al
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8) MND(2021). Performance Based-Logistics, Directives 2516
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<Table 2> PBL application and interruption conditions

1. PBL application conditions

@ When the establishment of a support system by military service is restricted

@) When operation maintenance is restricted due to poor of procurement conditions

(©) Efficient use of enterprise infrastructure

@ Maintain the proper operating rate considering the importance of military strategy

® When falling shorts operating rate compared to military requirements

® When the remaining life of the military supplies is sufficient

@ When an individual weapon system uses a common system or component

® When you have the same or similar contract performance overseas

© When the structure of military supplies is complicated or high-tech is applied

® When the percentage of commercialization is high, or when it is not being used in a
war

2. PBL interruption conditions

D When the military maintenance capability or support system can be secured in a stable
manner

@) Easy to switch to military service, economical

©) Difficulties in anticipation of shortening procurement and maintenance periods, etc.
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UAV(Unmanned Aerial Vehicle, $t=133-%4+4) 5 670 4], sl Lynx A (L3} A Z 0]
2), 4 FERLIG 929), ¥ KT-1(3583974) AE 5 471 3], g
MUH-1(Marine Utility Helicopter, 3= 33954 0% & 13F0] MAAAZNTH A€
S b ok R A 9ol FrlEt F-58F 22 Fr) A A W AkEE R RS 6
Slof|A] zEtofol ahi= Aol A 7Q1gk FElRE B R A gt St o] &9
H 3 9l Zo] daojt) ey, Alat A8 A CH-47 5 185 FE-& Wyl oy
g, 7129 9 FARGF7HA] o] FES AFAA R Figure 48} 2ol 2955 AFglo] A
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Civilian

The type of PBL is subject to the scope of the contract
4mmmm=m |ncrease organic role Increase civilian role m—)
Logistics Simple Supply chain Supply chain System
support by provider management, management, managment
organic Technical Maintenance and
support &Technical operations
support
<Figure 4> Types of PBLY
<Table 3> PBL performance by project
Section Sort Project Performance
Army A savings of 3.6 billion won
Economics effect | Air force B savings of 4.9 hbillion won
Navy C savings of 10.7 billion won from initial investment costs
Army A reduce 208 days (-80%)
B reduce 171 days (-82%)
reduce procurement | - D reduce 171 days (~45%)
period Air force
E reduce 94 days (-86%)
F reduce 238 days (-95%)
) Army A 90% — 95% (+5%)
Improve_equlpment . D 83% — 96% (+13%)
operations rate Air force
E 96%— 100% (+4%)

# Source: Ministry of National Defense PBL 5-year mid-term budget plan (2020)
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HoolA AABhE T2 AUANEEE B7HsE, 287, SEAEA, TR HEEAIZHT
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9) DAU, Performance Based Logistics: A Program Manager’s Product Support Guide, p.11
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<Table 4> Performance indicators and formulas for PBL

Performance . .
. Definition Formulas
indicator
Equipment ratio of operational . Operational Equipment Quantity
. . . Operationrate =
operation rate| equipment to possession
Operational | percentage of time available o Uptime
e . . Availability = ————F————
Availability over a period of time Uptime + Douwntime
probability of performing
Operational the functions required to Sub-indicators : MTBF (Mean Time Between Failure),
Reliability | achieve the assigned mission MTTR (Mean Time To Repair)
without failure
staccepta
. . . CWT=1%"Ppce period ¥ Ww
CWT time from claim time to requiredamount
acceptance of required item - nthaceertn g o am ount
+ plhaceerten ce period X ————————
requiredamount

Note. acceptance period: time from claim to receipt
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<Table 5> Research on Performance-based logistics by section

Section Author Summary
He analyzed the PBL of the United States and proposed an
efficient military support plan.

Choi (2008)

General Selviaridis They reviewed the related literature research for performance
introduction | & Wynstra (2015) |based-logistics and provided future research directions.

They inspected the associated literature study for performance

Won & Lee (2018) based-logistics and distributed future research directions.

He emphasized the setting of qualitative indicators such as

Lee (2009) satisfaction, technology, and management in performance—based
logistics.
Contract- Selviaridis & Although there are limitations in performance-based contracts for
related logistics services, it is a great advantage to identify mutual goals
Norrman (2015) .
research and share risks and rewards.

They underlined that performance changes depending on the
Lee & Son (2016)10) | contract period and type, including cost reduction of performance-
based logistics.
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Section Author Summary

They argued that performance-based logistics should be motivated

i 11)
Kim & Lee (2017) to reduce costs by applying a firm and fixed contract.

They quantitatively analyzed the expected effect of performance—

i 12)
Kim et dl. (2016) based logistics for Army weapons such as K-series tanks.

Numerical Jin & Lee (2016) They suggested the direction of development by focusing on cost

analysis as the success factor of performance-based logistics.
Hong & Jeong They presented the criteria for selecting future PBL projects by
(2020) adding objective judgment elements and numerical value.
4 Reu (2020) He stressed the legitimacy of applying the technology of the Fourth
. th . Industrial Revolution to the defense sector.
industrial — - —
revolution Cho (2021) He indicated a plan to develop infrastructure to secure artificial

intelligence technology for defense sector.
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<Table 6> PBL project and object

Section Project Object
Installation type A UAV Spares, Outsourcing maintenance
Cheonma detection and tracking device Spares
Army K1A1 (fire control, body) Spares, Outsourcing maintenance
K-9 self-propellent artillery Depot maintenance, Spares
Arthur-K - 1K Spares
KUH -1 Spares
Navy Red Shark guided missile Inspection, Maintenance
Lynx Engine Depot maintenance
KT-1 series Spares
) F-15K (Airframe) Spares
Air force -
F100 (Engine) Spares
T-50 series Spares
Marine MUH -1 Spares, Organizational maintenance

<Table 7> Department of Defense’s PBL expansion direction

Object Aviation equipment Aviation, Ground, Marine equipment
Range Spares = Spares + maintenance service
Time Operational maintenance phase Acquisition and deployment phase + RAM-C
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el Syt st A5 Ahol 4
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a7t gl
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<Figure 5> Classification of maintenance using ABC analysis
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<Figure 7> Economy of scale and leamning effect (Zealot, 2020)
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<Table 8> Unit and cumulative learning curve (Kim and Lee, 2020)
Section Unit learning curve Cumulative learning curve
- Unit man-hours decrease at a constant | Average man—hours decrease at a constant
Definition . . . .
rate every time production doubles rate every time production doubles
N
Yy="1 XN E Y
v.: N uni - i Y= =y <N
Fomula v N il}r]nt manf h}c;ur; of projuct.lon B v N f
Y,* man-hours of the first production Y, 1~Nth average man-hours of
b: learning indicator (learning rate = 2°) .
production
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<Figure 8> Changes in delivery prices by production volume
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<Figure 9> Changes in delivery prices by time
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<Table 9> Acquisition costs with learning rates
= Unit of money: a hundred million won

. . . ui] t Acquisition
Section Equipmentquantity Eiﬂgg:? (ios ts
1 100s 50 5,000
2 110s 4215 (1 7.85) 46365 (| 3635)
3 120s 40.02 (19.98) 48024 (1 1976)

Note. Assumption of 95% learning rate, no economic impact of scale

Sh5ES Table 99 o] 73S o, AA7F 7} AAAbslzdl 10thE F7F Ak A, F54)]
o 7

23 HATE A& JASS 72 AARS A8 REE g I 42 T
A

~
fuj
R
ofo
ol
flo

o
N
)
ol
[
ol
o
off
:(I)L_"
o
N
()
ol
o
oft -
o
ol
n-m
N
N
)
ol
1
é
o >
tlo
=)
o
S
o
Fu
el
(LU
2
v

A
N
By
o
it
-
ol
©

=
X
o
lo ol

24

A=
N
ofo i
e
4z oX

Ej“_, o,

>N

i )
LRV

N

N

_l {

i

=)

o e ot R

o

ol

o

ﬁ

o

r

1%

X,

o

i)

iy

=2

2

11

rE

)

|

i

N
O.u.;
g
3
1o
k=)
oo
rlo
W
()
L

=N

|1

[
=)

]
FTHKwon et al,, 2022). o1& & el &9

my, HN

g

<Table 10> Total ownership cost by the downward adjustment of PBL target operation rate
= Unit of money: a hundred million won

Acquisition phase Operational maintenance phase ® Total
5 Target Annual ownership cost
Sec Quantity @ Cost operftion PBL cqst (3%) ;:e(;its) @=0 +®)
rate per unit (H/M won)
1 100s 5,000 90% (90s) 5 15,000 20,000
2 110s 4635.5 82% (90s) 4.60 15,180 19,8155 (| 184.5)
3 120s 4802.4 74% (90s) 4.20 15,120 199224 (| 77.6)

Note. Target operation rate down by 1% => Assumption of 1% drop in cost per unit (by PBL)
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4.4 AAAQ A7 FAd AIAE B4

puS

L g Aell A7k sAlel A2l
FEAL QA7 A HE dado] B Ao g st} wek Aol F4AY HoF A n
gito] CWT A 3kell 90% 7h7ko]l 294 Sl % Heko] I sftH(Table 11).

<Table 11> Army A Project: Military assistance evaluation index based on the performance

- Performance index

Performanceindex Customerwaitingtime Customersupport Deferredwaiting time
responserate
Weighting 90% 10% -10%

- Performance points and how to calculate incentives
~ Performance points = (Customer waiting time conversion score % 0.9)

+ (Customer support response rate x 0.1) - (Deferred waiting time x 0.1)
- Incentives calculation system

@ Indicator calculation @ Calculation of Weighted Score by Indicator

@ Grading @ Incentives/penalty payment (+ 10% of the cost)
- Upper and lower ranges of contract prices by grade for PBL
Section Gradel Grade? Grade3 Graded Gradeb Grade6 Grade7
Performance 98~ 94~ 90~ 86~ 81~ 76~ 70~
points 100 97 93 89 85 80 75
Ubper & lower | 41500 | 10695 | 103% | 100% | 97% 94% 90%
ranges
S T 2SR FH, 0 97 AR AEE Adet, AA AEw 4E
S7gslloF gk WAIA A Wigol vk B3 A Aol tigh A VEs AlAe] 9El
A QARG v AL, A ARE HA4s & de s gtk e Sy = Ay
71RE LA AR o AHAA 07 GAlY mEE Frkehe A H7E Sl ojoF ditk
SAkg) o] Gl £ W 4% QIFOlE A RANE 918 DAUSE Fo| JAARE o
St T H7F Aibe EEake] RIZSIAIS] TS o] 88kkol, ARIRE A el Higk of
Axd 2 2 Ve R s g grlste] Ak Al AAF-E vk e, Al

21) https://www.law.go.kr/LSW/admRulLsInfoP.do?admRulSeq=2100000184134
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