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A Study on Cost Analysis of Performance Based Logistics
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Abstract PBL (Performance Based Logistics) is a system whereby the military uses performance indices,
such as the utilization rate and procurement period, to ensure the stable utilization of military products,
and the contracting partner provides some or all of the military support elements and is paid
differentially according to performance. ROK military's PBL projects and budget increased from 371.1
billion won for 11 projects in 2019 to 682.9 billion won for 19 projects in 2023. The real issue for PBL
is the amounts involved in contracts, and estimating reasonable contract amounts by predicting supply
and maintenance requirements during a PBL project period is an important, practical issue. This study
analyzed the methods used to estimate the PBL contract amount and the setting of performance indices.
We propose analysis criteria and assumptions for the cost estimation of PBL projects. In addition, a
method of estimating supply and maintenance costs, which represent the largest percentage of PBL
project costs, is presented. Demand forecasting methodology based on past demands was applied to
estimate supply costs, and a linear regression model of operating hours and maintenance costs was used
to estimate maintenance costs. Moreover, a case study conducted using this methodology provides ideas

for estimating the costs of future PBL projects.
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Table 1. PBL Budget by year(National Assembly)
(per billion won)

No. | Project 2019 2020 2021 2022 2023
1 A 58 61 61 61 61
2 B 168 292 292 244 244
3 C 464 472 289 108 161
4 D 136 139 142 87 178
5 E 135 147 148 142 166
6 F - - 146 244 219
7 G 37 63 87 78 110
8 H 130 74 105 140 178
9 ! 781 845 859 | 1,524 | 1,097
10 J 1,009 | 1,091 1,110 947 | 1,024
11 K 700 680 760 1314 1,117
12 L 93 189 126 111 118
13 M - 0.1 52 - -
14 N - - - 47 54
15 0] - - - 872 1,184
16 P - - - - 28
17 Q - - - 120 168
18 R - - - 420 287
19 S - - - 160 160
20 T - - - 339 275
Total 3,711 | 4,053 | 4,177 | 6,958 | 6,829
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202187 FgA%E S AESR: 208 g0
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Table 2. Ratio of supply and maintenance costs to
project costs

Project A B C D E F G
O +® 87% | 89% | 82% | 76% | 87% | 49% | 69%
® Supply costs % | 67% | 59% | 58% | 82% - B
@ Ma(i:r;tszlance s4% | 23% | 23% | 18% | 5% ~ ~
Project support | goc | 30 | o5 | 24% | 2% | 42% | 24%
costs
Incentive 8% | 8% | 8% - 9% | 5% | 7%
etc. - - 6% - 2% | 4% -
Total 100% | 100% | 100% | 100% | 100% | 100% | 100%
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Annual Maintenance Cost(2015~2021)
per Milion Won per Hours
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Fig. 1. Annual maintenance cost and operating
hours
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Table 3. Examples of ratio applied to project A

Category Applied ratio

Basis

Indirect material costs years

Based on the demand data of the last 2

(it is reflected in a ratio of 6:4)

Enforcement Regulations on Cost Accounting of Defense
Products (DAPA Instruction No.770)

Indirect labor costs Direct labor costs x 130.32%

Indirect overhead costs Labor costs X 52.69%

Applied ratio for A company(proposed by DAPA)

General administrative costs Manufacturing costs x 4.76%

(result of calculation of the applied ratio in 2022)

Basic compensation fee +
Risk compensation fee +
Effort compensation fee

Defense product

Enforcement Regulations on Cost Accounting of Defense
Products (DAPA Instruction No.770)

Profit X
Domestic
General

(Total cost - Material costs - Outsourcing
costs - Technology fee) X 25%

Enforcement Rule On The Act On Contracts To Which The

product
Foreign

(Total cost - Material costs - Outsourcing
costs - Technology fee) X 10%

State Is A Part Article 8

Invested capital compensation

Total cost x 1.49%
Ccosts

Applied ratio for A company(proposed by DAPA)
(result of calculation of the applied ratio in 2022)

MRS AFAA; AAEL, EVMSES 201894
2022971A9] E7MISES KOSIS #7M5A RS &
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Table 4. Periodic Exchange items

Category No. of items Cycle
Elapsed time 8 5 years
Operating time 14 62.5H / 125H / 500H
No. of landing 2 20
No. of launch 5 50 / 100 / 200
Table 4= F711d 59 F718 A=t Ho|th

£QS YR 1EEBT} 1 99| B2 o o
23} % 5197 5 18,6957 ABHeE. =2t
EEE 5197 B2 F )4 DBES 2071 AR
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Table 5. Verification for Prediction

Category Prediction method H?;;I;l 22%:1

Arithmetic mean(11 years) 7 28
Arithmetic mean(3 years) 72 -
Weighted moving average 10 10
Ite.ms Simple exponential smoothing 17 29
‘gllgd; Holt 4 25
accuracy ETS + Croston + ARIMA 18 -
Minimum squares 5 2
Machine learning 0 o
Subtotal 133 94

Items with same accuracy 261

Total 488

Table 5& A AFAoA dl&et g3} KIDACIA o=
o 2] Ao vadnzAs, YIAFAHMSEgE
HlsATE. FFARl HgH82 51971 F52 971
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738H](y)=1.8593W T x ZEAITHx )-204.68 T+
0
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e o 8.939] Yoz S|EEsie
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Linear regression analysis

2500

g
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o o 4 Prediction

T T T T T T T T
0 200 a00 600 800 1000 1200 1400

per Hour

Regression analysis statistic Value
Multiple correlation coefficient 0.8945
coefficient of determination 0.8002
Calibration coefficient of determination 0.7603
Standard error 294.6210
Number of observation 7

Coefficient Standard t.S. P-Value
error
Y -204.6796 367.0365 -0.5576 0.6011
X 1.8593 0.4153 4.4763 0.0065

Fig. 2. Linear Regression Model of Annual
maintenance cost and operating hours
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Table 63} Zro] SAMAH|= 351.69 9, B¢y
= 149.69 ¢, Au|XLu]E= 202.09 Yog AEE)
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Table 6. Total cost for supply costs and maintenance

costs
Analysis result(per billion won)
Category
Supply costs Maintenance costs
Material costs 113.8 -
labor costs 2.3 58.1
Overhead costs 1.6 99.8
Manufacturing costs 117.7 157.9
Generalejs;n;:elstratlve 56 75
Sub total costs 123.3 165.4
Profit 4.1 19.9
Invested capital 0.7 B
compensation costs
Import tax 1.7 0.2
Value added tax 7.5 -
Bonus
(+10% assumption) 123 165
Total costs 149.6 202.0
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