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A Study on the Reliability Improvement of Cost Analysis of
Defense Force Improvement Project - Focusing on R&D in domestic
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Abstract Cost analysis is an activity that classifies the capital, time, and effort invested in producing and
operating weapons systems as cost factors and calculates appropriate costs according to analysis criteria
that depend on the nature of projects. Using this type of analysis, project managers can maximize
investment efficiency by preventing unnecessary expenses in defense force improvement projects and
efficiently decompose/utilize limited resources. If a project is carried out without systematic cost data
collection and management at each project stage, calculations of total costs defence improvement
projects and cost data collected during cost analysis are suspect. In addition, the format of data is
mixed, and linkages between data are lost. In this study, current situation analysis was conducted by
investigating and analyzing cost data collected using a cost analysis-related method, acquisition stage,
and data collection, and a systematization plan was derived. Systematically collecting and managing cost
data acquisition for cost analysis using the derived cost data collection and systematization plan is
expected to enhance the interoperability of collected data, cost analysis, and improve the

cost-effectiveness of defense force improvement projects.
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Table 1. National Defense Budget Trend

(Unit : Billion won)

2020 2021 2022
Total 501,527 528,401 546,112
Military force
management 334,723 358,437 379,195
expense
Defense distri-buntion 66.7 67.8 69.4
Budeet ratio(%)
udge
Defense force
improvement 166,804 169,964 166,127
expense
distribution
ratio(%) 33.3 32.2 30.6
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Fig. 1. Cost structure
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Table 2. Characteristics by Cost Analysis Type in PPBEEs

Acquisition Analysis Assessment

Classification Preliminary Study

Project Analysis

Feasibility Study
Cost Analysis

Analysis of the factor for

Purpose
P the promotion of project

Feasibility analysis of
project promotion plan

Reviewing the feasibility
of project promotion

Analysis of appropriate
project cost

Project promotion

Reviewing Focus method/project plan

Feasibility of project
plan&required budget

Project cost/
Life cycle cost

Requirement&
project plan

After decision on

Execution Time X
requirement

Acquisition phase

Before budget

Acquisition phase .
4 P formulation

Defense Acquisition

Host Institution
Program Administration

Defense Acquisition
Program Administration

Ministry of Economy
and Finance

Defense Acquisition
Program Administration

Korea Research Institute
for defense Technology
planning and advance

Analysis Institution

Korea Research Institute
for defense Technology
planning and advance

Korea Research Institute
for defense Technology
planning and advance

Korea Institute for
Defense Analysis

Project promotion

Uses .
strategy establishment

Medium-term plan
establishment/Analysis of
project outcomes

Medium-term plan
establishment/Budget
formulation

Budget formulation
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Fig. 2. Cost Analysis Procedure
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Table 3. Example Cost Analysis Form

Classification Cost

Direct Cost(Domestic)

Material Direct Cost(Foreign)
Cost Indirect Cost

Total

Direct Cost
Labor Labor Man Hour(M/H)
Cost Indirect Cost

Total

Depreciation

Royalty

R&D

Direct
Expenses Meterial Cost

Expenses for Testing

Qutsourcing

Total

Indirect Expenses

Total

Manufacturing Cost

Administrative Cost

Total Cost
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Table 4. Example for Material Cost Item

Item Quantity | Unit Price Cost note
A 1 63,000,000 63,000,000
B 1 23,187,000 23,187,000
C 1 4,294,000 4,294,000
H | 1 ] 1moet | 17061 ]
A EH] WL Table 59 Zo] AFAE ¢} 3F

AR WS B A RS HASe] Lehic).

Table 5. Example for Indirect Material Cost Item

Price for Man Hour

Labor Man Hour
17,020.77

Item Cost

A 222,717,054

5]
Table 63} Zt}.
o84

ek,

Table 6. Example for M/H Calculation Details

Applied

Process M/H

Item M/H Margin

A-1-1 78.000 78.000

A-1-2 40.000 40.000

A-1-3 40.000 40.000

A-1-4 14.000 14.000

A-2 A-2-1 3.000

3.000

Total | ‘

3.3 2421}
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‘ Activity Standardization by WBS }4—

v

Resource Standardization by Activity F"

‘ Data Collection WBS Standardization ‘

Reflects detailed technical information
such as function, weight by WBS.

Reflecting quantity and unit price by
input resource

v

‘ Calculation of Calculated Price }4—‘ Application of Common Standards ‘

Fig. 3. Cost calculation steps by WBS
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Table 70l YEFHSIct.

Table 7. Example of Aircraft System WBS

Quality Assurance Management for Development

Configuration Management for Development

Vendor Management for Development

Documentation for Development

Project Initiation and Planning for Production

Project Management and Control for Production

Quality Assurance Management for Production

Configuration Management for Production

Vendor Management for Production

Documentation for Production

Project Initiation and Planning for Operation and Support

Project Management and Control for Operation and Support

Quality Assurance Management for Operation and Support

Configuration Management for Operation and Support

Vendor Management for Operation and Support

Documentation for Operation and Support

Requirements Definition and Analysis

System Design

Development Engineering

Development Manufacturing

Development Tooling and Test

Production Engineering

Production Manufacturing

Production Tooling and Test

Software Integration and Test

Hardware Software Integration and Test

Contractor Operational Test Support

Assembly Operation and Support

WBS No. Item
1.0 Aircraft System
11 System Integration, Assembly,
: Testing, Inspection
1.2 Air Vehicle
Vehicle Integration, Assembly,
1.2.1 . .
Testing, Inspection
1.2.2 Air Frame
Frame Integration, Assembly,
1.2.2.1 . .
Testing, Inspection
1.3 Payload/Mission System
System Integration, Assembly,
1.3.1 . .
Testing, Inspection
1.4 Ground/Host Segment
Ground/Host Segment Integration,
1.4.1 . .
Assembly, Testing, Inspection
1.4.2 Ground Control System
1.8 System Test and Evaluation
1.9 Training
1.15.3 Maintenance
1.16 Initial Spares and Repair Parts

Table 8. Standard Activities

Standard Activities

Project Initiation and Planning for Development

Project Management and Control for Development

Development Test and Evaluation

Operational Test and Evaluation

Test and Evaluation Support

Test Facilities

T WBS 350 weh S AdS BEsolo]
vkt #E8HE B2 Table 80 Uehfiglon,
Table 9°] #FZ5E Aol digt £E3} AE Let
WA

Table 9. Standardization of Resources by Standard
Activities

Standard Activities Input Resources

Project Systems Engineer

Project Manager

Project Initiation and

Planning for Development Quality Assurance

Configuration Manager

Technical Writer
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Project Systems Engineer

Project Management and Control|

Project Manager
for Development ) 8

Etc.

Project systems Engineer

Configuration Management for Configuration Manager

Recurring cost among direct

Recurring Cost ) N
material cost(mass production)

Labor cost Direct + Indirect cost

Expenses Direct + Indirect cost

Manufacturing Cost

Development Project Manager

Support Engineering

Project Systems Engineer

Software Engineering

Documentation for Development| Support Engineering

Technical Writer

Material

Project Systems Engineer

Requirements Definition and

Analysis Business Analyst

Project Stakeholder

Project Systems Engineer

System Design
Design Engineering

Design Engineering

Development Engineering Project Systems Engineer

Support Engineering

Project Systems Engineer

Test Engineering

Development Manufacturing Assembler

Support Engineering

Material

Tooling and Test Engineering

Development Tooling and Test
Tooling and Test Material

Development Test and
Evaluation Cost

Development Test and Evaluation
Development Test and

Evaluation Labor

4.3 BESIE HIZHOJE 782
428004 £3% 2710 9 RS dhet EE
3%l wgulole] SUTES Table 109 LRI

Table 10. Standardized Cost Data Items

Manufacturing Cost Material+Labor+Expense cost

(Includes government supply)

Manufacturing Cost

Administrative Cost o X N
X Administrative ratio

Total Cost

Manufacturing Cost

Total Cost + Administrative Cost

(Includes government supply)

Profit Total Cost x Deduction ratio

Imported material cost X

Customs
Tariff rate

Total Cost + Customs + Profit
Calculated cost x (1-%)

Calculated Cost
VAT

Supplied Cost

Supplied Cost Calculated cost + VAT

(Includes government supply)
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Table 11. Missile System WBS

Items Description WBS No Level Name
Functional Definition Function definition for the item 1.0 1 System A
' T Major materials and 11 2 System Integration, Assembly, Test, and
Major Specifications e Checkout
specifications
N WES 1.2 2 Air Vehicle
ame name 121 3 Air Vehicle Integration, Assembly, Test,
Procurement method Make/Buy - and Checkout
Unit Quantity - 1.2.2 3 Airframe
Prototype Quantity _ 1221 4 Airframe Integration, Assembly, Test,
Mass Production O - T and Checkout
t antit -
ass Troduction ‘cuantity 1.2.2.2 4 Primary Structure
; ; N ;
Material Cost Direct + Indirect cost 1223 4 Secondary Structure
Non-Recurring Cost Nonfrec‘urrmg cost among direct
material cost (Development)
1.2.5 3 Guidance

637
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1251 4 Guidance Integration, Assembly, Test, Table 14. Standard Activities of Missile System
and Checkout
1.2.5.2 4 Dome Assembly WBS o
1.2.5.3 4 Seeker Assemblies No Name Standard Activities
1.254 4 Guidance Software 1.25 Guidance _
Requirements Definition and Analysis

1.2.9 3 Payload System Design
12.9.1 4 Eiyelsﬁcc)iultntegration, Assembly, Test, and Development Engineering
1.2.9.2 4 Target Defeat Mechanism Iiz;‘izﬁi} Development Mam'lfacfuring
1293 4 Target Detection Device 1.2.5.1 Assembly, Test, Development Tooling and Test
1.2.9.4 4 Fuze and Checkout | Production Engineering
1.2.10 3 Air Vehicle Software Production Manufacturing

13 2 A-1 System Software Production Tooling and Test

SolH T4 A AA] et WBS THE & A5
Aol gk 715, A, 5% 52 AR J1EHRE Table
129} 130] R=P= wdsiet.

Table 12. Detailed information of components(1/2)

WBS
No. Name
1.2.5 Guidance -

Guidance Integration,

Function

Integration and testing

1.2.5.1 Assembly, Test, activities for guidance
and Checkout component
Minimize flight resistance&
1252 Dome Assembly Assembly for seeker protection
1.2.5.3 Seeker Assemblies Provides navigation to target
1.2.5.4 Guidance Software Guidance device control

Table 13. Detailed information of components(2/2)

Integration and Test

Development Engineering

Development Manufacturing

Development Tooling and Test

1.2.5.2 |Dome Assembly!
Production Engineering

Production Manufacturing

Production Tooling and Test

Development Engineering

Development Manufacturing

1253 Seeker' Development Tooling and Test
Assemblies Production Engineering
Production Manufacturing
Production Tooling and Test
Requirements Definition and Analysis
1.2.5.4 CS}EE?;ZF: System Design
Software Integration and Test
floA =&t KA Y] BRSO et ALES

ofefl Table 159} o] 4 5192, Table 16
o FHH Al gt 71ErTF 2 AE 5= 283

Weight(kg) Quantity
No. Spec. Mass . . P
Structure |Electron|Prototype|Producti Table 15. Standardization of Resources by Activities
on of Missile System
1.2.
: WES Standard A L R
tandard Activities nput Resources
1251 30 | 5.000 No P
1.2.5.2 [Steel alloy casting| 7.10 40 5,000 1.25 - -
1.2.5.3| SBC AL alloy 3.53 | 2.90 50 5,000 1.2.5.1 - -
Design Engineering
L Development System Engineerin,
Engineering i 8 g
Support Engineering
ohe TAIEN EE3HE FEAAY WBSY A& 1252 System Engineering
HE3HE Table 89) HERES Adsio] Table 140 |, Donc Test Engincering
ol Development Assembler
‘4‘5}1/]1 ’V‘E]— Manufacturing , N
Support Engineering
Material
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Tooling and Test Table 17. Apply Common Criteria
Development Engineering
Tooling and Test Tooling and Test Material Classification Manufacturing Service
Design Engineering Ingg::;;zzor 120 35
Production Manufacturing Indirect Expenses
Engineering Engineering léost szio 80 15
Support Engineering General Administrative 5 7
Test Engineering Cost Ratio
Fabricator Capital Investment 05 _
Productiop Assembler Compensation Ratio ’
Manufacturing
Support Engineering
Material Man Hour 21,000 29,000
(year 0000, won/hour) ’ ’
Tooling and Test Man H
. . an Hour
Production Engineering (vear 0000, son/houn) 23,000 31,000
Tooling and Test Tooling and Test Material A -
verage wage increase
Contractor rate(%) - Geometric mean 10.6% 7.43%
Table 16. Standardization of Resources by Activities
of Missile System
~ 6. 48
irect
WBS . Lab;' cost I‘/II)irectal EDireCt
nput aterial Expense =
Resollj.l.rces Develop | Producti| cost ps E A7E AFA =2 FYEAAAY v18EY 55
o oo | oy | Vo) | G2 13E AAAQ vl o]e] *%‘JHJOMI ofgt @Atolrt.
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Bngincering 0 B4 24Y 52 B8] FUsH SAHT U
Hanufacturing 350 Ak, BATAOA v gAR SRS AT EEFR
Support 350 FAste] B84 oA +HF HlolEo] et AR
Engineering ] 9 840 }q‘cﬂ—ﬂq—i st
Test =
e 15 A7) vl G50 THEET 9 WBSE 4l Zzol
Lvsy | Tabrcatr 5 o2 of Bl 188 Uk Yok BE U A
(Dome Assembler 30 Lof| gt FEske oFAlo] Qlo] I W7 WalskA] o
Assembly) ESl?ppor-t 5 T 27Fo] BrRssltie thdo] QlQith E3t Hl8EA
ngineering
oA $AE B _AEEL 2 Al A 7
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