A Study on the Dynamics of

Korea Defense Industry
:The System Thinking Approach

ME (L AIEE)




[2006 EA s&013l]

' Contents

E Introduction
® A Trend of a Global Defense Industry

# Overview the Defense Industry of ROK
® Structural Problems of the Defense Industry in Korea
& Current G_overnmlent’s Policy & Prospect
for Defense Industry’s Activation
# SD Model of the Defense Industry
® Suggest Direction for Activation of Defense Industry

# Conclusion




[A Study on the Dynamics of Korea Defense Industry]

Introduction

# Change of Global Security Environment : A System

of a Collective Local Securities and Economies

@ New War Paradigm : High—Technology Intelligence
Science War |

& energize their own countries Defense Industry

® Secure their National Interest, Broaden a Base of Defense
Industry, increase Defense Budget Increment

8 The World is “Competition on the Balance”
# Coexist Peace and competition armament race

Introduction (Con’t)

# Characteristic of Defense Industry of ROK

® Present Paradigm : “The basis of Foreign Technology
Import under Gov't Initiatives”
¥ As a result of that

— falls short of securing up—to—date defense
technology

— Lack of Actual Technology Power & R&D
Capability Comparison with Defense
Industry Scale

® Main Focus & Significance

®= Drawing up Causal Loop Diagram on basis of System
Thinking

® Analyze each Loop, Insight Politic Key Driver & Suggest
Physical Alternative Idea
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Trend of Global Défense Industry

# |ncreasing the resources for weapon production &
Defense R&D
" Preparing for unspecified Threat

& |ntensifying concentration through M&A among
defense companies
L USA‘: 60 defense companies — 6 major companies

“® Raising up export volume of advanced countries

= USA, UK, France : over 40% of Defense Industry Sale

# Strengthening the international cooperation and
the globalization for defense industry

Overview of Defense Indust‘ry of ROK

# Main efforts of ROK military’s forbe—improvement in
incremental phase

Phase 1 Securing the basic Defense Power
(1974~1981) | =~ M-186 Rifle Production, High Speed Ship building,
Old Equipment change
Phase 2 Reinforcing Defense Power
(1982~1986) | * Production of Fighter by technology licensing (F-5)
= Development of Field Artillery, Tank, and APC
Phase 3 Improving Defense Power / building up the offensive
(1987~1998) | Combat Power :
= K-1 Tank, K-200 APC, UH~-60 Helicopter
= Production of Fighter by technology licensing (KF-16)

Phase 4 | Securing the High-Tech combat Power for present &
(1999~now) | future Threats

= Submarine, Fighter, SPA, Destroyer, Guided Missile
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Overview of D. |. of ROK(Con't)

® Early ’70s
® Attaining a Remarkable growth with Gov't's Support
during short period
®= Domestic production of conventional Weapon

# 'Q0s
®* Reduced Demand of Defense Industry of ROK

®= Advanced Country's Avoidance for High-Tech Transfer
® | owered Gov't's subsidies for Defense Industry

& Since 1997

* Bankruptcy and under chapter of some defense
companies

®* Most of Defense Industry Companies are faced with
financial difficulties — Seeking various Solutions

Overview of D.l. of ROK(Con’t)

® Yearly allocation of budgets
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* {ncreasing ratio of Defense Budget is halved against the one of
Gov’t Budget : about ¥ (4.7%) vs Gov*t (8.4%)
= Increasing Ratio of DB vs GDP : '70(6%), *80(4%), '00(3%{)
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Overview of D.I. of ROK (Con't)

= Comparison of national R&D Budget ratios
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* During 1997~2001 : USA(13.6%), France(11.4%), UK{11.2%)
— Korea (4.3%)

Structural Problems of D.I. in ROK

® Focusing on the short period of fielding the
weapons : Keeping North Korea in mind
® |mitation of fielded Equipment in Advanced Countries
® Fragile Base of D.I Technology
® Increased dependencies on Foreign Countries due to
the policy of Technology license

Separated system between R&D and D.I.
ADD Defense Industry Company

R&D of Weapon System Production for Weapon
ADD Developed

%% Lack of High—Tech, Insufficiency of R&D Capability
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Structural Problems of D.l. of ROK (con't)

# |nsufficient Technological Ability and Weakness of
Firm Structure

® | ack of High—Tech Ability in Drawing the system &
Developing Core Parts

# Defense company’s Limited autonomous
management
® Growth under Gov't's control & Planning
® | imited room of domestic demand
® [ ow operation Rate & Tech. Level of D. I. Company

Structural Problems of D.l. of ROK (con)

@ Gov’'t’s tight grip on the D.I. becomes a stumbling
block for Defense Industry’s Growth

% Frequent Change of Mid—Term force—improvement Plan
® D.1.'s Difficulty in Scheming Short—-term Production Plan
= Disconnection between R&D and Production Project

# Nat’l Policy maker’s insufficient Will on D.l. Growth

® Management's decreasing Interest because of the
future Uncertainties

® Lacking the governmental objectives of expanding the
Defense Industry Growth

% Reduced Defense Budget & Importing foreign High Tech
Weapon System — Impossible to perform High-Tech R&D
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Structural Problems of DI of ROK (con't)

¥ Causal Loop Diagram of an Article
- “Defense Industry Is Crumbling (Maegung)”

Structure

Adjustment of Defense Budget Foreign High Tech Weapon Import Reg
Dl1Co. :
: +
o + +
Base of D.I.Co. of ROK . - Adquisition req of weapon sys
’ +
+ + D1. Co. Production Quantity
Management Result of DI. Co. Factory Opration Rate
+ + ;
system of specialization
and systematization
Profit Operation Personnel & Facility
+
+
Deveopr Marketabe Goods Market Competitive Power

+

Current Gov’t’s Policy & Prospect
for D.l.’s Activation

‘# Emphasizing more the importance of self—defense
than the past Gov’t

® |Increasing the defense budget ratio to 3.4% against GDP
® “The Policy Book of Defense R & D” Published
— Self-Defense & Future—Oriented Defense Capability
Construction ‘
# Declared Defense transformation by Investing 600
trillion or more until 2020

® Created the DAPA which will take Full charge of
Defense Acquisition Projects
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SD Model of Defense Industry

® Setting up the Key Factors affecting Dynamics of
the Defense Industry

Practical Policy of National Self—defense

Increased demand of Weapon System

Operation Rate of Defense Company

* Transparent management of Defense Industry Company
Investment for High Tech R&D

Acquisition of the sophisticated military Equipments
Development of National Defense Power and
Sustainability of operation Capability in the battleground

SD Model of Defense Industry(Con’t)

# Simple Causal Loop Diagram between Key Factors

Practical Policy of

Self-Reliance of National
defense
* +
National Defense Power &
Guagamee %f;gat ljsﬁng Acquisition Req of Weapon System
+
+ Simple Feedback Loop of D1
k. Operation Rate of D.1. Company
Acquisition for the Best Equipment 2
+ +
Invest R&D for High Tech Business Rationatization of D.1 Company

+

2 Limit to obtain insight & Leverage. Need Additional Factors
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SD Model of Defense Industry(Con’t)

# Practical & Detailed Causal Loop Diagram
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SD Model of Defense Industry(Con’t)

# Loop of Foreign High Tech Weapon Purchasing
due to the Early Force Improvement (R2)

Relation North &
south fSituation " GovitUsgent

Sutrounding Contury Weapon
/ Purchasing Req ‘\*\

Gov't Will of

Policy of Early Farce Weepon Attraction
Indep Def Improvement of CAd*{ﬁ:yced
/ onf

N
Foﬂj‘gnﬁigh /
Company Tech
Profit R2 Purchasing

. Quan

Financial Production
Result

Quanof DI

. Coxgany
\ Operation 4,+/

Rate

SD Model of Defense Industry(Con’t)
= Activation Loop for R&D of D.1.(R3)

Req of High Tech
Production Quan of Weapon Purchasing
DI Co. +
/ ‘N
+
4 Purchasing Quan of Home
Operation Rate Product High Tech
+
Developing High
Financial Result Tech of D.L
National \+ ;Z
Econom
Y X
\: Company Profit + Invest R&D of D.I
\‘h\_'_—v
National Ll 4
Budget +
&R &D Budget

_11_



(20061 &A st=fF)

SD Model of Defense Industry(Con’t)
® Export Activation Loop of D.I. (R4)

Operation Rate

Management’ Production Quan

Result of D.I. Com
/ )
: Purchasing Quan of
Company Hame Product
Profit High Tech Occupation Rate for Foreign
- 4+ Matket of Advanced Country
* + High Tech
E Occupation Ratfe l_l;or
oreign Market of Home
Invest R&D of D.1 lglr%ldml-ﬁgh Tech
I +
Developing Hi

Tech of D.1.
Atiraction of
\/" Home Product-/ \

Politic Action for Export

'SD Model of Defense Industry(Con’t)

® Loop of Foreign Market Occupation of Advanced
Country’s High—Tech Weapon System(R5)

Relation North &
south /Situation — .  Gov't Urgent
Surrounding Contury Weapon ﬁ_&
+ Purchsing Req Policy of Early Force Weapon Atiraction
Gov't Will of Improvement of Adwnaced Con
Indep Def
R Regular Weapon Req of High Tech
P wcléseV‘Req of ;thrchum Sale Will of Advanced
Defense + ovt € \ ’/'* Country's High Tech Weapon

Budget Foreign High

Tec!
(+ Pu.rchasmg @ +
Company / \
Profit

+ Production Quan & Occupation Rate for

Man t of D.I Com Foreign Market of
cmen + 1 '
R:fu“ - 01;:;:&0,1"_/ Advanced Con High Tech

_..12...



[A Study on the Dynamics of Korea Defense Industry]

SD Model of Defense Industry(Con’t)
# Loop of Foreign High Tech Weapon Purchasing(B1)

Gov't Urgent

. e——— W
Relation North & ~— pwcfs?,gnqu
south /Situation .
Surrounding Cot + Policy of Early Force
Improvement Weapon Attracti
— pon action
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Indep Def N
———l
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+ Purchse Req of Gov't Weapon Purchasing ¥ Country's High Tech
/ \+‘ ,_‘_/ ‘Weapon
Defense Fn"-i-iﬂthgh
Budget Purchasing +
t S =
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Company #.  Foreign Market of
Profit Production Quan Advanced Con High Tech

+uf D.I. Com

N /
\ Management Operation’

Resul <o — Rate

SD Model of Defense Industry(Con’t)
# The Developing Direction of System Thinking
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- SD Model of Defense Industry(Con’t)

# The Process for finding of Politic Leverage

AP| Yoy w=

x| 2% .

SD Model of Defense Industry(Con’t)

# Politic Leverage for the D.l Activation
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Suggest Direction for Activation of D.I.

# Constraints Early Force Improvement Policy

Combat Power Reinforcing/Comabat
Lasting Capability

s of Activation of D.I. Level of Activationef D.1.

Secure International Cémpetitive Power . .
Conttjbution for National Economy

etitive Power
Activation Loop of National R&D . Loop of Effect for D.Lunuder Foreign Impiyt
L A -
Manufacturing High Tech / Product :3 Decision for Aquisition . T
Req of Weapon Sys
+ + + Purchase for
. Foreign Weapon
Posses Tech Capability of D.1. Mational Foreign Import

R&D

+
M / :\/' \ Invest to Purcbas/
Invest R&D Budg *

+ P Tech ca for Foreign
osses Tech Cap
ability of ROK Weapon Cost

Policy for Activation of D.1. Eary Force

Improvement
Prior Policy

Suggest Direction for Activation of D.I(Con’t)

# |ncrease Defense R&D Budget

Critical
Mass

Sooabudget o e
+ Monthly Magazine “Defense & Technology” Vol.313, 2005

¥ R&D budget near 7% comparison to defense budget
' = critical mass

_15_.
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Suggest Direction for Activation of D.I{Con’t)
® Politic Actions for Activation of Export

&

Practical Using T
Copehily e OB St Devel;inz%apahiﬁty of D.I Goods
) * Aftractiveness of Home -
‘ Financial Support for i . Product Weapon

¥ Invest R&D
D.I. Company N v/
S Constrct Full Respnn:iblhR Loop for Export of D.I.

p— 4

Recognition Org for Export
Importance of D.L. Export of D.I. Goods %‘ .
Exgort \+-> Collecting Capbilility 1::—/+' .
\ Export Inf of D.I. Gao A Profit of D.I
+
A  Marketing Capability of Market Share Company
Marketing & Publicity Activities of World D.1. +

. for D.I Goods

Cost Competitive Pawer of D.1. Gaads

Conclusion

® |dentified the Key Factors of Defense Industry
* Setting the Relationship among the Factors

® Drew the Causal Loop Diagran'i's' of Defense Industry
=5 self-reinforcing Loops, 1 self-balancing Loops

# Suggested the Policies for Developing the D.I. in
Korea '
® Changing Early Force—-Improvement Policy into right—time
weapon-fielding
® Allocating more resources on Defense R&D Budget

® Administrative policies for expanding Defense Industry
Export
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