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Abstract

As exporting countries are limited compared to the export market of civilian industries, an approach
should be preceded by a comprehensive evaluation of the purchasing availability of exportable
markets and the status of potential competitive markets, as well as an analysis of the technology
related to weapons systems. Based on the case of K9 self-propelled howitzers, a leading overseas
export weapons system, this research was conducted to clarify the process of selecting the export
market for Korean defense products and to verify it using a survey of weapons systems experts. In
particular, this study specifically suggested the methodology needed to select the final exportable
market through the analysis procedures such as competition and similar weapons systems, key
performance identification, and identification of export-oriented markets, while considering the
characteristics of the Defense Industrial Products. Based on these analysis results, the government
proposed a method of selecting a major export market to enhance the possibility of weapons exports
by domestic defense companies. Therefore, the study results can be used as a basis for objectively
assessing the priorities for exportable markets, considering the possibility of exporting weapons
systems that are under research and development or will be improved in the future.
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Table 1, Determining the business suitability of new items by BMO Analysis

Business Attractiveness+ Business Fit(Score 120)

Business Attractiveness Score Business Fit Score

1. Sales/profit potential 10 1. Capital requirements 10

2. Growth rate % year 10 2. Marketing capabilities 10

3. Competitive situation 10 3. Manufacturing 10

4, Risk distribution 10 4. Technology base 10

5. Opportunity to restructure an entire Industry 10 5. Raw—materials availability 10

6. Special political and social factors 10 6. Skills availability 10
Total 60 Total 60
Source: Merrifield D. Bruce (1988)
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Fig. 1. Project Constraint Analysis
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Table 2, Qualitative Evaluation Element and Necessity

Evaluation element

Necessity

Terrain/climate
characteristics

Weapon System
Compatibility

Even weapons systems operating in Korea often need to be modified
according to the topographical/climate characteristics of the exporting
countries

The weapon system to be exported must be compatible with the weapon
system operated by the exporting country

Providing Military Service Exports to countries with experience in providing military equipment to

Equipment

Human Network

Government Support
Capabilities

Relationship with
countries with original
technology

Relations between the

neighboring countries of
the exporting countries
and Korea

Industry cooperation
(Off-set)

Korea in the past have been made

In countries where the degree of development of acquisition system is
low, the relationship with personnel in the policy-making line of the
country concerned can have a significant impact on exports

Active support from Cheong Wa Dae (President), the Ministry of National
Defense (Ministry of Defense), the Ministry of Foreign Affairs (Minister of
Foreign Affairs, Minister of Trade, MOTIE and DAPA can increase
export ability

If some of the weapons systems to be exported are acquired from a
foreign country, the relationship between the original state of the
technology and the country to which it is exported may affect

export ability

We need to consider friendly relations with Korea, which is close to the
exporting countries (e.g. ©© weapons systems, when considering export
to Middle Eastern countries, we have not been able to export them due
to friendly relations with Korea and Turkey)

Since exports of weapons systems are often carried out through
Industrial cooperation (Off-set), it can be determined that the more likely
it is to trade a compromise with the target countries.
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Fig. 2. Primary and Secondary Exportable Markets Selection Matrix
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Table 3. Market attractiveness Evaluation element and Necessity

Market Attractiveness
Evaluation element

Necessity

Possibility for Take
Raise

Ease of entry into
the market

Possibility for profit
from sales

In order to export a specific weapons system, the corresponding country
must take actions that require the weapon system first

— Determine if the exporting country is likely to impose a restriction on the
weapons system within the next 10 vears.

The lower the barriers to entry into the market of the exporting country, the
higher the likelihood of exporting

— Grants scores based on the previous export success stories of the

exporting countries and recoanition of Korea of the exportina countries.
The need for weapons systems in the country concerned is also important,

but only when the amount of weapons systems are sufficient, profit margins
will be significant, and should be considered important

— Determine the degree of profit from sales by considering the quantity
required by the exporting country

Table 4. Export Competitiveness Evaluation element and Necessity

Market Attractiveness

Evaluation element

Necessity

Strategic Partnership

Marketing Ability

Government Support

Weapon System
Compatibility

Human Network

Price Competitiveness

Industrial cooperation
(Off-set)

Determines whether various forms of export cooperation with export
destination countries, such as technology transfer, co—operation production,
local production, and modular export, have a comparative advantage over
their export competitors

Acquisition of information on the export target countries and determination
of whether the export marketing capability of the domestic weapons system
development company has comparative advantage over the export

competitor
Determines whether the Korean government has a comparative advantage

in supporting the export of weapons systems over the export competitors
to the exporting countries
Supporting the export of Cheongwadae, Ministry of National Defense,

Ministry of Foreign Affairs, Ministry of Strateay and Finance, DAPA
Determining whether there is a comparative advantage over export

competitors in terms of compatibility with the weapon systems operated by

the exportina country
The lower the degree of development of the defense procurement system,

the greater the impact of the relationship with personnel who can make
state policy decisions on exports.
Determine whether the human network has a comparative advantage over

export competitors ' . .
Check the human network's comparative advantage over its export

competitors
Determine if Industrial cooperation (Off-set) is possible with the exporting

countries because exports of weapons systems are often carried out
throuah Industrial cooperation (Off-set).

FHEEE Pt A5 Rolele® adstel  Hlm ARV Y8 £& AT 1 FEAG
ARAVSo] e HAFe 2t F2 5% Ao A4 Frlel e golvt 1 Fa
TR ZpEe s E23A5E et Oigk 2871 ARzAF "asith (Table 4)&
AR} HES B3 w39 £244Y Frlax

(2) +&53%H Lot 59 HolFEm 9t
ARI} 28 S0 Bk Wkl Ao
FEAAY k= AT O] FE2AAES AR TER AEE AT, £E 48§



94 Rdg3A] A44H A3 (20199 6Y)

Table 5. Information on Self-propelled artillery competing with or similar to K9

Weapon Manufa Manufac Caliber Length

System cturing

(mm)

x Width

Main Source

Maximum

. Shooting Market Period of
IV:aX|mL:]m ContinuaMaximum price  Force

Name Country turer /Caliber Height Dis(’{(?nr)lce ::::d Ifiigtr:a (T(F:r?;i?) ($M) integration
length  (m) (rpm) (rom)

K9 Korea Domna }gg oV 8 3 6 518 1998~

MY us Sviﬁa':;ns }gg sioag B W () s4 229 0

AS0 UK s\gﬁel:?ns }gg 3949:3 %9 6 2 5 612 199~

2519 Russia Mosonor® S IO % 8 4 60 178 1989~

PLZ2 China NORINCO o 0% 50 8 - 65 548 2008

Note: 1. * () In brackets, the maximum firing speed and shooting duration of the M109 base type.

Source: IHS Jane' s
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Table 6. Triangular Fuzzy Number and Weight of the Key Performance of Self-propelled artillery

Key
Performance

Mobility (1.00,  1.00, 1.000 (0.37, 0.87, 094) (1.32, 235  3.37) 0.415
Firepower  (0.80, 1.15, 1.55) (1.00, 1.00, 1.00) (1.15, 217, 3.18) 0.422

Protective
power (0.30, 043, 076) (0.31, 046, 087 (1.00, 1.00, 1.00) 0.163

Mobility Firepower Protective power Weight

Table 7. Triangular Fuzzy Number and Weight of the Key Performance of K9 or similar
Self-propelled howitzers

(a) Mobility (Consistency index: 0.004)
Name K9 M109 AS90 2519 PLZ52 Weight
K9 (1.00, 1.00, 1.00) (1.74, 2.80, 3.82) (2.93, 3.95, 4.96) (1.71, 2.78, 3.81) (0.90, 1.52, 2.16) 0.421
M109 (0.26, 0.36, 057) (1.00, 1.00, 1.00) (1.18, 1.78, 2.42) (0.56, 0.96, 162) (0.40, 0.50, 0.73) 0.109
AS90 (0.24, 0.25, 0.44) (0.41, 0.56, 0.85) (1.00, 1.00, 1.00) (0.34, 0.48, 0.84) (0.22, 0.29, 0.41) 0.000
) ) ) ) )
) ) ) ) )

(0.
2519 (0.26, 0.36, 058 (0.64, 1.04, 1.82) (1.20, 2.08, 2.91) ( 0.140

1.00, 1.00, 100 (0.36, 0.47, 0.71
PLS52 (0.46 0.66 1.12) (1.37 1.99 2.50) (2.45 3.46 4.47) (1.41 2.13 2.78) (1.00 1.00 1.00) 0.33f

(b) Firepower(Consistency index:: 0.0022)
Name K9 M109 AS90 2319 PLZ52 Weight
K9 (1.00, 1.00, 1.00) (1.87, 2.88, 3.89) (2.17, 3.21, 4.23) (1.37, 2.42, 3.44) (1.00, 1.41, 1.73) 0.425
M109 (0.26, 0.35, 054) (1.00, 1.00, 1.00) (1.07, 1.28, 1.43) (0.58, 0.76, 112) (0.30, 0.43, 0.76) 0.059
AS90 (0.24, 0.31, 0.46) (0.70, 0.78, 0.93) (1.00, 1.00, 1.00) (0.42, 0.57, 1.00) (0.27, 0.37, 0.59) 0.000
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

2519 (0.29, 0.41, 073 0.90, 1.32, 1.73) (1.00, 1.74, 2.41) (1.00, 1.00, 1.00) (0.39, 0.53, 0.87) 0.166
PLS52 (0.58, 0.71, 1.00) (1.32, 2.35, 3.37) (1.69, 2.73, 3.75) (1.15, 1.89, 2.55) (1.00, 1.00, 1.00) 0.351

(c) Protective power(Consistency index: 0.0002)
Name K9 M109 AS90 2519 PLZ52 Weight
K9 (1.00, 1.00, 1.00) (1.52, 2.38, 3.19) (1.00, 1.32, 1.55) (1.07, 1.47, 1.78) (1.00, 1.15, 1.25) 0.317
M109 (0.31, 0.42, 0.66) (1.00, 1.00, 1.00) (0.38, 0.51, 0.81) (0.47, 0.58, 0.81) (0.36, 0.47, 0.71) 0.021
AS90 (0.64, 0.76, 1.00) (1.23, 1.97, 2.63) (1.00, 1.00, 1.00) (0.86, 1.04, 1.28) (0.80, 0.87, 1.00) 0.221
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( 43) ( )

2519 (0.56, 0.68, 0.93) (1.23, 1.71, 2.11) (0.78, 0.90, 1.04) (1.00, 1.00, 1.00) (0.70, 0.78, 0.93) 0.176
PLS52 (0.80, 0.87, 1.00) (1.41, 2.13, 2.78) (1.00, 1.15, 1.25) (1.07, 1.28, 1 1.00, 1.00, 1.00) 0.265
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Table 8. Technical Composite Score of Self-propelled howitzers Competing with or Similar to K9

Name Mobility(0.415)  Firepower(0.422)  Protective power(0.163)  Total Score
K9 0.42 0.43 0.32 0.4
M109 0.1 0.06 0.02 0.07
AS90 0.00 0.00 0.22 0.04
2519 0.14 0.17 0.18 0.16
PLZ52 0.33 0.35 0.27 0.33
Table 9. Market Price and Performance Comparison of Self-propelled artillery
Name Market Price(US$ M) Performance Total Score  Price/Performance
K9 5.55 0.41 0.14
M109 1.62 0.07 0.06
AS90 6.12 0.04 0.01
2519 1.78 0.16 0.16
PLZ52 5.48 0.33 0.11

Fig. 3. Comparison of Price/Performance between K9 and similar Self-propelled howitzers
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Price/Performance
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Table 10. Select Exportable Market Group (New Purchase)

FEAE AR AT K9 AFE A 97

Current Situation

Rank of National

Selected Market Dispute ' ; note
o Ranking Defense Expenditure
Probability Index Scale
India 2.566 23 4
Libya 3.2 10 60 New Available Markets
Sri Lanka 2.133 67 61 Group
Philippines 2.511 25 2
Lebanon 2.752 18 70 An area that has the
potential for new purchases,
Syria 3,806 1 64 but required attention when

exporting.

Table 11. Select exportable Market Group (Replacing Aging Weapons)

Selected Market

Ageing Weapon
Replacement Year

Selected Market

Ageing Weapon
Replacement Year

Algeria 2025 Malaysia 2020

Bahrain 2020 Norway 2020

Denmark 2017 Peru 2020

Egypt 2020 Poland 2015

Finland 2018 United Arab Emirates 2020

Hungary 2025 Vietnam 2025
e A% me we Wow vt (g I, F 1637 Fkel 24 Ve Al 3
302 K9 Aol AA 9 A ket 3 TR 2,18 7o 8 HuHphy =2 A%
o) 747 ju) g ek Aok, R e LR DI
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Table 12, Result of Final Exportable Market Group Selection

Country name

Exportable Market Group

India, Libya, Sri Lanka, Philippines

Australia, Estonia, Indonesia

Algeria, Bahrain, Denmark, Egypt, Finland, Hungary,

Malaysia, Norway, Peru, Poland, United Arab
Emirates, Vietnam

Exportable markets due to new purchases
(4 countries)

Specialist Recommended New Purchases
Available Markets

Exportable markets (12 countries) due to the
replacement of old age

Table 13. Results of Screening of Primary Exportable Markets

. Defense Relations . .
Country name Et;cz)rwg:lc Military Force STcience and betwegn Plr?;ts)gg:ﬁty Szltzct:ltjlgn
echnology Countries
Australia 41.03 53.98 356.55 58.01 22.69
Denmark 38.84 48.24 36.69 50.64 24.60
Egypt 421 48.83 31.56 52.31 33.24
Finland 37.27 47.97 34.93 41.59 20.77
India 40.80 65.84 33.47 48.59 33.32 Primary
Indonesia 35.68 52.68 31.87 50.05 24.85 screening
Libya 34.25 46.78 31.56 40.56 40.32 —passed
Malaysia 33.75 46.85 34.84 43.49 23.19 market
Norway 410 49.91 35.44 43.63 28.18
Poland 35.55 47.75 33.70 46.40 22.18
United Arab g7 55 60.65 33.51 55.23 26.65
Emirates
Algeria 33.26 51.21 31.56 36.55 29.43
Bahrain 34.30 49.79 31.56 38.59 :
Estonia A4 46.24 33.81 24.12 Excluded
Hungary 33.74 4519 b L 21.93 market
Peru 33.63 : 31.76 43.05 21.70
Sri Lanka 46.65 31.56 41.00 28.54
i 52.73 31.56 38.81 26.04
Subgroup
Curt line T 33.75 46.75 31.56 40.23 22.12
Score

 FTHES At olE wUHE =%3) 1
A 7Fs A aAFgoz AdEst9th. (Table
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Table 15, Qualitative Factor Scores of Markets that pass the Primary Screening Process

Relationship Relationship

Topogra WEETET Militar Govern corr:ttrr"es u(r)(f:hta?s? n Qutg\::ita
1 1 | I
C::r:gy pﬁlys} gg:]tsz;i Equipn¥e I\Il-leutws:]k ment that c‘:)untry wi?h Composi Z-value
Climate bilit nt Support  possess the te
y q g
source  neighboring Score
technology  country
Australia 4 4 3 3 3 3 4 24 0.20
Denmark 3 3 3 3 3 3 3 21 -1.23
Egypt 4 3 3 3 3 3 2 21 -1.23
Finland 3 3 2 4 3 3 4 2 =075
India 4 4 3 4 4 3 4 26 1.15
Indonesia 4 4 3 4 4 2 4 25 0.67
Libya 3 4 3 4 3 2 4 23 028
Malaysia 4 4 2 4 3 3 3 23 028
Norway 4 3 3 3 4 4 3 24 0.20
Philippines 3 3 3 4 3 2 3 21 -1.23
Poland 4 4 3 4 4 4 3 26 1.15
UAE 3 4 4 5 4 3 4 27 1.62

Fig. 4. Matrix graph of qualitative/quantitative composite score (using Z-conversion value)
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Table 16. Results of Market Attractiveness Score of Exportable Markets

Market Attractiveness  Australia India Indonesia Norway Ur|1Eite§1 D
mirates

Possibility for Take
Raise 4 8 6 ! 6
Ease of entry into
the market 5 ! 6 4 6
Possibility for profit
from sales 5 5 4 3 5
National
Creditworthiness ! ! ! 9 !
Relationship with
countries that
possess source ! 8 ! 8 ’
technology

Total 28 35 30 31 33
Table 17. Results of Export Competitiveness Scores for Exportable Markets

. . . . United Arab

Market Attractiveness  Australia India Indonesia Norway Emirates
Strategic Partnership 6 5 8
Marketing Ability 5 6 7
Government Support 5 5 8
Weapon System
Compatibility / 8 6 6 8
Human Network 6 8 8 5 8
Price
Competitiveness 6 5 5 ! 5
Industrial cooperation
(Off-set) 4 8 5 4 5
Sum 39 50 4 38 49
Convert to 50 Points 27.86 35.71 29.29 27.14 35.00
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Table 18. Results of Export Competitiveness Scores for Exportable Markets

Total Scores Australia India Indonesia Norway Ur;teq AT
mirates
Market Attractiveness
+ 55.86 70.71 59.29 58.14 68.00

Export Competitiveness

Fig. 5. K9's Final Selection of Export Markets
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