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Abstract

It is important to accurately analyze the various factors such as the local situation of the purchasable
countries and the international situation in order to export defense industrial goods developed in
Korea and to enter overseas markets based on the results. In the case of defense materials, unlike
the civilian sector, there are a limited number of countries with high export potential. Therefore, to
select a possible export market, it is necessary to consider the purchasing power index through the
examination of the purchasability of the exportable market. Therefore, the present study chose a total
of 18 purchasing power indicators in five major categories of economic power, military power,
defense science and technology level, friendly relations with Korea, and possibility of dispute. By
calculating each weight with AHP and Fuzzy-AHP analysis, the results was presented the purchasing
power index and the weighting. Based on the results will contribute to the study on the method of
selecting the export market of the defense materials and the establishment of the export policy of
the defense industry.
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Table 1. Comparison of Purchasing Power Indicators with Literature Review

Related research Korea Institute Bon Korea Institute
g Yoon .
for Defense Han, Jun Ho for Industrial

Analyses Economics &
Purchasing power indicators (2007) Won (2012) Trade (2014)

This stud

y

Diplomatic relations with Korea
Diplomatic relations with Korea
Frequency of disputes
Economic / military level
Defense science and technology level
Weapon Production Capacity Index
Number of defense industry and sales
Import / export scale of weapon system
by year
Defense equipment specification,
manufacturer, price
Neighboring countries and possible
disputes
Relations with Korea
(Military/General industry)
Purchasing country Weapon acquisition
budget scale
GDP scale
GDP per capita
Economic growth rate
Defense spending
Defense spending growth rate
Per capita defense budget
Spending on defense budget against GDP
Total troop scale
Weapon system import scale
Weapon system export scale
Weapon Production Capability
Defense R&D budget scale
National Science Competitiveness Index
Whether diplomatic relations with Korea /
diplomatic period
Purchase Status of Korean Weapons
System
MOU with military defense/quality assurance
Possibility of dispute

0000
> > D> D>

>

O 00O
>

>

O O O O
>

OO0 O O OOOOOOOLOOOLOOO O

Notes: 1. O: Indicators used in literature review and this study
2. A: Indicators modified/used after literature review
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Table 2. Expert Survey Response Results

Major classification Detailed index Acceptance/Total
GDP 14 /15
Economic power GDP per capita 10 /15
Economic growth rate 14 /15
Defense spending 14 /15
Defense spending growth rate 13 /15
Per capita defense budget 10 / 15
Military strength Defense Expenses by GDP 14 /15
Total troop scale 10/ 15
Weapon system import scale 13 /15
Weapon system export scale 9/ 15
' Weapon Production Capability 14 /15
anaefggﬁr?oi)céinltﬁlel Defense R&D budget scale 13/ 15
National Science Competitiveness Index 10 / 15
‘ o Whether diplomatic relations with Korea / diplomatic period 15/ 15
Fnengcs)?elp; with Purchase Status of Korean Weapons System 15/ 15
MOU with military defense / quality assurance 15/ 15
e , Current status of conflict states 12 /15

Possibility of dispute o ] ) ) ) )

Friction potential with neighboring countries 14/ 15

oM, gt gk PE A, AERAF SEAE 1590,
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Tl AR FEES ARRRAE & A7) EA3E FIAA Felgs sk o ga
AES B8l F71AA e 3dEd 5 9l sk A geta ekt
T IE5ES TEsa g ARE dAgs
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FAE 25T
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- - T —
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Fig. 1. Hierarchical Structure of Purchasing Power Indicator

Defense
Economic Milita jlenc Friendship Possibilit
And . e
power strenga\ . with Korea of dispute
[evel
National MOU  pyychgse  Whether  Fiicton ¢yt
Economic  GDP Weapon Weapon 7 pogen, | Per - Defemse g e ionce Defense Weapon | With Statusof Diplomatic Potential e ¢
gowh e GDP system | system tocp| Bipenses capita  spending Soend Competi R&D  Produc | Military X relations | with
ate  capta egort impart o7 e Defense growth | R TR pudger | fion | cefense/ | PN | ith Korea Neightor %
scale | scale / budget  rate 9 eSS ol Capabity | quility | Weapons yipomatc -ing  corfict

Index assurance | System  period  countiies  states

Table 3. Example of a Pairwise Comparison Matrix between Purchasing Power Indicator and Major ltems

Economic Military s cli::e?\fsgs:n d Friendship with Possibility of
power strength technology level Korea dispute

Economic power 1.00 0.58 2.23 0.88 1.1

Military strength 1.73 1.00 2.79 0.97 1.52
Defense science and

technology level 0.45 0.36 1.00 0.57 0.57
Friendship with Korea 1.13 1.03 1.77 1.00 1.18
Possibility of dispute 0.90 0.66 1.75 0.84 1.00
3k, B Aget AR Vg TgH 2] o

22 A7 AEZAR= 20160 82 3 & B
oF AAjElon 12} Mo $Hek Wl
U7)eFAYd 2 A 23t 5 £
AA 2 A7t 1588 ez sglch A
A e AR U odS B3 A
Alstgien, 15| SHAAHE A3t A
e 7tFAE AEsEY

AE7HES &9 A= MS Office Excel
20162 HA =T o]gste] AHP #48 319
ot Tl Azl oiER 3 2ke] A vt
25 2L (Table 3) 9} o] 35 Ax}o]
Adv|n PEE 7|t TS At AlLke)
Fri=g

49 A, 36 5.0353 o] ysten o

=(5.035—"5)/4=0.0088

cr
=_—=0. 1.12=0.
CR i 0.0088/ 0.0078

o714 g nlgol(CR)o] 0.0078% 0.1
Hop fopg gu daide] sle A=
et 4 HlEe] At AE
Zpe] Arin|n Pl =7 Hg3Aqon 15
o] St B 4uAd vlgo] 0.1 B} vho}
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Table 4. AHP Analysis Results and Weights

Weighted result for purchasing power indicators

Major . S . conversion
. Weight Detailed index Weight weight
GDP 0.533 0.106
Economic .
power 0.199 GDP per capita 0.165 0.033
Economic growth rate 0.302 0.060
Defense spending 0.198 0.056
Defense spending growth rate 0.159 0.045
Per capita defense budget 0.048 0.014
Military
strength 0.283 Defense Expenses by GDP 0.180 0.051
Total troop scale 0.133 0.038
Weapon system import scale 0.068 0.020
Relative Weapon system export scale 0.214 0.061
weighting of P y P : )
purchasing Defense Weapon Production Capability 0.433 0.045
power i Def R&D t scal 4 4
indicators by stcgcerr:ﬁgloand 0.105 efense R&D budget scale 0.38 0.040
country level 9y National Science 0.183 0.019
Competitiveness Index : )
Whether diplomatic relations
with Korea / diplomatic period 0.229 0.052
Friendship Purchase Status of Korean
with Korea 0.227 Weapons System 0.511 0.116
MOU with military defense / 0.260 0.059
quality assurance
o Current status of conflict states 0.435 0.080
Possibility of 0.185 o . )
dispute . Frl_ctlon potentlal WIth 0.565 0.105
neighboring countries ’ )
Total 1.000 1.000

H7re A4 7SR 8L 1.0002.2 (Table 4)

o} o] Z47te] JhsAE AAE A|3(0.199),
A A3(0.283), IHHI|EFE AR
(0.105), 3t=7}o] $-FFA| A3 (0.227), =4
7P AHEO0.189)2 Uepgt AR FE9
TV Ae FHTTIek] nEs /o] 0.565%
o2 71 A vgkon 1907 =wgu] A&t
X7} 0,048 02 7t WA vYgkeh, Brka s
o AXE FoHE A AR 7EA7) 7}
& =7 vebde=d, ol &4 w7hERE A
Frolu =] 7 7R BRI T
ol 71 T8 9 nHvkaL & 5 Qi

2) Fuzzy-AHP A4S S35t F0{
XE 7tsX| 20

AHP 24 AN E A5 oA
o] 54 FA & FdsHA vehirigte AAR
1 ofdo] ¢hd8] Zrhar & 4 it} Fuzzyol
EolXe g AV} FAEA ke e
214 (vagueness) T o8] 714 9] 7EAo]
E AL o= Zo &£ER] EARRAA] ¢
Md el 23214 (ambiguity)& A2 ThE 1
o2 oAl Jrh(F=A - Hat, 2009; &
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Table 5. Mean Triangular Fuzzy Number of Pair Comparison Results

Defense science
and technology
level

Economic power (1.000, 1.000, 1.076) (0.461, 0.579, 0.764) (1.631, 2.227, 2.862) (0.693, 0.883, 1.136) (0.864, 1.113, 1.431)
Military strength (1.309, 1.728, 2.169) (1.000, 1.000, 1.000) (2.169, 2.791, 3.470) (0.794, 0.967, 1.199) (1.250, 1.518, 1.817)

Defense
science and  (0.349, 0.449, 0.613) (0.288, 0.358, 0.461) (1.000, 1.000, 1.000) (0.454, 0.566, 0.704) (0.466, 0.572, 0.710)
technology level

Economic Military
power strength

Friendship with  Possibility of
Korea dispute

Friendship with

Korea (0.880, 1.132, 1.442) (0.834, 1.035, 1.260) (1.420, 1768, 2.203) (1.000, 1.000, 1.000) (0.919, 1.184, 1.516)

Possibility of

dispute (0.699,0.898, 1.158) (0.550, 0.659, 0.800) (1.409, 1.749, 2.145) (0.660, 0.845, 1.088) (1.000, 1.000, 1.000)

Table 6. V(S; = 5,) Calculation Result
(5 = S)) value V(S, = 5;) value

=
Sn

=9 value
S =5 0.6102 Sy = 5, 1.0000 Sy = 5 0.1236
S, =8 1,0000 Sy =8, 1,0000 Sy =5, 0.0000
S, =85, 0.9364 Sy =8, 1,0000 Sy =8, 0.0215
Sy = 5 1.0000 Sy = 5; 1.0000 Sy = 5 0.2345
(S, = 8;) value (S, = 5;) value
Sy =5 1.0000 S5 = 5 0.8495
Sy =5 0.6582 S5 = 5, 0.4283
Sy = 85 1.0000 S5 = 55 1.0000
Sy =5 1.0000 S = 5, 0.7756
A B AFoAME o]2fdt JAEA T _ - 1 1 1
oﬂj A ;_oaayjo s i(;f;ﬁf’z‘;ff 322;58)@(340“80”3“))
%@;’é’/‘é% 5184:6}@ ED} @Eﬂ— 7]—5{]%%% S, :(65122 8.(;04.94665)®(; ; ;)
A F7H SR Fuzzy-AHP #2415 2833 : T 34.027 28.01 " 23.10
o}, EAETEE MS Office Excel 2016 AHE- = (0-192.0.256.0.418) L1
o] MEg Fal dolrl SRS Hrhask 5 = (2558 20053088 s o b
o et Aojula AnE Azt AR #E = (0.075,0.105,0.151)
= ZAgS FsAT A ArE SakE A S, = (5'053’6'119’7'421)®(34—in’ﬁ’flm)
F5ERte] An|nE Vet EHTEHE o835} =(0.149,0.218,0.321)
Z3skeld (Table 5)F 22 AV} v2t), S :(4.318,5.150,6.190)@(;,;,L)
/‘\}Z}T X]‘}r: 57 _ (li,m”uj)g 74]/}}3}‘?3 \:]— 0 34.02 " 28.01 " 23.10

=(0.127,0.184,0.268)
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Table 7. Fuzzy—-AHP Analysis Results and Weights

Weighted result for purchasing power indicators

Major . S . conversion
- Weight Detailed index Weight weight
GDP 0.687 0.155
Economic .
power 0.226 GDP per capita 0.000 0.000
Economic growth rate 0.313 0.071
Defense spending 0.261 0.097
Defense spending growth rate 0.208 0.077
Per capita defense budget 0.000 0.000
Military
strength 0.371 Defense Expenses by GDP 0.245 0.091
Total troop scale 0.000 0.000
Weapon system import scale 0.000 0.000
Relative w t t scal 0.286 0.106
weighting of eapon system export scale . .
purchasing Defense Weapon Production Capability 0.504 0.000
. power science and Defense R&D budget scale 0.49 0.000
indicators by technolo 0.000
country ecl nol 9y National Science 0.000 0.000
eve Competitiveness Index : )
Whether diplomatic relations
with Korea / diplomatic period 0.000 0.000
Friendship Purchase Status of Korean
with Korea 0.244 Weapons System 0.766 0.187
MOU with military defense / 0.23 0.057
quality assurance
o Current status of conflict states 0.483 0.077
Possibility of 0.159 Ericti rential with
dispute ' ricton potentia v 0517 0.082
neighboring countries
Total 1.000 1.000

Note: * 0.000The value of 0 is shown in the process of applying the formula according to the research

methodology of Chang (1996).

o] Ty A%
,-%-g— Hlwskr] s 5 =5 4
3} A3l= (Table 6) 9l 1 LR
7Jr FEHERZ AkE V(S = 5)9 FES ©l
23to] AxetH o3 2ok

V(S, > S, 8,,,.5,)

= min (0.6102,1.000,0.9364, 1.000)
V(Sz =5, *93151155)

= min (1.000,1.000,1.000,1.000) = 1.000
V(S; = 8, 5,,5,,5;)

=0.6102

VIS, = 55.8,:5,,55)

=min (1.000,0.6582,1.000,1.000 ) = 0.6582

VS, = S, 8,5,5,)

=min (0.8495,0.4283,1.000,0.7756)

e EIRE
s = 1% de gE=

Tshe thest g

e gu

=0.4283
2 Vs =99
TEE Y we

W' = (0.6102,1.000,0.000, 0.6582,0.4283)~



PAEA A S A1 g A=Y A Al B A 203

e W E oA Aatsketd 7 7t e 4o
AA 2ev2 onss sl=x WE Wyt
T3 e}

W= (0.2263,0.3708,0.000,0.2441,0.1588)

Fulg R E®eol 7= AL 1.0000.2
(Table 7) ¢} o] 7} 3p&9] 7h52= BAY
A3(0.226), FAFE A]3#(0.371), =373
5T A3E0.00), =T *THAA AR
(0.244), A7 AE(0.159)2 vhstet, Al
B RAFE 7S AME St F7]AA Tl
#H3lo] 0187402 71 =7 gt}

HEF g5 T A A8t 77 7F
2 =A e, ole 4 57PEE ALY
Folyt k] fR27F F7HE F|A A T
Hol| 714 F23t JFg oA & 4 9k
ol 7tEA| A A= FUIAA & T
AP Aol el Fbd S A Al
7VEA oz ggEr)

3) AHP 2M1} Fuzzy-AHP 24
|

AHP 24 3 AFE7MEL #AH(0.283)S
714 FasA AZsta g, =7t
S #A0.227), BAE0.199), EA7MeA4
(0.185), = &He7|E45(0.105) o2 B7}
gEo Farrt =4E0).

AR AE T A AZoAE F71AAS
YFE(0.214), FHB]AE715E(0.198), GDPH]
| =1](0.180), =] RAEF7HE(0.159),
WE 7R(0.133), F7IAAFTETE(0.068),
ol =11](0.048) &=o= eldt} dh=ze]
SEA ARNAE At LA A Fulld
(0.511), TFHMY/ZEARZ MOU A Z(0.260),
33A(0.229) =02 e AAY A%
£ GDP(0.533), 73A|”d7480.302), 191 GDP
(0.165)c2. 2 et 2A7FsA A EollA
= FHI7ReL] vpE7E4(0.565), Ed A4
= oB(0.435) o2 Vel e
E5T ARANE F7184H53(0.433), =
R&D ¢4H0.384), =7}32+8173 A 2 2] 5(0.183)

ad

ol

[

4 &

To 2 Yyt

Fuzzy-AHP BX1<& E3) 37igtEe] 29w
© AHP £ Ao}l nR7t AR A AR
0.371)2] 7}&x7} 713 =7 Jehtor, &
o] 25 BA1(0.244), AAE(0.226), B
71573(0.159), =H#3L7]e55(0.000) &2
2 JhdEe] Faxrt SHEHAT

AR AR F A AReME FIAAR
TFR(0.286), FEH| A ZT1E(0.261), GDPUH
v =] (0.245), =HHE] A EZ7}8(0.208)
o vEhton 1917 Fgu], FHHFE,
E7AA FETEL] 7HERE 002 S HA
t} st=ae] 23 HA A FAE = T
Z1AA T EH0.511), T/ EARS
MOU #Z(0.260) =02 Uehgon Fug|
VEAE 008 AT AAY AENAM
+ GDP(0.687), 4A1/374E(0.313) <£2& 1}
Elkon, 1919 GDPe] 7[5 0082 =4
HAck, BA7FsA AZoME FiFviele]
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a1, F2AFe] HAAAe Prlets d &3 Tolld 283k Chang(1996) GTHR 2o we
oz &8 9S Ao JyH). =3 A2l A8 FA A Hapkel 0o] A3
A AAHoN =EE AER FEAR T A2 Yehd Foltt. ol& o7 714 {39
g AFEL x| FIAAE FEI LA Fuzzy-AHP 24 W oA didos Ha1,
e Al $AE9E Adeed 295 Alrto]l Hesk WH-E ZB3lHA YR A
2 #83 o= oddnt Ao g B & vk, £ 79 dAEE Bnast

AT F AHP 248 335 7] A 7] 3l vk AlLtAlo] A-8-E= Fuzzy-AHP

0
ae)
He
1

£ RAV YA Fuzy-aHP B4 0] B A PEe Dbl AgaE 2ast e
AzhalA] 0,000 kol Lhgdl o Fele & o
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