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A Study on the Scale Optimization of the Korean-type Aircraft
Carrier based on Efficiency Considering National Competency

Byungki Jung - Kitae Kim' - Sungje Park

System Analysis Center, ROK Naval Force Analysis Test Evaluation Group

ROK Navy intends to secure the Korean-type aircraft carrier in order to effectively prepare for various future security threats.
In general, the Korean national competency is considered to be at the level of having an aircraft carrier, but it is unclear what
scale aircraft carrier would be appropriate. In this study, the efficiency was evaluated through the relative comparison between
national competency(national power, economic power) and the scale of aircraft carriers, and the optimal scale of the Korean-type
aircraft carrier that could be acquired was presented. A DEA(Data Envelopment Analysis) model was applied to aircraft carriers(19
aircraft carriers in 11 countries) currently in operation and scheduled to be possessed in the world. As input variables,
CINC(Composite Index of National Capability) and GDP(Gross Domestic Product), which are the most widely used as indicators
of national and economic power, and as output variables, the full-load displacement, length, and width of aircraft carriers were
selected. ARIMA(short-term within 5 years) and simple regression(long-term over 5 years) were used to estimate the future national
competency of each country at the time of aircraft carriers acquisition. The relative efficiency score of the Korean-type aircraft
carrier currently being evaluated is 1.062, and it was evaluated as small-scale aircraft carrier compared to the national competency.
Based on Korean national competency, the optimal scale of the Korean-type aircraft carrier calculated by aggregating benchmark
groups, is 58,308.1 tons of full-load displacement, 279.4m in length, and 68.3m in width.
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<Figure 1> Specifications of Korean-type Aircraft Carrier
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v 99 FH3 APEA @9 (Decision Making Unit) efol] FFS WE F ATH17] AAES ALt ey 54
7b dastty AR el HIE A Aot s E AR weE 9 ol AAES vehlle AxE
Ao, 2 HRE g g8 =88ta, F4 4 g AMEHE S UlFAAAHGDP, Gross Domestic Product)
Zo] dAlsts FAAQ Jdow FAE oo itk S Sl =99 A A 2AES s
dloll lol A2 7Hg 71824 < axdol.
(Table 1> Decision Making Units
Nations Aroraft Carriers {Table 2> Input and Output Variables
China Type 001(Liaoning), Type 002(Shandong) Contents Variables Factors
France Charles de Gaulle National CINC(Composite Index of
India Vikramaditya, Vikrant Input Power National Capability)
Italy Giuseppe Garibaldi, Cavour, Trieste Economic Power (Gross Don(icle)slt)ic Product)
ROK CvX Full-load Displacement | weight of the carrier with full load
Russia Kuznetsov Output Length distance between bow and stern
Spain Principe de Asturias, Juan Carlos [ Width distance between port and starboard
Thailand Chakri Naruebet
Turkey Anadolu AENGR A SEe FErgel AU e
UK Queen Elzabet 9g wel FPolm, FAH A vl I
USA Gerald R. Ford, Nimitz, America, Wasp 7% ‘jrook} iLA]-le %l%.o] 7}%3]];3\;} 7210]{, Ei=v=]
el GE~FuAA B Adeln, Aot A5 u
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AN 14 G710 WA £ B 5 e IR wagwlAe A58 57 280l Asdan
FEE ded 2ol tAolr, <Table 1>3 #o] &
17 7] 197) FEREe AU 9% kel 23 43|RH P=
A5 o Ho FIrIE Hista ok, F3RF
o] R IR7PEE A9k bR A8s udste 2AE 218 7 8 ¥(Linear Programming) 7]%Fe] &4 =44
oo w2 A 159 59 FF R RS A 9 DEA REL U] Fuee e dolHE
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o= 7ol 7PHEAJ(VRS, Variable Return to Scale)2 T3}
DEA B9 g4 & shvhks S84% A vlagd 1, oxbdy w919l d3esh e e 2 24
W, el pA BEE Al s FE Aotk wWekA 81y] 93 DEA-BCC 545 3 (Multiplier Model) 2 758}
T R A A2 o HHola, A W gom A (1)~4 (5)9 Zrh
i FYT AES BT el £ Qo] fEde 2E
Wre AAs)ok drh. E&Adel 7Inkek Rt [Notations]
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Sk w7l A A Ajstel £99 A THAE B jhst *** | mm CINC = CINC Estimation® GDP | <> GDP Estimation e
Aot} FUE ALt A7 = MlA8)(The World Bank)oll 4] -
st A A7 3 2020(World Development Indicators

20,000

2020 28315021, 2" m§
7S FE A 1816~20161d, FHEAA 1900~ e

202019 N ZARE SRR, 2P grme A2E o .
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Integrated Moving Average), S o4 4717t 24L thae <Figure 2> Estimation of Future National Competency
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<Table 4> Data of National Competency and Aircraft Carrier Scale

0.134 CINC 0.144 CINC 0.134
19,543B$ GDP 1,685B$ GDP | 19,543BS$
101,605t F.D. 92,955t F.D. 44,449t
332.8m Length | 332.9m Length | 260.7m

78m Width 76.8m Width 32.3m

Nimitz(1975) America(2017)

0.148 | CINC 0.013 CINC 0.018
5,042B$ GDP 2,699B$ GDP 1,376B$
41,302t F.D. 65,000t F.D. 42,500t
253.2m Length | 282.9m Length | 261.5m
31.8m | Width 70m Width 64.4m

Queen Elizabeth(2017) Charles de Gaulle(2001)

0.220 CINC 0.230 CINC 0.130
8,532B$ GDP | 14,280B$ GDP 517B$
58,500t ] FD. 70,000t F.D. 59,100t
306.5m Length 315m Length | 302.2m

70m Width 75m Width 70m

Type 002(2019) Kuznetsov(l990)

0.017 CINC 0.015 2 CINC 0.011
452B$ GDP 2,191B$ GDP 1,871B$
13,850t F.D. 27,400t F.D. 36,000t
180.2m Length 244m Length 245m

30.4m Width 39m Width 36m

Cavour(2009) Trleste(2022)

0.010 & ‘ CINC 0.009 CINC 0.081
376B$ B GDP | 1421B$ GDP | 1,857B$
17,464t : | FD. 27,079t 1 F.D. 45,400t
195.9m Length | 230.8m | Length 283m
24.3m = Width 32m Width 5lm

Juan Carlos I (2010) V1kramad1tya(2013)

0.088 CINC 0.015 CINC 0.007
2,331B$ ) 7 g GDP 674B$ GDP 150B$
40,642t ’ F.D. 27,514 84 FD. 11,485t
262.5m o Length | 230.8m Length | 182.6m

60.8m Width 32m T Width 30.5m
V1krant(2023) Anadolu(2022) Chakri Naruebet(1997)
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1.035
1.062
1.072
1.086
1.119
1.178
1.187
1.277
1.315

Efficiency Score

Aircraft Carrier Scale
Optimization

Variables
Trieste

CVX
Vikramaditya
Cavour
Wasp

* Present a Goal Optimal Output

* Benchmark Group Weight of

Vikrant
America

Type 001(Liaoning)
Giuseppe Garibaldi

Aircraft Carriers

A A A=l
Nations
Italy
ROK
India
China
Italy
Italy
India
USA
USA

DEA Modeling and
Efficiency Evaluation

1.032

Frontier, Efficiency Score
1.035

VRS
<Figure 3> Procedure of Analysis

* DEA-BCC Modeling Output-based,
* Efficiency Evaluation Distance to

Efficiency Score

{(Table 5> Efficiency Score of Decision Making Units

Aircraft Carriers
Gerald R. Ford
Nimitz
Queen Elizabeth
Charles de Gaulle
Kuznetsov
Chakri Naruebet
Anadolu
Principe de Asturias

Juan Carlos I
Type 002(Shandong)

Variables Selection

* Input Variables CINC, GDP
* Output Variables Full-load
Displacement, Length, Width

USA
USA
UK
Spain
Thailand
Spain
China

France

Turkey

Nations
Russia

DEA-BCC
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Nimitz, Queen Elizabeth, Charles de Gaulle®] 37} &35

grol,

Azt 7}EXE <Table 6>3 2t}

{Table 6> Weights of Benchmark Group

Aircraft Carrier Weights

Nimitz 0.1203
Queen Elizabeth 0.4328
Charles de Gaulle 0.4469

745 0.1203,
%] 0.4328, Charles de Gaulle
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<Table 7> Optimal Scale of Korean-type Aircraft Carrier

Contents Scale
Full-load Displacement 58,308.1t
Length 279.4m
Width 68.3m
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