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A Study on Forecasting of Inter-Korea Air Passenger Demand

Using System Dynamics
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ABSTRACT

This study aims to forecast of Air Passenger Demand between South Korea and North Korea
using the system dynamics analysis methodology that is based on the system thinking. System
dynamics is not only a tool that makes the systematic thought to a model but also a computer
program-based analysis methodology that mathematically models the system varying according
to time variation. This study analyzed the causal relationship based on the interrelation among
variables and structured them by considering various variables that affect aviation cooperation

from the perspective of Air passenger demand forecasting. In addition, based on the causal
relationship between variables, this study also completed the causal loop diagram that forms a

feedback loop, constructed the stock-flow diagram of Inter-Korean model using Vensim
program. In this study, Air passenger demand was using by the simulation variable value into
System Dynamics. This study was difficult to reflect the various variables constituting the North
Korea environment, and there is a limit to the occurrence of events in North Korea.

Key Words : South Korea and North Korea(g%53%}), System Dynamic(A|A8] Tho]WfdlA), Casual
Loop Diagram(%1#A|%), Stock Flow Diagram(AF- % SELk), Aviation Cooperation(F&g=)
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Fig. 2. DPRK air demand forecast model

Table 1. Exponential function model
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Fig. 5. DPRK exchange trade model

1) =123 (Bank of Korea)o] L3t 20209 &3t AAZAE 4 Ay BEAF(2021.7)¢ https://tradingecono
mics.com/north-korea/gdp-annual-growth-rate, Trading Economics global macro models and analysts

expectations®] W&, AMA(2022. 5. 25.).
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3.2.4 U435t n20l9 pol Table 3. Base run data
Fig. 6o AAE Gt BRHAY DL 20009% veur | o | o8 | wmm | 3T ¥
il > = T
B 202049 HEI ARAY IAGS s|Egos e | @ | @Y | @y | @

.l

=l
Agsiot. dRaRdAe WIS DU an
< Z=t dBA WA %7&/&%%/\}%011?}

2000 | 21,293 | 22,929 | 23,958 | 425,148 | 4,095
2001 | 21,797 | 23,059 | 29,260 | 479,036 | 5,103
2002 | 22,313 | 23,190 | 35,735 | 539,871 | 6,183

Tazeole Z7IAFICH ZHAF 1_‘%]—(1)_]__‘?_ EXS o]_‘?__/] 2003 | 22,840 | 23,322 | 43,643 | 608,564 | 4,817
2719} 7ha0] ok ukon] Bl Fao] Mslo] ket 2004 | 23,381 |23,455| 53,302 | 686,145 | 12,148
I & S71] Q&S A= qieh o] =g Q1 2005 | 23,934 | 23,588 | 73,775 | 838,241 | 13,617
Ao w2 Atois EERE aRQIY 2do = 2006 | 24,500 | 23,722 | 97,390 |1,091,020| 5,659

ZFAF Tato|iL A g 38519tk 2)
b FAFAF 2 LOOK UP 3= 8ot 2007 | 25,079 | 23,857 | 123,798, |1,395,180| 5,882

2008 | 25,672 |23,993 | 160,086 [1,611,850| 2,892
2009 | 26,280 | 24,129 | 173,814 [1,694,270| 228
2010 | 26,901 | 24,266 | 141,531 |1,771,640| 232
2011 | 27,538 | 24,404 | 118,821 |1,841,280| 235

3.3 Base Run

Base Run< @7 A7t 9412 o Ueht= B
o] FHiE RES AlEYold AHE vttt &
9] Base Run 2342 Fig. 79 1dZ2 =59

Table 32 20004€:E 20204717 7} BiZ=9] 7} 2012 | 28,189 | 24,543 | 115,440 |1,899,460| 239
glole|2 #83t Aol o] mEle [OOK UP k= 2013 | 28,856 | 24,682 | 100,712 [1,737.620| 242
£ ol&sto] FES R HAH A AAA S| 2014 | 29,538 | 24,823 | 98,379 (1,789,300 245
£ Rkgste] vl &9 AlEA8e 9T 2015 | 30,237 | 24,964 | 120,150 |2.413,190| 248

2016 | 30,952 | 25,106 | 79,326 |1,623,610| 251

2017 | 31,684 | 25,248 | 13,101 | 183,332 | 253
Figs. 8~12% & AFolA /L3t ©dojX 9 Al 2018 | 32.433 |25.392| 12,975 | 37.552 | 256
go]d g3t AA HlolE e vlwdlt AuE HolE
I Stk o3t Ak nEo] Ayggilr dFEE
o, melo] by W gis) male] Agee vet
W= RSQR-SQURE) #h ARE3I9IT) o] o] &2 ¥ A7) Ame AR o8 AheE AEEA.

2019 | 33,201 | 25,536 | 12,153 | 42,248 | 258
2020 | 33,986 (25,681 | 10,332 | 26,182 | 260

2) olFB2009)e FHATY 77He 1998 RE 2008W/HAloIBE AT 5 U AR
webd 1980VIREl EASHe lud YReRE WAl meelel dolHE olgelel WAl wE
& 7, ol shgd IOl AASH: MES Aol WRY 1 YBLAE BEHHAL

2 245 ofgrta o,
Fo9e RS Bof 24
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Table 4. RSQ(R-SQURE) result
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Table 5. Policy design
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Fig. 14. DPRK population simulation
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Fig. 16. DPRK exchange trade simulation
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Table 6. DPRK exchange people simulation
E0)

Al

Year| BASE
S1 S2 S3 S4

2030| 9.641 10,605 | 11,569 | 12,533 | 14,461

2035| 39.290 | 43.219 | 47.148 | 51,077 | 58,935

2040| 142,343 | 156,578 | 170,812 | 185,046 | 213,515

2045| 386,797 | 425,477 | 464,157 | 502,837 | 580,196

2050(1,050,9801,156,080{1,261,180(1,366,280|1,576,470

Table 7. DPRK exchange trade simulation
(B9 ® =2

AluEe

Year| BASE
S1 S2 S3 S4

2030( 156,290 | 171,919 | 187,548 | 203,177 | 218,806

2035|1,426,400|1,569,040(1,711,670|1,854,310( 1,996,950

2040(5,245,6205,770,180(6,294,740(6,819,300|7,343,860

2045|11,622,000112,784,200| 13,946,400 15,108,600 16,270,800

2050(21,558,200123,714,000|25,869,800| 28,025,600| 30,181,400

=4, 953 aFH91d9 wHES 203049 7|FA|
HOo= 20508714 & Zog AT AoE dSE
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Fig. 18. Air passenger demand forecast 2

Table 8. Air passenger demand forcast simulation
(el )

AdE| e

Sl | | B | 4| S| %

2021(261.023)| 287.13 |313.237|339.345(391.562| 261.027|261.041
2025 [264.131{290.613|317.102|343.598|396.613 | 264. 193 264.408
2030(260.219|286.432|312.669|338.931|391.525| 537.304| 538.592
2035 14,206.3414,632.9|5,000.3 |5,483.54/6,347.46|12,634.1{12,693.8
20401(9,928.79/10,944.5/11,963.6(12,986.2| 15,041.5|39,794.9|40,107.3
2045(18,101.6/19973.4| 21,855 |23,746.3|27.557.7|90.781.791,852.4
2050(29,636.4(32,740.5|35,867.6|39,017.7|45,386.9| 148,820 | 151,290

Year| 7123k
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