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A Study on the Relationship between Macroeconomics and

South Korea's Air Cargo Exports and Imports using Gravity Models

Sang-Yong Park’

ABSTRACT

This study analyzed the importance of Korean air cargo transport in the increasingly close
international trade and logistics network due to the acceleration of globalization and
digitalization. Korea serves as an East Asian logistics hub centered on Incheon International
Airport, and contributes significantly to economic growth and international trade through air
cargo transport. The study analyzed air cargo exports and imports between Korea and major
trading partners (the United States, China, Vietnam, and Japan) from 2003 to 2023 using a
gravity model. The results of the analysis showed that GDP per capita and population of the
counterpart country acted as factors that increased export volume, and fluctuations in
international oil prices and the number of airports in the counterpart country also had a
significant impact on exports. On the other hand, Korea's GDP per capita and exchange rate
fluctuations had a negative impact on export volume. In terms of import volume, Korea's GDP

per capita and transportation infrastructure of the counterpart country had a positive impact,
while flight distance had a negative impact. These results will provide useful implications for
establishing Korea's air cargo transport policy and trade strategy.
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Table 1. Variable description and source

Category Variable name Variable Definition Data Source
Air cargo export volume departing from Incheon Incheon International
Export volume I ional Ai ies (Unit: ) Ai C .
Dependent nternational Airport to partner countries (Unit: ton irport Corporation
variables Air cargo import volume arriving at Incheon Incheon International
Import volume . . . i . .
International Airport from partner countries (Unit: ton) | Airport Corporation
Korea GDP Korea's GDP, indicating trade competitiveness (Unit: $) World bank
PartneéDcI;) untry Partner country’s trade competitiveness (Unit: $) World bank
Korea GDP per | Korea's GDP per capita, reflecting high-value-added
. . World bank
capita product consumption patterns
Partner country Partner country’'s GDP per capita, reflecting World bank
GDP per capita |high-value-added product consumption patterns (Unit: $)
Korearzfechange Korea's exchange rate, reflecting currency value (Unit: $) World bank
Partner country | Partner country's exchange rate, reflecting currency
" World bank
Independent | exchange rate value (Unit: $)
variables

International oil

Variable influencing overall transportation costs,

Korea National Oil

prices including air freight (Unit: $) Corporation
. Gravity model variable; flight distance from Korea to
Distance . . . i CIA
the capital city of partner countries (Unit: km)
Gravity model variable; annual population of partner
Population countries, indicating relationship with air trade volume World bank
(Unit: person)
Country area Development of air trans.p.ortatlon relative to land area CIA
(Unit: sq km)
Number of . . . e
. Number of airports in partner countries (Unit: airports) CIA
airports
hgos IFRA AnE Helohd % Was T o Ffeo] o 2] e 4 9k
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Table 2. Multiple regression analysis for export volume
Independent variables Y1 : export volume
Dependent variables X
Model 1|Model 2|Model 3|Model 4|Model 5[Model 6{Model 7|Model 8Model 9|Model 10
Partner -2.18" | -1.34 | -4.07" | 0.41 0.13 | -0.71 | -0.98 | -0.98| -0.98 | -0.98
country GDP | (0.03) | (0.18) | (0.00) | (0.68) | (0.89) | (0.48) | (0.32) | (0.32) | (0.32) | (0.32)
Partner 816" | 7.91" | 498" | 7.927 | 7.267 | 7.34" | 3.18" | 3.18" | 3.18" | 3.18"
country GDP
GDP per capita (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
(Fe) Koren CDP 121 | 3.83° | -0.95 | -0.67 | 0.28 | 0.64 | 0.64 | 0.64 | 0.64
orea
0.23) | (0.00) | (0.34) | (0.50) | (0.77) | (0.52) | (0.52) | (0.52) | (0.52)
Korea GDP -4.52" | -7.36" | -6.71" | -6.78" | -2.71" | -2.71" | -2.71" | -2.71"
per capita 0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
Korea -5.68" | -5.60" | -4.51" | -2.58" | -2.58" | -2.58" | -2.58"
exchange rate (0.00) | (0.00) | (0.00) | (0.01) | (0.01) | (0.01) | (0.0D)
Economic|Partner country -0.92 | -1.27 | -0.76 | -0.76 | -0.76 | -0.76
indicators| exchange rate 0.36) | (0.21) | (0.45) | (0.45) | (0.45) | (0.45)
International -1.38 | -1.96" | -1.96" | -1.96" | -1.96'
oil prices (0.17) | (0.05) | (0.05) | (0.05) | (0.05)
Flight dist -1.49 | -1.49 | -1.49 | -1.49
BT cistanee 0.48) | (0.48) | (0.48) | (0.48)
Partner country 892" | 8.92" | 8.92"
Gravity | population (0.00) | (0.00) | (0.00)
model - -
®R) Partner -8.75 | -8.75
country area (0‘0()) ((),()0)
Number of 9.28"
airports in
partner country (0.00)
Note: “p<0.05, “p<0.01, values in parentheses represent #values.
Table 3. Summary of multiple regression analysis results for export volume
Independent variable Coefficient Std. err. t-Stat Prob
Partner country GDP -11.29 11.52 -0.98 0.32
Partner country GDP per capita 18.81 5.92 3.18" 0.00
Korea GDP 8.14 12.77 0.64 0.52
Korea GDP per capita -16.70 6.15 -2.71" 0.00
Korea exchange rate -3.87 1.50 -2.58" 0.01
Partner country exchange rate -0.79 1.05 -0.76 0.45
International oil prices -0.34 0.17 -1.96" 0.05
Flight distance -52.70 35.3 -1.49 0.48
Partner country population 13.79 1.54 8.92" 0.00
Partner country area -15.40 1.76 -8.75" 0.00
Number of airports in partner country -30.52 3.71 9.28" 0.00

Note: Significance levels are indicated as “p<0.05, ~p<0.01.
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Table 4. Multiple regression analysis for import volume

Independent variables Y2 : import volume
Model 1{Model 2|Model 3|Model 4/Model 5Model 6{Model 7{Model 8Model 9|Model 10
Partner 3.28" | -2.26" | -1.77 | -1.66 | -1.17 | -1.08 | -1.10 | -1.10 | -1.10 | -1.10
country GDP | (0.00) | (0,02) | (0.08) | (0.10) | (0.24) | (0.28) | (0.28) | (0.28) | (0.28) | (0.28)

Dependent variables X

Partner 4797 | 5397 | -2.787 | -2.787 | -2.99" | -2.97" | -3.06" | -3.06" | -3.06" | -3.06"
country GDP
GDP per capita | (0.00) | (0.00) | (0.00) | (0,00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)

(Fe) 24171 200" | 1.78 | 1.27 | 114 | 115 | 115 | 1..15 | 1.15
Korea GDP ©.01) | 0,05 | 0.08) | ©.21) | 025 | 0.25) | ©.25 | 0.25) | ©.25)

Korea GDP 3.127 | 3.12" | 3.417 | 3.397 | 3.72" | 3.727 | 3.72" | 3.72"

per capita (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)

Korea 0.88 | 025 | 038 | 027 | 027 | 027 | 027

exchange rate (0.38) | (0.80) | (0.70) | (0.79) | (0.79) | (0.79) | (0.79)

Economic |Partner country 219" | 169 | 1.74 | 1.74 | 1.74 | 1.74
Indicators| exchange rate 0.03) | 0.09 | ©.08 | 0.08 | 0.08) | (0.08
International -0.32 | -0.02 | -0.02 | -0.02 | -0.02

oil prices ©.75) | 0.98) | (0.98) | (0.98) | (0.98)

-2.36" | -2.36° | -2.36" | -2.36'

Flight dist
gt distance ©0.02) | (0.02) | 0.02) | (0.02)

Partner country -1.23 | -1.23 | -1.23
Gravity population 0.22) | 0.22) | 0.22)
Model

Re) Partner -0.90 | -0.90
country area 0.36) | (0.36)
Number of 2.35"

airports in
partner country (0.01)

Note: "p<0.05, "p<0.01, values in parentheses represent +values.

Table 5. Summary of multiple regression analysis results for import volume

Independent variable Coefficient Std. err. ¢-Stat Prob
Partner country GDP -8.57 7.82 -1.10 0.28
Partner country GDP per capita -3.98 1.30 -3.06™* 0.00
Korea GDP 9.98 8.67 1.15 0.25

Korea GDP per capita 5.04 1.35 3.72%* 0.00
Korea exchange rate 0.207 0.781 0.27 0.79
Partner country exchange rate 0.657 0.387 1.74 0.08
International oil prices -0.112 0.111 -0.02 0.98
Flight distance -32.08 13.61 -2.36* 0.02

Partner country population -29.69 24.18 -1.23 0.22
Partner country area -2.90 3.23 -0.90 0.36
Number of airports in partner country 22.7 9.65 2.35%* 0.01

Note: Significance levels are indicated as “p<0.05, ~p<0.01.
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