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Abstract: The shipping industry is cyclically impacted by complex variables such as various economic indicators, social events, and supply
and demand. The purpose of this study was to analyze the operating profit of 13 Korean liner companies over 30 years, including the
financial crisis of the late 1990s, the global financial crisis of the late 2000s, and the COVID-19 global pandemic. This study was conducted
to also identify factors that impacted the profit ratio of Korea's liner shipping companies according to economic conditions. It was divided
Into ocean-going and short-sea shipping, reflecting the characteristics of liner shipping companies, and was analyzed by hierarchical
multiple regression analysis. The time series data are based on the Korean International Financial Reporting Standards (K-IFRS) and
comprise seaborne trade volume, fleet evolution, and macroeconomic indicators. The outliers representing the economic downturn due
to social events were separately analyzed. As a result of the analysis, the China Container Freight Index (CCFI) positively impacted
ocean-going as well as short-sea liner shipping companies. However, the Korean container shipping volume only impacted ocean-going
liners positively. Additionally, world and Korea's GDP, world seaborne trade volume, and fiiel price are factored in the operating profit
of short sea liner shipping. Also, the GDP growth rate of China, exchange rate, and interest rate did not significantly impact both groups.
Notably, the operating profitability of Korea's liner shipping shows an exceptionally high rate during the recessions of 1998 and 2020. It
Is paradoxical, and not correlated with the classical economic indicators. Unlike other studies, this paper focused on the operating profit
before financial expenses, considering the complexity as well as difficulty in forecasting the shipping cycle, and rendered conclusions using
relatively long—term empirical analysis, including three economic shocks.

Key words - Korean liner shipping, operating profit, macroeconomic indicators, economic cycle, social - economic events
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EBIT(Earning Before Interest and Tax) << ROS(Return
on Sales)7} €th. FHj&H 2 v & 2 Aol AEH ZF
AAA E}e] AAE A2t o} Table 13 1.

Table 1 Accounting items and relevant economic indices

Account Item R% VS Relevant Indices
evenue

Revenue 100.0 Cargo., Fleet, CCFI, GDPs,

Fx, Libor

Voyage Exp. 58.0

Port & Cargo Exp. 38.3 Fx

Agent, Canal Due 6.5

Fuel 132 Fuel 380cst SIN

Hirage 23.9 CCFI

Running Cost 9.3 Fx

Admin. & GA 35 Fx

Operating Income 5.3 Fx

Source: Authors’ compilation based on Leggate(2000a) and
financial reports(1990-2021) from Korea Shipowners’
Association
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Table 2 Previous researches with economic variables

Author(Y) Objects Variables

Asset, Revenue, Cargo,

Kim&ILee(2019) OROA, ROA | Fleet, GDP, SCI, Fx, Libor,
Fuel, Freight

Ahn et al.(2019) | BDI, BCIL, BPI | Fuel(Brent, Dubai, WTI)
Cargo, Fleet, Freight, Fuel,

Luo et al.(2009) | Freight New Delivery, Scrap, New
Order

Seo&Kim(2013) EBITDA CCFI, Fuel

Ahn&Ko(2018) Freight Cargo, Fleet, Fuel, Libor

Lim(2018) BDI Cargo, Fleet, Libor, Fx

Leggate(2000) EBIT Fx

A ALs) - AAA A Ban 272479 681
3hst ek A7 ofel Table 33+ 2o ME= Helalct,

Table 3 Previous researches regarding economic shocks

Author(Y) Objects Variables

Correlation with

Kim&Chang(2014) | Freight, after Global | BDI, IPA, Fx
Financial Crisis

Notteboom et Rﬁsﬂience L from | PMI, WTL

al.(2021) Global F. Crisis and | MNODG, CTI,
COVID CBP, WT Index
BDI in Global | Chinese Iron Ore

Chang&Ha(2010) Financial Crisis Import, Libor, PMI
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Table 4 Korean liner shipping companies pertinent to this

study

Type Companies (Relevant Years)

Ocean Hyundai MM(1990~2018), HMM(2019~2021), SM

Goin Line(2017~2021), Hanjin  Shipping(1990~2016),

& | Choyang MM(1990~2000)
KMTC, Namsung Shipping, Dongyoung Shipping,

Short Dongjin  Shipping, Doowoo Shipping (2009 ~2021),

Sea Pan Container, SINOKOR MM(1999~2021), HS

Line(2004~2021), CK Line, Taiyoung Shipping,
Heung-a Shipping(1990~2018), Heunga Line(2019~2021)

Source: Korea Shipowners Association and Korea Ministry of
Oceans & Fisheries

Note. Relevant years for the study covers from 1990 and 2021
except the companies with separate marks in parenthesis.
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Fig. 1 The trends of operating income and economic indices
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Table 5 Regression results for operating income of
Ocean-Going Liner due to demand

Var. B SE B t P VIF
CGO_W 6.27 | 3057 | 003 ] 0205 | 0.839 2.80
CGO_K 595 | 2221 | 004 | 0268 | 0.791 261
GDP_W -3380 | 068] -09] -555 | 0584 352
GDP_K -129 | 023] -05] -553 058 1.30
GDP_C -311 | 054 -07] -580 | 0567 1.66
CCFLcom | 48871 | 6.02 | 0989 | 8122 | 0.000+++ | 1.99
R%=0.821, Adj R*0.776, DW=2.484, F=18.362, p=0.000

Signif. code: 0.01 "+’ 0.05 ™' 0.1 '+

Table 62 <
2.9 T&Eﬂ% W

Eglola|o} H7|xrte] oojo] &3} de
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GDP_K ¥ CCFI7} frew|gt d&S nxaL, o5 CGO_WE
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Table 6 Regression results for operating income of
Short-Sea Liner

Var. B SE B t P VIF
CGO_W 5942 | 19.02 | -52 | -3.124 | 0.005%+x | 2.81
CGO_K -434 ] 1379 | -05| -0314 | 0.756 2.60
GDP_W 15 | 037 | 068 4143|0000+ | 273
GDP_K -46 | 014 | -36| -3195 | 0.004++ | 1.29
GDP_C 12| 033] -05| -.368]0.716 1.65
CCFI 1299 | 337 | 046 | 3858 | 0.001#++ | 145
R%=0.765, Adj R?=0.706, DW=1.548, F=13.031, p=0.000

Signif. code: 0.01 s, 0.05 "' 0.1 "+

- 381 -



A7eds) et 4714 e el E WE el

AT7HE2.5 AR st ddES TH
23 Fleet W} Fleet_K, CCFI¢} LiborE A}
5|7 A1 8t} Table 72 £33 7144 o
wol #¥ Wgsde] Angor Evet 74‘51] o]
o] @7|e} CCFIZL frofmldt 4ake mX & 2o = vgirh

fol

O oo [E
oﬁ-h
(I
‘_

F oo
o ofN o

_E
2

Table 7 Regression results for operating income of
Ocean-Going Liner due to supply

Var. B SE B t P VIF
Fleet W -3790 | 2015 | -.15 | -1.831 | 0.071 115
Fleet_ K 10.35 454 1 020 | 2280 | 0.031xx 1.33
CCFI_Com 38.47 422 1 079 | 9117 | 0.000ssx 1.32
Libor -.166 69 | -.02 | -.242 | 0.811 1.17
R?=0.856, Adj R?=0.834, DW=2.376, F=9.007, p=0.000

Signif. code: 0.01 "+, 0.05 "+x', 0.1 "%’

o a4 714Ake] 4l

vER L 9lem, CCFLIA wt

Table 8 Regression results for operating income of
Short-Sea Liner due to supply

Var. B SE B t P VIF
Fleet_ W 254 | 2156 | 0.02 0.12 | 0.907 112
Fleet_K 0.28 492 | 001 0.06 | 0.956 1.32
CCFLIA 1818 476 | 064 3.82 | 0.001ssx 1.27
Libor -42 075 | -.09 -56 | 0.581 1.17
R%=0.419, Adj R?*=0.330, DW=1.846, F=4.690, p=0.006

Signif. code: 0.01 ", 0.05 "', 0.1 "+’

1= o] BEE W

4 kol COFI: 444914 4528 Foled 4 31
out gglolef gt 238 ol TS vATh ARFbE
B)d e A Aoz g

Table 9 Regression results for operating income of
Ocean-Going Liner due to cost parameters

Var. B SI B t p VIF
CCFL Com 49.17 408 | 1.00 | 12.05 | 0.000xxx 1.24
Fuel -8.67 319 | 022 | -2.71 | 0.011x: 1.24

R*0.846, Adj R*=0.835, DW=2.802, F=76.690, p=0.000

Note. Tested Hierarchical Multiple Regression Analysis, and
found that the 3 model with the variables of Fx and
Libor is invalid; R?=0.043, p=0.958.

Signif. code: 0.01 "##x") 0.05 "', 0.1 ™+

Table 10 3L 7tol] #3F WE5Eo] 23R A o
FE oH dFS mASAE Ul 9o, CCFlae
A Fuel2 F9o] Wako g {Fonst Avge 7Rt

Table 10 Regression results for operating income of
Shore-Sea Liner due to cost parameters
Var. B SE B t P VIF
CCFLIia 24.18 4.32 0.86 559 | 0.000s 1.39
Fuel -851 3.20 -41 | -2.66 | 0.013xx 1.39

R?=0.419, Adj R*=0.330, DW=1.846, F=4.690, p=0.006

Libor is invalid; R*=0.585, p=0.189.

Note. Tested Hierarchical Multiple Regression Analysis, and
found that the 3™ model with the variables of Fx and

Signif. code: 0.01 "s#x’, 0.05 "', 0.1 "%
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Table 11 Regression results for operating income due to

€COoNnomic recession

Var. B SE Wald | p Exp(B)
OL OG(Recession) | -.02 | 0.03 027 | 0603 0985
R¥Cox & Snell)=0.000, —2L.1=37.34, X*=0.010, p=0.921
OLSS(Recession) | -00] 004 ] 0900922 [ 099%
RXCox & Snell)=0.009, ~2LL=37.73, X*=0.2955, p=0.587

Signif. code: 0.01 ", 0.05 "' 0.1 "+
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Table 12 Regression results for operating income due to
social or economic shocks
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