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The Effect of Business Diversification of Global Container Terminal Operators on Corporate
Performance Using Panel Regression Analysis

Park, Soon-Hwan - Lee, Jeong-Min - Kim, Yul-Seong

Abstract

This study aims to examine the business diversification status of Global Container Terminal
Operators(GTOs) and to determine the impact of business diversification on corporate performance
using a quantitative index, To this end, a panel regression analysis was conducted using 10-year
time series data of 12 GTOs. The results of the empirical analysis show that, first, the mean of the
business diversification index of GTOs is rather low at 0.244; second, the business diversification of
GTOs affects ROE and TobinsQ among corporate performance, In the case of the dependent varia-
ble ROE, we found that there is a non-linear relationship, with no effect in the early stage, a neg-
ative effect after a certain level, and a positive effect after a certain level, while the dependent var-
iable TobinsQ has a positive linear relationship. As a result, it seems that GTOs with strong global
influence should pursue business diversification in the direction of strengthening and expanding
their core business capabilities, and efficient selection and focus at the corporate level are neces-
sary to avoid excessive diversification due to indiscriminate business expansion.

Key words: Port Industry, Global Container Terminal Operators, GTO, Corporate Performance, Panel
Regression Analysis
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Z1QTE, ZIdutel, AzY TEFE o]57(2023
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Aol B¢
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U O 22 FEste] 248 st

N E

wo] e ofehsl Pk,

e NP FPGE BF TS

ness)d &M (revenue)S 37NSH 7Y 1074¢] 1%
o] 21E vl 12709 GTOE HF BEe B A7 EAYEe] He 22719 tolH
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4 DP World Stevedores Private [¢) o 2014-2023
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6 ICTSI Stevedores Public < o 2014-2023
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8 HMM Hybrids Public e} o 2014-2023
9 MOL* Hybrids Public [¢] [} 2014-2023
10 Wan Hai Hybrids Public o] o 2014-2023
11 NYK* Hybrids Public o o 2014-2022*
12 Yang Ming Hybrids Public <] o 2014-2023
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Equity, A}7]AH2-0]¢]&)7} ROS(Return on Sales, Wil

FdrolE)e BT o4 AEE ROET 1919
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Marine

services

. Terminal & Port Logistic Other
Global Terminal Operator . Container Bulk ) . BHI

services services services

Shipping shipping

Cosco Shipping Ports ¢ ¢ - ¢ - 0.000
PSA International ¢} o O** - 0.505
Hutchison Ports o - o o 0.043
DP World o o o o 0.642
China Merchants Ports ¢} - ¢} o 0.108
ICTSI o) - - - 0.000
Evergreen 0] o - 0] 0.083
HMM o (e} o) - - 0.290
MOL o o o - ] 0.719
Wan Hai o o - o 0.096
NYK o o o o o) 0.625
Yang Ming 0 o o - - 0.094

Z3]: 7199 Annual report(2023)

) * Other servicest= Energy business, Agent, Rental, Air cargo transportation, Real estate, Cruise, management service 52

=33t

** PSA International®] Logistic service Supply chain solutionsE &]v]&}
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719991 GTOE 9] Annual reportZ

Hlgo g2 GTO¥H /\]-?.,ﬂl?—;‘}(segment business)S AF
ng

e 23, 34 ¥

2 k- A}Y(Terminal

& Port services), EH-‘—L—/\]—ﬁ(Marine services), %-[E-r/\]—

(Logistic services), 1&]al 7]EFA}Y(Other serv-

ices)o2 TAEO] Yk ol g e ol

o 3 59} 2o, GTO9] A4Sl Hrld 2 &l
S 2ol 97l GTOOH/H A S gt
I dden oo TIdelA ERARYS sk
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dgo] et 7 Be AMGRES J9st gl
= 719<e DP Worlde} NYK __w] ol End
9 PR AANY, AR, ERARE, Ve
BT g9ska sl B}%EEJ_ ICTSIS] 7%, &
At o Rt udAatedet g9iska Ut

x| 2MXI=RS| 7|&SAH =

He HE e N i kin EacRis EFHA gk FHagk
BHI 3R 120 0.244 0.129 0.254 0.732 0.000
ROE PP AR IE=2 120 0.046 0.075 0.391 0.736 -2.976
ROS wjEol o]0 & 120 0.207 0.169 0.313 1.038 -1.278
TOBINSQ Edle] Q 100* 1.041 0.945 0.504 3.755 -0.211
LEV Bau& 120 1.580 0.731 2.699 24,991 -0.427
GROW S 120 0.063 0.021 0.273 1.363 -0.626
ROA ZAo| & 120 0.050 0.043 0.122 0.449 -0.388
SIZE 719 E 120 22,408 22,773 1.856 29.079 16,701
Throughput GTOY 3}&Exjg|=k 120 46.667 18.050 45,360 141,600 4,000
Capacity GTOY 319 120 34.506 10.639 35.202 113.734 2,500

=)+ BT TobinsQe] A%, AANAE tesie Are 47190 el £2H gow & e BE 7 W9

234(PSA, DP World)¢] dlojgls A=

g AR,

2, 71&%A

1) 71&FA%

GTOS| ALdrhzkalr} 7197 Aol of Wt o3
£ PAEA AARsd A AR s

H 6. [AE 1] TH| GTOQ| M
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E
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Aok, wehA], o]Fo] AFENoIME A& [AF UF [T 22 T=ste] 4

£ 6 JlEEA%E Fed Heln ol ¥
Y EFAR, dag, Ao 5
o T}, WA, Sl ARIkztsbEBHD ]

o ©el2 49 2o

W BHI ROE ROS LEV GROW
ADF-%- A% 49.00(0,001) 36.75(0.046) 37.14(0.042) 25.20(0.395) 53.37(0.000)
g e A o X X X e} X
W ROA SIZE Throughput Capacity
ADF-Z-A| % 37.25(0.041) 5.63(1.000) 30.17(0.179) 31.63(0.136)
g o2 A4 R X O O 0
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dtasl FEe i Az A & F Aok T
W<=¢]l ROES] H& 0.0460] EFHxF= 0.391
olt}, ROEZ} 7F4 =& 7]9& Evergreen(0.7306),
7 v 71992 HMM(-2.976)°]1t}t. ROSS] Ht
£ 0.2070]¥ EFHAE 1.0380]32, ROS7F 7 &=
2 7]9d-& China Merchants Ports(1,038), 7} w&

7199&  Hutchison  Ports(-1.278)2  EFSITEH
TobinsQ2] Fo< 1.0410|W ZTFARE 37552

UERt TobinsQ7l 7H¢ %<& 71¢9S Yang Ming
(3.755)01%2eH, 7P & 7] Cosco Shipping
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Wit 1.58008 FEHAR= 2.699011, viEHZ7}
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2 e GTOE?] nj2dZr}8e Autdog
2 HE EAgn. 2 FARFo|YEROA) Y]
2 0.0500]H FFHxF= 0.1220]0, /YGTFEE
Bt 22.4080|H RFHA= 1.85600]th, GTO 3}
gl&Fe] HiS 46.667(million TEU)o|H, EFH
45.3600]1  GTO  3l9%de HA
34.506(million TEU)o|H, FEFHI|}= 35.2020]t}
3], & nﬂi—*r%oﬂ H&) GTOY] 3HExz= ¢ 3}
Azt Axrt A b

o, HL
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flo ﬁl N{U

7. A8

2] AE7I™Y GTOZL|

3. Ads|AHEA

R AT e vie} Rol, FEAS wel (2
B 1 (25 218 FEste] ASE4E B
ol A7IAE dl83h= TobinsQe2l H|o]E]7} H]
A1 Ae A=A dolHE A HER oF
x3ste] AP A9 doly 1+ JdFS = 5 ok
3 A7) whitolh, A 2 Aol AZRA
oM WA [2F 1 (25 219 992 A4S A
g3t Ars gln FHASER g
Aol gt 42 AAgict

1) #Hdxs el 2 A+Ry A4

£ dTdAes AAE - Fad SRS 9
£ ol&sto] A A7) whiol Aol

= olfe Bebgst /\1741oa o ]E1 UHPJ =
= ARSI 37 A = 574 39
2] FAl(spurious regression)”} YeR 4= Q17
ojch(e]A, 2022; WA, 2011). I &9l AA
AREEE
Dickey-Fuller(ADF) ©$]< A4S &83l3or &
7, 8% 2t}

HHog:= s 53 Augmented

e T DRlE 2y Zt

Aad
e BHI TOBINSQ LEV GROW
ADF-GA % 45.38(0.000) 35.24(0.019) 19.85(0.467) 48.01(0,000)
W @2 A4 9% X X e} X
H ROA SIZE Throughput Capacity
ADF-A % 32.68(0.037) 4.98(1,000) 29.56(0.077) 29.17(0.084)
g @92 24 9% X o} o e}
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¥ 8. &4+ ROEO| Chet miE3|FEA At
=3 1] =3 2l (X9 3]
Zu f-EA ) [-EA =) P-EA)
1REARd FGEadgrd a@gEIgnd FEadrd  aHyadgrd FEIRRY
-0.304 -0.027 -0.592 -1.353 -0.691
BHI 1.475 (1.32
(1.399) (:0.366) (-1.070) (3,824 L3 (1 1s7)
1.861 -7.196 -1.173
BHI2 - - 0.441 (0.566
( ) (3.833)** (-1.965)* (-0.515)
6.906
BHI - - - - 122 (1.362
3 (2.133)* 5 (1.362)
AUEY) 0.066 0.07 0.066 0.069 0.066 0.069
(9.923)" (10.702)** (9.885)"* (10.513)* (10.083)** (10.724)*
GROW 0.177 (1.869)*  0.004 (0.044)  0.176 (1.851)*  0.04 (0.432) (2061295(;** 0.048 (0.533)
ROA 1,783 2,156 1,758 2.000 1,785 1.975
(9.419) (12,127)* (9.017)** (10,913)*= (9.319)** (10,944)**
d(SIZE) 0.024 (0.648)  0.018 (0.496)  0.027 (0.719)  0.026 (0.723)  0.025 (0.686)  0.028 (0.787)
d(Through
ou) 0.01 (1.001)  0.008 (0.782)  0.01 (0.962)  0.006 (0.644)  0.011 (1.044)  0.008 (0.776)
d(Capa- -0.005 -0.003 -0.006 -0.005 -0.007 -0.005
city) (-0.645) (-0.396) (-0.658) (-0.594) (-0.845) (-0.642)
_ -0.059 -0.057
A}o=3)
ALY 0.009 (0.875) (-2.004) 0.027 (0.399)  0.042 (1.067) (:0.748) 0.019 (0.439)
F-statistic 23 (74%* 36,8404 22, 274% 36,894+ 22,241 33.074%*
R’ 0.827 0.721 0.828 0.749 0.836 0.752
Adjusted R® 0.792 0.701 0.791 0.729 0.799 0.730
Hausman chisq= 50,5011 chisq= 38.5011 chisq = 42.8696
Test (df=7, p<0.001) (df=8, p<0.001) (df=9, p<0.001)
F) e FARE Al gl 44 1%, 5%, 10% freleEella A os fofshe ofuit

(25 19 (25 219 sid @912 44 2+, 7
% ES% W< LEV, SIZE, Throughput, Capacity”}
fFrolghE 5% FEollA] @elZo]l EAlshs Bk A
ALz glelon, oje]e] HyES BT A
A AAER GRl=AT, ofdl wet B AAIES
He ®FEe 9 delgd dE 13 AR
(difference)S HABFI L, 2HEE Wol dist @]
o AAAT} LEV, SIZE, Throughput, Capacity2 &
%1 e B gAel RET AnHo
2 W< LEV, SIZE, Throughput, Capacity®l] thalA]

= 12 ZAES dlolERkd  dILEV),  d(SIZE),
d(Throughput), d(Capacity)E W2 -83}3c},
o2 JdsAide] 2y A AAFS 2
Fatolct. o= BE Wl 71958E 7} AREA
B3} ZARRE Fe) OB AR Aoz, 9]
Samtsh AEA LI EASA Sheche AT
7Hdel A ZAfoE It iAEHOLS) o2
FAFE 78 F dok 2t AFTHE o
A AEAETH} AEHET
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A<l T F A BHFEE, 2004).
E &elsl7] €3 Breusch Pagan (1980)7}F #| A%}
HaGgA 55
Az}, 2&W S (ROE, ROS, TobinsQ)W

Fo1E 5% SN AR

7% (Lagrange Multiplier Test)& 7l

=
27

2= ROE9]

2= ROES] W3t g3 HEA

g AzEA 2
Az

AN = o =
°f 71AEe AAE Ba. =, oI ol & AT 438 d7 1, 2
oLyl Qsle dAFAFS 7T F oS avmET e Eﬂry_au wa o/]/\qo e
ofm|gic} o =
sh9-=k A4 (Hausman Test) 235 AAaFSAc},
wpba] B AfterE o] eAT AR 143
X 9. 3584 ROSO| chst mids|HEA At
23 1] =3 2] (23 3]
T W EHEAl =) W EHE A=) W EHCEAl =)
aQdedrd  FEgyrd  aFdsadnd FEadrd aAsHnd gEagynd
-0.037 -0.083 i .
BHI (o246 (0.650) 0.075 (0.195)  0.098 (0.269)  0.636 (0.804)  0.586 (0.811)
-0.173 -0.292 2,244 -2.140
BHI2 - -
(-0.318) (-0.580) (-0.861) (-0.889)
BHI3 - . - - 1.873 (0.812)  1.726 (0.794)
) 20,001 20,001 0,001 0,001 20,001 20,001
(-0.258) (-0.249) (-0.256) (-0.240) (-0.255) (-0.241)
-0.161 20,160 20.160 0,160 0.157 -0.157
GROW
(-2.429)" (-2.430)* (-2.410)* (-2.432)" (-2.347)" (-2.372)*
1.888 1.883 1,901 1,905 1.905
koA (14.328) L I T R e (13.961) (14.092)**
20,013 0,013 0,015 0,014 20,015
d(SIZE 0.12 (0.4 : : : : :
(S1ZE) 0.12 (0.470) (-0.507) (-0.508) (-0.588) (-0.525) (-0.578)
d(T_};glgh 0.006 (0.778) 0,007 (0.906)  0.006 (0.792)  0.007 (1.019) 0,006 (0.814)  0.007 (0.993)
d(Capa-
city) 0.006 (1.036)  0.006 (1.043)  0.006 (1.039)  0.006 (1.061)  0.006 (0.966)  0.006 (0.994)
A3 0.123 (2.984)  0.133 (2.046)  0.116 (2.491)  0.123 (2.128) 0,093 (1.713) 0,102 (1.497)
F-statistic 31,961 41,659+ 29,978+ 33,865 28,402+ 31.116™
R’ 0.866 0.745 0.866 0.732 0.867 0.741
Adjusted R 0.839 0.727 0.837 0.711 0.837 0.717
Hausman chisq = 7.3659 chisq= 15.8451 chisq = 12.6861
Test (df=7, p>0.1) (df=8, p<0.05) (df=9, p>0.1)
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TERS ROES] gk sd3]#EA] Ay, 148
#EF o] (23 1A= AdehsiAl(BHD S 3
HAAG7E -0.304(1=-1.395) 2 H]F-2]H oz =EE
ot ol GTO9 AduttAslrEd 71978947
(ROE)ZHIIE= F2)3t A8 aA7E EA48H4] 455 9
njgth, (23 219X % BHI, BHI29| 3]HAGTE 7+
7} —0.592(-1,070), 0.441(0.566)2 7197494
(ROE)S} o] st #AZF JeREA] go} (23 219 H]
AR AT EABHA S & 5 Avk g4, (2
3 319 7%, BHIY 3]AAF7F 12HBHDS A9

228K (BHI2),  3xFHBHIB)NN 4 -
7.196(-1,965), 6.906 (2.133)Z e} %741149&
frefgh #AIE 7HAE AoR vE ol A
T oAl GTOS] Atgrhztsl ol wk 71%;} d
GHFHROE) el W= o] vAFRA} AeS
ofn]gtct,

olefo] thE FAMFY AS, LAHEAEY A

71973 43 7ell Folgt TS VA= Wy 9y
2| A H]&(LEV), "EAZ7HE(GROW), FA o] &
(ROAZ e [(BF 1], (2F 2], [2F 3]d4
g 2 AU ELEV) 9] 3]AAlTE 242} 0.066(9.923),
0.066(9.885), 0.066(10.083)2.2 W alx] H]&o]
EolAdsE VYA APTFROET 7k A=
Yepdth olE FAle o] FAdT AT
A& Sl oA 7197 T SAAA A
TS v Zog s Eri(AEE, 2004). viEAZ
7H(GROW)S A= 242 0.177(1.869),
0.176 (1.851), 0.190(2.025) 2.2 wj&HZ7}-50]
obdrE 7148 YEHROEE SV
ERsdet. mEgh, FARololE(ROA) S B Al
7} 1.783(9.419), 1.758(9.017), 1.785 (9.319) 2.2 %
2ptol 2l & (ROA) O] ol EFE 7197 943 ZHROE)
7} STkt AoE JERsth

2o FEaANEH [BF 1M E ARzt
3}2)2~(BHI) 2] ﬂﬂﬁlfﬂ 0,027 (-0.366)= H|f-2]
Aoz w&Egor} [ 2]ol4]= BHI, BHI2Y]
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Fir
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2tel Aickaspt 1A el nide 9% 97 19

AAG7E Zh2E -1.353(-3.824), 1.861(3.833)0.%
7197 9/4FHROE) 9} frojgh BAIE 7= AL
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npRgto g ApEnge] Muw 9 AT el
e RGAE R)FES nAERREe] A 28
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72.19%(70.1%), 74.9%(72.9%), 75.2%(73.0%)2 L}E}
U e mEEo o duly W A4S shrct
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At ol= AW (2004)e] AFAAe}t T, A
AtztaleEd 7dA 98T} A BA L
EAst gztalgeEo] ZId7EA el nAE g

s el el e glow RAHg

&
O

i
rE
P
5
w
2
=
et
i1
:
i
4z
in)
B

Al

7} AR R Ml
of ARt ET 7
3 AL EAEHA
A
(ROS)°l| frol3t J3F
(GROW), FAF:to]

[e]
35

)

O
=
o

[}
o

Aoz =&Y o= GTO

1997 337 ROS) Tl = -2
Y og onjgit) ojgld o2

=}

[e]
1AE Hee vEdsrke
2 &(ROAZE YEIT (28 1],
(28 2], (28 3]A mjEdS571E(GROW) ] 3]|H

= 27} -0.161(-2.429), -0.160(-2.410), -0.157

E 10. S&H4 TobinsQol| CHgt i s|EM Zn}
23 1] =3 2] (23 3]
T PEA =) P-SA =) PEA=)
aRagrd SgEgywd aFsyrd FEsdwd yHaywd  IdEgywd
1.112 ) -3.810 -1.068
BHI @387 0,710 (1.801)*  1.513 (1.345)  0.989 (1.071) 1.116) (1.098)
-0.691 -1.139 .
BHI2 - - (0.394) (-0.880) 17.297 (1.566)  4.167 (1.065)
113 -14.627 -4.201
i i i i (-1.649) (-1.043)
-0.009 -0.009 0.010 -0.009 -0.009
d(LEV) (1.063) 1.029) (-1.052) (0.975) -0.01 (-1.093) (-1.048)
CROW 0.975 0.952 0.977 0.935 0.984 0.957
(6.496) (6.393)* (6.469) (6.326) (6,587 (6.875)
0.285 -0.239 0.234 0,412 20.221
ROA 0.269 (0.32
2690320 (s (:0.840) (:0.837) (-1.373) (:0.833)

. -0.019 -0.023 -0.026 -0.009 -0.006
dSIzE) 0.018 (0.732) (-0.369) (-0.419) (-0.482) (-0.168) (-0.114)
d(T_};glgh 0.038 (1.782)* 0,035 (1.623)  0.039 (1795 0,031 (1.478)  0.038 (1.795)°  0.024 (1.237)

d(Capa- -0.0194 -0.018 -0.020 -0.019 -0.018 -0.034
city) (-1.180) (-1.111) (-1.188) (-1.183) (-1.103) (-2,169)**
AR 0.736 (6.439)  0.828 (4.467)  0.721 (5.947)  0.893 (8.035)  0.923 (5.386)  1.070 (16.333)

F-statistic 13,797+ 8,201 12,844%% 5.816™* 12,571 37228

R* 0.751 0.412 0.752 0.365 0.761 0.295
Adjusted R® 0.697 0.362 0.693 0.302 0.701 0.216

Hausman chisq= 4.4042 chisq= 25.025 chisq = 138.546

Test (df=7, p>0.1) (df=8, p< 0.05) (df=9, p<0.001)

F) v, o0 BARE AS Bl 22 1%, %, 100 FlFEN BAROR folFE
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(-2.347) 0.2 WiEHFTHEo| FolAFE 7| 9N
FHROS)= Fadhs Ao & yepyitt, FaRte|ol&
(ROA)Y]  IAHAIFE 77 1.888(14.328),
1.898(13.965), 1.905 (13.961)& FARto]Eo] =
obdrE 7|YAJAHTHROS)7F TR AR

1257

T
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f
ot
A
]:0\4
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td
oﬁ.

M= BE ATRY (B

A }ﬁt‘rﬂrﬁ‘rxlf(BHl)ﬂ
Hog =& El‘”v} ol¢]e thE
GEaARYPdME T 7]
37 G FHROS) o Frol 8t f‘é% v 2 WeE vl
ZNZ7HE(GROW), FAMFO|I&(ROAZ  YERS

=

Ao 2 AFEY e AuYn 9 Ag=E vt
© R(FAE R)FS wgaRrde] e 2y
2 86.6%(83.9%), 86.6% (83.7%), 86.7%(83.7%)
2 ey gEsdrde 4e
74.5%(72.7%), 73.2%(71.1%), 74.1%(71,7%) %2 UE}
1,} 3]]1‘61— p_ﬁgl:g_o_ =0 )&tﬂ?ﬂ UJ xh‘slzag 7].1]1:]-
I E g mmg Ee2vE A A st
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—

At AT S 7197 93l mAlE 9% A 21

3} [2E 312 nAFEIRd Hg FEadrdo]
EAAow golat Ao ekt (238 24X =
uEsRdoe] A R fodtow ekt

yHadRdY gegaRrds 4 s,
GTO®| Aittzish= 7|97 9d7HROS)Rbell=
ofm|gt BAV} gl Blez wE ) old we) [
T7ME 21 (7 211 B BAIHeR f9
oA Pt Ade Eolskelt.

4) Z&WS TobinsQol| thet AZ8A As

® 113 2] FEHSF TobinsQol tigh 3 3]+
B4 Aol wlzw, 1HERRY [2F 1A=
AT A= (BHD S 3| AAI7E 1.112(2.328)2
SAHLRE frefushA =& = ol GTOS] A
Aottt 7197 978 HTobinsQ)7kell= %«1
n)$t HEFHAATE EAHE ou)gict 2y | ﬁé
o} (23 3lelA= ArgehaskAl=BHD 7} %ﬁl
2 vt Zle g et &, 8719l GTO
o] Adtiztslyt @At E AIATERIE 85k
71997 944 (TobinsQ)7} S713HH o]&L XA
g 7HAE e N 5 gl

B 11, 977k 2n

M T 7H Wi A3
7 1 GTO9] ARiriztshe 7 di8she 7198987 ROE) ol 938 V1A Aol A
7Hd 11 GTO®] Ajiczishe 35710 tHshe 71978 3 deROE)H HABRAVE & Zlolnt. A
7Hd 2 GTO9] Aliriztshe AH7IAE t8shs 71989 87HRO) A & vl Aot 712
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