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Introduction and research questions

– Shipping line involvement in 
terminal operation 

– How to operate: via their 
subsidiaries or sister companies

– Exclusive or not: only few shipping 
lines admit their terminals are
dedicated (e.g. OOCL in
Kaohsiung and Long Beach), most
are open

– Claim treating all shipping lines
indifferently

– Do container shipping companies 
favour their own terminal/an 
alliance partner terminal?

– What is the spatial impact on the 
carrier’s port selection? Do they 
tend to select more or less ports to 
serve one area?
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Literature

– Shipping line’s role as the decision maker of port choice: main customers of 
ports and whether they provide transport services to shippers and forwarders
(Tongzon, 2009).

– Choice factors (Martínez Moya and Feo Valero, 2017; Steven and Corsi, 2012; 
Tongzon, 2009):
– Under port authority’s control: port performance, connectivity, charges, etc.
– Beyond port authority’s control: transport cost, inland and maritime distance to/from 

the port, geographical location, etc.
– Shipping line’s behavioural impacts on port selection (Notteboom, Parola, Satta, 

and Pallis, 2017):
– Formation of shipping alliances
– Vertical expansion into terminal operation business

– Dedicated terminal would benefit involved carrier (Turner, 2000 and Kaselimi, 
Notteboom, and De Borger, 2011)

– Limited studies discuss shipping lines’ vertical expansion’s influence on their port
selection:
– Shipping lines and alliance partners would call at ports they are involved in

(Notteboom et al. 2017)
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Data sampling
• 421 routes connecting East

Asia with other regions
• Shortest: Yokohama to 

Dutch Harbor
• Longest: East Asia to South 

America
• World top nine carriers

from all three alliances
• 166 ports covered in 

collected shipping routes
• 27 East Asia ports

categorised into six clusters:
• North China (NC): 4
• East China (EC): 2
• South China (SC): 6
• Korea (KOR): 4
• Japan (JAP): 8
• Taiwan (TW): 3

Shipping line Number of routes
2M 65
Maersk 37
MSC 28

OCEAN 237
CMACGM 65
COSCO 72
EG 53
OOCL 47

THE 119
HL 39
ONE 46
YM 34

Total 421
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Variables

Dependent variable:
• poc: whether the port is called

Target variables:
• ownt: whether the port is involved by the

carrier
• alliacnet: whether the port is involved by

other alliance partners
Control variables:
• Shipping line specific:

• Number of teu capacity
• Size of fleet

• Route specific:
• One way distance
• One way travel time
• One way port of calls
• Target market GDP

• Port specific:
• Volume in 2016
• Volume in 2017
• Number of ship-to-shore cranes

• Cluster specific:
• Hinterland GDP in 2016
• Hinterland GDP in 2017
• Number of hinterland ports

Group Code Variable Comment and source
c_teu Shipping line's capacity in TEU Source: Alphaliner. (2018) 
c_fleet Shipping line's total number of ships Source: Alphaliner. (2018) 

Summation of surface distances of 
sequential port of calls
Source: Shipping lines' websites 

owday Route's one way voyage days Source: Shipping lines' websites 
owpoc Route's one way port-of-calls Source: Shipping lines' websites 

Summation of country GDPs of all 
non-East Asian ports.
Source: the World Bank 

Port specific vin2016 Container throughput in 2016 Source: terminal operators’ and 
port authorities’ websites 

vin2017 Container throughput in 2017 Source: terminal operators’ and 
port authorities’ websites 

sts Number of ship-to-shore cranes Source: terminal operators’ and 
port authorities’ websites 

htldgdp16 Hinterland GDP in 2016 Source: the World Bank and the 
National Bureau of Statistics of 
China 

htldgdp17 Hinterland GDP in 2017 Source: the World Bank and the 
National Bureau of Statistics of 
China 

htldports Number of hinterland ports Source: Shipping lines' websites 

Route's one way distance

ta_gdp Target market's GDP in 2016

Cluster specific

Shipping line specific

Route specific owdist
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Method

– Mapping the selected ports pocs into one column with other variables 
rearranged to match：
– The 27 ports of interest lead to 27 data entries for each route. 
– In total, the dataset has 11367 entries for all the 421 routes.

– Spatial variable:
– Spatial weight matrix 𝑊
– wij represent the geographical feature between ports i and j. 
– Different spatial matrices are tested

– Spatial probit model:
– The underlying model: 𝜋 = 𝜌𝑊𝜋 + 𝑋𝛽 + 𝜀
– Can be written as: 𝜋 = 𝐼* − 𝜌𝑊 ,-𝑋𝛽 + 𝐼* − 𝜌𝑊 ,-𝜀

– The observable binary variable 𝑦/ is: 𝑦/ = 01 𝑖𝑓 𝜋/ ≥ 0
0 𝑖𝑓 𝜋/ < 0
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Main results

Port correlation on route level:
– South China: 

– Competition between the two ports in Shenzhen (-)
– Shenzhen ports complementary with Hongkong (+), no significant correlation with Nansha
– In general not likely to call at JAP and NC ports (-) but likely to be called at TW ports (+)

– North China:
– Xingang and Lianyungang complementary to the other two NC ports Qingdao and Dalian (+)
– Have some port specific correlation with JAP and KOR ports (+)

– East China: 
– Some complementary with each other (+), and with Qingdao and Osaka (+)
– Negative correlation with many other selected East Asia ports (-)

– Japan:
– Except Tokyo and Yokohama (-), in general a route will serve more than one ports in JAP (+)
– Yokohama connected to Busan and Kwangyang (+)

– Korea:
– NC (+)

– Taiwan:
– SC(+)



The University of Sydney Page 15

Main results

Models with cluster spatial matrices:
– 1a and 1b, the spatial matrix 

𝑊78 is introduced to reflect the 
route’s port-of-call situation 

– 2a and 2b are obtained from the 
inverse distance matrix𝑊79

– ownt and alliance, are both 
significant at 0.01 level and 
correctly signed. 

– all the four scalers are positive 
and significant at 0.01 level.

– Asian and Non-Asian carriers:
– Asian: COSCO, OOCL, 

Evergreen, ONE and 
Yangming

– Non-Asian: Maersk, MSC, 
CMACGM and Hapag-Lloyd

– ownt and alliance, are both 
significant at 0.01 level and 
correctly signed. 

– only Asian carriers have a 
significant coefficient for the 
spatial variable
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Main results
Variables Model 1a Model 2a Model 1b Model 2b Non-Asian Asian
Tests of target variables
ownt 1.41E-01 1.42E-01 1.59E-01 1.89E-01

** ** * **
alliancet 1.32E-01 1.34E-01 1.68E-01 1.30E-01

** ** ** *

Test of spatial variable
ρ 6.73E-02 4.14E-02 6.70E-02 4.16E-02 3.31E-02 4.56E-02

*** ** *** ** **

Control variables
Shipping line specific variables
c_teu -1.89E-08 -2.67E-08 8.12E-08 8.47E-08 4.76E-08 2.21E-07

c_fleet 2.20E-04 2.60E-04 -3.13E-04 -3.31E-04 -1.02E-04 -1.36E-03

Route specific variables
owdist -8.05E-06 -8.25E-06 -6.78E-06 -7.90E-06 -1.41E-06 -1.14E-05

owday -4.56E-03 -4.56E-03 -4.63E-03 -4.61E-03 -6.81E-03 -3.56E-03
** ** ** ** *

owpoc 5.08E-02 5.22E-02 5.11E-02 5.16E-02 5.34E-02 5.30E-02
*** *** *** *** *** ***

ta_gdp 3.78E-06 4.10E-06 4.14E-06 3.91E-06 2.14E-06 5.72E-06
· · ·

Port specific variables
vin2016 2.04E-05 1.99E-05 1.26E-05 1.34E-05 -4.00E-05 4.84E-05

vin2017 -2.41E-05 -2.40E-05 -1.91E-05 -1.91E-05 3.38E-05 -5.60E-05

sts 1.78E-02 1.78E-02 1.78E-02 1.76E-02 1.87E-02 1.73E-02
*** *** *** *** *** ***

Cluster specific variables
htldgdp16 -2.77E-04 -2.70E-04 -2.78E-04 -2.91E-04 -4.27E-04 -2.28E-04

· · · · ·
htldgdp17 3.50E-04 3.44E-04 3.52E-04 3.64E-04 4.32E-04 3.45E-04

* * * * ·
htldports -9.36E-02 -9.41E-02 -9.05E-02 -8.76E-02 -3.54E-02 -1.23E-01

*** *** *** *** ***

_cons -2.12E+00 -2.17E+00 -2.22E+00 -2.25E+00 -2.41E+00 -2.11E+00
*** *** *** *** *** ***

"·" p<0.1 "*" p<0.05, "**" p<0.01, "***" p<0.001
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Main results

Models with neighbouring radius spatial matrices：
– Models with spatial matrices defined by radius distances
– ownt and alliancet coefficients are significant and positive as previous 

models
– When distance ≤ 1200 km: the scalers’ signs are all positive and significant 

at 0.01 level.
– When distance ≥ 1600 km: the scalers’ signs are all negative and 

significant at 0.05 level.
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Variables <400 400-800 800-1200 1200-1600 1600-2000 2000-2400 2400-2800 >2800
Tests of target variables
ownt 1.40E-01 1.43E-01 1.38E-01 1.42E-01 1.43E-01 1.44E-01 1.45E-01 1.45E-01

** ** *** *** ** *** *** **
alliancet 1.37E-01 1.34E-01 1.31E-01 1.32E-01 1.35E-01 1.33E-01 1.32E-01 1.36E-01

*** *** ** *** ** *** *** ***

Test of spatial variable
ρ 3.67E-02 4.59E-02 4.50E-02 -7.01E-04 -4.04E-02 -3.29E-02 -5.55E-02 -6.89E-02

** ** ** * * *** **

Control variables
Shipping line specific variables
c_teu 8.43E-08 8.33E-08 7.97E-08 7.88E-08 9.30E-08 7.38E-08 8.07E-08 5.92E-08

c_fleet -3.21E-04 -3.30E-04 -3.04E-04 -2.97E-04 -3.73E-04 -2.60E-04 -2.98E-04 -1.89E-04

Route specific variables
owdist -8.76E-06 -8.52E-06 -6.81E-06 -8.06E-06 -8.03E-06 -7.50E-06 -7.13E-06 -7.25E-06

owday -4.56E-03 -4.41E-03 -4.64E-03 -4.94E-03 -5.20E-03 -5.13E-03 -5.15E-03 -5.11E-03
** * ** ** ** ** ** **

owpoc 5.25E-02 5.18E-02 5.13E-02 5.44E-02 5.59E-02 5.52E-02 5.56E-02 5.56E-02
*** *** *** *** *** *** *** ***

ta_gdp 4.04E-06 4.01E-06 3.81E-06 4.34E-06 3.92E-06 4.09E-06 4.15E-06 3.88E-06
· ·

Port specific variables
vin2016 1.25E-05 8.99E-06 1.44E-05 1.37E-05 1.30E-05 1.27E-05 1.09E-05 1.51E-05

vin2017 -1.86E-05 -1.52E-05 -2.06E-05 -1.98E-05 -1.93E-05 -1.91E-05 -1.81E-05 -2.08E-05

sts 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.76E-02 1.78E-02 1.78E-02 1.76E-02
*** *** *** *** *** *** *** ***

Cluster specific variables
htldgdp16 -2.68E-04 -2.86E-04 -2.81E-04 -2.82E-04 -2.94E-04 -3.03E-04 -2.72E-04 -2.64E-04

· · · ·
htldgdp17 3.44E-04 3.57E-04 3.56E-04 3.56E-04 3.68E-04 3.74E-04 3.45E-04 3.40E-04

* * * * * * * *
htldports -8.76E-02 -8.84E-02 -9.05E-02 -8.93E-02 -9.15E-02 -8.87E-02 -9.05E-02 -8.93E-02

*** *** *** *** *** *** *** ***

_cons -2.27E+00 -2.24E+00 -2.25E+00 -2.31E+00 -2.35E+00 -2.35E+00 -2.35E+00 -2.35E+00
*** *** *** *** *** *** *** ***

"·" p<0.1 "*" p<0.05, "**" p<0.01, "***" p<0.001

Main results
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Discussion and conclusions

– Carrier and alliance partner degree of vertical integration is an important 
factor when making port selection.

– Shipping lines are inclined to visit multiple ports within one cluster.

– Asian carriers tend to select multiple ports within one cluster in their “home 
field”; non-Asian carriers are likely to limit the number of port-of-calls in this 
“visiting field”.

– In East Asia, carriers are not likely visit ports that are far away from each 
other.
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