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Theme setting

• Container shipping services carried some 129 million TEUs in 
2007 (global port throughput of 466 million TEUs)

• Diversity of container shipping services caused by:
- Requirements from shippers, trading patterns, logistics flows, 

cargo volumes, government regulations, political 
circumstances, navigational conditions, weather conditions 
and local commercial norms. 

• The decision by a container shipping service to call or to stop 
calling at a port has impact on: 
- The port considered: connectivity, competitive potential of 

hinterland, etc.. 
- Other ports: competing ports, but also complements

• Analyses of inter-container port relationships will be 
incomplete if complementarity aspects are not accounted for. 



Objective
• Objective of the paper:

- To analyse inter-container port dynamics by 
examining the intensity and extensity of port 
competition and complementarity from the 
perspective of container shipping services. 



Structure

• Structure of the paper:

1. Critical review of literature related to relationships 
between container ports

2. Supply characteristics of container shipping 
services 

3. Research methodology and related data issues. 

4. Research findings 

5. Conclusions and recommendations for future 
research. 
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Literature on inter-port relationships

• Variety of perspectives including those from the shipping line, shipper, 
terminal operator, port authority or combinations of the aforementioned 

• Variety of approaches:
- AHP (Song and Yeo 2004; and Lirn et al. 2004); 
- Integer programming models (Aversa et al. 2005); 
- Dynamic programming models (Ting and Tzeng 2003); 
- Principal component analysis (Sánchez et al. 2003); 
- Data envelopment analysis (Trujillo and Tovar 2007; Garcia-Alonso and Martin-

Bofarull 2007); 
- Stochastic frontier analysis (Cullinane et al. 2006); 
- Discrete choice models (Tiwari et al. 2003); 
- Logit models (Veldman et al. 2005). 
- Transport cost functions (Jara-Díaz et al. 2001); 
- Transhipment cost models (Baird 2002); 
- Structural equation models (Bichou and Bell 2007); 
- Cointegration tests and error correction models (Yap and Lam 2006a); 
- Econometric models (Clark et al. 2004); 
- Game theory (Flor and Defilippi 2003); 
- Oligopolistic models (Yap and Lam 2006b); 
- Contestability (Notteboom 2002a); 
- Business strategy (Heaver et al. 2001; Van de Voorde and Winkelmans 2002; Midoro 

et al. 2005); 
- Container traffic flows (Lee et al. 2006); 
- Shipping networks (Robinson 1998; Notteboom 2006a; Yap et al. 2006); 
- Supply chain networks (Notteboom and Winkelmans 2001; Robinson 2002, 2006).

• Multitude of port competitiveness/competition factors were identified.



• Container cargo flows will seek out routes that present the 
lowest cost for a given service level and as a node in the 
logistics chain

• Two issues are not well covered in existing literature:

- Presence of complementary relationships: win-win 
relationships that can be forged from inter-container port 
complementarity where circumstances permit (see e.g. 
Notteboom, 2009, EPA). 

- Existing literature usually conducted at an aggregated level. 
With every market served by each port involving different 
decision makers, regions, routes, cargoes and shipping lines, 
it is unlikely for a port to be competing with another port on 
the whole spectrum of sectors. 

Literature on inter-port relationships
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The design of container liner services

• Principal constituents of a container shipping service:

- type, size and number of vessels to be deployed, 

- fleet mix, 

- trade route to serve, 

- service frequency, 

- order and number of ports of call 

- other operational considerations (required vessel speed, associated bunker 
costs

CMA CGM – FAL service CMA CGM – AEX1service

CMA CGM – French Guyana- Brazil CMA CGM – BEX



The design of container liner services

• Container shipping networks have to meet requirements of shippers 
(frequency, direct accessibility and transit times) => generating greater 
customer value vis-à-vis competitors. 

• Network configuration might be impeded by incorrect or incomplete 
information thereby generating suboptimal designs (inertia, opportunistic 
behaviour) 

• Successful carriers will be able to generate greater economic value and 
cargo volume for the ports where they hub + increased desire and need 
for greater control over the logistics flow and work processes at those 
ports.

• The costs of re-routing traffic from one port to another can be 
considerable (cf. losing major customers)

=>Complexities associated with liner service design has resulted in a wide 
range of liner service patterns to create a network providing the best 
trade-off between carrier‟s operational requirements and the generation 
of customer value.
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Research methodology

• Container port competition or complementarity are 
determined by gains made or losses incurred as a result of 
changes in annualised slot capacity (ASC) that called at 
container ports. 

T = annualised slot capacity, which is measured in TEU, that called at port “X” for 
a particular service “k” for time period “t”;

G = number of calls made at port “X” for the whole service loop;

F = frequency of call in a year;

Vh = capacity of vessel “h” for “n” vessels deployed

W = average capacity of vessels deployed for
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Research methodology

• is the theoretical ASC limit for containers which can be 
handled at the port for the particular service “k”. 

• The actual number of containers handled at a port for a given 
two-way vessel capacity is dependent on factors such as:

- Number of ports of call on the relevant side of the trade route. 

- Liner service network structure (e.g. use of hubs)

- Cargo-generating effect of the ports (e.g. upstream ports)
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Complementarity

• Micro-economic theory (complements and substitutes):

- Perfect complements = if a shipping line „consumes‟ ports 
together; perfect subsitutes = if a shipping line is willing to 
substitute one port for another

- Price/demand: if port user‟s demand for port A goes up when 
the aggregated port price of port B goes up, then A is a 
substitute for B. If the demand for port A goes down when the 
price of port B goes up, then A is a complement to B. 

• In our paper: information on ASC can be used to analyse inter-
container port complementarity and competition. 

ASC which calls at the two ports can be

distinguished by three categories:

Category A: Those that call exclusively at port “X”;

Category B: Those that call at both ports;

Category C: Those that call exclusively at port “Y”.

Port X Port Y

BA C



• Evaluation of container port relationships has to take into account both 
absolute changes in ASC deployed as well as changes in market share 
experienced for the three categories (i.e. “A”, “B” and “C”)

Research methodology

 

  

X Y

Figure 2(a): Complementarity – New 

services initiated which call at both ports

X Y

Figure 2(b): Competitive – New services 

initiated which call only at port “X”

X Y

Figure 2(c): Competitive – Services 

switch to calling at port “X”

X Y

Figure 2(d): Competitive – Services 

consolidate to call exclusively at port “X”

X Y

Figure 2(e): Complementarity –

Services removed from both ports

X Y

Figure 2(f): Competitive – Services 

call directly at port “Y”



Data

• Data sources:

- Containerisation International yearbooks, 
Containerisation International magazines and other 
regular reports from various maritime-related 
publications. 

• Data processed to obtain the following information: 

- slot capacity that called at the ports; 

- number of container shipping services that called at 
the ports; 

- number of container shipping lines that called at the 
ports; 

- number of vessels that called at the ports; 

- number of trade routes connected to the ports 
differentiated by slot capacity, number of services and 
number of shipping lines involved.



Empirical part of the paper

• Objective: to analyse the nature of relationships embedded 
within three major container-handling regions and provide 
comparisons where the situation permits. 

• Regions covered:
- Pearl River Delta (Hong Kong and Shenzhen)
- Straits of Malacca in Southeast Asia (Singapore, Port Klang and 

Tanjung Pelepas)
- Antwerp-Hamburg range in Northwest Europe (Rotterdam, 

Hamburg, Antwerp and Bremerhaven). 

• These ports handled 23.8% of the world‟s total container 
throughput in 2007 

• 12-year period from 1995 to 2006:
- 1995: situation prior to the formation of shipping alliances and 

introduction of post-panamax vessels (Regina Maersk in 1996)
- 2006: includes the acquisition of P&O Nedlloyd by Maersk, 

Delmas by CMA-CGM, and CP Ships by Hapag-Lloyd.
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Southeast Asia

• 64.0 million TEU in 2007, out of which, 63.3% was 
accounted by the three largest container ports in the 
region, i.e. Singapore, Port Klang and Tanjung Pelepas

• 105.8 million TEU of ASC deployed by 96 shipping lines 
in 344 services in 2006 

• Strategies of ports:
- Entice major carriers to hub their transhipment 

operations at the terminals 
- Strengthening the level of connectivity to particular 

trade routes and regions. 
- Encourage shippers located in southern Malaysia to 

handle their containers through either of the ports. 



Southeast Asia (Malacca Straits)

Largest Trade: Europe-Far East (Share: 32.6%)

Complementary Competitive Total

Singapore 15.9% 84.1% 35,687,900

Port Klang 17.5% 82.5% 29,437,000

Tanjung Pelepas 4.0% 96.0% 12,807,400

Overall 14.5% 85.5% 77,932,300

2nd Largest: Mediterranean-Far East (Share: 15.4%)

Complementary Competitive Total

Singapore 31.4% 68.7% 12,218,600

Port Klang 26.2% 73.8% 18,410,040

Tanjung Pelepas 57.8% 42.2% 4,256,800

Overall 31.8% 68.2% 34,885,440

3rd Largest: Intra-Southeast Asia (Share: 11.8%)

Complementary Competitive Total

Singapore 35.0% 65.0% 21,873,920

Port Klang 66.8% 33.2% 8,363,220

Tanjung Pelepas 68.9% 31.1% 5,458,200

Overall 47.6% 52.4% 35,695,340



Pearl River Delta

Largest Trade: Transpacific (Share: 33.7%)

Complementary Competitive Total

Hong Kong 63.2% 36.8% 59,966,340

Shenzhen 51.4% 48.6% 73,705,300

Overall 56.7% 43.3% 133,671,640

2nd Largest: Europe-Far East (Share: 24.4%)

Complementary Competitive Total

Hong Kong 70.0% 30.0% 36,263,300

Shenzhen 60.7% 39.3% 41,850,800

Overall 65.0% 35.0% 78,114,100

3rd Largest: Southeast Asia-Far East (Share: 12.5%)

Complementary Competitive Total

Hong Kong 18.8% 81.2% 27,030,220

Shenzhen 60.1% 39.9% 8,453,800

Overall 28.6% 71.4% 35,484,020



Antwerp-Hamburg range

Largest Trade: Europe-Far East (Share: 34.3%)

Complementary Competitive Total

Antwerp 59.0% 41.0% 22,522,700

Bremerhaven 64.4% 35.6% 19,161,840

Hamburg 54.5% 45.5% 38,160,360

Rotterdam 46.7% 53.3% 45,386,280

Overall 58.0% 42.0% 125,231,180

2nd Largest: Intra-Europe (Share: 30.1%)

Complementary Competitive Total

Antwerp 44.7% 55.3% 15,218,000

Bremerhaven 67.4% 32.6% 16,561,700

Hamburg 60.5% 39.5% 18,781,700

Rotterdam 68.6% 31.4% 22,429,000

Overall 59.3% 40.7% 72,990,400

3rd Largest: Transatlantic (Share: 20.9%)

Complementary Competitive Total

Antwerp 65.8% 34.2% 33,612,820

Bremerhaven 60.1% 39.9% 26,756,740

Hamburg 59.0% 41.0% 21,682,780

Rotterdam 67.4% 32.6% 38,286,040

Overall 63.2% 36.8% 120,338,380



Structure

• Structure of the paper:
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Conclusions



Thank you for your attention !


