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Abstract. Ongoing globalization causes increasing transportation rates and 
transshipment volumes at sea ports (Steenken, 2004). Different to container 
transshipment, the transshipment of finished vehicles has received only minor 
attention in research yet (Mattfeld and Kopfer, 2003). By means of statistics for 
major ports of the North-West European coast line the structure and development 
of vehicle transshipment is outlined. It is shown that a concentration of 
transshipment volume with respect to specific market segments is taking place. 
Hub and spoke structures, as already common for container transportation, have 
not yet been implemented.  

1. Vehicle Distribution 
From the beginning of the automobile industry, manufacturers have recognized the 
importance of the economies of scales resulting from the high investments required for 
automobile mass production. Typically the worldwide production of a vehicle model is 
awarded to one single plant only (Spatz and Nunnenkamp, 2002). This increases the 
delivery distance per automobile produced, which in turn leads to a substantial increase in 
vehicle transportation (Cullen, 1998). Distribution logistics of finished vehicles are 
confronted with a set of constraints, which are hard to meet simultaneously: 

• The transportation volume will increase due to foreign investments of 
manufacturers. 

• Since a vehicle model is typically produced in one plant worldwide, the 
transportation distance to the customer market can be very great. 

• Customers may choose from a variety of models. As a result the number of items 
per model sold on a regional market will be relatively small. 

• In order to avoid extensive buffer stocks, the transportation lead-time has to be 
sufficiently short. This requires a fast transportation mode and, probably more 
important, a high frequency of transports. 
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Even major manufacturers will ship volumes, which does not justify the exclusive 
utilization of transport facilities. Hence, vehicle manufacturers have to accept sharing a 
liner service in order to warrant a high frequency of transports at reasonable costs (Hines 
et al., 2002). 

2. Vehicle Transportation 
As a consequence of the logistic challenges faced by automobile manufacturers, a logistics 
third-party market for the transport, transshipment and storage of finished vehicles has been 
evolved (Tyan et al., 2003). Supply lines are becoming more fragmented and finished 
vehicles have to be shipped in smaller quantities. This causes a steady increase in the 
demand for more port calls to be made by the car carriers for a given volume of vehicles. 
The greater number of port calls also increases the travel time, which contrasts with the 
expectations of the manufacturers for on-time vehicle delivery. 

Carrier companies are interested in making fewer port calls while shipping a number of 
vehicles. A remedy is offered by a hub and spoke-like design of the delivery network, as is 
already common for container transportation (Rodrigue, 1999). Trunk haul routes between 
hub ports are serviced without intermediate port calls. Although a hub and spoke network 
for vehicle transportation can provide benefits for manufacturers and for carriers at the 
same time, the additional transshipment of vehicles remains as a strong argument against 
the constitution of a hub and spoke system.  

As a remedy, hub feedering can also be performed by means of the hinterland 
transportation. Hinterland detouring for the matter of accessing a port with a high frequency 
of car carrier calling has led to a redefinition of the term “hub” in the context of vehicle 
transports: “Although it is common to speak of hub and spoke ports in the call shipping 
business, the term here is used to describe the volume of cars moved, rather than denoting 
the number of feeder movements” (Drewry, 1999). 

3. Vehicle Transshipment 
Ports have to respond to the requirements of the automobile manufacturer’s distribution 
policies. In the following, we aim at an empirical verification of the state of progression of 
vehicle transshipments at terminals. Since trade statistics subsume automobile 
transshipments under the category RO/RO cargo, precise statistics are not readily available. 
We confine ourselves to the investigation of eight ports in the Zeebrügge—Hamburg range, 
termed the North Range, for which reliable data is available. These ports compete for 
transshipment volume, because they are located in geographical vicinity. 

We summarize the development of their inbound and outbound transshipment volume 
during the last decade. We then differentiate individual ports by their market share, which 
allows us to draw conclusions about the emergence of hub and spoke structures. Finally the 
consideration of the transshipment with respect to the market segments described reveals 
the existence of dominating ports within each segment. 
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Figure 1: Development of vehicle import and export in the North Range 

The development of vehicle import and export differs for the ports considered 
(Holocher 2000, Bremenports 2003). While inbound transshipments have remained almost 
stable over the last decade, outbound transshipments have increased by a factor of 3 since 
1991 (see Figure 1). A gradual decline of inbound transshipment is caused by the current 
deterioration of Far Eastern exports. The increase of the outbound transshipment volume 
can be explained by the success of German manufacturers. German exports have increased 
by 30%, from 2.5 million up to 3.6 million vehicles per year during the 1990s. 

However, the strong increase of outbound transshipments may also indicate an 
increasing hub and spoke share. Hub and spoke transport is typically counted twice at the 
receiving hub, because ongoing carriage by feeder ship is accounted as an additional 
outbound volume. Therefore the increase of volume may also be due to a rise of feeder 
transports to and from hubs. Since we can expect feeder transports to many secondary ports 
outside the North Range, their additional inbound volume will not be considered. Merely 
the outbound volume of hubs in the North Range may have contributed to the above figure. 
In order to investigate the effect of feedering, we consider the development outbound 
volumes separately in the following. 

The corresponding figures for outbound transshipments are shown in Figure 2. The 
smaller ports Cuxhaven, Amsterdam and Rotterdam have been almost driven out of the 
market. Zeebrügge has increased its share, while Antwerp, Emden, Bremerhaven and 
Hamburg show constant shares over the last decade. All of these major ports have gained 
the same benefit relative to their share from the extraordinary increase of the outbound 
transshipment. Since the emergence of a hub would have led to significant changes of its 
market share over time, we state that no general shift towards hub and spoke systems can 
be observed. 
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Figure 2: Market share of outbound transshipment for ports of the North Range. 

4. Market Segments 
The distribution of vehicles can be differentiated by the transportation distance and the 
vehicles to be shipped. Typically, deep-sea and short-sea transportation are distinguished. 
Next to the transportation of new cars, also trucks and second-hand cars are shipped, each 
of them with special logistical requirements. In a subsequent consideration, we address the 
share of ports with respect to the market segments short-sea, deep-sea, high and heavy, and 
finally second-hand car transportation for the year 2001(Lieske, 2002). In summary, short-
sea (feedering included) contributed with 1,810 thousand vehicles, deep-sea with 1,995 
thousand vehicles, and high and heavy with 1,555 thousand tons. Finally, 590 thousand 
second-hand cars have been exported from ports of the North Range. 

Ports have adapted to high volume terminals with respect to a certain segment, compare 
Figure 3. This surprises, because one may have expected an evenly distributed engagement 
over the segments considered to minimize the risk of a shortfall concerning a single 
segment. By assuming a more or less uniform distribution of production plants (vehicle 
sources) and dealer compounds (vehicle sinks) throughout the North-West of Europe, we 
must assume that from these places considerable hinterland detours (with respect to the 
nearest possible port connection) are accepted. This finding contradicts the interpretation of 
Herfort (2002), who stresses the distance between ports and hinterland facilities as a 
dominant competition factor. Under this assumption a noticeable transshipment volume 
within every segment should be observed for every port. This contradicts our observation. 

Our empirical findings are supported by Abrahamsson et al.(1998), who suggests 
measuring overall distances in terms of lead-times instead of kilometers or miles. 
Obviously, lead-times with respect to the overall distribution chain can be reduced by 
selecting a port that warrants a high frequency of transports. Thus, we see the primary 
competition factor in the frequency of transports, which entails a large transshipment 
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volume. For short-sea ferry connections, Mangan et al. (2002) have previously identified 
the provision of transport capacity at a high frequency being a dominant factor in port 
competition. 

Figure 3: Transshipment share with respect to market segments. 

Another reason for the acceptance of hinterland detouring is the demand for specialized 
port resources. Thus, a port’s infrastructure can be the dominant competition factor for 
selecting a port, as is obviously the case for the transshipment of high and heavy vehicles. 
We see a third competition factor in the port’s ability to warrant safe, reliable and efficient 
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operations as a matter of experience, quality management and planning (Mattfeld and 
Kopfer, 2003). This latter factor, however, is seen as a necessary prerequisite to attract a 
viable transshipment volume. 

5. Summary 
We have shown that a concentration of transshipment volume for individual ports exists, 
although this concentration is confined to one transshipment segment at a time. Segments 
are distinct markets, such that a bonus in one segment does not contribute to the success 
with respect to another segment. Even worse, capital bound within the infrastructure 
provided for one segment, may hinder investments to be taken for another segment. Finally, 
land use as the probably scarcest resource, cannot be assigned more than once. These are 
major reasons for ports to occupy niche markets. 

Hinterland transportation supplies vehicles to/from the ports of high volume 
transshipment, and currently no extensive short-sea feedering has been ascertained. 
Interestingly, extensive hinterland transports are accepted in order to benefit from the high 
frequency of carrier callings for a port within a certain market segment. This observation 
indicates that further segment-oriented development of market share is possible regardless 
of the actual geographical position of ports with respect to vehicle sources and sinks in the 
hinterland. Therefore ports will aim at strengthening their position also by quantitative 
approaches to vehicle transshipment planning and scheduling. A field, which lacks 
scientific treatment so far.  
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