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‘The Netherlands is Logistics’. This slogan, developed by a coalition of
organizations in logistics, is aimed at increasing awareness of the importance of
logistics in everyday life. Here, I do not intend to scrutinize this slogan – it conveys
a relevant message – but I would like to add one element: The Netherlands is 
a global hub. A hub of transport flows, passenger flows, information flows, trade
flows and knowledge flows. I will not illustrate this with data on port throughputs
or passenger flows, as these are well known. It is good to briefly mention the fact
that Amsterdam is Europe’s largest internet hub. But I would like to focus on one
characteristic of the Dutch economy as a global hub which in my opinion is too
often overlooked: the huge size of re-exports. 
The Netherlands, Europe’s sixth-largest economy, is Europe’s second-largest
exporter. Dutch exports are larger than those of countries such as the UK (which
has three times the Dutch Gross Domestic Product, GDP), and France, Italy and
Spain (each with more than twice the Dutch GDP). This export performance is to 
a large extent explained by the share of re-exports, which in 2008 was close to 
50% of the total Dutch exports. The growth of re-exports in the last decade has
been remarkable (see figure 1).

Introduction
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Growth of Dutch GDP, imports, export and re-export in the last decade. Source: CBS (2009)
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Re-exports are significant for a variety of goods including food (such as fruit and
vegetables, for instance imported by trading companies at Fresh Park Venlo and
then re-exported to customers in Germany), chemicals (e.g. bought by
international trading companies located in the Netherlands, stored in large tanks
in Rotterdam and then re-exported to customers in Europe) and finished products
(e.g. pharmaceuticals or electronics imported through European Distribution
Centers in Brabant and then distributed to customers in North West Europe). 

The Netherlands has fulfilled this global hub function for a long time. Figure 2
shows estimates of the share of re-exports in the total Dutch exports in the last
decades and centuries1. 

These figures suggest that the position of the Dutch economy as a global hub has
remained relatively stable for centuries. Technological changes (e.g. new transport
technologies), changing trade patterns (especially a rise in trade with Asia) and
changes in global commodity chains (e.g. a shift from imports of raw materials to
imports of manufactured goods) have had a huge impact on flows of goods,
passengers, information and knowledge, but the Dutch economy is still positioned
as it has been for centuries: as a global hub. Consequently, free trade policies (e.g.
European integration) have led to growth of Dutch trade and re-exports, and are
beneficial for the Dutch economy.

1 1567 is the year in which the ‘war’ started against Spanish rule. At that time, the Netherlands was
under Spanish rule but economically quite independent. 1650 was more or less in the middle of the
‘Dutch Golden Age’. In 1770 the Netherlands was not a globally strong military power, but still a very
important trading nation. 
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Re-exports as share of total Dutch exports, in various periods in history. Source: based on WRR (2003) and
CBS (2009)
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Without downplaying other factors, such as fiscal climate, attractive metropolitan
areas, a well educated labor force and transaction management capabilities, as
recently identified by Den Butter (2009), logistics capabilities are also crucial for 
a global hub. One key challenge for a global hub is therefore to remain a leader in
logistics. The importance of this challenge has recently been recognized by the
Ministry of Transport and the Ministry of Economic Affairs (see their support for
Dinalog – an initiative to boost the innovation performance of logistics in the
Netherlands – as well as their vision statement for the further development of
Mainport Network Rotterdam), as well as by the Province of North Brabant, with
its ambition to further develop as a leading innovative and sustainable logistics
region. Before turning to the contribution I intend to make with the Cargo
Transport and Logistics chair, let me briefly discuss the viability of this challenge.

Innovation efforts in specific industries do not emerge randomly over space.
Rather, they typically cluster together in a number of innovative areas. Following
the success story of Silicon Valley, new ‘innovation valleys’ emerged around the
world, including Medicon Valley and Medical Valley as leading hotspots for life
sciences in the Oresund area and the south of Germany. Perhaps the best known
examples in the Netherlands are ‘Food Valley’ and Brainport Eindhoven. 
Numerous studies have addressed the question of which factors explain why such
innovative valleys emerge in specific regions. I would like to mention a few
important factors2: 
• Specialization of the region in specific interrelated industries3

• High-quality research institutes related to these industries
• Effective public-private cooperation
• Presence of ‘lead users’ – companies with advanced (technological) demands
• Tight but well defined regulation
• Scarcity of land & labor

If, with these factors in mind, we had to develop a shortlist of potential innovative
logistics regions around the world, would Brabant, or the Netherlands, or perhaps
the Rhine Scheldt area, be on that shortlist? I would say so. Let me provide some
data that support such a claim: the Netherlands specializes strongly in transport 

2 See for example Porter and Van der Linde (1995) and Kleinknecht (1998).
3 A huge concentration of activities does not necessarily lead to innovative efforts or location of so

called ‘advanced producer services’. For instance, some large ports do not attract such services at all,
while others do (see Jacobs et al, 2010).
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(Lejour and Linders, 20024), and it ranks third in the world for logistics
competences, according to the Logistics Performance Index developed by Turku
School of Economics in association with the World Bank5 (World Bank, 2010). 
The quality of scientific research institutions is high, according to the Global
Competitiveness Report of the World Economic Forum, which rates the country 
as number 7 in the world and also relatively highly in public-private research
cooperation (number 11 worldwide). Unfortunately, no ranking is available for
supply chain research. I will not provide detailed data for land or labor scarcity; 
it suffices to point out the high wage level and low unemployment in the
Netherlands as well as the high population density. I hope this is sufficient
‘circumstantial evidence’ to argue that Brabant, The Netherlands and the Rhine
Scheldt area do meet the criteria for a world-class innovation climate in logistics. 

I do think the preceding overview is relevant for all of us who make a small
contribution to innovation performance in transport and logistics. We may
occasionally need to ‘zoom out’, remind ourselves of the scope of the innovation
challenge, and then ‘zoom in’ again and continue working on such themes as
extended gates, green lanes, intermodal chain efficiency, cooperative planning, 
co-location and all kinds of other (research) challenges.

Having said this, let me now zoom in to the two research themes which, in view of
the strengths of the Eindhoven School of Industrial Engineering in supply chain
research, the goals and ambitions of the Province of North Brabant, and my
personal academic background (focused on applied research), will be center-stage
in my research on cargo transport and logistics in the coming years. These themes
are synergy through co-location in logistics and business model innovations in
(hinterland) transport chains. 

4 These authors calculated the specialization of the Netherlands in services, based on the export of
services. According to this method, the Netherlands is most specialized in transport services.

5 For the overall index, the Netherlands ranks fourth, behind Singapore. 
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If you visit a logistics service provider, you often cannot fail to notice that
companies in logistics (e.g. transport companies, warehousing companies and
logistics service providers), tend to locate in the same area, often in one ‘logistics
park’ (see for instance a description of the most important logistics parks in the
Netherlands (Vakblad Logistiek magazine, 2008) and a report with the top 10
Dutch logistics hotspots (TNO, 2009). So there probably are synergies that explain
such concentration. However very little research has been done on this topic6,
even though an understanding of these synergies would provide informed support
for the location decisions of companies, and would also be instrumental for policy
decisions regarding spatial and infrastructure development. This lack of research
is at least partly explained by the focus of most supply chain research on specific
supply chains and location decisions in specific supply chains. I would certainly
not downplay the relevance of such research, after all most decisions on supply
chains, both tactical & strategic, are made for individual, specific supply chains.
Possible synergies through co-location of supply chain activities with other such
activities are therefore not taken into account. 

However, research on synergies through co-location7 is likely to become
increasingly relevant, for at least the following reasons. First of all, shippers are
increasingly looking beyond their own specific supply chains and exploring
opportunities for cooperation. Such cooperation is not limited to vertical
cooperation (within the same supply chain), but also includes horizontal
cooperation across different supply chains (see Cruissen et al. 2007 and the cross
chain control centers, identified by the Van Laarhoven committee as an important
next step in supply chain management (Van Laarhoven committee, 2009).

Synergy through co-location
in logistics

6 A fair amount of research has been done on intermodal terminals, dry ports or freight villages
(Tsamboulas and Kapros, 2003, Bottani and Rizzi, 2007, Roso et al., 2009, Kapros et al., 2005,
Konings, 1996, Woxenius). In some of this research, the benefits of concentrating logistics activities in
the same area have been identified. But in most of these studies, intermodal transport chains are
center-stage, and the development and competitiveness of the logistics hotspots themselves do not
receive attention. Studies really focused on logistics hotspots are virtually non-existent.

7 I use the term co-location here to emphasize the company-level dimension: companies can choose to
co-locate. The term (spatial) cluster is also widely used, but often at a larger geographical level (e.g.
the Dutch maritime cluster). 
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Secondly, investments in logistics real estate are increasingly being made by
specialist companies which do not themselves provide logistics services, but lease
logistics warehouse space to others, often for relatively short periods (say up to 
5 years). Such companies make location decisions for warehousing based not on
the optimization of specific supply chains, but on the market value of logistics
property. This leads to more attention for the attractiveness of locations for
logistics activities in different supply chains.
Thirdly, transport and logistics companies are cooperating more. Such cooperation
can provide especially great benefits when these companies relocate activities. 
Finally, governments, especially in densely populated areas, are increasingly
recognizing that freight transport is expected to continue to grow, and at a faster
rate than passenger transport. This puts pressure on scarce infrastructure
capacity. Apart from initiatives to use infrastructure more efficiently, policies to
influence the location patterns of logistics facilities can potentially have 
a substantial impact on transport flows. 

Even though the benefits of co-location are not well studied or understood, the
following advantages come to mind:
1. Logistics parks for many different companies are generally developed with

good connections to the highway system. Co-location thus provides scale
economies for fast highway access (Mori and Nishikimi, 2002).

2. Prices for road transport to and from locations with several logistics service
providers may be relatively low, due to larger demand and more backhaul
opportunities (see Jara-Díaz and Basso, 2003 on transport cost functions in
relation to network density).

3. Co-location of logistics companies may lead to a flexible (spot) market for
storage capacity, because several companies with storage capacity can provide
short-term storage if needed.

4. Specialized services such as repair, maintenance and security are likely to be
available locally in locations where several logistics firms are present.

5. Higher density of logistics companies may provide the scale required for
specific training programs that can improve the supply of trained labor. 

6. Co-location in logistics may lead to sufficient scale for intermodal services to
emerge.

7. Cooperation, for instance bundling of transport flows or sharing of distribution
facilities, may improve the efficiency of co-located companies. 
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Figure 3 shows these potential advantages, with an initial assessment of the need
for cooperation to realize these advantages, and their potential as differentiators
compared with other locations. 

The assessment of the position of the advantages of co-location in figure 3 is
initial and not based on empirical data. However, the conclusion that potential
competitive advantage is especially related to active cooperation between
clustered companies has been drawn in many studies of clusters (see for instance
Porter, 2000 and for an application to clustering in seaports, De Langen and
Visser, 2005). 

The advantages listed above are relevant to individual companies, but also have
implications at a broader level. Co-location may lead to reduced use of road
infrastructure and reduced emissions, and to improved intermodal accessibility of
the region8. 

To conclude, I believe better understanding of co-location in logistics is a relevant
research theme for academics, companies and policymakers. I intend to work on
the following four aspects of co-location in logistics:

Better
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Higher (transport) 
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Cooperative (innovation)
projects 
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Active cooperation/governance reduired
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Market & education 
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figure 3

Advantages of co-location

8 Concentration may also generate disadvantages, especially at a local level, with more pressure on
transport infrastructure (this may cause congestion) as well as negative environmental impacts.
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Geographical concentration of logistics activities
First of all, the spatial concentration of companies in logistics deserves attention.
Studies of geographical concentration of particular industries abound, but
virtually all of them focus on manufacturing industries. Some industries such as
the petrochemical industry are very strongly concentrated in a few regions, while
others (for example retail) are not concentrated at all. Geographical concentration
patterns in logistics have not been studied. A better understanding of the extent
of spatial concentration of logistics activities would appear to be desirable,
especially in view of the fact that a fairly large percentage of all the industrial
activities located in ‘industry parks’ are in logistics9. In fact in regions specializing
in logistics, such as West Brabant, this percentage is as high as 70% (DTZ
Zadelhoff, 2009). Figure 4 shows the indexed development of industrial and
logistics floorspace for England & Wales10. The figure shows that while industrial
floorspace has declined, logistics floorspace has grown, and has done so more or
less in line with GDP growth in England. Continued growth of warehouse space is
expected, both at European level (CBRE, 2008), and specifically in Brabant (ETIN
Adviseurs and TNO, 2006). 
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figure 4

Land requirements in logistics and manufacturing. Source: Department of Communities and 
Local Government, England, 2009 

9 According to DTZ Zadelhoff, activities in logistics and trade account for over 50% of all land use on
industry parks (DTZ Zadelhoff, 2009).

10 Data were available for England & Wales, not for the Netherlands or Europe as a whole. The data are
an update of data presented in McKinnon (2009). 
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The spatial concentration of logistics activities can be analyzed based on location
patterns derived from company registers. A large part of such research is done at 
a relatively aggregated level, in terms of both industries (e.g. petrochemical) and
regions (e.g. NUTS 1 or NUTS 2 regions in Europe11). Additional research at a more
detailed spatial level provides additional insights. For example, this allows analysis
of whether the importance of proximity to multimodal transport nodes for the
location decisions of logistics companies is increasing or not (see Bowen, 2008 for
such an analysis for warehousing in the US). This research will be developed
further with the use of company registers for the provinces of North Brabant,
Zeeland and Limburg. Figure 5 shows some preliminary results of this analysis. 

Figure 5 shows a map of the province of North Brabant, divided in four digit postal
codes. For these areas, data are collected of both the absolute employment in
logistics and on the specialization of these areas in logistics12. 

figure 5

Concentration of logistics activities in Brabant. Source: based on data from the Brabant company register

11 For example, the Netherlands consists of 4 NUTS 1 regions and 12 NUTS 2 regions – the Dutch
provinces.

12 The specialization is calculated by comparing the employment share in logistics activities in these
regions with the average employment share of logistics for the province as a whole.
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Areas that both have a large employment and a specialization in logistics are
highlighted. This figure is a starting point, more analysis is required.

Benefits of co-location of logistics activities
Secondly, more insight into the benefits of co-location is needed. For this purpose,
an ‘ideal type’ case study in which the benefits of co-location are likely to be
visible would be a good starting point. The corridors connecting mainports with
European hinterlands provide good opportunities for such cases. Fresh Park Venlo
is perhaps the most obvious example. This is an area of approximately 120
hectares, which locates roughly 70 companies providing trading, transport,
warehousing and value added services in relation to fresh products (see figure 6). 

This co-location can be attributed mainly to historical reasons: the location of 
the auction in FPV. As changes in the fresh food supply chain have substantially
reduced the share of fresh products traded through the auction, the logistics
quality of FPV is increasingly the driver of its success. Further research into this
case can shed new light on synergies through co-location. The extent to which
companies in the FPV are able to create competitive advantage through
cooperation and effective forms of governance in the cluster appear to be
especially relevant. Other potentially interesting and relevant cases abound, 
for example cooperation between companies co-located in West Brabant. 

Incorporating synergy through co-location in location decision models
While there is a substantial body of research on location decisions and on
simultaneous location & routing decisions, these models focus on specific supply
chains or specific companies and do not take bundling of goods between

Trade in fresh product

Value added activities 
for fresh product

Transport & logistics 
services

Services to
Trade, 

Logistics &
Value added

figure 6

Schematic overview of companies in Fresh Park Venlo
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companies located ‘next door’ into account13. However, companies increasingly
regard cross-chain cooperation (Van Laarhoven committee, 2009) as a next step 
in improving supply chain performance. Co-location of warehousing facilities to
increase benefits of cooperation is one aspect of such cross-chain cooperation,
and deserves further attention. For example, an analysis of cost savings achieved
by groups of companies by relocating warehouse facilities would provide relevant
new insights. Such an analysis of potential co-location synergies requires
cooperation with companies. We therefore intend to contribute to and benefit from
projects to investigate the benefits of cooperation between transport & logistics
companies in Brabant, for example some recent initiatives developed or supported
by REWIN and BOM14.

Governance of logistics sites
The fourth aspect of co-location is the analysis of governance of so-called logistics
hotspots – sites specifically designed to attract logistics activities. The
development of sites for logistics activities in the Netherlands is done primarily by
public entities15. However, this is not always the case. Figure 7 shows, again in
stylized form, for some logistics sites, the governance of the site and the market
approach towards potential customers for location (through buying or leasing
land). The vast majority of sites are developed and managed by public
organizations that sell land to companies in a relatively reactive manner, and
without a focus on specific market segments (e.g. European distribution,
maintenance logistics). Other models are also possible, such as
Güterverkehrszentra in Germany, which have a more focused market approach
(distribution to specific metropolitan areas, Hesse, 2004), the distriparks in

13 Klose and Drexl (2005) give an overview of mathematical models for facility location decisions. 
The simplest models only minimize the total distance between the possible facility locations and the
demand points. More sophisticated models minimize costs, defined as fixed operating costs and
variable transportation costs. Cost-reducing synergy effects in some locations are not considered in
these models. Melo et al. (2009) give a more general overview of the literature on facility location and
supply chain management. These authors find that location decision models are often combined with
inventory or production decisions, and far less with routing or transport mode decisions. Furthermore,
Melo et al. (2009) give an overview of studies that combine location decisions with other relevant
factors, for example financial factors such as taxes and public incentives, risk management factors
such as reliability and risk pooling by inventory holding, and other aspects such as relocation and
multi-period factors. Again no studies deal with synergy effects in some specific locations.

14 REWIN and BOM are not-for-profit organizations aiming to promote innovation in Brabant as a whole
(BOM) and West Brabant (REWIN), respectively. 

15 This is also the case in most other countries in Northern Europe. But for example in Spain, 
large-scale logistics parks are developed by private companies such as Abertis, 
see http://www.abertislogistica.com/
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seaports (managed and commercialized through publicly owned organizations,
and with a focus on port centric logistics, see Mangan et al., 2008) and the case of
Fresh Park Venlo, as referred to earlier, which is privately owned and focused on
fresh logistics.

Again at the risk of oversimplifying, I would suggest that a shift away from the
traditional model of developing and granting land would be in the public interest.
Such a shift may involve (see figure 8): 
• moving from selling to leasing
• from a single municipality to a regionally operating ‘landlord’
• from a reactive approach to an approach focused on market segments
• from no conditions (other than regulatory ones) to contract specifications with

conditions on e.g. sustainability
• and from one-off transactions to continuous (re-)development

Market
approach

Re-active,
not focused

Active
focused

public/private
governance of hotspot

Public Private

Guterverkehrs-
zentrum

Industrial & 
Logistics site

Fresh Park 
Venlo

ZAL Barcelona &
Distriparks
Rotterdam

figure 7

Governance and market approach of logistics sites
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I will not go into all the details of the pros and cons of this alternative model, but 
I would like to briefly introduce the concept of value capture. Investments in
infrastructure generally create value through improved accessibility. This value
accrues to land and property owners in the vicinity of such infrastructure (Batt,
2001). In a landlord model, the landlord captures part of the value created through
land rents. So in such a model, the value created through investments, for
example in access roads or an intermodal terminal, is at least partly captured by
the landlord through increases in the value of the land. Such a model gives a
landlord a long-term incentive to create value; an incentive that does not exist in
the case of one-off contracts in which land is sold.

Practice in the Netherlands shows that some municipalities are moving away from
the traditional model. In the greater Venlo area, different municipalities jointly
develop sites for logistics. In Hazeldonk (the Netherlands) and Meer (Belgium),
two logistics sites separated by a highway and a border, the recognition of
interdependencies of logistics companies has led to the development of Logistic
Center Hazeldonk-Meer. In other logistics parks, forms of park management are
implemented. These examples demonstrate a shift away from the traditional
model described above. Research into the advantages and disadvantages of such
‘organizational innovations’ can support (policy) decision-making in this area. 
This discussion of governance of logistics sites concludes my overview of the
research theme synergy though co-location. 

Sale of land in logistics zone,
By a single municipality,

With a re-active market approach, 
Without targeted conditions in contract,

And without follow-up 

Lease contract for the land,
by a (at least) regionally operating ‘landlord’

That actively targets specific companies 
And sets conditions in contracts,

And continues to regard companies as customers
And actively manages re-development

Traditional
model

Transition

figure 8

A shift in granting land for logistics
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The second research theme that I intend to explore further in the coming years is
‘strategic and organizational issues in intermodal transport chains’. This issue has
not received a lot of academic attention either, but just like synergy through 
co-location, it is in my opinion increasingly relevant in practice. 

Figure 9 shows, in a very schematic way, different activities of companies in
transport and logistics16. Different layers of activities are distinguished. The figure
is based on a distinction between selling transport services, designing transport
services, managing transport services and operating transport services. 
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Different activities of companies in transport and logistics

16 This figure is inspired by a similar ‘layer model’ exercise by my former colleague Didier van de Velde
(see Van de Velde, 1999) and has some relation to a layer model presented in Schaafsma (2001).
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The operation of transport services consists of three parts: loading and unloading,
transport and storage. The next ‘layer’ contains three activities that are necessary
for the operation of intermodal transport services: the provision of
infrastructure17, transport equipment and load units (mainly the container). 
Finally, the 6th layer contains the development of infrastructure, terminal sites 
and logistics zones. 

These different activities may be carried out by the same company, but may also
be carried out by different companies. To give one example: large barge operators
design and manage scheduled barge services, while forwarders sell these
services, and individual captains and owners operate these services18. 

This figure allows us to show – in stylized form – how a certain company or a
certain type of company (e.g. a shipping line) is positioned in the intermodal
transport chain. Such an analysis provides a basis for further research on strategic
and organizational issues in intermodal transport chains. I would like to highlight
two research topics below.

Business models and the design of network structures
If I understand shipping, barge and rail markets well, the (re-)design of intermodal
services is one of the most important tools to improve the quality of transport
services. New services need to be designed – and in such a way that they are
expected to be profitable. Furthermore, current service patterns only change when
they are redesigned. So competition through the (re-)design of transport services
is a very important – perhaps the most important – form of competition in
intermodal freight transport.

17 The term infrastructure access is used as in some transport modes, especially rail, an organization
specifically provides access to infrastructure. This also applies for example to toll roads.

18 Figure 9 makes a distinction between scheduled networks on the one hand and customer-specific
design of door-to-door chains on the other hand. Companies design door-to-door services on the basis
of available scheduled transport networks. Furthermore, figure x makes a distinction between freight
transport and logistics. Logistics encompasses the complete supply chain, including such activities as
warehousing, value added activities and so on. All these activities are not further specified. For this
paper, it suffices to show that third-party logistics service providers (3PL) manage supply chains on
the basis of door-to-door transport options. 3PLs may either contract other companies (e.g. forwarding
companies) to design door-to-door services for them, or do it themselves. Finally, in line with the
literature in logistics, we have made a distinction between designing (4PL, see Win, 2008) and
managing supply chains (3PL). 
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A quite special feature of intermodal transport services is the fierce competition
between players with different market positions and business models19. Let’s take
the example of the design of barge services. 

• First, barge operators may design the shipping services that they provide. 
• Second, in some cases forwarders may design barge services to provide more

attractive transport solutions for shippers. 
• Third, shippers that manage their supply chains themselves, or 3PLs on their

behalf, may design barge services to ensure their supply chain is as efficient as
possible. 

• Fourth, terminal operators may design barge transport services and offer their
customers so-called extended gate services. The design of barge services
between the extended gate and the sea terminal can be a part of such a
proposition.

• Fifth, inland terminal operators may design barge services to ensure that their
inland ports attract transport volumes. 

• Sixth, road transport companies, especially large ones that have contracts with
shippers (and thus have the position to shift cargo to other transport modes)
may design barge transport services and shift transport flows from road to
barge.

• Seventh, liner shipping companies may design barge services, to provide
services from inland port to inland port, instead of from seaport to seaport. 

• Finally, even port authorities may design barge services, either to improve their
attractiveness as ports of call (as in the case of Zeebrugge), or to alleviate
congestion problems (as in the case of New York/New Jersey). 

So far, I have used terms such as forwarder, shipping line and so on. Figure 10
shows the ‘core’ activities of these types of companies. However, such general
descriptions do not accurately capture the services provided by these companies.
Shipping lines have started to offer forwarding services, while forwarders have
started to offer third-party logistics services and terminal operators have started
to design, sell and even operate scheduled transport services (see De Langen and 

19 Of course, intermodal transport is not unique in this respect. In many other industries there is some
degree of competition between companies with different market positions or business models, e.g.
between restaurants, supermarkets, home food deliveries, take-aways and others. Here, very broadly
defined, all kinds of companies with different market positions compete for the ‘share of the stomach’.
However, the intensity of such competition and the dynamic competitive field make the intermodal
industry, especially in Europe, a very interesting case in this respect. 
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Chouly, 2009). So in order to understand a company’s competitive position, we
need to understand the business models of companies in transport and logistics. 

We follow the definition of a business model by Shafer and colleagues: a firm’s
underlying core logic for creating and capturing value within a value network
(Shafer et al., 2005). The core logic refers to the coherence of core strategic
choices. For example the business model of a non-asset-based logistics service
provider is to minimize investments in assets, whether they are ships,
locomotives, warehouses or containers. Capturing value refers to the revenue
streams and pricing structure. For example, does a terminal operator provide
services to shippers or to shipping lines? And does a terminal company charge for
cargo handling only, or also for storage? The value network refers to the position
of a company in the supply chain, and its network relationships with other
companies. For example, some national road companies have developed European
partnerships to be able to provide services on a European scale. Figure 10
provides a basis for analyzing the business models of companies in transport &
logistics, as it shows the scope of activities of specific companies (see Appendix 1
for one example). For now it suffices to conclude that many different companies,
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with different backgrounds and different business models, compete in intermodal
transport, especially in the design of barge and rail services. 

This leads to the question ‘do firms with different business models design
networks differently, and if yes, how’? I would argue that such differences do
matter. The eight different firms discussed above design networks differently,
based on differences in business models: 
• Barge operators will focus on minimizing the ‘slot costs’ of their barge services.
• Shippers will design barge services dedicated to their own transport needs, and

will include storage and inventory costs in the equation. 
• Forwarders, especially those that manage huge volumes of international door-

to-door flows, have the possibility to shift cargo between seaports, and will take
this into account in the design of barge services20. 

• Deepsea terminal operators will take the effects of barge service schedules on
terminal performance into account. This may for example lead to services with
smaller vessels, to increase frequencies and be better able to deal with delays
of seagoing vessels.

• Inland terminals will include terminal utilization of their terminals in the
equation.

• Trucking firms will include the effect of a barge service on truck utilization in the
equation. 

• Shipping lines will include container repositioning issues in the equation.
• Port authorities will include reduction of road congestion in the port area in 

the equation.

Table 1 summarizes the impact of the business models of these different types of
companies on the design of barge services. 
Table 1 suggests that different companies with different business models will
design intermodal transport chains differently. This implies that the interests of
different companies in the transport chain are not aligned. Three reasons explain
why such alignment is problematic (see van der Horst and de Langen, 2008). First
of all, the lack of contracts between firms in the transport chain constrains the use
of incentives to align interests. For example, terminal operators do not have
commercial contracts with barge companies, and thus cannot differentiate tariffs
for barges arriving at different times or with different call sizes, even though this
impacts their operational costs. 

20 For example, forwarders can serve markets in central Europe either from Hamburg by rail or from
Rotterdam by barge. They will take this into account in designing barge services.
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Firm Impact of business model on design of 
barge services

Barge operators Focus on efficient utilization of barges

Forwarders Focus on optimizing flows managed by forwarder

Shippers Focus on specific supply chain optimization

Deepsea terminal operators Focus on improving terminal efficiency

Inland terminal operators Focus on service quality of inland terminal

Road transport companies Focus on optimizing mix of trucks & barges 

Shipping lines Focus on container repositioning issues

Port authorities Focus on modal shift 21 to alleviate road congestion

Secondly, the transaction costs of coordination required to align interests are
often very high. For example it may be possible to develop a contract between
shipper and forwarder under which price reductions for the shipper depend on
additional volume for the service, but such contracts are difficult and expensive 
to develop and monitor. 
Thirdly, strategic behavior may constrain alignment in transport chains. For
example, shipping lines may not be willing to cooperate with forwarders in joint
intermodal services for competitive reasons.

Companies can and do act to align the interests of different players in the
transport chain, either by forming partnerships or through pricing. For example,
forwarders sell additional volumes on services designed for specific shippers, and
offer the shipper a lower rate in return. And terminal operators do make deals with
barge companies to secure barges arrive at fixed windows. Such initiatives have
indeed been developed, and in some cases with success, but a perfectly aligned
intermodal transport chain in which the overall chain is optimized is certainly not
yet a reality.

The optimal design of a barge or rail service therefore continues to depend on 
the business model of the company designing the service. This insight provides 
a basis for a quantitative analysis of network structures in scenarios with different

table 1

Impact of business model on design of barge services

21 Modal shift means a shift from road transport to other transport modes, mainly rail and barge.
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cargo controlling players. Such research has a good fit with the OPAC research
tradition and education programs. 

A related research avenue deals with (re-)designing new scheduled freight
transport services in a more qualitative manner. As far as I know, no academic
studies have specifically analyzed the factors that influence the success or failure
of newly developed freight transport services22, although such research would be
helpful for companies in transport and logistics. There is substantial literature on
new service development (NSD) in general. Applying these theories and concepts
to understand new service design in scheduled transport is certainly a challenging
research avenue23. 

Business model innovations and competitive dynamics in intermodal freight
transport
The final research theme is business model innovations in transport and logistics.
Companies often stick to the same business models for years, sometimes even
decades, but also change their business models. Such changes impact the
organization profoundly. A business model innovation changes the core logic for
creating and capturing value within a value network. Three kinds of business
model innovations can be distinguished (IBM Consulting, 2008):
• Enterprise model innovation: changing the ‘scope’ of the company by

outsourcing or providing in-house
• Revenue model innovation: new revenue streams or important changes in the

pricing structure 
• Industry model innovation: develop a new industry (e.g. the Apple iPod) or

redefine an industry (e.g. Dell)

In my opinion, the first type of business model innovation is the most relevant in
international freight transport. As argued above, in current intermodal transport
chain structures, the interests of different companies are not aligned. I would
argue that companies whose business models are best aligned with an overall

22 There is quite substantial literature on new service development in the airline industry (see for
instance Gustafsson et al. (1999).

23 For a literature overview see De Jong and Vermeulen (2003). De Brentani suggests that for incremental
new business service development (relevant for most new products in scheduled transport), managers
can enhance company performance by introducing new services that have a strong corporate fit, by
installing a formal ‘stage-gate’ new service development system, and by ensuring that efforts to
differentiate services from competitive or past offerings do not lead to high cost or unnecessarily
complex service offerings.
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efficient transport system will perform better than those whose business model is
less well aligned. Business model innovations that improve overall system
performance can therefore give companies a competitive edge. I would like to
discuss four of such ‘business model innovations’ in international freight transport
chains, one of which is already established, and three more speculative thoughts.

First of all, the extended gate model, in which a terminal operating company
designs and offers transport to an inland port, is a business model innovation in
the terminal operating industry. I will not discuss this in detail, but stress that the
joint optimization of sea terminal and inland terminal utilization and a shift from 
a pull oriented transport chain to a push oriented transport chain is at the core of
this business model innovation. This is a step further than ‘just’ joint ownership of
both sea terminals and inland terminals by the same parent company24.

Secondly, terminal operators may develop tariff structures with penalties for 
‘out-of-window’ arrival of ships (a revenue model innovation) may develop 
a competitive edge. Currently, the vast majority of ship arrivals are not according
to schedule (Notteboom, 2006). The costs of such out-of-window arrivals are
largely passed on to the terminal operator and to barge, train and truck operators.
Shipping lines may save money by not increasing vessel speeds to arrive on time,
but this leads to costs elsewhere in the chain. I would speculate that the latter
costs are substantially higher than the former. The suggested tariff structure may
improve alignment and may thus be viable.

Thirdly, I would speculate that low-cost port-to-port shipping lines may be a viable
business model innovation. All shipping lines provide hinterland transport
services. The logic of ‘bundling’ these activities has been analyzed (Acciaro and
Haralambides, 2007), but not with very clear conclusions. One of the main drivers
of these activities seems to be the fact that shipping lines manage empty
container flows. These containers have to be collected from shippers at inland
destinations and thus enforce shipping lines to organize land based transport. 
An alternative solution for this would be for shipping lines just to sell container
slots, and leave it to those that organize door-to-door transport to lease the

24 Some terminal operating companies have already for some time invested in inland hubs. So one could
argue this business model innovation has been around for a long time. However, I think that an
additional change in the core logic is to regard the terminal operations in the port and at the inland
node as one integrated system. Thus, seaport and inland operations cannot be organized in different
business units. 
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containers. Such a business model innovation may lead to a reduction of
operational costs. And such a business model innovation may be viable in 
a market with overcapacity and various firms with financial problems25.

Finally, specialized companies may emerge that focus on the redesign of
intermodal services. This activity requires such specific capabilities that it can
better be outsouced (in a partnership model) than provided in-house. This is
similar to the concept of fourth-party logistics providers (4PL) that focus on the
(re-)design of intermodal services, and may be able to create value for a variety of
players in transport and logistics. 

All of these are speculative thoughts and certainly not based on academic
research, but they do provide some challenging and relevant research
opportunities that I intend to work on in the coming years.

That concludes my overview of the research challenges I intend to take up in the
coming years. I would like to end this inaugural address with some personal
notes. 

25 An initiative for a low-cost shipping line has been announced, but no further information has been
disclosed. News reports suggest the company would provide intra European port-port services, see
http://www.bairdmaritime.com/index.php?option=com_content&view=article&id=3713:
denmark-tcc-defies-container-downturn&catid=66:container&Itemid=57
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The title of this inaugural address – Transport, logistics and the region – points to
the regional dimension of our research ambitions. Academic research aims to yield
general conclusions and reach an international audience. But at the same time
such research can be relevant for local governments and the business community.
I am very grateful to the province of North Brabant that not only finances the
Transport and Logistics chair, but also recognizes the importance of such
academic research. 

Thanks also to the members of the Executive Board of Eindhoven University of
Technology and to the dean of the Industrial Engineering & Innovation Sciences
department for granting me this opportunity.

Furthermore, many thanks to my colleagues at Port of Rotterdam Authority, who
have always supported my ambition to remain involved in teaching and research
and many thanks to former colleagues at Erasmus University Rotterdam, for their
support and friendship. 

Finally, many thanks to my OPAC colleagues for a productive and pleasant working
environment, and especially to Jan Fransoo, Ton de Kok, Tom van Woensel, 
Frank van den Heuvel en Karel van Donselaar, for their cooperation and support. 

Personal notes
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The red boxes are the traditional activities of a shipping line and the yellow ones
additional activities that some shipping lines have added to their core activities. 

Of course this figure does not capture the complete business model of a shipping
line. But the effects on the scope of the company are very important in transport
and logistics: the most relevant differences between forwarders (some move to
3PL services, some not, Lai and Cheng, 2004), shipping lines (some provide 
door-to-door transport services, others not), and terminal operators (some
develop hinterland networks and others not, see de Langen and Chouly, 2009) 
are differences in the scope of activities.

Appendix 1: The scope of
activities of a shipping line
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