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Executive Summary
The aim of this deliverable is to define the state of the art and the managerial complexity
of the integration of at least two modes of transport within the freight sector in Europe.
The benefits arising from co-modal solutions encompass the economic competitiveness
of a region to reduce total logistics costs for supply chains and single firms – in terms of
inventory and transport costs. Nevertheless, companies are still reluctant to shift to comodal solutions because of the perception of reduced service levels in terms of
timeliness and availability. In fact, co-modal transport is said to be slower and have a
lower reliability.
In order to facilitate the use of more than one mode of transport in the European freight
logistics sector, it is essential to understand the complexity of such a shift.
The concept of Co-modality
Many definitions were used to describe this phenomenon, namely intermodality, comodality, multi-modality and synchro-modality all of which have been used
interchangeably in many literatures. It is essential to understand if there are any major
differences between them. Each of these contributes to a broader understanding of the
phenomenon by stressing a specific focus; all of these factors will offer a comprehensive
definition of co-modality.
Co-modality and the logistics/supply chain strategy
A call for freight consolidation has been made in order to reach the scale needed to shift
to less polluting modes. However, in the existing literature, the feasible solutions to
freight consolidations are limited to two options: firstly the intervention of a carrier
consolidating different shippers’ logistics flows; secondly, the shipper consolidates their
internal operations through logistics centralisation (Eng-Larsson and Kohn, 2012).
This paper extends this call to horizontal collaboration to consolidate flows so that the
modal shift becomes an economically viable measure (Cruijssen, 2012). However, issues
around trust, solidarity, and mutuality arise (Palmer et al., 2012), hence the complexity
of inter-firm flow consolidation is even higher due to the resources needed to initiate and
maintain the collaboration.
Shipper’s perspective: At a single firm level, the benefits of the use of multiple modes for
seamless transport are the single company as lower cost and being green, but also those
of higher reliability and higher resilience, the modal shift being considered as a
mitigating strategy for logistics risks. This is somehow in contrast to common sense, i.e.
that co-modality works only for low value, bulky products with a predictable demand.
However, the elements of low value, bulky products for long distance were not found to
be determinants for the single shipper.
In order to evaluate the impact of a modal shift on costs, Liedtke (2012) refers to the
concept of the Total Logistics Costs to define the optimal shipment size (economic order
quantity – EOQ) in a co-modal solution (road plus rail vs road). The definition of the
economic order quantity in a co-modal solution is therefore dependent on a number of
variables, among those the most controversial are the break-even distance and the
inventory level.
Logistics service provider’s perspective: Among logistics service providers, many feel
that co-modality can be a huge advantage when it comes to mitigating transport costs.
They feel that usage of rail and sea would also help reduce traffic congestion on roads
and reduce CO2 emissions. However, most of them are worried about the shift from road
to rail/sea and feel the process might not happen as quickly as one would hope for. This
is especially voiced by the smaller LSPs and companies who have predominantly worked
with road freight during their entire business life and have little or no experience of
rail/sea freight services.
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Collaboration Concepts for Co-modality
Co-modality could lower transport and inventory costs while maintaining logistics
performance in terms of order fill rate and timeliness – and reducing the carbon impact
of freight transport. However, the complexity of such a shift is high for both shippers and
service providers, and it seems to be the barrier that has stopped co-modality from
spreading throughout Europe as a viable transport solution.
Technical issues: There are several technical issues related to consolidation for comodality: network design, scheduling, the location of terminals and hubs, technologies
for loading/unloading and transhipment. Although these aspects are not in the scope of
the project, the relevant contributions are referenced.
Organisational Issues: The “cost” of coordination and collaboration are explored for a comodal initiative, due to the need for intermediation to consolidate and manage the
logistics critical mass.
The main open questions on coordination and collaboration can be summarised into the
following points:
 Need for intermediation and coordination to overcome the power imbalance and
to reduce searching and transaction costs, and to avoid moral hazard and
opportunism.
 Fair gain sharing: the presence of conflict in co-modal initiatives is also connected
to the perception of the unfair share of gain. Fair gain sharing is a proxy for
horizontal collaboration.
 Information sharing and visibility: shippers and carriers do not collaborate
horizontally because of competition law, fear of losing competitive advantage,
and a lack of cross network visibility, among others.
 Risk allocation: The existing literature allocates the risk related to co-modality
(unused capacity, disruptions, delays, etc.) to the carrier which is usually in
charge of the consolidation of different flows from its clients.
Business Model for Co-modality in a collaborative environment
The CO3 project aims to define a novel business model, able to overcome the barriers
and to facilitate the mental, technical and operational shift required to enhance Europe’s
competitiveness through co-modality.
After describing four existing business models and their limitations in terms of fair gain
sharing, visibility, and risk allocation, the report describes an advanced business model
for co-modality in a collaborative environment. There are three main points that need
attention in order to find a business model able to address both the need for
intermediation, and the coordination of the flows to allow the consolidation to reach the
“critical mass”. They are: legal issues, fair gain sharing, and the presence of the trustee.
Legal Issues: A significant difference from the existing business model is related to the
fact that a co-modal initiative in a horizontal collaboration requires an international
contract among multiple parties. While in the existing business models contracts are
usually stipulated to be on a one-to-one basis, it is proposed at this point to develop a
multilateral contract.
Fair Gain Sharing: A fair gain sharing in a multilateral contract is even more important
and it is advisable to use a formula which is easy to understand and guarantees an even
sharing of the benefits. The most suitable formula was indicated by Cruijssen (2012) as
the Shapley Value.
Trustee: A main source of problems for co-modality is the presence of conflicts, often
related to uneven positions of power among actors in the supply chain. Cruijssen (2012)
argues there is a need for a specialised entity to set up, manage and develop a
collaboration. If such a neutral, transparent and trusted party is not present, there is a
severe risk that not all parties will work together efficiently in the long run on a fair, give
and take basis.
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1. Introduction
1.1.

Background

The EU-funded project CO3 (Collaboration Concepts for Co-modality) aims to develop,
professionalise and disseminate information on the business strategy of logistics
collaboration in Europe. The goal of the project is to deliver a concrete contribution to
increasing vehicle load factors, reducing empty movements and stimulate comodality, through collaboration between industry partners, thereby reducing cost and
transport externalities such as congestion and greenhouse gas emissions without
compromising the service level. The project will coordinate studies and expert group
exchanges and build on existing methodologies to develop legal and operational
frameworks for collaboration via freight flow bundling in Europe. Furthermore, the
project consortium of knowledge institutes and specialised industry players will
develop new business models for logistics collaboration. The developed tools,
technologies and business models will be applied and validated in the market via pilot
studies. Finally, the CO3 consortium will promote and facilitate matchmaking and
knowledge-sharing through conferences and practical workshops to transfer
knowledge and increase the market acceptance of collaboration.
The core of the CO3 project is what is referred to as the applied research cycle. This
cycle has been set up as a continuous learning and feedback loop between the models
and tools needed for supporting collaborations, the most suitable business models for
groups of companies wanting to collaborate and finally the actual test cases for
collaboration. These elements are developed under individual work packages as
shown below.

Toolbox

Business
models

Pilot projects

Figure 1: The Co 3 Applied Research Cycle

1.2.

Scope of the deliverable, aim and objectives

The scope of this deliverable is limited to the integration of multiple modes for
seamless transport in Europe and its managerial implications within a (collaborative)
supply chain context.
In order to facilitate the use of more than one mode of transport in the European
freight logistics sector, it is essential to understand the complexity of such a shift, as
it has prevented the full development of this approach to freight transport, and
ultimately has had a significant impact on the European Union CO2 reduction target.
The aim of this deliverable has therefore been to define the state of the art and the
managerial complexity of the integration of at least two modes of transport within the
7

freight sector in Europe. It can help shed light on the challenges companies are facing
in doing so and identify the conditions that can facilitate the development process
towards collaboration using multiple modes of transport.
In order to reach the overall aim of the paper, specific objectives are:
 Firstly, in order to better understand the topic, more clarity is required in the
use of terminology. There is a huge variety of terms related to the integration
of multiple modes for seamless transport which creates confusion. The
common ground and the differences in the terms co-modality, intermodality,
multi-modality and synchro-modality will be explained.


Secondly, in order to encourage a shift in modes of freight transport, the
managerial issue is going to be explored to better understand why companies
(both shippers and service providers) are sticking to the traditional uni-modal
solution to implement their logistics strategy.



Thirdly, the integration of two or more transport modes is going to be
contextualised into a collaborative environment. In the first instance, an
overview of the existing collaborative business models and their main
weaknesses are presented. In the second instance, the implications of comodality in a collaborative environment will be explored with the focus on the
concept of the trustee, the gain sharing mechanisms and the legal aspect.

In order to achieve this aim, the methodology of this deliverable has been to:
 Collect secondary data, in the form of reports, statistics, conference
presentations, among others;
 Perform a literature review to unravel the complexity of the topic and its
dimensions;
 Collect primary data from service providers that 1) currently have various
degrees of intermodal transport, 2) are willing to but are constrained by the
complexity, 3) are not willing to pursue any modal shift (28 practitioners in
total).
The insights from this paper will inform the CO3 Logistics Laboratory case tests.

8

2. The concept of co-modality
Freight transport is essential for the competitiveness of the European economy and
for the quality of life of EU citizens. It is estimated that the volumes of goods
transported in Europe will increase by 50% between 2000 and 2020. In the years
ahead, freight transport must address the challenges of efficiency, quality and
sustainability. It will therefore need to come up with suitable responses to the
problems of congestion, climate change (freight transport is responsible for one
third of the CO2 emissions arising from transport).

(Review of EC Transport White Paper 2001, 2006)

2.1 Definition and scope
The European Commission has made constant efforts to facilitate the modal shift in
the freight logistics market in the last 10 years as a means to maintain and reinforce
the continent’s economic competitiveness, and to reduce greenhouse gas emission
and to reach the objective to reduce CO2 by 80-95% below 1990 levels by 2050.
Many definitions were used to describe this phenomenon, namely intermodality,
multi-modality, co-modality, and recently synchro-modality all of which have been
used interchangeably in many literatures. It is essential to understand if there are any
major differences between them. Each of these contributes to a broader
understanding of the phenomenon by stressing a specific focus; all of these factors
will offer a comprehensive definition of co-modality that is going to be used in this
paper as a term of reference.
The concept of co-modality (Fig.2) covers the following technical aspects:
 The use of more than one mode of transport for seamless logistics
 The use of the Intermodal Transport Unit (ITU – a container that is standard
and can be moved from one mode to another)
 Efficiency optimisation of the modes of transport (i.e. truck fill)
Apart from the technical dimension of the definition, co-modality encompasses three
building blocks:
 It is a means to reduce the environmental impact of freight transport
 It requires a specific legal and interoperability framework
 It entails a management framework for supply chain coordination – i.e. channel
leadership, logistics performance, and risk and benefit sharing.

Co-modality
Use of more
than one mode
of transport for
seamless
logistics

Use of Intermodal Transport
Unit (ITU)

Optimisation of
each transport
mode

Reduction of greenhouse gas emissions
Legal framework
Managerial framework in a supply chain perspective

Fig.2: Dimensions of co-modality
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The remainder of the chapter is structured as follows. A comprehensive coverage of
the existing terminology is going to be performed in order to investigate in depth the
definition of co-modality. Aspects of each dimension will be linked to the challenges
arising in a collaborative inter-firm context.

2.2.

A comprehensive review of the existing terminology

In the first instance, to understand the reasons why the EU freight market has not
experienced a significant shift from uni-modal solutions to the integration of more
than one mode of transport, the evolution of the concept itself has to be investigated
in its multiple nuances. A plethora of similar and connected terms exist and they have
been using interchangeably in the last few years: co-modality, intermodality, multimodality, and synchro-modality. Against such a replication of terms, many aspects
were under-investigated or disregarded causing a rather limited implementation in the
supply chains of the European continent.
The common ground among the different terms is the use of more than one mode of
transport (road, rail, sea, and air) and terminals as interchange pints between these
modes in freight logistics. However, the terms differ from each other and a higher
degree of clarity is therefore required to understand the main challenges for a
successful and wide scale implementation.
Intermodality
There is a wide range of definitions covering the concept of intermodality, all of which
have two aspects in common: firstly, the use of more than one mode of transport.
Secondly, the goods are stored in the intermodal transport units – ITUs (containers,
trailers) – they are transferred from one mode to another without being handled
directly (OECD Glossary of Statistics, 2003; Dekker et al., 2012). For a full list of
definitions please refer to Bontekoning et al. (2004). However, some definitions
enlarge the scope, including specifications on particular modes and when they should
be deployed. The European Union as well as the European Conference of Ministers of
Transport (ECMT; new name ITF – International Transport Forum) and the United
Nations Economic Commission for Europe (UN/ECE) have accepted the following
definition of Combined transport (CT): “Intermodal transport where the major part of
the journey, in Europe, is by rail, inland waterways or sea, and any initial and/or final
legs carried out by road are as short as possible.” Within CT, a distinction is made by
‘unaccompanied CT’ (goods travel in swap bodies, standardised containers or semitrailers transferred at terminals) and ‘accompanied CT’ (whole road vehicle and
traction cabin is driven onto a special wagon incl. special fitted couchette wagon for
drivers).
The Intermodal Association of North America describes intermodality as “a
combination of truck and rail, with or without an ocean-going link”. Woodburn and
Whiteing specify that intermodality is deployed for “longer distance flows, with rail or
water covering the majority of the distance and with road legs confined to the
beginning and end of the journey” (in McKinnon et al., 2010). The latter definition is
aligned with the latest White Paper from the European Union (2011), where
waterborne and rail modes are foreseen for long hauls. This point on the need to
cover a long haul when implementing intermodality deserves more evidence, since
the existing literature on the viability of intermodal projects offers a range of
minimum km/miles. The break-even distance is going to be further investigated in
Chapter 3.
Interestingly, one of the earlier definitions available includes a managerial aspect,
which was disregarded in most of the subsequent literature: “Intermodalism is a
technical, legal, commercial and management framework for moving goods from
10

door-to-door using more than one mode of transport”. This definition emphasises that
intermodalism is a service rather than a technology. In so doing, it draws attention to
the “soft” aspects of service delivery that facilitate the technology of multi-modal
transport. “Intermodalism is an integrated transport task in which a wide range of
quality of service and commercial factors are at least as important as the physical
movement of goods” (D’Este, 1996).
The present paper is aimed at covering the challenges of co-modality in a
collaborative environment; hence the managerial aspect has to be included. In fact, it
offers the right perspective to adopt since in the EU – which represents the
geographical scope of our research – the shift is pushed through market-based
mechanisms and in competition among companies (European Union Transport White
Paper, 2011). For instance, the Marco Polo fund was created to financially sustain
“…innovative initiatives, particularly to promote sea motorways, [which] will aim at
making intermodality more than just a simple slogan and turning it into a competitive,
economically viable reality” (European Union Transport White Paper, 2001). If the
market mechanisms are those preferred, it is sensible to adopt a definition of
intermodality that encompasses the managerial and competitive aspects. Hence,
intermodality is defined as a service, not a technology.
If this perspective is assumed, a further element is taken into account – a supply
chain perspective. In fact, “intermodality offers firms a full range of transportation
mode and routing options, thus allowing them to coordinate supply, production
storage, finance, and distribution functions to achieve effective relationships with all
of the agents involved in their supply chain” (Rondinelli and Berry, 2000; CambraFierro and Ruiz-Beintez, 2009). This aspect is crucial because firms can consolidate
their flows through coordination to reach the scale required to shift to intermodal
solutions (Cruijssen, 2012). In Chapter 4 the connection between coordination and its
challenges in the context of intermodality will be explored.
The term intermodality appeared in the European Union Transport White Paper (2001)
as one of the solutions to reduce greenhouse gas emissions through the “technical
harmonisation and interoperability between systems, particularly for containers”. In
that circumstance, it was seen as a shift from road to rail and inland waterways (or
‘waterborne’). However, this perspective was partially abandoned in the reports that
followed in 2006 and 2011. On the other hand, the link with the environment has
been reinforced ever since and represents a further crucial element in our discussion.
The definition of intermodality can be summarised as:
 The use of more than one mode of transport for freight logistics;
 The use of the Intermodal Transport Unit to indirectly handle the goods when
switching from one mode to another;
 A technical, legal, commercial and management framework that facilitates the
technology of multi-modal transport;
 The increased coordination required at a supply chain level among firms;
 A means to reduce greenhouse gas emissions in the transport industry and to
ultimately reach the EU targets for 2050 (CO2 80-90% below 1990 levels by 2050
– EU Transport White Paper, 2001).
Co-modality
The term co-modality was first used in the mid-Term review of the European
Commission’s Transport White Paper 2001 (2006) with a specific meaning: “the
efficient use of different modes on their own and in combination, [to achieve] an
optimal and sustainable utilisation of resources”. The concept is introduced as a way
to disconnect mobility from its negative side effects (for instance, congestion,
greenhouse gas emissions, accidents, low asset utilisation, etc.). The term was
introduced to take a slightly different angle on modal shift, in order to reduce the
dissatisfaction among road hauliers that considered the Transport White Paper 2001
11

as a direct threat to their business. In fact, the declared aim in the EU was to reduce
road transport. The shift from one mode to another was recalled mainly for the long
haul – and in particular in the context of the consolidation of international players in
the economic scenario.
Nevertheless, the term co-modality differs from intermodality in its focus on
optimisation: on the one hand, the resource optimisation is related to the use of
cleaner and less polluting vehicles. On the other, the optimisation can be read in
terms of asset utilisation in transport. As mentioned in Cruijssen (2012), the
inefficiencies in road freight transport are enormous due to an overall efficiency score
of around 45%, mainly due to order fragmentation at shippers following just in time
production and working capital reduction policies. Hence, the term co-modality
introduces the concept of inter-firm freight consolidation, as connected to the use of
multiple modes of transport.
In 10 years, the outcome of this policy was not as successful as expected, as later
stated in the White Paper 2011, where the term co-modality was dropped in favour of
multi-modality.
Following the overall CO3 aim to encourage a structural breakthrough in the
competitiveness and sustainability of European logistics, this paper is going to focus
on the possibility of enhancing asset utilisation (hence reducing costs) through the
consolidation of flows and collaboration among firms. The managerial challenges to
achieve consolidation and collaboration in a co-modal environment are going to be
further discussed in Chapter 4.
The principles of co-modality are summarised as:
 Optimise each mode (clean and efficient);
 Integrate modes for seamless transport (intermodality);
 Modal shift for long distance, urban and congested corridors (Thielman, 2009).
Multi-modality
The term multi-modality is probably the most ambiguous. In fact, according to the
OECD Glossary of Statistics, there are two definitions:
 On the one hand, the European Conference of Ministers of Transport (ECMT)
outlines multi-modal transport as the “carriage of goods by at least two
different modes of transport”.
 On the other hand, the United Nations Convention on International Multi-modal
Transport of Goods describes international multi-modal transport as “the
carriage of goods by at least two different modes of transport on the basis of a
multi-modal transport contract from a place in one country at which the goods
are taken in charge by the multi-modal transport operator to a place
designated for delivery in a different country”.
In more detail, there is the need to “provide adequate compensation in cases where
damage occurred, but the transport mode on which it occurred cannot be determined”
(OECD, 2003). The latter perspective reinforces the legal aspect already mentioned in
the most comprehensive definition of intermodality. In the European Union itself, the
policy related to multi-modality is not yet harmonised within the Member States. The
Transport White Paper (2011) clearly states a list of conditions for innovative
transport in terms of both standards and regulations. Moreover, the combined use of
modes of transport for freight logistics has several legal implications, especially in a
collaborative environment, that have to be fully understood in order to support firms
– both shippers and service providers – within that collaborative environment. In fact,
the most important missing link is a robust legal framework to make horizontal
collaboration anti-trust compliant. The combination of co-modality and horizontal
collaboration exacerbates the legal complexity. This aspect is briefly going to be
12

covered in Chapter 5. The CO3 project aims at developing a coherent and robust legal
framework in order to make horizontal collaboration anti-trust compliant.
For a comprehensive overview of the UN policy on multi-modality, the author refers to
Faghfouri (2006), where the legal aspect related to loss and damage is covered.
To summarise, the definition of multi-modality covers the carriage of goods by at
least two different modes on the basis of a multi-modal transport contract from a
place in one country at which the goods are taken […] to a place designated for
delivery (OECD, 2003).
Synchro-modality
From a shipper's perspective, synchro-modal transport means that a shipper agrees
with a logistics service provider (LSP) on the delivery of products at a specified cost,
quality, and within sustainability targets, but gives the LSP the freedom to decide how
to deliver according to those specifications. This freedom gives the LSP the possibility
to deploy different modes of transportation flexibly. The decision to switch to different
modes of transportation may depend on actual circumstances, such as traffic
information, instant availability of assets or infrastructure and all other factors that
might change requirements, so that actual transport of goods can easily and
seamlessly be shifted between different modalities (Dinalog and European Getaway
Services websites).
A synchro-modal pilot study was successfully launched in 2011 on the corridor from
Rotterdam to Tilburg (Lucassen and Dogger, 2012). It includes a tri-modal network
with mode-free booking by shippers, where for each container the best transport lane
is selected and where different parties work together in optimizing a transport chain.
The results of the pilot are promising, as shown in figure 3.

Fig. 3: Modal split for truck, barge and rail for the Rotterdam port in 2010 (Lucassen
and Dogger, 2012)
The figure indicates the modal split for truck, barge and rail; for the Rotterdam port in
2010, the modal split target for 2033 and the modal split results for the network in
this pilot study (that are higher than the target figure).
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Fig. 4: The Synchro-modality Framework (Lucassen and Dogger, 2012)
A comprehensive synchro-modality framework was developed (see figure 4), where
two aspects of the Control & Cooperation box are of paramount interest for the scope
of the CO3 project:




Firstly, the leadership of the co-modal solution. In fact, once the logistics
objectives are agreed between the shipper and the LSP, the latter
autonomously makes the decision on how, when, and using which modes to
deliver the goods in the most convenient way for the LSP. However, not all the
risks are associated with the LSP. The model suggests the creation of a
“control tower”, which is a team formed by all the companies involved to
coordinate the operations and to have visibility of the logistics flows. The
concept of risk sharing adds complexity to co-modal solutions and requires
managerial tools to find an equitable solution for all the parties involved
(Cruijssen, 2012).
Secondly, in a synchro-modal transport system it is essential to formalise the
cooperation, e.g. with rules for gain, cost sharing and decision making,
especially in multilateral initiatives. Further considerations of this are
presented in Chapter 3.

To summarise, synchro-modality foresees the dynamic planning made by a service
provider, after agreement with the shipper on cost, quality and sustainability targets.
It also requires centralised planning and control through a multi-partner team.
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2.3. Summary
Table 1 summarises the definition of the concepts described.
Concept
Co-modality

Focus
 Optimise each mode (clean and efficient);
 Integrate modes for seamless transport (intermodality);
 Modal shift for long distance, urban and congested corridors
(Review of EC Transport White Paper, 2006)

Intermodality

 The use of more than one mode of transport for freight logistics
(OECD Glossary of Statistics, 2003; Dekker et al., 2012);
 The use of the Intermodal Transport Unit for indirectly handling
the goods when switching from one mode to another (European
Conference of Ministers of Transport, 1993; OECD Glossary of
Statistics, 2003; Dekker et al., 2012);
 A technical, legal, commercial and management framework that
facilitates the technology of multi-modal transport (D’Este,
1996);
 The increased coordination required at a supply chain level
among firms (Rondinelli and Berry, 2000; Cambra-Fierro and
Ruiz-Beintez, 2009);
 A means to reduce the greenhouse emissions in the transport
industry and to ultimately reach the EU targets for 2050 (EU
Transport White Paper, 2001)

Multi-modality

 The carriage of goods by at least two different modes (ECMT)
 Multi-modal transport contract from a place in one country at
which the goods are taken […] to a place designated for delivery
(OECD, 2003)

Synchromodality

 Leadership of the service provider in the dynamic planning of
modes;
 The shipper only agrees on cost, quality and sustainability
targets;
 Need for formalised multilateral cooperation and centralised
planning and control
(Dinalog; European Getaway Services; Lucassen and Dogger,
2012)
Table 1: Overview of definitions
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3. Co-modality and the logistics/supply chain strategy
In Europe 76% of all tonnes/kilometre movements are by road with the remainder
sent by rail and water. The EU is encouraging movement from uni- to co-modal
solutions but this percentage has only reduced slightly over many years (Palmer et
al., 2012) as shown in Table 2. For a comprehensive review please refer to the
Intermodal Yearbook 2011/2012 (European Intermodal Association, 2012).

Percentage

Modal Split in EU 27 (2001-2010)
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Railway

18.8

16.5

18.2

17.9

17.7

18

17.9

17.8

16.6

17.1

Roads

74.8

77.2

76

76.1

76.4

76.3

76.3

76.3

77.5

76.4

Inland Waterways

6.4

6.4

5.8

5.9

5.9

5.7

5.8

5.9

6

6.5

Table 2: Modal split in EU 27, Source: Eurostat

The benefits arising from co-modal solutions encompass the economic
competitiveness of a region to reduce total logistics costs for supply chains and single
firms – in terms of inventory and transport costs (Stank and Roath, 1998; Liedtke,
2012). Nevertheless, companies are still reluctant to shift to co-modal solutions
because of the perception of reduced service levels in terms of timeliness and
availability (Evers and Johnson, 2000). In fact, co-modal transport is said to be slower
and have a lower reliability (Dekker et al., 2009). According to EIA, co-modal
timeliness quality differs significantly by EU corridor.
A call for freight consolidation has been made in order to reach the scale needed to
shift to less polluting modes (European Commission, 2011; Woodburn, 2012).
However, in the existing literature, the feasible solutions to freight consolidations are
limited to two options: firstly the intervention of a carrier consolidating different
shippers’ logistics flows; secondly, the shipper consolidates their internal operations
through logistics centralisation (Eng-Larsson and Kohn, 2012).
This paper extends this call to horizontal collaboration to consolidate flows so that the
modal shift becomes an economically viable measure (Cruijssen, 2012). However,
issues around trust, solidarity, and mutuality arise (Palmer et al., 2012), hence the
complexity of inter-firm flow consolidation is even higher due to the resources needed
to initiate and maintain the collaboration.
The purpose of this chapter is to understand the intrinsic challenges and benefits of
co-modality from the perspective of the single company (both shipper and carrier) in
implementing their supply chain strategies. This is done through a literature review
for the shipper’s perspective and the collection of primary data from a panel of 28
experts for the carrier’s perspective.
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3.1. How can co-modality assist the supply chain strategy of a single
company?
The transport sector is expected to grow by 50% by 2050. Despite the interventions
made, the transport system is not sustainable in terms of oil dependence, carbon
emissions, congestion, and the social costs of accident and noise (European
Commission, 2011). This will impact on the competitiveness of the sector not only at
a Europe-wide level, but for the single firms struggling with increasing logisticsrelated costs.
At a system level, the benefits are fundamentally three:
1) to enhance European competitiveness (See EU Lisbon Agenda) and to cope with
the ever increasing demand for transport;
2) shift towards a ‘resource efficient Europe’;
3) to minimise the environmental impact (Della Site and Salucci, 2010).
At a more local/regional level, the setting up of intermodal hubs creates the
conditions for new companies and increases the competitiveness of the area
(Bontekoning et al., 2004; Rondinelli and Berry, 2000; Stank and Roath, 1998).
At a single firm level, the benefits of the use of multiple modes for seamless transport
are clearly summarised by Proffitt (1995): companies will be seeking solutions to their
pan-European distribution needs which will allow them to gain the maximum benefits
from manufacturing but ensuring that ever more exacting service levels are achieved.
According to Rondinelli and Berry (2000), economic globalisation, agile manufacturing
and speed to market delivery are creating greater demand for intermodal
transportation services and infrastructures. This view is supported by Woodburn and
Whiteing (in McKinnon et al., 2010); they list the benefits arising from modal shift for
the single company as lower cost and being green, but also those of higher reliability
and higher resilience, the modal shift being considered as a mitigating strategy for
logistics risks.
This is somehow in contrast to common sense, i.e. that co-modality works only for
low value, bulky products with a predictable demand. Co-modal solutions are chosen
in order to lower costs, but they are not considered to be as reliable, in terms of
service level, as the uni-modal solution. It is not fully clear if co-modality can work in
a lean logistics environment only (usually applied when the demand is predictable), as
widely accepted, or if it is suitable for an agile logistics environment (usually applied
when the demand is unpredictable), as suggested by Rondinelli and Berry (2000).
Bontekoning and Priemus (2004) suggest that shippers do not decide on rational
arguments only when it comes to transport mode choice, rather they are influenced
by the perception of co-modal solutions’ performance – which is not very high,
generally speaking. For instance, switching to an intermodal rail-road solution is
potentially interesting but difficult to implement because it may jeopardise logistics
performance (Eng-Larsson and Kohn, 2012). Moreover, the methods to calculate costs
in intermodal chains are still in their development stage, and do not fully support the
decision making process related to mode choice as yet (Behrends and Flodén, 2012).
However, Janic (2007; 2008) developed a model for calculating the full costs of a
given intermodal and road freight transport network, including the externalities.
In this section, a literature review is performed in order to better clarify the
dimensions of complexity for co-modality and to launch new perspectives to overcome
them to ultimately increase the modal shift in the European logistics sector, its
competitiveness and sustainability over time.
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Eng-Larsson and Kohn (2012) discuss the factors that influence the success of a
modal shift as seen from the shipper’s perspective. They challenge the existing
literature by refining a more comprehensive model – a summary is presented in Fig.
5.

Fig. 5: Factors influencing the impact of a modal shift on logistics performance
(Eng-Larsson and Kohn, 2012)

Their results can be summarised in the following points, where a modal shift requires:
1. More resources in the transport purchasing process for the tender – if there are
no resources for a proper procurement process the shift may be difficult to
perform.
2. Having stable flows rather than high volume for the single shipper to make the
investment
3. A centralised system control of inventory and transportation decisions.
4. Certain operational adjustments are requested in relation to the product
characteristics – to maintain the service level and to reduce transport costs.
a. Firstly, they found some companies were increasing their inventories,
hence their costs – where the net benefit for the co-modal solution was
still positive (as was the case for low value products).
b. Secondly, high value products required a longer delivery window to avoid
higher inventories.
The elements of low value, bulky products for long distance were not found to be
determinants for the single shipper (although they had some consequences if the
value of the product was high and the product itself particularly delicate), rather for
the carrier in order to reduce its operational risk and to offer a good service.
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Eng-Larsson and Kohn (2012) developed the first comprehensive framework to
describe the factors of success for a modal shift and their impact on logistics
performance. Ultimately, shippers determine their modal choice by finding a balance
between costs (storage and transport) and service.
In order to evaluate the impact of a modal shift on costs, Liedtke (2012) refers to the
concept of the Total Logistics Costs to define the optimal shipment size (economic
order quantity – EOQ) in a co-modal solution (road plus rail vs road). The
mathematical functions are described in the box below.

The Total Logistics Cost is expressed by Eq.1:

(1)
where Q is the microscopic flow of goods ([pallets/time]); q lot size or average order
quantity ([pallets]); p unit value of the goods ([EUR/pallet]); d distance between
sender and recipient of the goods; h imputed capital cost rate for inventory holding
([%/year]); w warehouse storage cost per unit per year ([EUR/pallets/year); and
c(q,d) variable transport costs depending on q and d.
By substituting the second term of Eq. 1 with the quadratic function for the transport
cost:

(2)

where ct(q,t) is the transport cost function; q, average order quantity; α(d), β(d), χ(d)
are parameters in dependence of transport distance d; cfull(d) is the tariff of a full
load transport in dependence of distance d; and u the error term. The tariffs reflect
the following cost components: cost for the avenue and shipment size for loading
and unloading, transhipment cost, and a proportion of the overhead cost allocated to
different clients of the forwarder.
By determining the first derivative with respect to q, the economic order quantity
results in:

(3)

The definition of the economic order quantity in a co-modal solution is therefore
dependent on a number of variables. In this paper, the aspects directly related to the
shippers and the implementation of their logistics strategy through logistics
performance in a co-modal solution is further explored through the existing literature
on the break-even distance, and inventories.
Break-even distance: The existing literature is quite diverse in quantifying the breakeven distance of intermodal transport. While the EU set the target of a 30% modal
shift in freight transport above 300 km by 2030 and 50% by 2050, Eng-Larsson and
Kohn (2012) challenge the figure of 500 km from previous literature by referring to a
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real-life case where the shift was successful for a 300 km distance along an
established European intermodal corridor between Norway and Sweden. Janic (2007)
states intermodal transport can neutralise the higher costs by increasing frequencies
in medium-distance markets – around 600-900 km to meet the larger demand.
Dekker et al. (2009) mention that intermodal solutions are competitive for distances
longer than 750 km. More recent research reveals intermodal line-trains could be a
good substitute for the road for a distance as short as 100 km (Behrends and Flodén,
2012).
In the case of short-sea-shipping, the synchro-modal project mentioned above
managed a modal shift from road to rail and barge on the Rotterdam – Tilburg link,
which is around 80 kilometres. The Alameda Corridor in the US connects the ports of
Los Angeles and Long Beach to the city of Los Angeles as a response to the rising
congestion in the area (www.acta.org). It serves a de-coupling point for big flows in
proximity of a port even for a very short distance – 32 km.
In the UK, intermodal rail freight activity increased by 62% between 1998/99 and
2010/2011, where most of the growth has resulted from ever greater volumes on the
corridor between ports and hinterland terminals (Woodburn, 2012).
It is not possible, therefore, to generalize or indicate the ideal distance for co-modal
solutions for freight transport. This is because it is dependent on the origin and
destination which could include road links at either end of the train or barge
terminals. The further away an origin or destination is from a terminal, i.e. a road
link, the less viable the train or ship leg, unless they are very long distances.
Although Janic’s (2007) results suggest the existence of economies of distance for
intermodal operations, distance is not a determining factor, rather a contextual
element that needs to be linked to other dimensions in order to evaluate the
feasibility of a modal shift. Yet, the existence of intermodal facilities and certain
geographical characteristics can positively influence the viability of modal shift – but a
case by case analysis is needed through the calculation of total logistic costs.
Inventories: As far as the author can determine, very little research has been done on
the integration of intermodal transport and inventory control. The main contributions
in the field are from Dekker et al. (2009) and Pourakbar et al. (2009).
Dekker et al. (2009) demonstrate that it is possible to obtain cost advantages by
switching partially from using road transport to intermodal transport even on a route
where intermodal transport is more expensive. They present four distribution
strategies in the fast moving consumer goods (FMCG) sector, where production is in
batches, and they introduce the concept of temporary storage – floating stock
positioned at transhipment points closer to the customer in anticipation of demand.
They develop the distribution strategies by combining decisions on centralisation vs.
decentralisation, and the use of road vs. intermodal transportation, to respond to the
high responsiveness required in a sector where just-in-time (JIT) is the dominant
principle for logistics strategy. The assumptions of the model are: batch production,
predictable demand in volume, containerised transport, and a standardised product
mix.
Dekker et al.’s (2009) four strategies are described as follows (see Fig. 5 below):
1. CS – centralised storage and uni-modal transport
2. DS – decentralised storage and intermodal transport
3. DS/CSS – decentralised storage at the intermodal terminal, intermodal
transport and centralised safety stock
4. MS – mixed storage, part of the production batch is centralised, part
decentralised, and the safety stock is in the factory.
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Fig. 6: The four distribution strategies (Dekker et al., 2009)

Dekker et al. (2009) evaluated the strategies above according to the following
criteria: expected costs (transportation, handling, storage and holding costs), average
order lead time, and order fill rate. The mixed storage (MS) strategy had better
performance both in terms of costs – the inventories are floating in the pipeline and
the storage level is lower – order lead time, and order fill rate, in spite of the possible
higher transportation costs of an intermodal connection.
Pourakbar et al. (2009) developed a mathematical approach for a floating stock
strategy to determine the optimal shipping time of containers through intermodal
routes.
Eng-Larsson and Kohn (2012) suggest the logistics system should be centralised by
using a central warehouse or distribution centre (DC). The responsibility for both
transport and inventory were in the hands of the same unit in order to make the
necessary trade-off between inventory and transport decisions. Aronsson and Huge
Brodin (2006) had already indicated centralisation as one of the strategic decisions to
increase the fill rate in transportation through flow consolidation to allow for a change
in the transport modes.
Liedtke’s (2012) methodology to determine the shipment size in a multi-modal
transport network was described above. However, in terms of the inventories and the
nature of the product, he indicates the physical characteristics of the transported
goods being more important for lot-size decisions than capital tie-up. Also, his
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analysis shows that railways could successfully enter the flourishing transport market
for goods that are shipped at a high frequency and in small consignments.
Although the existing literature on the single firm’s perspective on co-modality is quite
fragmented and limited, some main points arise and they challenge the shared vision
of co-modality being suitable for low value, bulky products on long distance only.
Also, co-modality is usually considered as having a much lower logistics performance
in terms of quality and speed than uni-modal solutions.
The literature review reveals that:


The ease of purchase and switching solutions is equally, if not more, important
than the quality of the solution itself;



Large volume may indeed simplify the shift as it increases the power of the
shipper, but smaller volumes may well be feasible for certain flows (for
instance when the transport provider is able to find other shippers for the
same flow);



The shift to a co-modal solution affects not only transport purchase related
decisions but also inventory levels, hence the need for internal coordination
and mixed strategies for distribution (for instance using the floating stocks);



An ideal break-even distance does not exist, it is related to individual cases;



The methodologies to calculate logistics costs and performance need to be
further developed, although the present paper reports some of the most
comprehensive attempts to support the decision making process;



Shippers see co-modal solutions as more complicated than uni-modal solutions
and their perception of the quality of the logistics services is very mixed. A
modal shift counting on the shipper’s initiative only is very resource intensive
and complex;



The high value, bulky products on the long distance approach to co-modality is
said to apply to logistics providers – however, it would shift the risk to them,
rather than on an even split among the various players in the supply chain.
The following paragraph covers the service provider’s perspective.

3.2.

Logistics Service Providers (LSPs)

Many of the smaller shippers have a great interest in intermodal solutions but
complain about the quality of the available services. The large service providers are,
however, plagued by low margins and are unwilling to build and invest in rail (or
barge) transport capacity as they have functioning road networks (Eng-Larsson and
Kohn, 2012). Smaller providers do not even have access to co-modality.
On the occasion of the Multimodal Show 2012 in Birmingham, 28 companies (Table 3)
in the logistics sectors were contacted and information was gathered from them to
further understand the barriers to modal shift.
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No.

Scale of
Operation
1 SME
2 Large
3 SME
4 SME
5 SME
6 Large
7 SME
8 Large
9 Large
10 SME
11 Large
12 Large
13 Large
14 Large
15 Large
16 SME
17 Large
18 SME
19 Large
20 Large
21 SME
22 Large
23 SME
24 SME
25 Large
26 Large
27 Large
28 Large

Industry sector

Country of
Operations

Freight Transport
Maritime Port Operator
Freight Transport
Logistics service provider
Logistics service provider
Maritime Port Operator
Freight Transport
Freight Transport
Freight Transport
3PL
Maritime Port Operator
Rail Freight
Trade Association
Freight Transport
Logistics service provider
3PL
Trade Service consultancy
Freight Transport
Logistics service provider
Maritime Port Operator
Logistics service provider
Logistics Consultants
Logistics service provider
Logistics service provider
Freight transport
Logistics service provider
Logistics service provider
Freight transport

UK
UK
UK, East Europe
Europe
Europe
UK
UK
MNC
MNC
UK, Middle East
MNC
Europe
UK
UK
UK
Italy
UK
UK, France, Italy
MNC
UK
UK
Europe
UK, Switzerland
Europe
MNC
MNC
MNC
MNC

Table 3: List companies interviewed

Figure 7 illustrates the percentage of participants of our panel of experts who agree
co-modality is required as opposed to those who prefer only road. 79% of participants
feel that co-modality can be a huge advantage when it comes to mitigating transport
costs. They feel that usage of rail and sea would also help reduce traffic congestion on
roads and reduce CO2 emissions. However, most of them are worried about the shift
from road to rail/sea and feel the process might not happen as quickly as one would
hope for. This is especially voiced by the smaller LSPs and companies who have
predominantly worked with road freight during their entire business life and have little
or no experience of rail/sea freight services.

23

Prefer
road 21%

CoModality
is
preferable
79%

Co-Modality is
preferable
Prefer road

Figure 7: Co-Modality vs. Road Freight
21% of them disagree on the usage of rail/sea and they say they still prefer road due
its simplicity and ease of operations. They feel that road can provide door to door
services and requires less freight handling than the other modes of transport.
Customer service still remains the top priority for a couple of them and they mention
that road might be the best way to serve customers efficiently. Most service providers
interviewed had enough capacity but still preferred road over rail/sea to achieve
better customer service. While the others also feel customer service is important,
they feel that customers’ interest in the environment might influence factors towards
considering a modal shift. A few companies were concerned about inventory holding
cost which they would incur when waiting for a full wagon load or a full container and
feel they can save on inventory holding cost by using road.
When asked about the barriers to collaboration, Fig. 8 illustrates the percentage of
companies who identified specific barriers.

Barriers to collaboration
90%

60%
47%

Lack of Trust

Cultural Barriers

Legal Concerns

40%

Investment

Figure 8: Barriers to collaboration
From figure 8, trust is the most identified barrier amongst all organisations. When
asked to identify what it is they do not trust, companies mentioned they would face
difficulties trusting others in order of ranking:
 Customer information, like name of customer, invoice, etc. (40%)
 Sharing personal strategies and sensitive data (40%)
 Fair gain sharing (20%)
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3.3.

Summary

This chapter is intended to serve as a comprehensive review that draws on the
existing literature and on a panel of experts to challenge the idea that co-modality is
only suitable for low value product with a predictable demand that has to be
transported for long distances. The existing literature shows this is not the case.
Both shippers and carriers’ perspectives were taken to stimulate thinking on ways to
reduce the existing barriers and increase collaboration for co-modality.
The report continues by assuming a supply chain perspective to disclose the crucial
aspects of horizontal collaboration for co-modality.
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4. Collaboration concepts for co-modality
In order to support the mental shift to horizontal collaboration advocated by project
CO3, it is necessary to understand the dimensions of co-modality influencing the
willingness to buy-in a collaborative initiative among shippers and service providers.
As clarified in the previous section, co-modality could lower transport and inventory
costs while maintaining logistics performance in terms of order fill rate and timeliness
– and reducing the carbon impact of freight transport. However, the complexity of
such a shift is high for both shippers and service providers, and it seems to be the
barrier that has stopped co-modality from spreading throughout Europe as a viable
transport solution.
As underlined by Palmer et al. (2012) not only technical issues, but cultural barriers
exist for collaboration among (quasi-)competitors. However, technical and cultural
inhibitors characterising the current business models could be overcome by novel
business models, as suggested by several authors (e.g. Eng-Larsson and Kohn, 2012;
Lucassen and Dogger, 2012).
The aim of this section is to understand the challenges at a supply network level
(Cruijssen, 2012). In the first instance, many suggest consolidating flows in order to
reach the “critical mass” to shift to co-modal solutions – although this aspect is rarely
approached at a network level. Technical issues are covered, in order to clarify the
directions needed to configure an efficient co-modal network.
In a second instance, the “cost” of coordination and collaboration are explored for a
co-modal initiative, due to the need for intermediation to consolidate and manage the
logistics critical mass. Organisational issues will also be explored.
The following chapter will build on this outcome to define the CO3 business model for
horizontal collaboration for co-modality.

4.1.

Consolidation – Technical issues

As mentioned above, a call for consolidation has been made by the European Union
(European Commission, 2011). Other references aligned to the call limit the
consolidation to two specific scenarios: 1. the intervention of a carrier among different
shippers’ flows or 2. the shipper’s internal operations through centralisation (EngLarsson and Kohn, 2012).
In the first case, it could be argued that logistics service providers consolidate their
clients’ flows as much as possible in order to reach economies of scale. It is, in a
sense, their business model by default. It must be noted that, in this case, the full
risk of the consolidation is faced by the carriers – if Shipper A is late, the truck
containing goods from Shipper B cannot wait in order to meet its service quality
criteria. The shippers do not share any risk with the carriers, who are already
struggling in a sector where the margins are very low.
In the second case, the decision to centralise inventories comes from the shippers’
logistics strategy which might not always be the most efficient solution.
The advantages of consolidation are: relatively higher service frequencies, higher
loading levels and/or greater economies of scale, more destinations from each point
of origin and possibly also the smoothing of handling peaks at terminals (Behrends
and Flodén, 2012). Macharis and Bontekoning (2004) define four basic consolidation
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networks (see Figure 9) and they state the distance is related to the need to
consolidate the logistic flows.

Figure 9: Four basic consolidation networks (Macharis and Bontekoning, 2004)
In a point-to-point consolidation network, trains or barges travel between two
terminals, without intermediate stops – this method requires large volumes to
guarantee a daily service. The other consolidation networks have intermediate stops
and consolidation points at different stages. This is clarified by Woxenius (2007, cited
in Behrends and Flodén, 2012) who extend the classification of the consolidation
network design to (Fig. 10): direct link, corridor, hub-and-spoke, connected hubs,
static routes and dynamic routes. The Direct link (similar to the point-to-point of the
previous classification) requires high volumes over long distances. The Corridor
consists of several terminals on their route offering a regular service and higher
frequencies – they are proposed as a measure for competing in the market segment
characterised by small volumes and short distances. In a Hub and spoke network, one
node is the hub and all unit loads can call this node for transfer, offering connection
between a large number of origins and destinations with medium and small terminals.
In the Connected hubs networks, several terminals of a region are connected to a hub
where the loads are consolidated for the long distance transport between the hubs
(regional consolidation).

Figure 10: Transport network design (O=origin, D=destination) - Behrends and Flodén
(2012)
The Static route design counts on a number of links that are used on a regular basis
and several nodes are used as transfer points along the route. Dynamic routes
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provide maximum flexibility by assigning links, depending on actual demand (it is
similar to the definition of synchro-modality).
Once the design of the network is set, the scheduling issues arise. For instance,
Kelleher et al. (2003) developed an integrated system to minimise the distance
travelled by empty containers whilst responding to transportation demand.
A major theme in the existing literature refers to the location of the terminal and hubs
in the EU. Arnold et al. (2004) used an integer linear programming formulation to
evaluate where to locate intermodal (road-rail) infrastructures in the Iberian
Peninsula. Their model reveals a very high sensitivity of the modal share to the cost
of rail. They also noticed the location of terminals will not significantly increase the
market share of combined traffic, although it could generate consequences for the
entire European transportation system. Alumur et al. (2012) introduced a hierarchical
multi-modal hub location as a means to demonstrate the trade-offs between the
investments and operational costs in a ground and air transportation system. Ishfaq
et al. (2012) explored the effect of limited resources and modal transit time variability
on a hub network design under service time requirements by using a queuing system
approach. Their results show the availability of resources is a big determinant of the
network structure.
Limbourg and Jourquin (2009) implemented their own flow-based approach which
takes the flows of commodities and their geographic spread into account to determine
the optimal infrastructure number and location for rail-road intermodal operations
(Fig. 11).

Fig. 11: Road flows in EU (Limbourg and Jourquin, 2009)
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Limbourg and Jourquin (2009) affirm that the decision to open a new terminal is most
often taken at the national or even regional level, ignoring the international network
effects. These local decisions can lead to a reduction of the global efficiency of the
intermodal transportation system. In Figure 12 below, they represent their optimal
location and number of hubs for rail-road intermodal solutions.

Fig.

12:

Location

of

hubs

and

corridors

in

Limbourg

and

Jourquin

(2009)

Many other contributions cover the technologies related to co-modality, for instance
the loading/unloading and transhipment issues in co-modal infrastructures for rail-rail
exchange (Wiegmans et al., 2007). A dedicated project (KOMODA) contributed to
develop a comprehensive methodology for ICT systems for e-logistics in a co-modal
environment.
These technological aspects, however, are not included in the scope of the present
paper.
The call for consolidation of freight flows requires the adjustment of infrastructures
and technologies. As already seen, the network design for consolidation implicates
decisions on the location of infrastructures, which in turn influences the efficiency of
the system. The choice of a specific configuration is connected to a certain type of
product, rather than a logistic strategy, or a preferred distance. These issues are very
complex at a regional or network level. On the other hand, consolidation might have
consequences for the shipper/shipper, shipper/carrier, and carrier/carrier
relationships. This softer aspect related to cooperation and collaboration among
companies is described in the following section.

4.2.

Coordination and collaboration – Organisational issues

Supply chains are required to have an adequate structure for distribution activities
where coordination between modes and transportation systems is essential (Lucassen
and Dogger, 2012). Integration and coordination also implies new forms of
relationship between suppliers, distributors, freight forwarders, firms, and possibly
even consumers that influence the management of the supply chain. The interaction
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between modes and agents contributes to increased efficiency in the supply chain
(Cambra-Fierro and Ruiz-Benitez, 2009). Cooperation and long-term partnership in
the channel could lead to improved performance that would allow a greater market
share (Taylor and Jackson, 2000). However, there is an imbalance in the risk
allocation between the intermodal players, requiring the development of new methods
for cost- and risk-sharing in intermodal settings (Eng-Larsson and Kohn, 2012).
Taylor and Jackson (2000) underline the conflicts existing in the channels of
intermodal industry, which can relate to incompatible goals, differing perceptions of
reality and ideological differences, communication breakdowns, and differing
perceptions of appropriate roles. This conflict has prevented the coordination needed
to maximise efficiency in areas such as information availability and equipment use.
The sources of this conflict are a crucial point in the lack of coordination and,
ultimately, in the success of co-modal solutions. The authors also present a
comprehensive review on sources of power, conflict and evolution in the intermodal
transportation industry as a barrier for co-modal implementation and success.
The main open questions on coordination and collaboration arising from the two
seminal contributions by Taylor and Jackson (2000) and Eng-Larsson and Kohn
(2012) can be summarised into the following points:
1. Need for intermediation and coordination;
2. Fair gain sharing;
3. Information sharing and visibility;
4. Risk allocation.
Each topic will be described in detail below.

I NTERMEDIATION AND C OORDINATION
There is a need for intermediation in the co-modal industry to overcome the power
imbalance. An intermediary is an independent party that can reduce the transaction
costs in the intermodal chain through innovative transaction methods rather than
vertical integration (Wang and Rong, 2008). In fact, buyers of intermodal solutions
are usually large companies with high volumes, hence considerable power. Large third
parties struggle with very low margins, while small logistics providers do not have the
capabilities to take over the role of intermediaries.
Taylor and Jackson (2000) also note that modal shift is better with the use of these
intermediaries, as they can bring benefits to the involved parties as a result of
specialisation and the division of labour. Wang and Rong (2008) list the benefits
related to the use of intermediaries: namely, reduction of searching costs
(consolidating transaction information), reducing transaction costs via scale economy
(freight consolidation), and avoidance of moral hazard and opportunism (no visibility
of data among the companies involved). Of the intermediaries mentioned, it can be
noted that no single party has specialisation in all capabilities and they depend on
companies to select them based on their core specialisation. The conflict is rooted in
the dependence on fellow partners that comes from specialisation.
Table 4
summarises the intermediaries present in the intermodal channel and shows the
functions often performed by each of them.
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Intermed.
Function
Regulation/
standards
Infrastructure
Marketing/
sales
Equipment
provision
Stuffing
Drayage
Line-haul
Terminal
operation
Stripping
Storage
Operations
coordination
Equipment
management
Invoice/
collection
Customs

Governm.

Shipper

x

Third
party

TL/
LTL

x

x

x

x

x
x

x

IMC

x

x
x
x

x

Line
Haul
x

Drayage

Ocean
carriers

x

x
x

x

x

x

x

x
x
x

x
x

x

x

x

x

x

x

x

x

x

x
x

Terminal
operators

x
x
x

x

x
x
x

x

x

x

x

x

x

x

x

Table 4: Intermediaries and their roles - Taylor and Jackson (2000)
Sherali and Lunday (2011) examined the apportioning a railcar fleet to car
manufacturers and railroads within a pooling agreement for shipping automobiles. It
required the establishment of RELOAD (a subsidiary of the Association of American
Railroad), acting a central agency coordinating the operations for the consortium of
shippers and carriers.
The IMC (Intermodal Marketing Coordinator) is the closest concept to the trustee in
CO3 jargon – having a clear role of the coordination of activities. As the trustee
deploys many other functions its role will be further described in the next chapter.

F AIR G AIN S HARING
The presence of conflict in co-modal initiatives is also connected to the perception of
the unfair share of gain. Co-modal initiatives require a certain level of collaboration
(as per Type II of the classification from Lambert et al., 1999; Cruijssen, 2012).
Trust, transparency and commitment are of vital importance – fair gain sharing is a
proxy for horizontal collaboration (Palmer et al., 2012). To the best knowledge of the
author, this crucial issue is mostly disregarded in the existing literature on comodality and collaboration. CO3 is going to address this to facilitate horizontal
collaboration for co-modality.

I NFORMATION S HARING AND V ISIBILITY
The lack of visibility in the supply chain is one of the top four supply chain obstacles
listed by Gartner (2012). For horizontal collaboration, Palmer et al. (2012) reveal
shippers and carriers do not collaborate horizontally because of competition law, fear
of losing competitive advantage, and a lack of cross network visibility, among others.
Information sharing and visibility among (quasi-) competitors can be a huge obstacle
for horizontal collaboration, due to the consequences linked to any infringement of
European laws. This is another relevant gap that CO3 is going to address.

31

R ISK A LLOCATION
Pant et al. (2011) describe the adverse impact on users across interdependent
industries resulting from a disruption in the operations of an inland port. Who is liable
for the damage and for the delay? Who is bearing the risk?
The existing literature allocates the risk related to co-modality (unused capacity,
disruptions, delays, etc.) to the carrier which is usually in charge of the consolidation
of different flows from its clients (Eng-Larsson and Kohn, 2012). Palmer et al. (2012)
report companies are concerned about any conflict of interest that could arise in a comodal initiative – suggesting risk must be mitigated and minimised, and included in a
legal document. Risk cannot be imputed to the carrier only, it would be far too difficult
to be handled by a single organisation. Appropriate legal solutions should be
developed in order to address this issue. In fact, new methods for risk-sharing in
intermodal settings and among all actors are needed (Eng-Larsson and Kohn, 2012).
4.3.

Summary

The need for intermediation and coordination, fair gain sharing, information sharing
and visibility, and risk allocation are the main open questions arising from the
literature in collaboration for co-modality. As is evident, these barriers can inhibit the
modal shift towards co-modality in Europe. The CO3 project aims to respond to the
call with a definition of a novel business model, able to overcome these barriers and
to facilitate the mental, technical and operational shift required to enhance Europe’s
competitiveness through co-modality (Eng-Larsson and Kohn, 2012; Della Site and
Salucci, 2010).
The next chapter will describe the existing business models and the CO 3 business
model.
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5. A business model for co-modality and horizontal
collaboration
In order to successfully promote a shift toward co-modality in Europe, it is necessary
to develop novel business models to overcome the barriers indicated in the previous
chapter, namely the need for intermediation and coordination, fair gain sharing,
information sharing and visibility, and risk allocation among the actors in the supply
chain.
5.1.

The existing business models for co-modality

The projects PROMIT1 and REORIENT2 describe four existing business models for comodality in a rail-road solution. Although not fully comprehensive of all the
possibilities, they represent a useful approximation to understand the limitations.
Model 1 (Fig. 13) is described as a balanced model where the train operator and the
3PL cooperate, although the 3PL concludes agreements with clients. In this case the
3PL is responsible for the service towards its customers and their needs.

Fig. 13: The Balanced model (PROMIT and REORIENT)
Model 2 (Fig. 14) is named the “Anchor customer model”, where the train operator
has a direct agreement with the clients. The consolidation and planning is performed
by the train operator, who takes the risk of under-utilisation of the train.

Fig. 14: The Anchor model (PROMIT and REORIENT)

1
2

http://www.promit-project.net/index.html
https://www.toi.no/article63-57.html
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Model 3 (Fig. 15) is called the Agent model, because the agents of the train operator
conclude contracts with clients. This model introduces a kind of intermediation role –
although the risk remains fully with the train operator.

Fig. 15: The Agent model (PROMIT and REORIENT)
Model 4 (Fig. 16) is named the 3PL model, where the 3 or 4PL suppliers manage
contract agreements and own the train operator. In this case the coordination is in
the hands of the 3/4PL, but there is no intermediation activity carried out by other
actors.

Fig. 16: The 3PL model (PROMIT and REORIENT)
5.2.

The development of a novel business model

The limitations of the existing business models, at least those described in the
previous paragraph, are the following: unfair and non-transparent gain sharing (it
remains related to the one-to-one negotiation), uneven share of risk (usually carried
out by the carrier), and unwillingness to share information (especially among
shippers) in (quasi-) competition regimes.
As mentioned above, an advanced business model for co-modality in a collaborative
environment is needed in order to align the need for intermediation, risk and benefit
sharing, and information sharing and visibility among the actors.
There are three main points that need attention in order to find a business model able
to address both the need for intermediation, and the coordination of the flows to allow
the consolidation to reach the “critical mass”. They are: legal issues, fair gain sharing,
and the presence of the trustee.
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L EGAL I SSUES
Parties have to realise that to implement horizontal collaboration (projects) contracts
are required, especially for co-modal solutions, which are international by definition.
In horizontal collaboration, different groups of market participants are involved. There
are shippers, intermediaries, transport and other LSPs. Sometimes these parties are
competitors. Horizontal collaboration in the supply chain is innovative, and involves
elements such as competition and trust which complicate the model.
A further complication is that collaboration between shippers in the supply chain,
which has horizontal (collaboration between shippers) as well as vertical (in the
supply chain) elements, cannot be covered by one contract, but only by multi-party
agreements.
A significant difference from the existing business model is related to the fact that a
co-modal initiative in a horizontal collaboration requires an international contract
among multiple parties. While in the existing business models contracts are usually
stipulated to be on a one-to-one basis, it is proposed at this point to develop a
multilateral contract.

F AIR G AIN S HARING
In Palmer et al. (2012), shippers shared their concern about a fair gain sharing and
an even commitment to the collaboration. A fair gain sharing in a multilateral contract
is even more important and it is advisable to use a formula which is easy to
understand and guarantees an even sharing of the benefits. The author of this paper
refers to Cruijssen (2012) for a comprehensive review of the existing methodologies.
In a co-modal initiative, the fair share of the benefits is even more relevant: in the
case of the LSP, they have the potential to increase their margins with collaborative
shippers.

T HE T RUSTEE
Cruijssen (2012) argues there is a need for a specialised entity to set up, manage and
develop a collaboration. If such a neutral, transparent and trusted party is not
present, there is a severe risk that not all parties will work together efficiently in the
long run on a fair, give and take basis. The main keywords for a trustee are
neutrality, transparency and safeguarded confidentiality of data provided. These can
never be compromised in any of the tasks performed by the trustee. In addition, the
trustee will take responsibility for the legal foundations of the collaboration, making
sure that, for example, the necessary contracts are in place, the collaboration satisfies
competition law and the shared data remain strictly confidential.
As mentioned above, a main source of problems for co-modality is the presence of
conflicts, often related to uneven positions of power among actors in the supply chain.
On the other hand, power could represent a solution to conflict.
The marketing literature outlined by Taylor and Jackson (2000) defines six forms of
power:
 Coercive: comes from the ability to punish other channel members;
 Reward: based on the ability to give other members something of value;
 Expert: based on superior knowledge or skills;
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Legitimate: based on others’ belief that one party has the “right” to prescribe
behaviour
Referent: based on one member’s attraction or desire to be associated with
another member
Information:
based on one member’s ability to control and use factual
information.

It is evident that the existing business models are failing to use power as a source of
conflict resolution in the channel, because none of the members retain all, or most of
the forms of power.
The power of the trustee (refer to Cruijssen, 2012 for a full description) comes from
the control over the multilateral contract among the different parties, which are
obliged by the contract to be aligned to specific entry and exit rules able to maintain
the collaboration, even if one member enters or leaves during the collaboration. The
trustee will specialise in bundling flows, and its expertise, together with the legal
constraints, give it a certain degree of legitimacy to prescribe behaviour in freight
transport decisions.
Especially among competitors, companies tend to replicate what the others do,
particularly when it comes to environmental sustainability. Companies can exploit
their involvement in co-modal solutions among (quasi-) competitors as a source of
competitive advantage for sustainability (given the reduced logistics costs). Last but
not least, the trustee can overcome one of the major challenges for co-modality and
collaboration in general – the almost complete unwillingness to share information in
the chain with collaborative partners. Where shippers are not always willing to share
their production and logistics plans, the trustee is able to gather the data and
prescribe bundling decisions without sharing any of the sensitive information.
Given the importance of a trustee, the key message of CO3 states that in a welldesigned horizontal collaboration project, a neutral trustee must be in place to avoid
anti-trust and establish a sustainable collaboration between the parties (Cruijssen,
2012).
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6. Conclusions
This paper has provided an overview of the relevant aspects for horizontal
collaboration for co-modality, based primarily on academic literature but reinforced by
insights from practitioners and industry experts.
The CO3 project aims at supporting the modal shift in the EU to support its growth at
a competitive pace while reducing its environmental impact. The shift to co-modality
presents a number of difficulties and a natural resistance by shippers and LSPs. This
paper clarifies how co-modality can support companies’ logistics strategy and even
intervene to rebalance an unfair allocation of risk.
The main contributions of this paper can be summarised in the following:
1) This paper clarifies the concepts of co-modality, intermodality, multi-modality, and
synchro-modality, by defining the characterising aspects. A comprehensive
framework for co-modality is presented.
2) Co-modality can work in both agile and lean logistics environments, for goods with
low or high value, over various distances. The low value, bulky products on long
distance perspective is not supported.
3) LSPs would support a shift to co-modality although the difficulties remain very
high.
4) Collaboration on co-modality
organisational issues:

presents

complexity

both

in

technical

and

a) Technical issues: refer to the definition of the total logistics costs, including
costs on the environment, the definition of the shipping size, the location of the
hubs;
b) Organisational issues: need for intermediation and coordination, fair gain
sharing, information sharing and visibility, and risk allocation.
5) The existing business models are not adequate to support the modal shift because
the operational and strategic risks are not evenly allocated among the actors in a
co-modal initiative.
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