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1. Introduction 

The ultimate scope of the INNOSUTRA project is to provide recommendations for public 
policy interventions and policy actions/instruments to encourage the adoption of 
innovative practices with substantial impacts.  

Within this context, the present report, based on further analysis of the selected innovation cases 
suggests: 

• A framework under which successful innovation policies can be identified 

• Scenarios under which innovation has a high probability of being successful 

In this workpackage, the innovation systems’ approach has been applied. Section 2 describes the 
background and the methodology applied for this analysis. In section 3 the overview of the cases 
analysed is presented. Section 4 presents a cumulative systems’ innovation analysis in clusters. Policy 
interventions applied are highlighted in section 5. The report ends with a summary. All case analyses are 
in the annexes.  

2. Background & Methodoloy 

2.1.  Systems’ Innovation Approach
1
 

 
The SI approach has its roots in the evolutionary theory (Nelson and Winter 1982) and since its 
emergence in the early 1990’s, it has attracted the interest of policy makers, especially international policy 
think-tanks such as the OECD (Mytelka and Smith, 2002).  In the SI approach, firms are a bundle of 
different capabilities and resources (Eisenhardt and Martin 2000; Grant 1996; Spender 1996), which they 
use to maximize their profit. Knowledge is not only information, but also tacit knowledge; and can be both 
general and specific and is always costly. Knowledge can be specific to the firm or to the industry (Smith 
2000). While in the neoclassical approach information asymmetries are considered to be a market failure, 
under the evolutionary theory they are the source of innovation.  
 
In the SI approach, innovation does not take place in isolation. Actors, within the system, interact, 
cooperate and learn (Lundvall, 1992). Institutions hard (regulations, laws etc.) and soft (cultural norms, 
values, codes etc.) are crucial to economic behaviour and performance and formulate the “rules of the 
game” or “code of conduct” (Smith, 1997). The system evolves, generates variety and selects across that 
variety and produces feedback (Hauknes and Nordgren, 1999). This process of novelty and variety 
creation is the result of constant interaction among heterogeneous actors in a population (Smith, 1999) 
and is necessary to maintain the diversity that makes selection possible (Nelson, 1995; McKelvey, 1997).  
Hence, under the SI approach asymmetries are essential in providing novelty and variety. This is the very 
contrast with neoclassical theory, where the objective is equilibrium, which may be achieved under 
conditions of perfect information, perfect competition and profit maximization.  
 
Under neoclassical theory, public policy (measures) intervenes to mitigate non-desired externalities and 
asymmetries in information, to correct inefficient market structures or eliminate the barriers to entry so 
that the markets can reach the desired equilibrium (Smith, 2000). Evolutionary theory puts the emphasis 
on the mechanisms of diversity creation and selection (e.g. competition) as the engines of innovation. It 
also stresses the path- dependency of innovation processes. The SI approach, takes the evolutionary 
theory as one of the points of departure, to focus on the interactive mechanisms that shape the 
emergence and diffusion of innovations. This is achieved through the interaction of actors and institutions. 
Different actors and/or different institutions form different Systems of Innovation. In all these basic 
elements, systemic imperfections (or systemic problems) can occur if the combination of mechanisms is 
not functioning efficiently. If so, innovation by actors may be blocked. These systemic problems 
mentioned in the literature as summarized by Norgren & Haucknes, (1999), Smith (2000), Woolthuis et al 
(2005) and Edquist &  Chaminade (2006)  to include : 
 
1. Infrastructural failures: The physical infrastructure that, actors need to function (such as IT, telecom, 

and roads) and the science and technology infrastructure 

                                                 
1
 The text is an extract from Roumboutsos et al (2011) 
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2. Transition failures: The inability of firms to adapt to new technological developments. 

 
3. Lock-in/path dependency failures: The inability of complete (social) systems to adapt to new 

technological paradigms.  
 

4. Hard institutional failure: The failures in the framework of regulation and the general legal system. 
These institutions are specifically created or designed, i.e. formal institutions  
 

5. Soft institutional failure: The failures in the social institutions such as political culture and social values, 
i.e. informal institutions. 
 

6. Strong network failures: The ‘blindness’ that evolves if actors have close links and as a result miss out 
on new outside developments. 
 

7. Weak network failures: The lack of linkages between actors as a result of which insufficient use is 
made of complementarities, interactive learning, and creating new ideas. The same phenomenon is 
referred to as dynamic complementarities’ failure (Malerba, 1997). 
 

8. Capabilities’ failure: Firms, especially small firms, may lack the capabilities to learn rapidly and 
effectively and hence may be locked into existing technologies/patterns, thus being unable to jump to 
new technologies/business patterns. 

 
Within the SI approach, policy interventions (Edquist & Chaminade, 2006) are needed either because: (i) 
there is no market mechanism operating at all and the activities are fulfilled through other mechanisms, 
e.g., regulation or (ii) the market mechanism does not lead to the fulfillment of the objectives established.  
In both cases, public intervention should lead to “additionality” and not “substitution” of market activities. 

Conceptualizing the system of innovation is not straight forward, as, on the one hand, it evolves over time 
with many feedback loops, and on the other, is evolves within an internal and external environment 
(Edquist, 2005). Defining the boundaries of the system and its environment is equally important in the 
analysis (Markard and Truffer, 2008). Simultaneously, the feasibility of alternative directions for innovation 
must also be evaluated (Edquist and Hommen, 1999).  

A system in general is an entity comprising elements that interact with one another.  Innovation systems 
can be conceptualized as a set of organizations and institutions and the relationships among them 
(Edquist, 2005). Organizations (actors as identified in WP3 & WP4) typically encompass private firms or 
firm sub-units, governmental and non-governmental agencies, universities, research facilities, venture 
capitalists, associations, etc. Institutions, may be regarded as the “rules of the game”, comprising laws 
and regulations, socio- cultural as well as technical norms, use patterns, shared expectations, etc. 

The relationships among the system components, i.e. among actors, among institutions but also between 
actors and institutions, are manifold. The analysis of such a system is not without difficulty as Actors are 
embedded in the institutional context. Actors, however, may also deliberately change or adapt existing 
institutions or create new ones, which means that there is a dual subject–object relationship between 
actors and institutions (‘mutual embeddedness’, cf. Edquist and Johnson, 1997). 

Woolthuis et al (2005) proposed a System Failure Framework for innovation policy design by suggesting 
a matrix representation of Actors and Institutions where system failures could be identified.  

This matrix approach in mapping innovation systems is adopted in INNOSUTRA. 

2.2. Systems’ Innovation (SI) INNOSUTRA Approach 

The use of the Systems of Innovation (SI) approach to analysing the causes of success and failure in 
relation to innovation (in this case surface transport innovation within the EU) is not without its difficulties. 
However, given the remit of INNOSUTRA to analyse the conditions for more rapid transfer of innovation 
across the individual transport sub-sectors, the approach/methodology appears highly promising. The 
systems involved will be defined in terms of the various actors, in the sub-sectors concerned, together 
with a broadly defined ‘institutional’ environment, which will capture all of the relevant influences on the 
innovation process. The aim will be to place public policy makers in a position to determine which actors 
or sets of actors, they can interact with to design, implement, and evaluate innovation policies to achieve 
the goal of a more rapid spread of innovation across the selected sub-sectors. 
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The approach to be used will be applied to individual cases, which have already been examined in depth 
in previous INNOSUTRA work packages. This earlier work will provide the relevant data sets to construct 
a comprehensive sub-sector system, within which the selected individual innovation cases may be 
subjected to an SI evaluation. In one development of the Woolthuis (2004) approach the SI analysis is 
split into separate temporal phases (Roumboutsos et al, 2011). The number of phases will depend on the 
nature of the case considered; in general for commercial innovations it will be the three phases of 
initiation, development, and implementation. In this way one of the problems of the SI approach is 
obviated; namely that as a dynamic, evolutionary approach it is difficult to separate out the conditions for 
successful innovation from the complex of shifting, network interactions. 

The overall aim is first to identify where the conditions for successful innovation transfer are not met (this 
may be one or more conditions) and then to identify the key innovation variables to be addressed and 
which actors or actors may best be stimulated by policy intervention to ensure that the appropriate 
success conditions may be met. 

 

The System Innovation Matrix (SIM) 

The INNOSUTRA System Innovation Matrix includes the Actors and the institutional 
environment, as identified in each case analyzed under WP3 & WP4.  

The actors are presented across the matrix as columns and the institutional environment as 
rows. The actors here are structured to include, under generic headings, those relevant to this 
innovation case. Government bodies are specifically excluded as the aim is to identify in the 
matrix the areas of interaction between actors and the institutional environment available for 
intervention by public policy. 

The institutional environment is represented under the following basic headings: 
 
1. Infrastructure 
The presence of adequate transport and communications infrastructure is an important pre-
requisite for the success of a number of transport innovations. This is perhaps particularly true 
in the case of rail networks, and their inter-operability across national boundaries, and port and 
port hinterlands. 
 
2. Institutions2 
Institutions, in the SI literature, are considered as hard and soft institutions. 
 

2.1 Hard Institutions 
The main areas here are the formal ones of: 
a) the general legal system relating to contracts, including company law, employment 

contracts, and legal rules relating to IPR and patents 
b) the area of standards, including technical standards, health and safety standards, and 

accounting standards 
 

2.2 Soft Institutional Rules 
The main areas covered under this heading are those which relate to the political, economic, 
business, entrepreneurial, and cultural influences and values which shape the context in 
which innovation takes place and the objectives of public policy. These will include, inter alia, 
firms’ willingness to cooperate on innovation; the level of risk aversion in the society, and the 
overall commitment of government and private parties to support innovation.  
 

3. Networks  
Interactions in networks are very important to the promotion and adoption of innovation. These 
rely on strong and weak networks and both may prove positive and negative for innovation. 

                                                 
2
 The outcomes which have so far been discussed in INNOSUTRA have been classified as positive 

factors and barriers. This poses no problem as barriers may readily be expressed in terms of their 
obverse, i.e. the absence of the relevant success conditions 
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Weak networks may lead to problems with respect to the inability for learning to take place 
between actors, the inability to adapt to new technological developments and no shared vision 
of future (technological) developments, including no coordination of research efforts and 
investment (Carlsson and Jacobsson, 1997). 
 
Strong networks may be equally negative for innovation. There are a number of aspects of 
strong networks that can be dysfunctional. These may be: 
• Where strong network actors are guided in the wrong direction by other actors and away 

from important sources of technology know-how (Carlsson and Jacobsson 1997). 
• Group myopia where the network becomes internally focused and other inputs are rejected 

(Noteboom and Bogenrieder, 2002) 
• Dependence on dominant partners, either economically or technologically (e.g. Williamson, 

1985) 
• Absence of complementary weak ties (outside the strong network) to those in other 

industries, etc who can provide up to date information and knowledge on new technologies, 
etc. (Granovetter, 1983; Burt 1987). 

 
4. Capabilities 
This category of success conditions relates to the capacities, which firms may or may not have. 
It is a category of conditions, which particularly, but not exclusively, applies to SMEs. The 
capabilities involved may be technological, financial, human resource, or cultural. In all cases 
this capability, if missing, may prevent the company from making the leap from old to a new 
technology or paradigm (Smith, 1999). Conversely, the presence of such capabilities will enable 
a firm to take up the challenge of being able to move outside the confines of its existing market 
profile. 
 
Some of the analyses also include along the horizontal axis (i.e. under institutions) Market or 
Demand. This is in the cases where market forces have been very decisive for the outcome.  
 
Many of the above institutional factors have already been identified in WP3 & WP4 as the 
correspondence is represented in table 1. The most important issue in this analysis is the 
identification of the existing interrelations. The objective of table 2 is not to transfer all 
information identified in WP3 & WP4 on the SIM but as a guide of consistency. 
 
It is also important to note the boundaries of the system under examination. This element adds 
a third dimension to the analysis as the external environment and changes occurring may have 
a significant impact on the evolution of the “internal” system.  The external environment is 
decided per case. 
 
 
 
 
 
Table 1: Correlation between factors identified in WP3 & WP4 and the SIM 

Factors Identified in WP3 & WP4 SIM Institutional 
Factors Factors Contributing to 

Success 
Barriers 

Infrastructure � Availability of technologies � Lack of interoperability  
Institutions  �  

Hard � Compliance with standards 
� Legislative guidelines 
� Availability of subsidies 

� Lack of standardisation and 
certification 

� Legislation, regulations, 
taxation 

� Weakness of property rights 
� Lack of funds within the 
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enterprise and subsidies from 
outside 

Soft � The role of interests groups 
� Incentives, motivation, spirit of 

entrepreneurship 

� Administrative barriers 
� Fragmentation of decision 

levels 
� No incentives, motivation, 

spirit of entrepreneurship 

Networks � Administrative partners 
available 

� Support, relay in local, 
regional assemblies 

� Cross boundaries effects 
� Involvement in the project on 

the part of the stakeholders 
� Link universities /research/ 

innovation  

� Lack of Vision and Policy 
Growth 

� No cross boundaries effects 
� Lack of cooperation among 

partners (public, private,…) 
� Lack of competition in the 

market 

Capabilities � Knowledge & expertise 
available 

� Clarity of division of 
responsibilities  

� Lack of information on 
information 

� Lack of qualified personnel 
� Inability to devote staff to 

innovation activity 
� Difficult adaptation to a new 

technology 
� Scarce acceptability  
� Scarce attitude of personnel 

towards change 
� High costs (too high costs) 
� Lack of information on 

markets 
 
 

Inter-temporal System Innovation Matrix 

The innovation process is identified as evolutionary. Therefore, it is important to identify the 
interactions in the various stages of evolution (initiation, development, implementation). Hence, 
the System Innovation Matrix described above, may be analysed at various discrete phases. In 
general, for technological, managerial/ organisational etc. innovations there may be three 
phases analysed (initiation, development and implementation) while for “policy innovations” 
there might be only two describing ex-ante and post implementation. This aspect is decided by 
case. 
 
 
Depicting Interactions within the System Innovation Matrix (SIM) 

Interactions within the SIM may have a positive or negative impact on the evolution of 
innovation. Positive interactions are depicted in blue (or shaded) eclipse, while negative 
interactions or areas with identified deficiency are to be depicted with outlined eclipse. While 
this is a graphical representation, the combinations (Actors – Actors, Actors – Institutions, 
Institutions- Institutions) of positive and negative interactions are reported separately in the 
conclusions of each case analysis.  

In addition, policy interventions are also be depicted on the SIM, indicated by arrows identifying 
the key(s) system elements, which were targeted. 

The conclusions include a discussion on the impact (or the lack of) policy intervention had on 
the evolution of the system, as well an estimate of alternative potential policy interventions. 
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3. Overview of Innovation Cases Analysed  

The cases identified in the 1
st
 Consultation were studied in-depth in the process of Work-Packages 3 & 4. 

Under work package (WP) 5, cases are analysed based on information collected during the in-depth 
study using the appropriate Systems’ Innovation Framework. The analysis is constructed by mapping at 
the various stages of innovation deployment the relationships between actors and innovation factors. 

The cases analysed, as selected and developed in the previous WPs are presented in Table 2. 

Table 2: Innovation Cases Studied by Transport Mode/Sub-sector 

 Road Maritime Rail IWW Intermodal 

EU International 
road transport 
market 
liberalization: 
Cabotage 

Reefer 
containerization 
 

ERTMS 
 

Information 
Technology in 
the inland 
navigation 
industry 

Freight Villages  

ITS: Variable 
speed limits in 
Sweden  
 

Port state control  
 

  Integrated Port 
Community 
System  
 

S
u

c
c

e
s
s
 

    Short Sea 
Shipping: The 
SuperFast Ferry 
Case 

Eurovignette 
Directive 
 

Green ports 
(focused on cold 
ironing) 
 

 Air lubrication of 
ships in the 
inland 
navigation 
industry 

Internalization of 
external costs  
 

Three loaded 
trips limit in 
ECMT 
multilateral road 
transport permit 
system 

Indented berth 
 

  EILU - European 
Intermodal 
Loading Unit  
 

N
o

t-
Y

e
t-

S
u

c
c

e
s
s
fu

l 
o

r 
F

a
il

u
re

 

C
a
s
e

s
 

 

    Motorways of 
the Sea: The 
case of East 
Mediterranean 

 Mega 
containerships 
 

Eurotunnel 
Shuttle 
 

Y-shaped hull, 
Scheldehuid 
 

 

  The 
MODALOHR  
 

Utilization of the 
available 
capacity on 
small inland 
waterways 

 

In
te

rm
e
d

ia
te

 C
a

s
e
 

 

  Betuwe Line 
 

  

 

The cases analysed apart from representing the various modes and feature success or “not-yet-success” 
may also be distinguished by: 

I. The differing stages of Innovation deployment:  

i. Initiation,  

ii. Development,  

iii. Implementation 
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This distinction of phases does not directly correspond with the phases described in the individual case 
analysis. Here the emphasis is on equal level of maturity rather than on the individual process of 
development in each case. 

II. The Type of “Change” (innovation) they introduce. In this aspect, the cases studied may be grouped 
as: 

i. Purely Technology Innovation 

ii. Managerial, Organisational & Cultural Innovation, and 

iii. Technology, Managerial, Organisational, Cultural Innovation 

III. The longitude of “Change” the case study focuses on: 

i. (Business) Unit Change, or 

ii. Market Change  

This latter description is related to the number of actors directly involved in the decision process and does 
not relate to the magnitude or size of impact as is described by the characteristic of “incremental”, 
“modular”, or “radical”. 

Finally, a number of cases studied concern Policy Initiatives. As such, they may be studied at various 
stages of deployment, may concern or introduce various types of innovation (technological, managerial, 
organisational, cultural) and, as policy initiatives, they seek to bring about change in the market.  

Table 3 is a brief overview, based on the above categorisation, of the cases analysed in this WP, which 
do not concern policy initiatives. Table 4, is the overview of policy initiatives. This overview is used to 
identify a common basis for the cross-study of findings and identification of success paths and policies. 

While the phase of deployment reflects the innovation process, the type of change and the longitude of 
impact the innovation introduces, are considered key characteristics and the cross-analysis of findings is 
developed based on this, as this forms a “common basis” of analysis. 

As observed from Table 2 & 3, the following groups of cases are identified: 

I: Technology-Business Unit Change II. Technology – Market Change 

1. Reefer containerization 
2. Air lubrication of ships in the inland navigation 

industry 
3. Y-shaped hull, Scheldehuid 

 

1. The Modalohr 

 

III. Technological, Managerial, Organisational, 
Cultural – Business Change 

IV. Technological, Managerial, Organisational, 
Cultural - Market Change 

1. Green ports (focused on cold ironing) 
2. Indented berth 
3. MegaContainerships 
4. Betuwe Line 
5. Eurotunnel Shuttle 
6. Integrated Port Community System  
7. Short Sea Shipping: The SuperFast Ferry Case 

1. ITS: Variable speed limits 
2. ERTMS 
3. ICT in the inland navigation industry 
4. Utilization of the available capacity on small 

inland waterways 
5. EILU - European Intermodal Loading Unit 

(Policy Initiatve) 
V. Managerial, Organisation, Cultural - Market 
Change 

VI. Policy Initiatives (Managerial, Organisation, 
Cultural – Market Change) 

I. Freight Villages 1. EU International road transport market 
liberalization: Cabotage 

2. Eurovignette Directive 
3. Three loaded trips limit in ECMT multilateral 

road transport permit system 
4. Port state control  
5. Internalization of external costs  
6. Motorways of the Sea: The case of East 

Mediterranean 
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Notably, all policy initiatives (with the exception of the European Intermodal Loading Unit) bear similar 
characteristics; they refer to managerial, organisational, cultural change and lead to market impact. 

All cases analysed are presented in the ANNEX. 
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4. Identification of Successful Paths in the Innovation Process 

The study of innovation paths in the innovation process is carried out by groups of cases bearing similar 
innovation characteristics as identified in section 3. 

The analysis of all cases was carried out on a case-specific basis with respect to actors. In order to carry out 
the cross analysis of cases, these actors are grouped as follows: 

1. Knowledge Institutes 

2. Public Funding Agents (eg. national/regional/local governments, the EC etc.) 

3. Private Funding Agents (eg. Banks, private developer etc.) 

4. Standardization Bodies 

5. Initiator/Entrepreneur 

6. Developers/Industrialists 

7. Shippers/ Forwarders / other transport operators  

8. Lobbyists 

It is obvious that all Actors are not relevant in all cases. 

As described in the Background (section 2) system factors concern: 

1. Infrastructure (ships, ports, road, rail etc.) 

2. Hard Institutions (laws, regulations etc.) 

3. Soft Institutions (values etc.) 

4. Strong Networks (bonds between various actors) 

5. Weak Networks (bonds between various actors) 

6. Capabilities (knowhow, technology human resources etc.) 

7. Market /Societal Demand (as introduced by some case analysis) 

8. The Key Mode Competitor (as introduced by some case analysis) 
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4.4. Technology- Business Cases 

As presented above the following cases are analysed under this group: 

1. Reefer containerization (RC) 

2. Y-shaped hull, Scheldehuid (Y-Hull) 

The “Reefer Containerization” and “Y-Shaped Hull” have been analysed for the Initiation, the Development 
and Implementation Phase. The combined SI analysis is presented in figures 4.1.1 to 4.1.3. 

Key identified factors contributing to success are the market drive and the collaboration through strong and 
weak networks of all parties potentially involved in the deployment of the innovation.  

The Reefer Containerization case has been characterised as successful, while for the other the outcome has 
not been decided yet. However, both cases bear similar development paths, with one differentiation: The 
Reefer Containerisation Case was initiated by industry while the other by national government.  

 

Figure* 4.1.1: Initiation Phase 

 

 

Figure* 4.1.2: Development Phase 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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Figure* 4.1.3: Implementation Phase 

 

Both cases present similarities in paths followed. They gradually build networks and institutions and gain 

support from “lobbyists” or other stakeholder groups such as “Knowledge institutes”.   

No negative correlations or areas needed further support were observed with respect to the specific cases 
analysed (see detailed analysis per case in Annex I). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.5. Technology-Market Cases 

Only one case in the Innosutra Case sample is identified under this category. It concerns the Modalohr 
innovation. Its SI phases are presented in figures 4.2.1 to 4.2.3. 

The case as presented, fails to achieve support from industrial partners. In addition, while not noted (or not 
attempted), as a market change with potential market wide implementation standard bodies may be 
considered an omission. 

Figure* 4.2.1: Initiation Phase 

 

Figure 4.2.2: Development Phase 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations
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Figure* 4.2.3: Implementation Phase 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.6. Technological, Managerial, Organisational, Cultural – Business 

Technological Innovation (changes) may lead to Managerial, Organisational and Cultural Innovations. Hence, 
many cases studied representing various sub-sectors are under this grouping. This analysis involves the 
following cases: 

1. Green ports (focused on cold ironing) (CI) 

2. Indented berth (IB) 

3. MegaContainerships (MC) 

4. Betuwe Line (BL) 

5. Eurotunnel Shuttle (ES) 

6. Integrated Port Community System  (PCS) 

7. Short Sea Shipping: The SuperFast Ferry Case (SFF) 

Amongst these cases, three (the Eurotunnel, the Integrated Port Community System and the SuperFast 
Ferry) are consider successful. The rest have not demonstrated their success yet. The obvious comparisons 
anticipated is whether the successful cases demonstrate a pattern and how they differentiate from the less 
successful ones in their development. Notably, all three successful cases share the fact, that the private 
sector or the Entrepreneur/Initiator has funded them.  

Emphasis in all success cases is placed on achieving positive relations with industrial developers and 
transport operators. While this is not immediately evident, some cases establish this from the start (eg. 
SuperFast Ferry case), while others gradually remove “negative or lacking relations” (eg. Eurotunnel Case). 
When comparing with the less successful cases, these seem to have a deficit in the development of relations 
with market partners. 

The combined SI analysis per phase is represented in figures 4.3.1 to 4.3.3. 
 

Figure* 4.3.1.: Initiation Phase 

 

 
 
 
 
 
 
 
 
_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                          
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Figure* 4.3.2: Development Phase 

 

Figure 4.3.3: Implementation Phase 

 

 

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.4. Technological, Managerial, Organisational, Cultural – Market 

Market Innovation cases produce greater change and, therefore, influence a greater number of actors. 
This group includes the analysis of five (5) INNOSUTRA cases. Three cases (i.e. Variable Speed Limits, 
ERTMS and ICT in inland navigation) are considered positive, while the other two have not demonstrated 
success yet.   
 
More specifically, the cases analysed in this group are: 

1. ITS: Variable speed limits (ITS) 
2. ERTMS (ER) 
3. ICT in the inland navigation industry (ICT) 
4. Utilization of the available capacity on small inland waterways (SWW) 
5. EILU - European Intermodal Loading Unit  (EILU) (Policy Initiative) 

 
Figure* 4.4.1.: Initiation Phase 

 

Figure* 4.4.2: Development Phase 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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The “Utilization of the available capacity of small inland waterways” case has not matured to enter the 

“initiation phase”.  Comparing positive and less positive experiences, the extension of positive relations to 

related actors is noted. In addition, ITS gains support from “standardization bodies”. 

In the implantation phase, ITS has resolved all deficits and support from “standardization bodies”, while the 

ERTMS still addresses relations with operators. 

Figure* 4.4.3: Implementation Phase 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.5  Managerial, Organisational, Cultural – Market 

The group only consists of the “Freight Village” case. This is summarised in the following figures. 

Figure* 4.5.1: Initiation Phase 

 

Figure* 4.5.2: Development Phase 

 

 

 
 
 
 
 
 
 
 
 
_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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Figure* 4.5.3: Implementation Phase 

 

The concept of a Freight Village is related to specialized zones offering space and “common” services to 
transport operators, logistics providers and shippers. This spatial concentration of logistics activities through 
institutional interventions firstly appeared as an innovative concept during the ’60. Until now, the central 
concept progressively knew important evolutions, with respect to various aspects: technical/technological, 
organizational, operational, financial and governance modes. Concerning the PPP schemes for the 
development of intermodal Freight Villages the following conclusions are resulted:  

1. The Freight Villages can be regarded as a blend of public facilities and business firms that generate 
“internal” and “external” network and socio-economic effects. 

2. The co-financing of a FV by public and private funds becomes the most frequent form at our days, as 
it meets the “double nature” of a FV.  

3. The creation of a PPP (public-private partnership) is in the majority of the cases the only realistic 
solution to implement a project of Freight Village. As Freight Villages act as the “interface” between 
various logistic scales (urban, interurban, specialised etc), their governance and business models 
involved various institutional levels of authorities and various alternatives of funding schemes as well. 

This case study analysed innovative business models and governance methods employed in the Freight 
Village creation process along Europe, with emphasis on the interaction between the public domain and 
private actors in all stages of the process.  

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.6 Managerial, Organisational, Cultural – Market (Policy Initiatives) 

Under this heading the following cases are compared: 

1. EU International road transport market liberalization: Cabotage (CA) 

2. Eurovignette Directive (ED) 

3. Three loaded trips limit in ECMT multilateral road transport permit system (ECM) 

4. Port state control (PSC) 

5. Internalization of external costs  (ICE) 

6. Motorways of the Sea: The case of East Mediterranean (MOS) 

The “Cabotage” and “Port State Control” are the only two successful cases. The others present varying 
degrees of less positive outcomes. Interestingly, all cases under this heading are Policy Initiatives.  

Initiation Phase describes activities leading to the development and implementation of the policy initiatives of 

this group. The “MoS of the East Med” is not relevant here, as initiation refers to a period of time when the 

MoS policy did not exist (the “Initiation Phase” is found in the full analysis of the case in the ANNEX). By 

studying the Initiation Phase, one identifies a clear distinction between the development of the “Port State 

Control” and the other less successful Initiatives. “Port State Control” is emphasizing relations between the 

initiator, the industry and “standardization bodies”, while the others focus on “lobbyists” and “operators”. 

Studying the Development and Implementation figures, the path towards success seems to develop with the 

inclusion of all actors and lobbyists, as well as “standardization bodies”. 

Figure* 4.6.1.: Initiation Phase 

 

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                          
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Figure* 4.6.2: Development Phase 

 

Figure* 4.6.3: Implementation Phase 

 
 
 

 

 

 

 

 

 

 

 

_________ 

*Legend: color: positive correlations; no color: negative or lacking correlations                           
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4.7.  Summary of findings  

The INNOSUTRA cases were analysed using a System’s Innovation Framework describing relations 
between actors and between actors and system factors influencing actors’ behaviour. The System 
Innovation Analysis carried out with respect to the INNOSUTRA cases highlighted relations that are required 
to support the uptake of innovation and overcome barriers identified in WP3 & WP4. 

The comparative analysis was carried out by clustering cases with respect to: 
� the type of innovation introduced (technological, managerial, organisational, cultural and either 

combinations) and  

� the wideness of impact (business or market). 

While particularities of each cluster may be indentified one basic characteristic of the more successful cases 
was the fostering of relations-networks between the actors relevant for the innovation uptake. This stimulus 
may be private sector driven (especially for business innovations) or public sector driven by providing either 
a platform or funding to launch the innovation/initiative. 
 
Market technological innovations seem to need the support of standardization bodies, e.g. CEN or ISO. 
 
When actors’ interests are not integrated widely in support of the innovation/initiative, the implementation of 
the policy innovation across the market may fail. 

In all cases the existence of a committed initiator (promoter or sponsor) with the power or ability to bring 
together all relevant stakeholders was identified as a common variable to success. In successful business 
cases, the initiator coincided with the party who mostly benefits from the introduction of the innovation. In 
Market (as defined in the present Deliverable, describing innovation whose application concerns trans-
sectoral activities) the establishment of common standards, i.e. forcing “cooperation” of stakeholders seems 
important. Availability of private funds is a powerful tool in the adoption of innovation. The same tool used by 
the public sector in terms of subsidies or other financing instruments, might lead to market distortions.  

More specifically, positive correlations identified  

Technology Innovations seem to require support during the initial stages in funding. This funding may be 
provided by the Public sector (Policy Intervention) or by the private sector or both. A positive policy 
intervention, in some of the cases considered, has been the support by public initiative to bring together 
actors (including particularly research institutes) that are required for the development of the concept and the 
uptake of the innovation when technically ready for market. In other cases it has been the provision a public 
funding from innovation support budgets. 

Particular conclusions with respect to radical technical innovations can only be tentative as only one case 
was analysed. 

Business technological, managerial, organisational cultural innovations may go ahead dependent on the 
particular circumstances. Capacities are an important part. Developing and securing relations between all 
the relevant actors is important and may be stimulated by a Policy initiative, if private initiatives are not able 
to do so.  

Technological, managerial, organisational & cultural innovations seem to have improved chances when 
supported by standardization bodies, which may define the “hard institutions”. Drivers may still be required to 
support the collaboration of the relative actors. 

Most of the Policy Initiative cases study fell under the category of managerial, organisational and cultural 
innovation. One factor noted in most cases was that their implementation did not benefit all the relevant 
actors; on the contrary some key players were negatively impacted. This factor can lead to substantial and 
partly successful resistance to the initiatives. These are mostly concentrated on lack of specific capacities. 
This may be reflected in the poor relations – networks between actors.  
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5. Identification of Policy Interventions for Successful Adoption of Innovation 

 

As described in the InnoSuTra inception report an innovation may be seen to produce profit and/or welfare. 
When profit may clearly be realized a private initiator will most probably identify the opportunity. If private 
profit isn’t readily estimated, especially with respect to the estimated welfare, than the innovation may only 
go-ahead through public initiation. In both cases, whether public or private initiator the “right” initiator 
promoter needs to take initiative. The cases studied, have shown that the innovation will be slow to start if 
the “right” initiator is not the one leading the innovation effort. The “right” initiator is usually the party/ies who 
have most to benefit from the adoption of the innovation or who a more relevant. 

The initiator in both cases will need to create the conditions to bring together all relevant stakeholders. 
Hence, the initiator apart from “drive” also needs to demonstrate the “power” to influence stakeholders. For 
the private initiator knowledge of the market or networks or market demand may provide the required “power”. 
The potential surplus of the innovation for the private initiator may suffice in the case that total support is not 
achieved. The public initiator should have the institutional “power” to influence or create the respective 
networks between stakeholders. In the cases studied, a successful approach was considered to be the 
creation of a research platform. This may put in place the required networks of stakeholders but it could 
equally be considered a distortion of the market, if not carefully planed and implemented. A negative 
approach may create barriers to the future uptake of the innovation. 

Following this other relevant institutional factors are reviewed. Some may prove very important. 
Standardization Bodies may support technological innovations, especially those, which influence more 
“business units” in their application. Equally so, new standards and legislation may “push” for the introduction 
of innovations. Capacities were also identified as an important factor of success or failure, especially when 
considering technological innovations.  

Availability of third party private funding is “proof” of the innovation potential in a purely market driven 
situation. Subsidies (policy intervention) may influence market uptake but may equally lead to market 
distortion and loss of innovation rent by the initiator. Timing of public intervention in this case is important. 

When all estimated parameters are in place (i.e. the right initiator, the relevant stakeholders, positive 
institutional relations, private funding) private lead innovations have a potential for success and uptake. The 
does not always apply in the case of public policy interventions. As these activities are centrally lead it is 
possible that not all stakeholders benefit from the intervention. This may lead to distortions which depending 
on the level may create significant barriers. 

This prevailing pattern of development of innovation uptake as identified by the analysed cases is sketched 
in the following figure. Arrows depicting trends are represented in dotted lines, as these are not clear cause 
& effect relations.  In some cases there are no “lines” connecting factors as their relation cannot be defined 
but their presence seems to be important.   
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Figure 5: Innovation Adoption Path 
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ANNEX I 

ANNEX I.1 Technology-Business Cases 



 

INNOSUTRA – D6   33 

ANNEXI.1.1 Reefer containerization (RC) 

 

 
Application of the SI Framework to the INNOSUTRA Innovation Case of Reefer Containerisation  
 
1. Background 

1.1  The first container reefer was built in 1956 by Thermo King Corporation, an American company that 

18 years before launched the first truck refrigeration unit. This company is based in Minnesota and 

is a manufacturer of transport temperature control systems for trucks, trailers, shipboard containers 

and railway cars. 

1.2  During the last 50 years of reefer development, many changes have occurred, especially 

concerning reefer technologies and refrigerants used. The introduction of the reefer container in 

1956 led to the radical innovation of easy availability of any type of perishable products from 

anywhere and anytime in the world. The impact on global society can be evaluated as huge, as 

consumers all over the world have the possibility to consume fresh products at any time of year 

from many other parts of the world.  

1.3   An initiation phase can be considered from 1956 until the 1980s when reefer containers used 

chlorofluorocarbon refrigerants (CFCs) like R12 and R502. During this phase only few shipping 

companies began to include some reefer containers in their fleets but their massive use started 

form the 1990’s. 

1.4   After the Ozone Hole found in 1987 and consequent environmental policies, these refrigerants were 

subjected to prohibition and eliminated from the cooling system in all new reefer containers to 

eliminate air emissions. Therefore, reefer containers started to use hydro-fluorocarbon refrigerants 

(HFCs) that are ozone-friendly like R134a. However, HFCs have also come under criticism. In 1997, 

HFCs were included in the Kyoto Protocol to the Framework Convention on Climate Change. In 

2006, the EU adopted a Regulation on fluorinated greenhouse gases, which makes stipulations 

regarding the use of fluorocarbons (FCs) and HFCs with the purpose of reducing their emissions.  

1.5  By the early 1990’s, that may coincide with the development phase of this innovation, another 

change happened. The insulated boxes on which the reefer containers fit were initially produced in 

North America and in Europe. After some years and changes in refrigerants, there have been a 

migration to Asia, such that over 90 per cent of all box production is today localized in China. 

Consequently, the reefer unit manufacturers have migrated closer to the box production sites, and 

all the reefer units are currently built in Asia. 

1.6   This development phase has been characterized by a gradual innovation process in the maritime 

industry, leading shipping companies to change from reefer specialized vessels to reefer containers. 

In fact, the progressive decline of the bulk reefer market, which was particularly under the pressure 

from the newer container reefer services launched in the 1990’s (according to Drewry Shipping 

Consultants 1999 and 2006), is evident from the analysis of the reefer bulk fleet from 1990 onwards. 

A decreasing trend has shaped both the number of specialised ships and their capacity. The 

highest number of reefer ships has been reached in 1994 (1,487 vessels); then the fleet has started 

a steady decline continuing until nowadays. 

1.7  During the development phase the containerised fleet has shown an extraordinary increase in reefer 

capacity offered by global container operators.  

1.8   As a consequence of the increasing reefer containerisation, the seaborne trade of perishable 

products has grown in the latest ten years until now, which may correspond to the phase of 
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implementation. The actual container fleet includes 4,600 containerships with a total capacity of 

11.4 million TEU, whose 15.8% is dedicated to reefer (about 1.8 million TEU, accounting for 80 per 

cent of total reefer capacity). Massive amounts of reefer capacity have been provided by global 

shipping lines in the 1990s, among which Maersk Line, CMA CGM and MSC. 

1.9   The role of global shipping companies has become crucial for the development and implementation 

phase of reefer containerisation. Massive investment in new containerships of larger size equipped 

with more and more reefer plugs have been done by Maersk Line and its main competitors at 

beginning of the 2000s. Reefer capacity (in slots) offered by the top 15 global maritime carriers is 

now equal to 1,178,000 TEU (7% of their total container capacity according to Dylaners in 

Containerisation International 2009). Maersk Line is the leader of the market with a fleet of reefer 

containers equal to 420,000 TEU, more  than 50% of 40’ High Cube reefer containers available at 

global level (Maersk Line 2010). Its new containerships have the capability of transporting 

approximately 20-25% of their shipments in reefer containers. The mega containerships, namely 

Emma Maersk and the other 7 PS Series vessels of 14,500 TEU, are equipped with 1,286 electrical 

plugs. The number of reefer plugs increases, in absolute terms, in relation to the size growth and to 

the fleet age. Another factor to consider is the competitive advantage of a reefer container moved at 

a lower cost than the equivalent capacity in a specialised reefer (Bright 2009). 
 
 

SI Analysis.  
Therefore we can now analyse the case of the Reefer Containerisation using the SI framework 
approach. In so doing we will use information from the previous analyses of this innovation case 
carried out in earlier work packages of INNOSUTRA. First we present three SI overviews of the 
case: 1) during the initiation phase, 2) during the development phase, and 3) during the 
implementation phase. We will then analyse the situation in more detail, in line with the SI approach 
and framework. 
 

2. Initiation Phase 

In this phase it can be seen that there are two shaded area and this is congruent with the outline 
areas that are indicated by the SI analysis as required to establish the conditions for success (see 
detailed analysis below).  

 
 

3. Development Phase 
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     It can be seen that the actions of the actors involved in the development of the innovation established 
the conditions for success in line with the theoretical approach recommended by the SI framework 
analysis. This congruence between required actions and actual actions undertaken is shown by the 
overlap between the shaded area indicated, which is directly within the outline of the SI required 
actions (see detailed analysis below).  

 

 
4. Implementation Phase 

The single mapped indication of activity (the shaded area in the ellipse) in this phase means that 
there is congruence between the actions which needed to be taken and those which actually were 
taking in the process of innovation. This meant that all the conditions for success have been 
established (see detailed analysis below). 

 
 
 
 
 
 

5. Detailed Analysis 
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Infrastructure Conditions 
There are specific infrastructure conditions which needed to be met in the case of this innovation. 
One is the availability of technologies. New reefer technologies that are highly standardised has 
played an important role since the beginning. Recent innovations like the introduction of the reefer 
integral container and the controlled atmosphere systems have radically changed the previous reefer 
equipment, allowing to prolong the shelf life of perishable products as the applied environment can 
slow down their ripening process. Another relevant aspect concerning infrastructure is the increase 
of the number of reefer plugs for ships and terminals. Indeed, when transported by ship, reefer 
containers have to be connected to the on-board power supply system, or to the reefer plugs at a 
land based site such as port terminals. A factor of success for reefer containerization has been the 
extension of the reefer areas at port terminals, especially in the phases of development and 
implementation. A further element is the presence of interoperability among ships, trucks and trains 
capable to transport reefer containers. 

 
Institutional Conditions 

Hard Rules. This is a key factor in relation to the success of this innovation. First of all, the 
compliance with standard. The maintenance of technical standards regarding the use of reefer plugs, 
refrigerants, controlled atmosphere, microprocessors and software meant that a key aspect of the 
innovation was to ensure continuity in its application along the used infrastructure. Moreover, 
legislative guidelines started from the Kyoto Protocol have been of critical importance during the 
initiation, development and implementation phases of the innovation. In 2006, the EU adopted a 
Regulation on fluorinated greenhouse gases, which limited the use of some refrigerants such as 
fluorocarbons (FCs) with the intention of reducing their emissions. And, from 2015, EU will forbid the 
use of R22 refrigerants from 2015, so many carriers will be obliged to renew their reefer fleets. 
Soft Rules. In this area the complex economics between the various actors can be of considerable 
importance, above all during the development and implementation phases. This is the case of the 
support of private firms, namely global shipping lines like Maersk Line, MSC and CMA CGM, initially 
external to the reefer market, and other relevant bodies such as knowledge institutes (e.g. the 
Wageningen University and the Research Centre in the Netherlands) and the Dutch Government. All 
these actors have co-operated to the QUEST reefer programme, initiated by Maersk Line in 2006 
and 2007. The QUEST (Quality and Energy efficiency in Storage and Transport) programme is a 
joint development project aimed at implementing a new software solution which provides a new 
temperature control regime, in order to cut the energy consumption used for cooling by up to 50 per 
cent.  
 
Interaction Conditions 

Weak Network Conditions. The main promoters of the reefer innovation, the global container 
operators, have developed some interactive links with outside organisations and universities (e.g. 
the Wageningen University) that contributed to the development of the innovation. Links also with the 
Dutch Government and outside experts have been explored and maintained during the development 
and implementation phases of the innovation.  
Strong Network Conditions. It could be argued that the strong connections between the various 
interested industry lobbying groups including the container manufacturers, the global container 
operators, has led to a high degree of success of this innovation, supported also by governments 
and EU in relation to environmental policies for reducing CO2 emissions. These public policies 
ensure strict compliance with international rules and regulation, stimulating further research in reefer 
technologies environmental-friendly. 
 
Capabilities 
There appeared to be no lack of capabilities on the part of any of the actors involved in this 
innovation process, and where any were lacking they have been sought from other firms who were 
brought into the innovation process (such as the involvement of Universities and Research Centres). 
In particular, lack of knowledge on reefer techniques and lack of qualified personnel are not 
considered as barriers because the leading global shipping companies have internally developed 
the role of reefer manager and a team of experts specialized on reefer techniques. 

 
 
 
 
Conclusions 
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The SI analysis has shown that Reefer Containerisation innovation utilised the correct approach to 
establishing success conditions at all of the three stages during the innovation process. We may conclude 
with four observations. 

1. For a commercial innovation to be successful there is a need during the initiation phase for a strong 

commitment of resources, time, and belief in the innovation by the supporting private firms (in this 

case mainly container manufactures and shipping companies) together with public organisations 

and institutions; the analysis reveals also the important role of other factors associated to the 

success of a technical innovation, such as compliance with standards and presence of 

interoperability. 

2. The development phase can be successful if there is a wider co-operation and risk-sharing among 

the actors involved, both those developing the innovation and those using and sponsoring the 

innovation, i.e. using the various specialism which exist in the different firms and public bodies 

(maximising the strong interactions and the soft rules). 

3. During the implementation phase it is important not to restrict the innovation to one market, but to 

investigate the potential for the use of the innovation in other markets (maximising the weak 

interactions).  

4. Finally, economic and financial factors are extremely relevant during all the phases. In this case 

the huge investment from global container operators in the last 20 years has been crucial for 

developing reefer containerisation, leading to the growth in containerships’ size with a proportional 

increase of reefer plugs. Their private investment, supported also by the Dutch Government and 

public institutions, has generated several social benefits, such as the reduction in air emissions 

deriving from the implementation of new reefer technologies. Other organizational and logistic 

benefits are the worldwide connectivity and the global coverage offered by the container shipping 

lines, having the resources to transport perishable cargoes to any part of the world (exploiting their 

network economies); a more reliable and regular maritime supply due to departures and arrivals with 

fixed schedules from ports in the ocean shipping lines network.  
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ANNEXI.1.2 Air lubrication of ships in the inland navigation industry (AIR) 

 

 
Application of the SI Framework to the INNOSUTRA Innovation Case of Air Lubrication in the Inland 
Navigation Industry  

 

1. Description of the System’s Innovation Methodology for the Case 

1.1 Analysis Phases: The case concerns the development process from “concept” to “pilot application”. 
Hence, it may be considered in the pre-innovation stage, as it is not ready for market up-take. However, 
the involvement of multi-actors in developing the technology merits its study. While phases may be 
identified, for reasons of comparison with other INNOSUTRA Cases, these are all mapped under a 
“concept” phase. 

1.2 Actors: The analysis has identified the following actors: 

1.2.1 Knowledge Institutes:  

1.2.2 Industrialists: As the technology concerns improvement of vessel speed 
and/or fuel consumption key industrial partners were shipyards and technology 
providers. As research developed, respective technology providers were 
included. Hence, this group may be described as a “Cluster of Industrialists” 

1.2.3 Government & EC: The national government in support of research and the 
EC as funding agents. 

1.2.4 Market/ Societal Demand: Market demand requesting reduction in fuel costs 
and societal demand requesting reduction in fuel consumption and green 
house emissions are considered an factor in the analysis.  

1.2.5 Road is included as a competition factor. 

2. Systems’ Innovation Phase Analysis 

2.1 Phase I: Pre-Initiation Phase: The phase concerns the development of technology capacity/ 
capabilities.  

 

Figure 1: Pre-Initiation Phase 

Strong networks between Knowledge Institutes, the industry and national Government seems to be 
leading factors in the development of research. 
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This is triggered by market/societal need pushing Governments and Industry. 

This is supported by road competition, which translates to road congestion and its externalities for 
government and the need to compete from industry. 

4. Conclusions 

4.1. While the technology is still at its development phase, research is speeded by the active participation 
of all actors (knowledge institutes, industrial cluster and the government as a funding agent).  
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ANNEXI.1.3 Y-shaped hull, Scheldehuid (Y-Hull) 

 
 
 

Application of the SI Framework to the INNOSUTRA Innovation Case of the Y-Shaped Hull. 
1. Background 

1.1 Collisions, stranding, and groundings are the greatest dangers of the inland shipping industry. In the 

first place safety can be maintained by avoiding these incidents. Operational technology measures 

such as improved manoeuvrability or organizational procedures such as Vessel Traffic Management 

Systems (VTMS) can achieve a reduction of incidents. If an incident does occur then the effects of 

the incident should be as limited as possible. Measures such as good evacuation plans and life 

saving appliances can contribute to reducing the impacts of an incident. More radically, another 

technology advance to decrease the effects of the incidents is by amending the construction of the 

vessel. The introduction of the ‘Y-Shaped Hull’ represented such an innovation. 

1.2 Watertight bulkheads are generally installed in the construction of vessels to reduce the leakage 

volume of the vessel and prevent the vessel from sinking. There is now a requirement to build 

double hulled tankers to replace single hulled tankers. The reason for installing watertight bulkheads 

is principally performed to protect passengers, crew and vessel. The double hull requirements were 

principally introduced  to protect the environment in case of an incident affecting a tanker and 

potentially resulting in substantial spillage of the cargo.  

1.3 For the last two decades researchers have studied the active role which hull construction can play in 

decreasing the effect of an incident. It was found that sometimes in case of an incident the hull was 

deformed and not penetrated at all. This is clearly a desirable scenario. In the Netherlands and 

other countries much research has been conducted on the consequences of a collision to the 

construction of the hull during the process of the collision. This is studied by means of a crash test. 

TNO Netherlands (Toegepast Natuurwetenschappelijk Onderzoek, Applied Science Research) have 

been commissioned by a Japanese consortium; a German consortium, and the shipyard de Schelde 

to carry out these crash tests. (Shipyard de Schelde is now a part of the Damen shipyard Group in 

the Netherlands). Participation in this study and a literature study of the de Schelde shipyard 

resulted in obtaining the required knowledge to develop a new method of stiffening the vessels’ hull. 

This new construction is developed to ensure that in case of an impact the hull deforms without 

losing its water- tightness. 

1.4 The new construction is known as the Scheldehuid or Y-shaped hull. The name Y-shaped hull 

indicates the new design of the stiffeners inside the hull. This new construction is tested in crash 

tests. The results of these crash tests were positive; an increase in energy intake and an increased 

resistance against cracks. A second real scale test, risk analysis and calculations were required by 

the ADNR (covenant for international transport of dangerous goods on the Rhine) to convince them 

of the quality of the new stiffened hull. Finally the ADNR was convinced about the quality of the 

construction and decided that the inland shipping tankers using a Scheldehuid could increase their 

tank capacity from 380m³ to 1000m³.   

1.5 The first inland tanker barge with the Scheldehuid is the “Chemgas 20”, this vessel is a gas tank 

lighter build in 2002. After this first barge with a Scheldehuid was operational, the second barge 

followed not long after the building of the first one. Tanks of 550m³ instead of 380m³ were approved 

to be installed. In 2004 the Scheldehuid was constructed in two more tanker barges of Chemgas. In 

2007 Deen Shipping, the Netherlands, build the mts. Apollo installed with a Scheldehuid. In the 

beginning of 2007 the biggest inland bunker tanker was expected to be delivered installed with a 

Scheldehuid, Vinotra 10. In 2006 there were 7 other tanker barges that are being built or will be built 

in the future with the Scheldehuid/Y-Shaped Hull 
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SI Analysis 
We may now analyse the case of the Y-Shaped Hull using the SI framework approach. In so doing we will 
use information from the previous analyses of this innovation case carried out in earlier work packages of 
INNOSUTRA. First we present three SI overviews of the case: 1) during the initiation phase, 2) during the 
development phase, and 3) during the implementation phase. We will then analyse the situation in more 
detail, in line with the SI approach and framework. 

 
Overview of the Y-Shaped Hull Case: Initiation Phase 

 
 

2. Initiation Phase 

2.1 In this phase it can be seen that two shaded areas are congruent with the outline areas that are 
indicated by the SI analysis as required to establish the conditions for success (see detailed analysis 
below).  
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Overview of the Y-Shaped Hull Case: Development Phase 

 

 
 

3. Development Phase 

3.1 It can be seen that the actions of the ‘consortium’ involved in the development of the innovation 
established the conditions for success in line with the theoretical approach recommended by the SI 
framework analysis. This congruence between required actions and actual actions undertaken is shown 
by the overlap between the shaded area indicated, which is directly within the outline of the SI required 
actions (see detailed analysis below).  

 
Overview of the Y-Shaped Hull Case: Implementation Phase 
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4. Implementation Phase 

4.1 The single mapped indication of activity (the shaded area in the ellipse) in this phase indicates that 

there is congruence between the actions which needed to be taken and those which actually were 

taking in the process of innovation. This meant that all the conditions for success were established 

(see detailed analysis below). 

 
5. Detailed Analysis 

5.1 The overviews in the above three diagrams provides only a summary view of the success conditions 

and how they were established in the case of the Y-Shaped Hull. We can now consider the various 

elements of the institutional environment in turn to see how they impinged on the initiation, 

development, and implementation of the innovation and what actions took pace to ensure that the 

correct conditions for success were met. 

5.2 Infrastructure Conditions. There were no specific infrastructure conditions which needed to be met 

in the case of this innovation. 

5.3 Institutional Conditions.  

5.3.1 Hard Rules. This was a key area for concern and for action in relation to the innovation. The 

maintenance of safe and continuous navigation along inland waterways across Europe meant 

that a key aspect of the innovation was to ensure this continuity and safety along the used 

waterways. Hence, the role of the Central Commission for Navigation on the Rhine (CCNR) was 

of critical importance during the development and implementation phases of the innovation. 

Because of the rule that an innovation has to be taken to the CCNR by national government 

representatives on the Commission the CCNR could not be brought into the process until the 

development and implementation phases. The innovation was promoted hard in the relevant 

committee of the Commission. However, the absence of technically qualified personnel on the 

Committee slowed down considerably the process off approval as did the lack of any time frame 

with deadlines.  

5.3.2 Soft Rules. In this area the complex economics between the various actors was of considerable 

importance. The Y-Shaped Hull innovation took account of these complexities and of the inter-

firm and intra-firm relationships. The willingness of firms and other relevant bodies such as 

knowledge institutes and the Dutch government to cooperate in relation to the various 

dimensions of the innovation, e.g. crash testing, installation of prototypes, etc. In the case of this 

innovation this area of soft rules was one of the keys to the success of the innovation.  

5.4 Interaction Conditions 

5.4.1 Weak Network Conditions. The main promoters of the innovation clearly had considerable weak 

interactive links with outside organisations (e.g. TNO) that assisted greatly the development of 

the innovation. Links also with both Dutch and German members and outside experts involved 

in the deliberations of the relevant committee of the CCNR, were explored and maintained 

during the development and implementation phases of the innovation. However, one of the most 

important development for the innovation was the connection established between DSNS and 

companies in the inland navigation sector. 

5.4.2 Strong Network Conditions. There was a potential danger that the str5ong network connections 

between some of those involved with the innovation (DSNS and RDS) could have jeopardised 

the success of the innovation. However, the strong links indicated above did not prevent access 

to, and use of, the weak network connections to ensure that at all stages the required external 

openings were exploited, and advice and support was sought and used. 
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5.5 Capabilities. As far as these conditions were concerned all of the relevant parties had the 

necessary capabilities and where any were lacking they were sought from other firms who were 

brought into the innovation process (see 5.4.1 above)  

 
Conclusions 
The SI analysis has shown that the Y-Shaped Hull innovation utilised the correct approach to establishing 
success conditions at all of the three stages during the innovation process. We may make four observations. 

5. For a commercial innovation to be successful there is a need during the initiation phase for a strong 

commitment of resources, time, and belief in the innovation by the supporting organisation, plus a 

degree of public subsidy from government to the company (ies) involved. It is also important to find 

sponsors who will be seen as objective (links with knowledge institutes). 

6. During the development phase the key to successful development is the cultivation of wide 

cooperation and risk-sharing between the firms involved, both those developing the innovation and 

those using and sponsoring the innovation, i.e. using the various specialisms which exist in the 

different firms (maximising the strong interactions and paying attention to the soft rules area). 

7. During the implementation phase it is important not to restrict the innovation to one market, but to 

explore the potential for the use of the innovation in other markets (maximising the weak 

interactions). Close attention needs also to be paid to lobbying the relevant regulatory bodies who 

may be needed to ensure the progress of the innovations (the area of hard rules) 

8. As far as public policy intervention is concerned the availability of subsidy to develop the 

innovation is extremely important in the inni9tiation phase. Finally, in this particular case, the 

absence of technically qualified personnel on the key regulatory body slowed down considerably the 

process off approval, as did the lack of any time frame with deadlines. These are issues which 

should be addressed by the CCNR. 
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ANNEX I.2 Technology-Market Cases 
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ANNEXI.2.1 Modalohr 

 
 
System Innovation (S.I.) Analysis of  Modalohr 
1. Background 

1.1. These last decades, the growth in freight transportation has mainly benefited to the road compared 

to the technical and operational rigidity of the railway. Starting from this fact, R. Lohr defines, at the 

beginning of 90s, an innovative concept in terms of rail freight transport: “we must adapt the rail to 

the road”. Consequently, the first intention of R. Lohr is to develop a rail system which could be 

inserted in the transport chain of road hauliers. Systems already exist. Switzerland develops "rolling 

road" and France promotes the combined transport since the 80s. But they present technical 

constraints and negative economic balances. According to P. Mangeard (President of the Modalohr 

Company), “If the modal transfer does not work, it’s because the road hauliers must adapt their 

material to the rail”. The second intention of R. Lohr is therefore to provide a technical solution at 

these defaults. 

 
1.2. In a first time, R. Lohr designs a new wagon in the piggyback domain. On this technical basis, he 

develops an innovating system on the operational plan: the rail motorways. Consequently, Modalohr 

regroups two realities: a technical innovation and an operational innovation. It does not confuse the 

Modalohr wagon (technical innovation) and the Modalohr Company (to promote the new wagon). 

 
1.3. Technologically, the Modalohr wagon presents the particularity to be equipped of a lateral loading 

system in “herring-bone” (the platform turns between the bogies), allowing the fast and 

simultaneous operations of loading/unloading of trucks without technical constraints. The wagon 

floor is lowered between the bogies in order to transport almost 85% of the road park in the tunnels 

at GB1 gauge whereas the "rolling roads" require the GB2 gauge (less developed on the European 

network rail). Such wagons present therefore the problem of piggyback under a new technical and 

operational angle.  

 
1.4. Operationally, the “Autostrada Ferroviaria Alpina” (AFA), implemented in 2003 to market the new rail 

motorway, is a test in full-scale of this new system. Experimental line of 175km between Aiton 

(France) and Orbassano (Italia) permits the transit of trucks through the Alps via the rail tunnel of 

Fréjus. 

1.5. According to the INNOSUTRA methodology and the SI framework, proposed by the WP5, we will 

analyze the Modalohr case by phase of progress. First, we will present the initiation phase. 

Secondly, we will analyze the development phase. Finally, we will present the implementation 

phase. 

2. Initiation Phase 

 



 

INNOSUTRA – D6   47 

 
2.1. In this first phase of the innovation process, we have mainly three actors who have played a role. 

The main actor is the industrial conceiver, R. Lohr, who developed with his own workshops and 

engineers a new technology of wagons in 1989. Consequently, R. Lohr is a very positive and 

dynamic actor in the innovation process. He funds the research and the building of the first 

prototypes himself. The second actor is the national rail company in France (SNCF) which had the 

monopoly on the rail in France still in 90’s. It has a negative role in the initiation process because it 

refuses in 1995 the first wagon prototype. It thinks that the idea to carry trucks on trains is stupid. 

Finally the road haulier associations are reluctant to see their trucks carried by the SNCF. They 

consider that there are too many risks of strike and inefficiency. 

2.2. In this context, the industrial conceptor is alone with his innovation but he has the technical and 

financial capacities to develop it without subsidies from the public institutions for the research or 

development.  

2.3. The lack of interest from the SNCF and road hauliers comes mainly from a lack of ability in lobbying 

of R. Lohr and of cultural differences. In 90’s, it seems to be absurd in France to put trucks on trains, 

the freight is considered as a declining activity by the SNCF (alone operator in France) and the 

French State promotes still the road sector development. 

 
3. Development Phase 
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3.1. The development phase follows a tragic event, the Mont-Blanc fire in 1999. The public opinion is 

traumatized and the public authorities have to react quickly to resolve the problem of transit trucks 

in the Alps. So it is a new context for the innovation with new actors. 

3.2. The industrial conceiver (R. Lohr) hears the political need and proposes his innovation with a new 

strategy. He calls two specialists of the lobbying who have good ties with the SNCF and the political 

sphere, P. Essig (ex-president of the SNCF) and P. Mangeard. So, he gives at his innovation a new 

ability: a good communication. They make up together the Modalohr Company to support the 

project and to sell it at the politics, the SNCF and the public opinion. This strategy is a success and 

the French Transport minister (J-C Gayssot) is convinced by the innovation and the new transport 

system.  

3.3. The support from the ministry of transport is an important asset for the innovation process: 

- It allows to have the necessary authorizations to launch the system quicker (hard 

administration).  

- It allows to convince the SNCF to test and adopt the innovation. We can remind here that 

the SNCF is a national firm under the supervision State.  

- To finish some subsidies are given by the French State to improve the Modalohr wagon 

(Capacities). 

3.4. The SNCF, after its refusal of 1995, accepts to change its position. Its president, L. Gallois, agree to 

test the innovation and to do a partnership with the Italian (Trenitalia). But the most part of SNCF 

agents stay sceptic on the interest of the system. 

3.5. The development phase shows an important change in the soft institution field. This change has 

been initiated by the Modalohr Company (lobbying group) and formalized by the French transport 

minister. 

3.6. Two minor barriers remain. The SNCF agents stay mistrust on the economic interest to put trucks on 

trains and the road hauliers stay sceptic on the efficiency of the new system (soft institution). 

4. Implementation Phase 
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4.1. The implementation phase concerns mainly the infrastructure question. Main problem, the gauge of 

the tunnel (Mont Saint Cenis) to cross the mountains is too small to allow the transit of trucks on 

Modalohr wagons. Other problem, few national rail strikes in 2003 and the natural mistrust from the 

road hauliers endanger the system profitability. So, in this context, the economic equation is 

unbalanced for the Modalohr system and we can observe three kinds of public intervention:  

- First, the French transport minister, in partnership with the national rail manager (RFF) 

decides to invest in putting the tunnel on gauge . The works are always in progress under 

the management of RFF (National rail manager).  

- Second, The French State with the Italian State gives subsidies to allow the work of the 

system. This subsidy system is authorized by the European Commission which considers 

the AFA as an experimental service. 12M€ are given each year, 6M€ by the French State 

and 6M€ by the Italian State. 

- Finally, to launch the new system and to change the cultural influences, the French State 

had modified its legislation. By example, in 2004, it has reviewed the truck weight regulation: 

the 44t stays forbidden in France except in a perimeter of 150 km around the French 

terminal of the AFA for the trucks which use the system. 

4.2. The main goal of the policy intervention is to promote the innovation and to change the cultural 

approach of the rail in France. 

 
5. Conclusions 

 
5.1. The SI analysis allowed to identify the key of success and difficulties of the Modalohr case. 

According to the SI framework we can resume the positive and negative combinations. 

5.2. Positive combinations: 

- Concerning the private actors, it is the combination between the industrial conceiver and two 

lobbying specialists which allowed the development of the innovation. These specialists 

have brought their networks and their experience to sell the new concept. 

- But the combination between the actors and the institutions is the main key element. The 

more important for the Modalohr lobby has been to convince the politics for several reasons. 
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o First, after the Mont-Blanc disaster, the public opinion was in favor of an important 

change in the transport policy in the Alps. So, under this public pressure, the 

politics were in research of the miracle solution. 

o Second, the SNCF is a national firm and its supervision authority is the French 

Transport ministry. In theory, if the French Transport ministry is convinced, the 

SNCF follows. Consequently, it has been an intelligent strategy to pass in first by 

the politicians to aim after the SNCF which was, at the beginning, reluctant to the 

system. 

5.3. We can observe on the one hand a combination between actors to support and promote the 

innovation and on the other hand an interesting combination between the institutions and a national 

firm which follows the politic decisions. 

5.4. Concerning the negative effects, we can observe that the combination between actors, without policy 

intervention and mainly without political will, is a failure. Two examples: 

- The presentation in 1995 of the project from Lohr industry at the SNCF is a failure. 

- There is during the development period a great mistrust between the SNCF and the road 

hauliers. It is a traditional antagonism in the French transport cultural.  

5.5. We propose to conclude this case by a current and polemic question in France. The innovation 

process could be faster in a railway competition context? There are two possible answers. One side, 

we can criticize the SNCF which stayed in its ivory-tower in the 90’s. Maybe that in a competition 

system, another operator or the SNCF could be more receptive to the new system. One the other 

side, thanks to the proximity between the political power and the SNCF, the innovation allowed to 

be implemented quickly.  

5.6. Today, the system is still funded by the French and Italian states because the works, in the tunnel, 

are not finished. But, the launch of another Modalohr line in France and its economic success, 

without public subsidies, is a good signal. Consequently, with this last example, we can suppose 

that the policy intervention has been positive and has allowed to launch a system which is in growth 

and which could become an alternative solution for transit trucks in France. Finally, we can also 

suppose that it has been the signal of an important change in the French transport culture, the 

trains and trucks can be complementary. 
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ANNEX I.3 Technological, Managerial, Organisational, Cultural – Business 
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ANNEXI.3.1 Green ports (focused on cold ironing) (CI) 

 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of Cold Ironing  
 
1. Background 

 

1.1  Cold ironing, also known as Shore Connection, On Shore Power Supply, Alternative Maritime Power 

Supply, is a process enabling a ship to turn off its engines while berthed and plug in to an onshore 

power source. The ship’s power load is transferred to the shore-side power supply without 

disruption to onboard services. This process allows emergency equipment, refrigeration, cooling, 

heating, lighting, and other equipment to receive continuous electrical power while the ship loads or 

unloads its cargo.  

1.2  Cold ironing has been adopted in some ports around the world as a measure belonging to the 

“Green Ports” concept. It refers to a set of several measures aimed to achieve sustainability at ports, 

considering that a port not only meets all the environmental standards in its daily operations, but 

also has a long-term plan for continuously improving its environmental performance.  

1.3 From a technical and operational viewpoint, cold ironing is a complex technological system made 

by the following elements. Electrical infrastructure at ports (engineered and integrated systems are 

required to fit all types of ports); electrical infrastructure on ships (retrofits or new builds); 

connection and control solutions to ensure personnel safety and seamless power transfer. In 

particular, a complete onboard system solution should include all power equipment necessary to 

connect the ship to a shore-side power point; all control equipment necessary to secure seamless 

automated power transfer of the ship load from the onboard power plant to the shore-side source 

and back. Furthermore, this integrated system needs to comply to new international standards 

(including High Voltage Shore Connection (HVSC) by IEC, ISO and IEEE, IEC 60092-510 edition1 

IEC/ISO PAS). 

1.4  Auxiliary engines run by ships in port generate SOx, NOx, CO2 and particle discharge as well as 

noise and vibration. These pollutants cause negative health and environmental impact on the 

surrounding communities. Independent studies have found that cold ironing generates many 

environmental and social benefits, by reducing emissions from vessels docked in port, so it can be 

considered a relevant part of “green ports”. 

1.5   Historically, ships were not subjected to emissions controls and regulation, and diesel engines were 

their main source of power. However, in the last 10-15 years there has been a growing attention to 

sustainability at ports and protection of marine environment, after that several studies demonstrated 

that, of total global emissions, ships produce 2% of CO2, 10-15% of nitrous oxides (NOx) and 6% of 

sulphur oxides (SOx) (Source: ABB Marine 2010).  

1.6  As a consequence, new environmental regulations have been mandated by the International 

Maritime Organization (IMO) at global level. In 2004, MARPOL (73/78) Annex VI has placed limits 

on sulphur oxide (requiring use of <4.5% sulphur fuel by 2010, and its target is to reduce world 

maritime sulphur output to <0.5% by 2020) and nitrogen oxide emissions from ship exhaust and 

prohibited deliberate emissions of ozone-depleting substances. In 2005, EU Directive 2005/33/EC 

has limited the amount of sulphur to 0.1% in all marine fuel used while at berth for more than 2 

hours in European ports, since 2010. In 2006 a new environmental EU recommendation came into: 
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it is the EU Recommendation 2006/339/EG, destined to member countries to promote shore-side 

electricity facilities. The EC recommendation also called for the development of harmonized 

international standards and provided guidance on costs and benefits of connecting ships to the 

electricity grid. 

1.7   Several ports around the world have already implemented shore-to-ship power including: Antwerp, 

Gothenburg, Lübeck, Zeebrugge, and Oulu in Europe; Los Angeles, Long Beach, Juneau, 

Vancouver and Seattle in the rest of the world. Other cities are currently planning to install shore 

power supply systems at their ports, such as Barcelona, Bremen, Busan, Copenhagen, Marseille, 

Civitavecchia, Rotterdam, Stockholm and Venice.  

1.8  The first case of successful implementation of cold ironing can be found in Alaska about twenty 

years ago. The success here is mainly due to an economic factor: the cost of energy. In contrast to 

the price of fuel, quite consistent worldwide, the price of electricity can vary a lot accordingly to local 

circumstances. In Alaska the energy cost is lower than in Europe due to the huge availability of 

energy.  

1.9   Also in the Ports of Los Angeles and Long Beach, cold ironing represents a key element of the 

Clean Air Action Plan (CAAP) adopted by the two ports since 2005. As explained in a CAAP fact 

sheet, the plan indicates that “all major container cargo and cruise ship terminals at the ports would 

be equipped with shore-side electricity within five to ten years so that vessels can shut down their 

diesel-powered engines while at berth.” Under this program, a shipping company has agreed to 

utilize shore power at the port for at least five years as part of its lease agreement.  

 
 
SI Analysis 
We can now analyse the case of the Cold Ironing using the SI framework approach. In so doing we 
will use information from the previous analyses of this innovation case carried out in earlier work 
packages of INNOSUTRA. First we present three SI overviews of the case: 1) during the initiation 
phase, 2) during the development phase, and 3) during the implementation phase. We will then 
analyse the situation in more detail, in line with the SI approach and framework. 
 
 
 

3. Initiation Phase 

This phase can be evaluated as unsuccessful due to a negative combination between actors 
belonging to maritime sector and infrastructure and institutional conditions, mainly due to the lack of 
interoperability and standardisation above cold ironing in Europe. 
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Overview of Cold Ironing Case: Initiation Phase 
 

 
 

4. Development Phase 

     It can be seen that the conditions are the same of the previous phase. The only difference is the 
previous area has become an ellipse due to the involvement of new actors in the process of 
innovation who show negative interactions with the institutional environment. 

 
Overview of Cold Ironing Case: Development Phase 
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5. Implementation Phase 

This phase has not been developed due to the recent development of the innovation, so the areas 
indicated the required focus on cold ironing for the future, involving many actors. 

 
Overview of Cold Ironing Case: Implementation Phase 

 
 
 

6. Detailed Analysis 

 
Infrastructure Conditions 
There are specific infrastructure conditions which needed to be established in the case of this 
innovation. Cold ironing needs a dedicated infrastructure at marine terminals. They require extra 
electrical capacity, conduits, and the “plug” infrastructure that will accept power cables from a 
vessel. A large container ship usually requires approximately 1,600 kilowatts (kW) of power while at 
berth, but the power requirements can differ substantially, depending on the size of the vessel and 
the number of refrigerated containers on board (Sisson and Mc Bride 2010). Port electrical 
infrastructure equipped for cold ironing costs more than a conventional terminal, and it represents 
an investment that not all ports are disposal or able to do. A possible solution to incentive ports to 
invest in this new technology could be the use of emission reduction credits: they could help offset 
this expense and provide short term incentives. 

 
Institutional Conditions 

Hard Rules. In this area of activity the key conditions for success of the cold ironing and “green 
ports” need to be met. Currently there is a lack of European legislation and regulations concerning 
cold ironing in comparison to USA: the spread of cold ironing at the ports of Los Angeles and Long 
Beach is a consequence of a stricter legislation including the MEPC 59/6/5, a joint proposal from 
USA and Canada to IMO to designate an Emission Control Area (ECA) for specific portions of U.S. 
and Canadian coastal waters. 
Another barrier in this field is represented by some technical problems concerning lack of 
standardisation. This relates to compatibility of electricity parameters: ships, built in different 
international yards, have no uniform voltage and frequency requirement. Some ships use 220 volts 
at 50 Hz, some at 60 Hz, others use 110 volts. Primary distribution voltage can vary from 440 volts to 
11 kilovolts. Load requirement varies from ship to ship – ranges from a few hundred kW in case of 
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car carriers to a dozen or more MW in case of passenger ships or reefer ships. Connectors and 
cables are not internationally standardised, though work has progressed in this direction. 

1.10 Soft Rules. In this area the economic and entrepreneurial influences and values have 

shaped the context in which innovation has taken place, above all during the initiation phase. First, 

the cost of electric energy represents a first barrier to the spread of cold ironing in Europe. However, 

cold ironing could represent a cheaper solution in certain cases if compared with vessels switching 

to marine distillate (MDO) while in port as required by many local regulations (MDO burns cleaner 

than bunker fuel, but it is about twice expensive). Second, there are no incentives, motivation, spirit 

of entrepreneurship coming from shipping companies and other interest groups to promote this 

innovation. This is probably due to their interest in adopting alternative solutions such as innovative 

engines and innovative fuelling systems (e.g. the LNG propelled ships). 

 
Interaction Conditions 
Weak Network Conditions. A possible barrier in this field might be the inability to adapt to new 
technological developments at ship and port level and no shared vision of future (technological and 
social) developments. Indeed, the main benefits generated by the application of cold ironing are 
social and environmental. Firstly, if this innovative technology is implemented properly, it can 
contribute to air quality improvement, allowing to save more than 30% of CO2 emissions and more 
than 95% of nitrogen oxygen and particulate. It has been demonstrated that, in 10 hours of stop of 
a cruise ship, its emissions drop from 72.2 to 50.1 tonnes of CO2, from 1.47 to 0.04 tonnes of 
nitrogen oxide, and from 1.23 to 0.04 tonnes of sulphur oxide. This system also allows to reduce 
noise pollution. Other positive impacts are better onboard comfort while in port, green profiling for 
ship owners and customers, and also reduced lifecycle cost by reduced fuel consumption and 
maintenance cost. 

Strong Network Conditions. It can be argued that there is a strong connections among the lobbyist 
industry groups interested in promoting other environmental policies in European ports that led to the 
actual unsuccessful condition of cold ironing as measure of “green ports”. 
 
Capabilities 

There appeared to be no lack of capabilities on the part of any of the actors. 
 
 
 
 
Conclusions 
The SI analysis has shown that Cold Ironing innovation does not have utilised the correct approach to 
establishing success conditions until now, due to the presence of several barriers. We may conclude with 
four observations. 

9. For an organizational innovation to be successful there is a need during the initiation phase for a 

strong commitment of resources, time, and belief in the innovation by the supporting private firms (in 

this case terminal operators and shipping lines) together with public stakeholders; the analysis of 

this recent innovation reveals that economic, legal and technical barriers (such as high cost of 

energy, high infrastructure costs, lack of standardisation for the equipment, and the lack of 

European legislation) can make “unsuccessful” the innovation although its environmental friendly 

technologies. 

10. The development phase is currently in progress and might be successful if there will be a wider 

cooperation among the various actors involved. 

11. The implementation phase has not yet begun for this innovation due to its recent development. It 

will be important not to restrict the innovation to one port, but to investigate the potential for the use 

of the innovation in several European ports (maximising the weak interactions). 

12. Finally, it may not be excluded a successful future development of cold ironing in Europe, if 

considering its success in Alaska and California, whose main ports have been obliged to adopt it in 

order to reduce air and noise emissions at ports. Another relevant factor contributing to the 
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development of cold ironing is the cost of electricity that in Europe is higher than in Alaska and 

California. Also the cost of port infrastructure represents a strong barrier for European ports. Finally, 

the actual level of pollution in Europe should incentive the spread of “green ports” and cold ironing to 

achieve their environmental benefits. Otherwise, air pollutants emitted from ships in the EU will 

exceed all combined land-based sources by 2020. 
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ANNEXI.3.2 Indented berth (IB) 

 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of Indented Berth 
(Organizational Innovation) 
 
1. Background 

 

1.1  The indented berth is a particular berth capable of serving ships from both sides. The Ceres 

Paragon Terminal in Amsterdam is the first terminal in the world to have an indented berth, where 

containerships can be loaded and unloaded on both sides simultaneously, whereby the turnaround 

time is almost halved in comparison to other global port terminals. The following background of this 

innovation includes the reasons for launching it and its development since 10 years ago. 

1.2  The Ceres Paragon Terminal has been realized as a joint-project of the American terminal operator 

Ceres Inc. from Wheehawken (USA) and Amsterdam Port Authority (on behalf of the Amsterdam 

Municipality). The main reason was to increment the container traffic in the Port of Amsterdam, 

whose throughput mainly consisted of different types of bulk (coal, iron ore, agribulk, neobulk) 

cocoa and mineral oil products. In the Lease Agreement between APA and Ceres it was stated that 

APA would develop the civil engineering infrastructure of the terminal, and that APA and Ceres 

would jointly purchase the cranes and the terminal equipment (APA invested € 128.5 million and 

Ceres € 43.5 million).  

1.3  In 1996 Ceres and APA decided to develop this new container terminal along the 

Amerikahaven/Noordzeekanaal berth of the Port of Amsterdam. According to the contract between 

them, the project was to be completed within 24 months after approval by the City Council. A 

special Project Team was set up by APA, comprising technical, financial and legal specialists, to 

manage the overall project, including design, construction and procurement. The tender procedure 

followed the European Commission rules, but was dovetailed into the design process in such way 

that there was hardly any discontinuity. The construction contract was awarded to the combination 

ComPACT (comprising Van Oord ACZ, De Klerk Werkendam, Ooms Avenhorn, GTI and BemoRail) 

and the construction period was only 14 months. It was very successful as all partners had their 

own specialism and there were no discussions who was responsible on the various parts of the 

contract. The final contract value was approximately € 50 million, divided over the key components 

of the contract as follows (Ligteringen et al. 2002): quay walls 34% of the costs; dredging and 

bottom-protection 8%; drainage and pavement 41%; powers supply and utilities 8%; crane rails and 

rail terminal 9%. 

1.4  In the year 2001 the terminal was delivered after 2 years of work on design, construction and 

installation. In September 2002, the Japanese shipping company Nippon Yusen Kaisha (NYK) 

acquired the American Ceres Terminals Inc. along with 50 percent of the shares in the Ceres 

Paragon Terminal. Three years later its start up, in 2005, the terminal has not served a single 

contract client since it became operable. This first period of NYK management can be considered 

the initiation phase of the indented berth. 

1.5  At the end of 2008 Hutchison Port Holdings (HPH), the world’s largest container terminal operator, 

acquired the control of the Ceres Paragon Container Terminal in return for giving NYK a minority 

stake in its ECT terminal in Rotterdam. This new management can be considered as the 

development phase of the indented berth, and it is still in progress. 
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1.6  Currently the terminal has a surface area of about 54ha, designed to have a maximum capacity of 

950,000 TEU/year. It has 2 berths along the Amerikahaven of 635 metres of length, and a 400 

metres-long indented berth, which enables post-Panamax vessels to be served by a maximum of 9 

ship-to-shore cranes simultaneously. These cranes are among the biggest and the fastest container 

cranes at global level; each crane has an outreach of 61 metres, capable of serving 22 TEU wide 

container ships, and a lift capacity of 65 metric tons under the spreader and 100 metric tons under 

the cargo beam. The gantry frame of the crane leans back 6 m toward landside in order to clear the 

long boom from the other side of the slip. Since there are cranes operating on both sides of the ship, 

booms from opposite cranes may be within 10 m of each other. A double redundant safety system 

is provided in order to prevent boom-to-boom and spreader-to-spreader collisions.  

1.7  A further element is that these cranes are subjected to a noise abatement requirement because the 

Port of Amsterdam is located within close proximity of a residential neighbourhood. This 

requirement resulted in some design changes for cranes, for instance: the trolley design was 

changed from machinery trolley to rope-towed trolley.  

1.8  The technical aspects above described could be successful elements in term of Ceres terminal’s 

competitive potential regarding terminal performance. Although not fully proven in practice (some 

trials were conducted) the Ceres Paragon Terminal has a very competitive status when productivity 

level is compared to its main competitors: Rotterdam’s Delta-terminal (operated by ECT) and 

Antwerp’s North Sea-terminal (operated by Hesse Noord Natie).  

 
 
 
 

SI Analysis 
 
 
We can now analyse the case of the Indented Berth using the SI framework approach. In so doing 
we will use information from the previous analyses of this innovation case carried out in earlier work 
packages of INNOSUTRA. First we present three SI overviews of the case: 1) during the initiation 
phase, 2) during the development phase, and 3) during the implementation phase. We will then 
analyse the situation in more detail, in line with the SI approach and framework. 
 
 

2. Initiation Phase 

This phase can be evaluated as unsuccessful due to a negative combination between actors 
belonging to maritime sector and infrastructure, institutional and interactions conditions. 
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Overview of Indented Berth Case: Initiation Phase 

 
3. Development Phase 

     It can be seen that the conditions are the same of the previous phase. The only difference is the 
previous area has become an ellipse due to the involvement of new actors in the process of 
innovation who have negative interactions with the institutional environment. 

 
Overview of Indented Berth Case: Development Phase 
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4. Implementation Phase 

This phase has not yet started due to the recent development of the innovation, so the areas 
indicated the required focus on indented berth for the future, involving many actors. 

 
Overview of Indented Berth Case: Implementation Phase 

 
 
 
 

5. Detailed Analysis 

 
Infrastructure Conditions 
There are specific infrastructure conditions which needed to be established in the case of this 
innovation. These conditions are related to the port of Amsterdam. In particular, in case of 
increasing inbound and outbound flows of cargo, some different kind of bottlenecks might be 
encountered with Amsterdam’s lock complex (according to Kroon and Vis 2005): the vulnerability of 
the lock system including the risk of encountering damage upon entering the large North-lock that 
depends on a combination of wind force and direction, and unexpected jams in the lock complex, in 
particular jams in the North lock; the dimensions of the vessels calling the port of Amsterdam which 
can only accommodate ships not-exceeding Panamax dimensions; the lock process which could 
lead to difficult vessel planning and possible additional waiting times for liner shipping: liner vessels 
plan port calls as far as three months ahead, while bulk carriers usually make an unannounced call 
only 12 to 24 hours before arrival. 
 To solve the vulnerable lock problem, a solution could be the construction of an extra lock for the 
future success of the container ambitions of Amsterdam and the Ceres Paragon Terminal. Although 
it will not offer a solution to all the problems described  above, an additional new lock would have 
the following significant benefits (Drewry Shipping Consultants 2003): 
• It allows the port of Amsterdam to increase its traffic volume as cargo projections indicate negative 
growth with the current infrastructure. 
• Increase of the number of usable locks (i.e. usable by modern commercial Deep-Sea vessels) 
from two to three, which would provide sufficient capacity to accommodate increasing cargo 
volumes and associated vessel activity. 
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• It permits two or even three vessels to transit simultaneously in the new lock, thus helping to 
constrain lock operating costs, and further increase lock capacity. 

• It makes the capture of significant container traffic volumes more feasible by reducing or even 

eliminating potential congestion at the locks. 
 

Institutional Conditions 
Hard Rules. In this area of activity the key conditions for success of the mega containerships need to 
be met. Currently there is a lack of European legislation and regulations concerning this kind of port 
terminal, and lack of subsidies from outside. 
Soft Rules. In this area the political, economic and entrepreneurial influences and values have 
shaped the context in which innovation has taken place, above all during the initiation phase. 
Although the initial support from Amsterdam government and private parties, the innovative indented 
berth as resulted “not-yet successful” due to the presence of many barriers related to the economical 
and political power of the leading parties in the massive container port of Rotterdam. Lobbying 
attempts by the terminal operator NYK, to draw attention to the Amsterdam based terminal, were 
tempered by P&O Nedlloyd veto rights, in order to protect its interests in the port of Rotterdam. An 
example is the situation encountered in October 2005 (Kroon and Vis 2005): carrier APL, frequently 
calling the port of Rotterdam, chose to call the port of Amsterdam as waiting times at ECT, at that 
moment in time, were not acceptable. The Ceres Paragon Terminal discharged 2,300 containers that 
were transported back, by train, to the port of Rotterdam. Due to contractual agreements ECT 
eventually summoned APL to still moor at the port of Rotterdam, even with the all containers 
destined for Rotterdam already being discharged in Amsterdam. 

 
Interaction Conditions 
Weak Network Conditions. Even if there is a strong link among the main stakeholders of this 
innovation, both public and private, one barrier in this field could be the inability to adapt to new 
technological developments at port level and no shared vision of future (technological) developments. 
Indeed, the revolutionary equipment of this new berth can represent advantages only for the single 
ship served but not even for the whole port cycle including also the management of the gates and 
yards, and planning for serving other ships. Hence this innovation can be evaluated as a success if 
referred to the ship-berth operations but not if considering the efficiency of the terminal as a whole, 
and this could be an explanation of the reason why this type of berth is the unique built in the world. 
Strong Network Conditions. It may be argued that there is a strong connections among the lobbyist 
industry groups in the port of Rotterdam that led to the actual unsuccessful condition of the indented 
berth. 
 
Capabilities 

There appeared to be no lack of capabilities on the part of any of the actors. 
 

Conclusions 
The SI analysis has shown that Indented Berth innovation does not have utilised the correct 
approach to establishing success conditions until now, due to the presence of several barriers. We 
may conclude with four observations. 
13. For an organizational innovation to be successful there is a need during the initiation phase for 

a strong commitment of resources, time, and belief in the innovation by the supporting private 

firms (in this case global terminal operator) together with public stakeholders; the analysis of this 

recent innovation shows that economic and political barriers (such as high competition with the 

port of Rotterdam and influence of its lobbyist groups) can make “unsuccessful” the innovation 

although its new technologies. 

14. The development phase is currently in progress and might be successful if there is a wider co-

operation and risk-sharing among the majority of stakeholders involved. 

15. The implementation phase has not yet started for this innovation due to its recent development. 

It will be important not to restrict the innovation to one port, but to investigate the potential for the 

use of the innovation in other ports (maximising the weak interactions).  

16. Finally, it may not be excluded a successful future development of the Ceres Paragon Terminal 

with more competitive power on the long term, even if some barriers have to be overcome in the 



 

INNOSUTRA – D6   63 

next years, starting from the economic and infrastructural ones. There are also technical 

elements to change as they could have lead to the development of an unsuccessful indented 

berth, such as lower driving distances around indented locks; difficulties at time of starting and 

time of finishing with quay cranes (as it is not possible to use cranes for other vessels till last one 

finished the bay), difficulties for bunker operation of vessel, expensive quay wall, and safety wise 

(when lashing people are on board they have to expect containers from two sides). Or maybe 

this revolutionary concept of indented berth could be successful if applied in another port, even if 

global terminal operators are quite sceptical about this due to the Dutch current failure. 
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ANNEXI.3.3 MegaContainerships (MC) 

 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of Mega Containerships  

 
1. Background 

 

1.1  Mega containerships are defined in literature as vessels capable of carrying more than eight 

thousand containers. Currently, they are mainly employed by global carriers on the routes from 

Europe to Far East. These mega vessels belong to a new segment of the container market 

launched by Maersk Line, the shipping company pioneer with the construction of ships of such 

dimensions in 2006. Therefore this innovation is quite recent and could not be considered a 

success due to its recent development. 

1.2  However, in the history of containerisation, one of the most relevant trends shaping the deep-sea 

trades has been the growth in the vessel size since 1956. In particular, the market of container 

vessels has been continuously growing from the early 1980’s.  

1.3  In 1985, a trend of gradual increase led to the 4,000 twenty-foot equivalent unit (TEU) Panamax 

vessels ordered in the early 1990’s. After the mid-1990’s, an untypical rapid growth in size took 

place, as a consequence of the post-Panamax concept, pioneered by American President Lines Ltd. 

(APL) in 1989). Therefore, more than 7,000 TEU containerships were deployed around the year 

2000.  

1.4  In recent years, the major container shipping lines have employed ships over 8,000 TEU with a 

speed of 24/25 knots. From 2005 to 2006, a strong increase in size took place due to the 

construction of Emma Maersk, the largest and most efficient container vessel in operation since 

2006, with the maximum capacity of 14,500/15,000 TEU. However, its official capacity is 11,000 

TEU according to the calculation on the basis of 80 percent cargo load per container. Since then, 

the market has observed vessels with less or equal capacity like the other seven vessels with the 

same characteristics as the Emma Maersk (called PS Series).  

1.5  According to a study (Stenvert and Penfold, 2007) 12,500 TEU and 14,500 TEU vessels - defined 

by them as Ultra Large containerships - would have become a dominant tool for long-haul trades in 

2008. This did not happen until now, as mega containerships still represent a niche market. 

1.6  Indeed, the current fleet composition of the top ten global container shipping companies reveals that 

the share of mega vessels is quite low if compared to that of ships with less than 8 000 TEU 

capacity. This is a consequence of the early promises of the future mega container vessels, since it 

is a relatively young market whose high investment determines a high risk. At the end of 2009, most 

of global carriers’ fleets has included mega vessels in the 8,000 – 10,000 size range. Only four 

shipping lines - Maersk Line, Mediterranean Shipping Company (MSC), Compagnie Maritime 

d’Affrètement - Compagnie Générale Maritime (CMA-CGM) and China Ocean Shipping Container 

Lines (COSCON) - have containerships over 10,000 in their fleet. The highest percentage of these 

mega vessels belongs to Maersk Line and MSC, the unique two liners owning vessels with a 

maximum capacity beyond 12 000 TEU. 

1.7  However, the order book of top ten global container operators at the half of 2011 shows several 

ordered ships of more than 8,000 TEU (about 30 orders of containerships that will be delivered in 



 

INNOSUTRA – D6   65 

2012 and 2013, according to Containerisation International, August 2011). It reveals that many 

liners are gradually preparing to the globalised market of mega containerships, by increasing their 

fleets with new vessels in the 9,000 – 13,000 range. COSCON, Hapag-Lloyd, APL and MSC have 

ordered the highest number of new mega ships in this range. 

1.8  Even if Mega Containerships may not be considered a successful innovation due to their recent and 

limited spread, it can be argued that Emma Maersk  and the other mega ships represent a new 

generation of containerships technologically advanced. Their main engine is characterized by a 

waste heat recovery system (a process where the energy contained in the main engines exhaust 

gas is recovered to provide useful power for propulsion as well as onboard electricity consumption). 

This system reduces the required main engine power while maintaining  the power available to the 

propeller, which consumes less fuel and generates fewer exhaust emissions for the same shaft 

power. A typical 10% energy recovery will reduce all air emissions. In particular, this would reduce 

the CO2 footprint emissions of each large container vessel by about 15,000 tonnes each year 

(Maersk Line, 2009). Another innovative technical element is the ballast water transfer system: the 

discharge of ballast water from ships can transfer organisms between different main ecosystems, 

that can be harmful for the ecological balance. Moreover, Maersk’s ships are equipped with 

environmentally friendly silicone based antifouling system, inboard protected fuel tanks, and a 

voyage efficiency system (VES, used to identify the most fuel-efficient route). 

 

1.9  Considering economic and financial aspects, the main advantage of mega containerships is 

represented by the economies of scale at sea that can be achieved by ship-owners employing 

these mega ships. A ship operator saves about 4,91 US$ per TEU per day for the time spent at sea 

by a decision to move from 6,800 to 12,500 TEU vessels (Stenvert and Penfold, 2007). In February 

2011 Maersk Line has signed a contract for 10 new mega containerships with the aim to transport 

containers from Asia to Europe with a cost saving between 20 and 30% per each box in comparison 

to the current transport cost (Maersk Line, 2011).  
 

1.10 The process of deploying mega containerships has been only partially reduced by the recent 

economic crisis. Indeed most shipping lines has postponed their orders and laid up smallest ships. 

In order to reduce their costs, shipping fleet – and in special mega vessels – has turned to slow 

steaming but it affected the quality of the shipping services. 
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SI Analysis 
 
We can now analyse the case of the Mega Containerships using the SI framework approach. In so 
doing we will use information from the previous analyses of this innovation case carried out in 
earlier work packages of INNOSUTRA. First we present three SI overviews of the case: 1) during 
the initiation phase, 2) during the development phase, and 3) during the implementation phase. We 
will then analyse the situation in more detail, in line with the SI approach and framework. 
 

7. Initiation Phase 

In this phase it can be seen that there is one shaded area and this is congruent with the outline 
areas that are indicated by the SI analysis, but there is also a negative combination between 
infrastructure conditions and actors belonging to maritime sector (ports and terminal operators). 

 
Overview of Mega Containerships Case: Initiation Phase 

 
 

 

8. Development Phase 

     It can be seen that the conditions are the same of the previous phase. The only difference is the 
previous shaded area has become an ellipse due to the involvement of new actors in the process of 
innovation. 
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Overview of Mega Containerships Case: Development Phase 

 
 

9. Implementation Phase 

Here the areas indicated the required focus on mega containerships for the future. This means that 
this phase has not still started due to the recent innovation development, even if all the conditions 
will require the involvement of all the key actors in many aspects of institutional environment. 

 
Overview of Mega Containerships Case: Implementation Phase 
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10. Detailed Analysis 

 
Infrastructure Conditions 

1.11  There are specific infrastructure conditions which needed to be met in the case of this 

innovation. Mega containerships need to be received in terminals with particular technical standards 

in terms of water depth, equipment and port infrastructure. More specifically, mega containerships 

require to be operated at terminals with a berth depth between 15.3 and 16.3 m for accommodating 

mega vessels drawing 14.5-15.0 m. These mega vessels also require longer berths, superior to 400 

m which is the current standard at major deep-sea terminals. At present, only few ports in Europe 

are able to offer the proper conditions in terms of infra- and super-structure as well as the inland 

connections that container in mass require. In particular, the ports with the maximum depth in the 

Northern range are Hamburg (16,7 m.), Rotterdam (16,6 m.) and Antwerp (15,5 m.). The deepest 

ports in the Southern range are Piraeus (16,5 m.), Algeciras (16 m.), Valencia (16 m.) Barcelona 

(16 m.) and Malta (15,5 m.). The new APM terminal in the port of Savona-Vado (currently under 

construction) will have 18 m. of depth to accommodate new Maersk’s ships. Hence, a strong 

technical barrier to this innovation is related to the current incapacity of many European ports and 

terminals to accommodate these mega vessels.  

The increase in ship size implies also evolutions in cargo-handling technologies. Quayside cranes 

need to become larger, and their outreach greater. Even yard systems have evolved in order to 

keep up the flow between quay and yard by introducing higher-stacking yard cranes (typically 

rubber-tyred gantries or straddle carriers) and by computerizing solutions to rationalize movements 

of equipment within a yard. 

Moreover, mega vessels impose depth requirements also on access channels. This implies 

onerous dredging investments - especially for maintenance - for ports not located near deep water, 

especially at riverine locations. Antwerp is a typical example of port subject to lock operations and 

with a tidal access channel of 80 km. Channel depth and tidal windows are critical in Hamburg and 

Bremerhaven too. On the Europe-East Asia trade, draft limitations and tidal windows are becoming 

relevant variables, as many Chinese ports and some load centres in the Le Havre-Hamburg range 

are finding difficulties in receiving the latest generations of container vessels. 

A further technical barrier is represented by technical requirements in naval architecture, since 

containerships of more than 10,000 TEU capacity represent a technological gap in term of 

propulsion if the standard commercial speed of 25 or more nautical miles per hour is to be kept 

(Cariou, 2008). Therefore, these mega vessels may require two engines. Twin-propulsion systems 

are redundant regarding partial loads but have the advantage of being more flexible for all kinds of 

load, although it will make the new ship significantly more expensive and will require more 

maintenance effort in operation (Payer, 2002). Furthermore, the growth in the number of containers 

above deck might generate structural pressure on the hull which potentially will cause damages for 

goods stuffed into containers located on upper levels. E.g., on Emma Maersk, the length of the 

shaft is 125 m and the height on deck is nine containers which increases the likelihood of damages 

on the goods. 
 

Institutional Conditions 
Hard Rules. In this area of activity the key conditions for success of the mega containerships need to 
be established. Currently there is a lack of European legislation and regulations concerning Mega 
Containerships, and lack of subsidies from outside. 
Soft Rules. In this area the complex economics among the different actors can be quite relevant, 
above all during the development phase. This is the case of the support of private firms, namely 
global shipping lines like Maersk Line and Mediterranean Shipping Company, that have recently 
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invested in new mega ships and made agreements with Far East shipyards. The main reason for 
these investment is to take advantage from the 5-8 % annual growth expected in trade from Asia to 
Europe in the next years. Therefore, the number of mega containerships ordered by the leading 
container shipping lines in Far-East ship yards is progressively rising. For instance, Maersk Line 
awarded Daewoo Shipbuilding a US$1.9 billion contract to build twenty new mega containerships 
called Triple-E that will be 400 m. long and 59 m. wide. 
Within this category there is also negative reactions to this new segment of other actors, particularly 
in the maritime sector, mainly shipbuilders and global shipping lines (e.g. Evergreen) that have 
decided to order ships no bigger than 8 000 TEU of capacity. 

 
Interaction Conditions 

Weak Network Conditions. The main promoters of this innovation, the global container operators, 
have developed some interactive links with outside consultants and shipyards that contributed to the 
development of the innovation. Links also with European Governments and public institutions could 
be explored during the future implementation phase of the innovation.  
Strong Network Conditions. It could be argued that there is a lack of strong connections among the 
various interested industry groups that led to the actual uncertain condition of mega containerships. 
 
Capabilities 

There appeared to be no lack of capabilities on the part of any of the actors. 
 
Conclusions 
The SI analysis has shown that Mega Containerships innovation has partially utilised the correct approach to 
establishing success conditions, even though not all conditions for success have been covered until now. We 
may conclude with four observations. 

17. For a commercial innovation to be successful there is a need during the initiation phase for a strong 

commitment of resources, time, and belief in the innovation by the supporting private multinational 

firms (in this case mainly global container operators); the analysis of this growing segment reveals 

the lack of involvement and funds of public institutions, and the presence of several technical 

barriers, mainly related to infrastructure conditions of European ports and terminals. 

18. The development phase is currently in progress and may be successful if there is a wider 

cooperation and risk-sharing among the majority of actors involved; some agreements have been 

already made to spread this innovation even though there is still a lack of strong connections among 

the various interested actors. 

19. The implementation phase has not yet begun for this innovation due to its recent development. It 

will be important to not restrict the innovation to one market, but to investigate the potential for the 

use of the innovation in other markets (maximising the weak interactions).  

20. Finally, economic and social factors are extremely relevant during all the phases. In this case the 

main economic advantage deriving from this innovation is in the economies of scale at sea that can 

be achieved by ship-owners employing these mega ships. A ship operator saves about 4,91 US$ 

per TEU per day for the time spent at sea by a decision to move from 6,800 to 12,500 TEU vessels 

(Stenvert and Penfold, 2007). From a social viewpoint, the global ocean carriers have ordered their 

new mega ships with environmental-friendly technologies in order to ensure strict compliance with 

international rules concerning environmental policies. Operating mega vessels in an environmentally 

sound manner is becoming an integrated part of their business activity. 
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ANNEXI.3.4 Betuwe Line (BL) 

 
 
 
 
S.I. Analysis of Betuwe line 
1. Background 

 

1.1. The Betuweroute is a double track high capacity rail freight corridor going from the Harbor of 

Rotterdam to the German boundary. It goes up to Venlo and it is expected that improvements will 

be made on the German side to extend the corridor up to Duisburg, Europe’s largest inland port.  

 
1.2. This is freight dedicated corridor. The main objectives are: 

- Maintaining the attractivity of Rotterdam harbor by opening efficient link with the hinterland, 
especially Germany 

- Action against congestion on NL motorway 
- Environmental friendly transport policy as rail freight transport is less carbon consuming than 

truck driving. 
- Security issues of chemical transport 

 
1.3. The project started in the 80s: 10 years of political discussion for launching this mega-project. 7 

years of construction with the implementation of the ERTMS signaling technology managed by the 
European Union with the desire to be the “display window” of this new rail signaling technology: the 
Betuweroute can then be considered on this point as one of the laboratory of this EC action in rail 
interoperability.  
 

1.4. The Betuweroute is managed by Keyrail, depending from the Ministry of Transport. Port of 
Rotterdam and Port of Amsterdam are in the Capital of Keyrail. 

 
 
SI Analysis 
 

According to the INNOSUTRA methodology and the SI framework, proposed by the WP5, we will analyze 

the Betuwe Route case by phase of progress. First, we will present the initiation phase. Secondly, we will 

analyze the development phase. Finally, we will present the implementation phase. 

2. Initiation Phase 
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2.1. The Betuwe line has been initiated by the Port of Rotterdam authority. The main purpose was to 

open the port towards Germany and center Europe by train. 

2.2. This innovation has been supported by the Dutch Ministry of Transport and the EC which has seen 

in it an opportunity to test its freight rail policy (corridor RTE-T). 

2.3. This freight rail line is a cultural innovation for these actors because it represents the transfer from 

the road to the train for the future transport policy. 

 
3. Development Phase 

 
 

3.1. During the development period, the main problem for the new line is coming from the citizens 

concerned by it.  

3.2. This NIMBY effect is due to the flat countryside around (noise spread relatively far away; high 

sensivity of environment in the NL). Freight transport is generating more noise than passenger 

transport.  

3.3. Consequently, the investment were very high, especially for tunnels (planned for double stacks; 

more than 60 securities signals in tunnel
4
) and for security to limit the infrastructure impact on the 

territory. At the beginning the forecast were 1,5 billion €. At the end, the project reached 6,5 billion 

€
5
. This over-cost has reduced the capacities of Keyrail and the Dutch Ministry of Transport, the 

Port of Rotterdam and the EC have given new funds to develop the line. 

 
 
 
 
 
 
 
 
 
 
 
 

                                                 
4 Costs of maintenance were multiplied by 10.  4 % of « stops » are linked with « signals failures » (Source : Keyrail). 
5 “The project started as a “clio” car (from Renault) and we went home with a Bentley” (Source : Keyrail). 
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4. Implementation Phase 

 
 

4.1. The new line is today in service but we cannot speak currently of successful. The crisis and an 

interoperability problem make of it a semi-success. 

4.2. Locomotives are one of the hardest constraints for the Betuweroute because a large interoperability 

of transport systems is needed: 4 electric systems and more than 12 signaling systems are 

implemented on the line (and also ERTMS 1 and 2); Because of the high costs, operators are 

braking the buying of locomotives integrating all signaling systems and have difficulties to enter on 

the line. 

4.3. The Port of Rotterdam continues to invest in the infrastructure and the interoperability to resolve this 

problem and it is supported by the EC to put in place the ERTMS system. 

4.4. To finish, the citizen opposition continues to put the pressure on Keyrail which invests for the 

security and against the noise. 

 
5. Conclusions 

5.1. The SI analysis allowed to identify the key of success and difficulties of the Betuwe  case. According 

to the SI framework we can resume the positive and negative combinations. 

5.2. Positive combinations: 

5.3. The best has been the institutional combination between the Port of Rotterdam Authority, the Dutch 

Ministry of Transport and the EC. Each actor was interested to develop this line: the Port of 

Rotterdam to increase its hinterland by a massified transport and the EC to test its new system, 

ERTMS, and to support its rail transport policy in freight. 

5.4. Negative combinations: 

- A negative combination has been observed between the citizens and Keyrail which represented 

the institutional actors. A compromise has been found but it represents for Keyrail an important 

over-cost. 
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ANNEXI.3.5 Eurotunnel Shuttle (ES) 

 
 
 
System Innovation (S.I.) Analysis of  Eurotunnel 
1. Background 

1.1. Old project, with big symbolic value, the Channel Tunnel and its French-English concessionaire 

company, Eurotunnel, is an interesting case for INNOSUTRA project. The innovating dimension of 

this exceptional infrastructure can be developed under several sides. 

1.2. Firstly, the Tunnel is an innovation by its size and its geographic position which make of it the first 

land link at high-capacity railway between United Kingdom and France. Built between Coquelles 

(France) and Folkestone (UK) it makes up of three tubes (two one-way tunnels and one service 

tunnel linked every 375m) each of a length of 50,5 km. It allows to cross the Channel in 90 minutes 

maximum from motorway to motorway for the hauliers against 90 minutes by sea from port to port 

which is, in despite of high prices, an effective comparative advantage for the tunnel. 

1.3. Secondly, beyond the civil engineering, the innovation is mainly in the tunnel operation conditions. It 

manages four kinds of traffics: the freight and passengers conventional trains and its own service of 

Shuttle which allows to carry particular cars and heavy trucks from one terminal to the other. These 

mixed traffics, in the tunnel conditions, need of strict security specifications, of rolling material suited 

and of a traffic management system effective. Under these constraints, it has been needed for 

Eurotunnel to innovate in the logistic, managerial and technical domains. 

1.4. Finally, this infrastructure differs from the other infrastructures by its private capital. Indeed, in 

accordance with the Canterbury Treaty between France and UK, signed the February 12th 1986, 

the States are engaged to not allow financial subsidies directly or indirectly at the Eurotunnel 

Company for the building and the tunnel operation. Consequently, the Channel Tunnel is totally 

private, asking the question, concerning the INNOSUTRA project methodology, of the effect of the 

lack of intervention policy on the management and the development of an infrastructure of this kind. 

1.5. According to the INNOSUTRA methodology and the SI framework, proposed by the WP5, we will 

analyze the Eurotunnel case by phase of progress. First, we will present the initiation phase. 

Secondly, we will analyze the development phase. Finally, we will present the implementation 

phase. 
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2. Initiation Phase 

 

 
2.1. Eurotunnel has the feature to be totally private which is exceptional for an infrastructure of this size. 

Both governments involved in this project have refused to give direct or indirect subsidies. It was a 

cultural revolution in France. 

2.2. Surprising, at the beginning, the local authorities were opposed to the project under the pressure of 

the shipping lines which were reluctant to this newcomer on the market. 

2.3. In this context and without public subsidies, the Eurotunnel society has had financial difficulties from 

the beginning. It is a multitude of private stakeholders which have supported the project. 

 
3. Development Phase 
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3.1. During the development period, the financial problems have increased but never the project has 

been abandoned thanks to the trust of the private stakeholders.  

3.2. The opposition from local authorities, important at the beginning, has changed into a total disinterest 

for the tunnel and its integration in the territory. Eurotunnel has been accused to sink the Port of 

Calais and to compete strongly with center shops of Calais with the development of the shopping 

center “Europe city” on its site. 

3.3. This neglecting of the tunnel in local development has been certainly a loss net for the region these 

last decades. 

 
4. Implementation Phase 

 
4.1. We can consider the implementation period as a commercial success. In spite of a high price, the 

tunnel is competitive with the ferries (fastest) and the customers have quickly integrated this new 

infrastructure.  

4.2. The situation with the local authorities remains difficult. This persistence explains by the permanence 

of some local politicians which stay on their old positions whereas the economic context has 

changed on the Trans-Channel market. Today, “friend competition” on the market seems to be 

more efficient than a “death competition”. The ferries have 70% of the market and their business 

model is become profitable since the tunnel opening. More than a competitor, the tunnel has been 

an opportunity for the ferries to reform their business model.  

4.3. However, an inflexion has been observed recently. The local authorities think more and more to 

develop a complementarity between the different modes and the Chamber of Commerce and 

Industry (CCI) of Calais has accepted the Eurotunnel Society among its members. It is a local 

culture revolution. 

 
5. Conclusions 

 

5.1. The SI analysis allowed identifying the key of success and difficulties of the Eurotunnel case. 

According to the SI framework we can resume the positive and negative combinations. 
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5.2. Eurotunnel is an original infrastructure, realized without public intervention. A posteriori, two 

conclusions can be done. 

5.3. Positive combinations: 

- The total independence of Eurotunnel from the public authorities has been for it an advantage to 

research the efficiency and the productivity. Today, it has a good position on the Trans-Channel 

market, a good experience in the rail sector and the capacity to become an important rail freight 

operator in France in competition with the SNCF. 

5.4. Concerning the negative combinations, the lack of public subsidies has had mainly two 

consequences: 

- Increase the ignorance from the public authorities (no financial dependence) for the tunnel, its 

integration in the local territory and its development.  

- Increase the financial difficulties of the Eurotunnel Society and its risks of failures (important debt). 
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ANNEXI.3.6 Integrated Port Community System  (PCS) 

 
 
 
Analysis of the Port Community System of Thessaloniki 
 
1. Background 

1.1. The shipping industry and ports in particular are emerging as a lucrative market in a changing and 

very competitive environment which is dependent on an increasing need for goods transportation. 

As broadly acknowledged, ports nowadays function both as industrial companies and as service 

providers. In a Container Terminal, a significant number of complex operations and activities that 

serve the movement of containers take place. Such activities require the existence and usage of 

multiple transport entities such as ships, trains, trucks, equipment for container transfer etc. The 

development and implementation of value-added information systems, known as Port Community 

Systems (PCS), increase port productivity and upgrade the services offered by the various actors 

and operators. Apart from the actual exchange of information, as well the electronic transactions 

provided, PCS contribute to the port efficiency security and cost control in the context of an evolving 

international market.  

 

1.2. Clearly, the development, implementation and operation of a PCS can be regarded as a “product”, 

“service” and “process” innovation since they improve measurably the multimodal operations of a 

port. Findings in literature demonstrate that the application of information exchange systems, apart 

from leading to efficient, safe and customer oriented transport services, aid in the development of 

more efficient intermodal operations. The application of these systems fosters interoperability and 

interconnection of port services and enhances competitiveness of economic transactions. 

 

1.3. The present report deals with the development, implementation and operation of the Port Community 
System (PCS) of Thessaloniki which is regarded to be a successful intermodal innovation. In order 
to position this terminal as an important trade center in South East Europe, as well as an intermodal 
gateway, Thessaloniki Port Authority took advantage of the developments in the area of Information 
and Communication Technologies (ICT) and took strong initiatives towards process modernization. 
In accordance to this, it was decided to implement an integrated system of Advanced Information 
Technology Applications at the Container Terminal with the aim to provide the port with an 
important asset that will allow its entry to leading groups in the Mediterranean Basin. 

 

1.4. Technologically, the Intermodal Freight Terminal System (FRETIS_IFT), in other words the PCS of 

Thessaloniki, was developed by a local company named TREDIT. The system was composed by 

various modules and subsystems that facilitated the exchange and management of information 

between all the actors involved around container logistics. Overall, the development and 

implementation of this system was considered to be a success. 

1.5. According to the INNOSUTRA methodology and the SI framework, proposed by the WP5, we will 

analyze the PCS of Thessaloniki case, by phase of progress. First, we shall examine the initiation 

phase, followed by the development and pilot phase. Then, we shall investigate the implementation 

phase. Finally, some concluding remarks will be presented. 

2. Methology 

2.1. Many key actors were involved in the development and implementation of the Port Community 

System of Thessaloniki. Thessaloniki Port Authority decided to provide the port with an important 

asset against its competitors. The R&D company (TREDIT) was the one who actually realized the 

system on behalf of the port. The actual users of the system, meaning the port clients (shipping 

agents and truck operators) and the port’s workforce had the final saying. 
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2.2. There are three types of factors affecting the implementation of this innovation: technological, 

organizational and environmental. An important dimension of the technological perspective is the 

anticipated benefit of the innovation for the organisation. The greater the benefit expected, the 

larger the likelihood of the port to adopt the innovation. The organisational culture of a company as 

well as the ability of the employees to adapt in changing working environments influences the 

organisational adoption of the PCS. Finally, the technology used by competitors may urge the port 

to push forward and incorporate innovative technological systems in order to gain a marginal 

advantage. 

 
3. Initiation Phase 

 

 

3.1. In this first phase of the innovation process, we have two main actors. The principal actor is 

Thessaloniki Port Authority that decided to implement the system. The second actor is TREDIT 

which undertook the development and the installation of the system.  

3.2. In this context, the developer of the system had the technical capacities for its realization. The 

company’s employees, were well networked with the international market and kept up with 

innovations on information exchange software and systems. They were also well informed on the 

FPs available in order to ensure the necessary funding for the project. Finally, the strong 

cooperation developed with Thessaloniki Port Authority constituted a crucial factor during the 

initiation stages.  

3.3.  The lack of the appropriate technologies (information and communication software and hardware) 

as well as the lack of interoperability inside the terminal can be identified here as barriers. 

Thessaloniki Port Authority managers were linked with TREDIT and with the global port industry 

and decided to provide the container terminal with a competitive asset. 

 
 

4. Development Phase 
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4.1. During the development phase, neither the users nor the port itself possessed the necessary 

infrastructure to apply a PCS. 

4.2. Since a similar system that would permit communication between the employees of the port and the 

clients did not exist, the networking of the actors during the development phase can be marked as 

negative. 

4.3. The R&D company possessed the mental capital familiar with the new technologies available that 

made the development of the system feasible. Furthermore the know-how obtained from this project 

could turn into a marketing asset for further exploitation. The aforementioned contributed to the final 

success of the innovation. 

4.4. Due to the competition among the leading ports around the globe, the deployment of a PCS was an 

urgent market demand in order for the port to get a lead in this competition.  

4.5. The container terminal of Thessaloniki lacked the necessary know-how for the development of the 

PCS. In addition, the workforce of the terminal was not familiar with information technologies. The 

above can be regarded as impediments during the development period of the system. 
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5. Pilot phase 

 
5.1. After its development, the system was tested for a year in a pilot stage.  

5.2. In Thessaloniki Port, employees felt that their work positions and power were threatened. At the 

same time, there were great changes at the procedures followed by equipment (cranes, straddle 

carriers) operators. The lack of familiarity of older employees with the new IT technologies 

increased their resistance. Worker unions are very powerful in Greece and they usually encourage 

strikes and mobilizations. Their leaders, who once more acted according to this practice, were 

followed by the rest of the employees. Union leaders were the first to turn negative towards change 

and influenced as expected the rest of their co-workers. The only ones who were indifferent towards 

change were the employees in the customs office because they were not yet affected by the system. 

5.3. Thessaloniki Port Authority managers however had the formal power to impose the needed changes 

to the employees and to overcome the initial but fairly trivial conflicts that occurred. Furthermore, 

the system was included in the strategic plans of both the Port and TREDIT and therefore became a 

priority. 

5.4. Thessaloniki Port Authority with the implementation of the system obtained the IT infrastructure.  

5.5. The implementation of the system permitted communication among all actors involved. So, the 

negative effect that the lack of networking had in the previous phase was turned into a positive one. 
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6. Implementation Phase 

 
 

6.1. After the pilot phase of the system, the most important issue was the approval of the PCS from all 

the actors involved and the encounter of all the reactions generated. 

6.2. Specifically, all the involved actors acquired the new IT technologies offered by the PCS. In the 

same time, the port’s workforce and clients developed their capacity in informatics. This overcame 

the initial reluctance of the clients towards the system. In addition it permitted the realization of 

processes in a fast, paperless and errorless manner. We should stress here that they were not 

expected to invest in new IT infrastructure for the implementation of the system. 

6.3. Change was finally imposed by the Port Authority and everyone had to comply with it. As a side 

benefit came the wearing down of the worker’s resistance. 

6.4. The lack of familiarity of the terminal’s employees with IT technologies can be considered as one of 

the most crucial impediments. In addition, their working contracts with the ports allowed them to 

react strongly against the system. They lacked motivation towards change and they were afraid that 

their power and working position were under question. 

6.5. Finally, the PCS does not currently include special modules for the customs office. The reason this is, 

is that employees are unwilling to give in to innovation. 

 
7. Conclusions 

 
7.1. The SI analysis aims to identify the key factors that contributed to the success of the system as well 

as the difficulties for this case study. According to the SI framework we can resume the positive and 

negative combinations. 

7.2. Positive combinations: 

- The cooperation between TREDIT and Thessaloniki Port Authority allowed the development 

of the innovation. These actors have combined their networks and their experience to 

promote the new concept. 
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- The more important challenge, however, was to impose change to the employees and to the 

clients of the terminal.  

o Firstly, Thessaloniki Port Authority was in favor of the efficient information exchange 

and the overall process modification that the system would introduce to the terminal. 

The managers proved capable to overcome the reactions and the impediments 

posed by the employees. 

o Secondly, TREDIT possessed the necessary know-how to design the system in a 

way that it imprinted the actual processes of the port. This led to small modifications 

to the procedures and simplified the final adoption of the system. 

o Thirdly, the majority of the clients embraced the system since it became a useful tool 

for the promotion of their interests. 

7.3. In our case, Thessaloniki Port Authority was responsible for the introduction of the PCS. It provided 

top level support during all stages of the development and implementation of the system in order to 

overcome possible barriers. What we emphasized here is that leadership embodies the element 

with the greatest impact on the success of the project. 

7.4. However, the employees reacted negatively and resisted change.  Their power inside the port was 

under question, their work procedures were modified and they were afraid that their work positions 

were threatened. Their reactions decreased the likelihood of success and delayed the adoption of 

the system.  Their overall stance was negative. Nevertheless, despite the adversities, the rigid 

strategic plan of the port, combined with the powerful and respected leadership, proved to be 

sufficient to overcome the hurdles.  

7.5. To conclude, the survival and development of the terminal in a volatile and competitive environment 

was the ultimate and most pressing goal that imposed that the port management focused on the 

computerization of the terminal. The new PCS had a definitely positive impact on the efficiency and 

the productivity of the port business and last but not least, on the customers’ satisfaction.  
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ANNEXI.3.7 Short Sea Shipping: The SuperFast Ferry Case (SFF) 

 
 

 

 

Application of the SI Framework to the INNOSUTRA Innovation Case of SuperFast Ferries 
(Technology, Management, Organisational and Cultural Innovation) 

 

1. Background 

1.1 In 1995, Superfast Ferries, a new Greek company headed by father and son Pericles and Alexander 
Panagopoulos, introduced a pair of 27-knot Ropax ships on the 504nm Patras-Ancona route between 
Greece and Italy. Capable of carrying up to 120 trucks each, these ships were also able to complete a 
single trip in 20 hours, which meant a regular daily service could be maintained employing just two ships. 
Competitors on the route tended to use three slower ships (36 hour journey) to provide a daily service. 
Within a year of start-up, Superfast was carrying approximately 1,000 trucks a week. While part of the 
attractiveness of the fast sea route was due to the war in former Yugoslavia, which made the road 
journey problematic, virtually all traffic diverted from road has been retained since the Balkans conflict 
ended. 

1.2 From this humble beginning Superfast developed very quickly, introducing a further six fast vessels into 
service, four 28-knot ships on the Adriatic, and two similar ships on the Baltic Sea between Hanko and 
Rostock, the latter service starting in 2001. Four vessels now operate the Patras-Ancona route all-year-
round, providing an increased service frequency of twice daily in both directions (and via Igoumenitsa, 
daily). While Superfast services also offer passenger carrying capacity, all-year- round freight is 
regarded as the core market. 

1.3 A further four vessels were subsequently delivered to Superfast, helping to open up two further coastal 
long-distance ferry routes, between Sodertalje-Rostock and Rosyth-Zeebrugge. The former service was 
subsequently stopped after only a few months due to lack of support (and intense pressure on rates) 
from the heavily concentrated long-distance trucking sector in Sweden. While some of the earlier ships 
have since been sold to other operators, the Superfast Ferries focus on long-distance routes employing 
fast RoPax tonnage has been very successful and resulted in a major and sustained modal shift from 
road to sea. 

1.4 The attempt is known as an innovation in terms of technology: Introduction of  fast ferry on the Greece – 

Italy route. However, the case study also presents the following innovations: 

Managerial:  The Panagopoulos family before engaging in the passeger – freight shipping industry 

were highly reputed enterpreuners in the Cruise Shipping Industry (Royal Cruise 
Lines - RCL). When they started the SuperFast Ferry Line they recruited their old 
staff (including crews). This represented, roughly, 70-80% of all employees and 
12-13 people on the Board of Directors. 

Cultural: As ship crews were trained to offer hotelier services, they provided similiar services 

on the SuperFast Ferry routes.  This led to the upgrading of services provided on 
the Greece-Italy route. Service quality is of utmost importance in business 
culture. This is a totally new concept in a Short Sea Shipping Service. 

Marketing: Special service package offered to truck drivers, therefore, securing their 
preference in terms of services rendered. 

ICT Technology:   The Company was the first to introduce an on-line booking system in 1995. This 
facilitated both users and in preparing the car and truck loading plan reducing 
ship loading time. 

Organisational:  Revitalisation of the old route Patra – Bari due to the ability to do the trip within the 

24 hour limit 
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Business:  Emphasis on «passenger logistics» by providing a bus service between Athens and 

Patra. 

 

1.5 Chronological Development 

1971 Pericles Panagopoulos (Entrepreneur) sets up his own cruise line company, Royal Cruise 
Lines (RCL). RCL is considered a very successful business in a growing industry.  

Initiation Period 

1989  P. Panagopoulos sells RCL to Denmark's Kloster Cruises, later known as Norwegian Cruise 
Lines for about USD 300 mio. This is considered a very visionary move, as following 1989 the 
Cruise line industry takes a downturn. This action, while common in the ocean shipping 
industry, is considered exceptional in the Cruise Line industry. 

1990-91  P. Panagopoulos buys shares in various companies and company groups with diverse 
commercial activities. Most probably testing investment opportunities. 

1991 Beginning of conflict in former Yugoslavia and the disruption of road transport through the 
Balkan region. 

1992  P. Panagopoulos buys Attica Flour Mills and renames it to “Attica Enterprises”. Today 
Superfast Ferries is owned 100% by “Attica Enterprises” 

Development Period 

Nov. 1993 The 1
st
 order for two (2) SuperFast Ferries is placed at the German Schichau Seebeckwerft 

yard (SSW).   

April 1995  SuperFast Ferry I delivered 

June 1995 SuperFast Ferry II delivered 

June 1995 The service Patra-Ancona-Patra is launched. The two ferries revolutionise the route by 
cutting the crossing time between Patra and Ancona by up to 40% (20 hours instead of 36 
hours) 

1996 Success is belong expectations. 

June 1996  An order is placed for new car-passenger ferries, Superfast III and Superfast IV, at Kvaerner 
Masa-Yards in Turku, Finland with an option for two more vessels which was not pursued.  

June 1996 Finnish bank loans were drawn.  

April 1998  Delivery of Superfast III and Superfast IV  

April 1998 SuperFast III and IV are deployed on the Patra -Ancona- Patra route. 

April 1998 Superfast I and Superfast II launch a new route linking Patra and Igoumenitsa with Bari in 
southern Italy 

July 1998  Order of four new Superfast car-passenger ferries at Howaldtswerke Deutsche Werft AG 
with an option for two more units. Option confirmed in March 1999.  

1998-99 Success is confirmed. Numbers continue to rise. Revenues correspond to 55% to freight, 30-
35% passengers and 10-15% onboard services. 

Implementation – Dissemination Period 

2000 End of upheaval in Balkan region. 

March 2000 Order of two new Superfast car-passenger ferries at Flender Werft AG scheduled for 
delivery in March and May, 2002.  

Sept. 2000 Superfast Ferries selected by Scottish Enterprise as the preferred bidder among 42 
companies to run a direct ferry service from Rosyth in Fife, Scotland to continental Europe. 

2001 Delivery of Superfast V and Superfast VI from Howaldtswerke Deutsche Werft AG in Kiel, 
Germany. Both ships are deployed in the Adriatic Sea routes. 

The Adriatic Lines – continued and upgraded service 
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2002  Delivery of ultramodern car-passenger ferry Superfast XI, built at Flender Werft AG in Lubeck, 
Germany and deployment in the Adriatic Sea routes between the ports of Patras, Igoumenitsa 
and Ancona.  

Oct. 2002 Delivery of ultramodern car-passenger ferry Superfast XII, built at Flender Werft AG in 
Lubeck, Germany. The delivery of Superfast XII marks the completion of the ambitious 
investment programme for twelve Superfast ferries, which began in 1993 with the order of 
Superfast I and Superfast II.  

Sept. 2002 Superfast Ferries and Blue Star Ferries, are the first Greek passenger ferry companies to 
receive ISO 14001 certification by ABS Quality Evaluations, a member of the international 
American Bureau of Shipping group.  

2004  Attica Enterprises enters into an agreement with Atlantic Navigazione of Grimaldi Group, 
Napoli, for the acquisition by the latter of Superfast I. The ship is delivered to her new owners 
at the end of February, 2004. The sale of Superast I concludes the sale of the four first-
generation vessels of Superfast Ferries. The Superfast Ferries fleet consists in 2004 of eight 
brand new car-passenger Superfast ferries built from 2001 onwards with an average age of 
less than three years.  

2008  Delivery of new-built Ro-Pax vessel Superfast I from Grimaldi Holding S.p.A., of Genoa, Italy 
which was built at Nuovi Cantieri Apuania, Italy deployed in the Patras-Igoumenitsa-Bari route. 

2009 Delivery of new-built Ro-Pax vessel Superfast II from Grimaldi Holding S.p.A., of Genoa, Italy 
which was built at Nuovi Cantieri Apuania, Italy in September 2009. Superfast II is deployed in 
the Patras-Igoumenitsa-Bari route. 

The Baltic Line 

2001  Superfast VII commences operations between the ports of Rostock, Germany and Hanko, 
Finland, marking the inauguration of Superfast Ferries’ Baltic operations and is joined on the 
same route by sister vessel Superfast VIII in July. 

Nov. 2005  In response to market demand and pursuing European network optimization, Superfast IX, 
until then on the North Sea route between Scotland and Belgium, joins Superfast VII and 
Superfast VIII in the Baltic Sea on the route between Rostock, Germany and Hanko, Finland.  

April 2006  Superfast VII, Superfast VIII and Superfast IX, serving on the Rostock, Germany – Hanko, 
Finland route in the Baltic Sea are sold to to AS Tallink Grupp. The sold vessels retain their 
names and continue sailing under the Superfast livery until the end of 2007, following an 
agreement with AS Tallink Grupp. 

The UK Rosyth Line 

2001  The port of Zeebrugge in Belgium is selected by Superfast Ferries as the corresponding port 
on the new North Sea service out of Rosyth due to be launched in May, 2002. 

2002  Delivery of Superfast IX and Superfast X from Howaldtswerke Deutsche Werft AG in Kiel, 
Germany. 

2002 Launch of the new Superfast Ferries service between Rosyth, Scotland and Zeebrugge, 
Belgium. Newly built Superfast IX and Superfast X operate the route, the first direct ferry route 
between Scotland and the European continent.  

2004  Superfast IX and Superfast X are voted as “Best” ferry overall among 15 ferries operating out 
of the UK by "Holiday Which?" magazine, the publication of the British Consumers' 
Association.  

2004 Superfast Ferries voted “Best Ferry Operator” by the Scottish Passenger Agents’ Association 
(SPAA), the oldest travel trade association in the world, with 700 travel agents in Scotland 
voting for the award.  

2005 The Superfast Ferries Scotland-Belgium service in the North Sea, is operated by Superfast X. 

2005 Superfast Ferries is voted ‘Best Ferry Operator’ by the Scottish Passenger Agents’ 
Association for the second consecutive year, with approximately 700 associated travel agents 
in Scotland voting for the award. The Scottish Passenger Agents’ Association is the oldest 
travel trade association in the world, established in 1921. 
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Aug. 2006  Attica Enterprises enter into an agreement to sell to Veolia Transport its ice-class vessel 
Superfast X trading between Scotland and Belgium for a total cash consideration of Euro 
112mio. The delivery of Superfast X and final payment is to take place at the beginning of 
2007 

The Bass Straight Line 

2002  Attica Enterprises enter into an agreement with the Government of Tasmania (Australia) and 
TT-Line Pty Ltd. of Tasmania for the sale of Superfast III and Superfast IV for service in the 
Bass Straight.  

July 2003 Attica Enterprises enter into an agreement with the Government of Tasmania (Australia) and 
TT-Line Pty Ltd. of Tasmania for the acquisition by the latter of Superfast II for service 
between Sydney and Tasmania. 

The UK Great Yarmouth Line 

2002  Superfast Ferries emerges as a front runner in another international tender for the operation of 
a ferry route between Great Yarmouth in the United Kingdom and continental Europe.  

The Piraeus – Crete Line 

2008  Attica Group announces the launch of a new service to be operated by car-passenger ferry 
Superfast XII from Heraklion to Piraeus. Superfast XII brings Heraklion closer to Piraeus, 
making Crete an attractive weekend destination not only in the summer but also during the 
winter season.  

 

2. Description of the System’s Innovation Methodology for the Case 

2.1 Analysis Phases: As described in section 1, the defining points of the analysis are the pre-initiation 
period, the initiation, the development and, finally, the implementation & dissemination period. 

2.2 Actors: The analysis has identified the following actors: 

2.2.1 The Entrepreneurs/ Owners: Pericles and Alexandros Panagopoulos, father 
and son, are the key actors, innovators, motivators and initiators of the 
application of this case study, which was replicated in the Baltic Sea, North 
Sea, the Bass Straight and recently on the Piraeus – Heraklion line (internal in 
Greece).  The Owners may be considered charismatic in terms of envisioning 
market developments, leadership qualities, and demonstration of initiative. 

2.2.2 Shipyards: While shipyards could have been considered a positive influence 
on the case study, it was identified that their role was limited to providing the 
new built as in conventional shipyard building services. This is also evident by 
the fact that vessels were ordered in various shipyards. 

2.2.3 Banks: On the same note as shipyards, banks did not offer any additional 
support, possibly required in the case of new technology uptake. On the 
contrary, there is evidence that banks were hesitant to support the endeavor.  

2.2.4 Ship Farers’ Unions & Regulations: The Owners respected all laws and 
regulations concerning employment and working conditions. In contrast, 
interviews with company staff revealed high levels of company loyalty. 

2.2.5 Port Installations and Port Authorities: The success of the SuperFast Ferry 
Case is the ability to make the journey within 24 hours. This also meant 
efficient planning of ship loading and unloading which required specific port 
installations. While requirements were met by port Authorities in all visiting 
ports, the port of origin is still (after 15 years of successful service) to provide 
adequate installations. 
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2.2.6 Government & Other Public Authorities: Government and other Public 
authorities did not provide any support in the development of the SuperFast 
Ferry Case. 

2.2.7 Existing Competitors: These are other operators offering the service 
between Greece and Italy and who initially considered the endeavor as 
ridicules, soon to follow suite. 

2.2.8 Market Demand: Is also included as a factor.  

 

3. Systems’ Innovation Phase Analysis 

3.1 Phase I: Pre-Initiation Phase: The phase concerns only one item. The fact that the entrepreneur 
increased his capacity. 

 

Figure 1: Pre-Initiation Phase 

3.2 Phase II: Initiation Phase: This concerns events leading to the endeavor. 

3.2.1 Regional Events & Demand: An important event takes place on the boundary of East 
Mediterranean System. The War in former Yugoslavia makes land transport through the 
Balkans extremely difficult, if not impossible. Thus, demand for alternative modes of transport 
is developed. While Regional Events create the need for alternative transport, just-in-time 
production is not yet a widely applied concept. Globalization is still not yet included in the 
production chain and local/regional transport of goods and materials is important. 

3.2.2 Capacity is viewed in two aspects: (1) the availability of funds and internal knowhow and (2) 
the search for new endeavors.  

3.2.3 Competitors: There are two types of competitors: (1) other shipping lines who do not have the 
capacity to identify the innovation and (2) modal competition (road) which is undermined by 
the war in former Yugoslavia. 
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Figure 2: SFF Initiation Phase 

 

3.3 Phase III: Development Phase: This concerns the initiation of the endeavor. 

3.3.1 Regional Events & Demand: An important event takes place on the boundary of East 
Mediterranean System. The War in former Yugoslavia makes land transport through the 
Balkans extremely difficult, if not impossible. Thus, demand for alternative modes of transport 
is developed. While Regional Events create the need for alternative transport, just-in-time 
production is not yet a widely applied concept. Globalization is still not yet included in the 
production chain and local/regional transport of goods and materials is important. 

3.3.2 Capacity is viewed in two aspects: (1) the availability of funds and internal knowhow and (2) 
the availability of the new technology.  

3.3.3 Shipyards & banks provide the required funding and have the capacity to do so. 

3.3.4 Ship farers: Soft institutions are favoured and supported, while networks are strengthened.  

3.3.5 Port Operators/Authorities & Government Bodies: No support and port infrastructure is weak.  

3.3.6 Competitors: There are two types of competitors: (1) other shipping lines who do not have the 
capacity to identify the innovation and (2) modal competition (road) which is undermined by 
the war in former Yugoslavia. 

 

Figure 3: SFF Development Phase 

3.4 Phase IV: SFF Implementation & Dissemination Period. Following its success in the Adriatic, the 
business spread to other locations as noted under section 1.  

3.4.1 Demand: Prime locations featured respective demand.  

3.4.2 Port Authorities: In new locations, Port Authorities offered the required infrastructure. 
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3.4.3 Governments: Services were in most cases a response to government requests. 

3.4.4 Competition: Competition, as imitators, could not cover innovation rents. 

 

 

Figure 4: SFF Implementation & Dissemination Phase 

4.Conclusions 

4.2. Key factors driving for success for SFF were the capacity of the Market players (Entrepreneur, 
Shipyards, Banks, Sea Farers) connected by soft institutions and strong networks links.  

4.3. Favorable market conditions supported the endeavor. 

4.4. The absence of Government and Port Authority support did not hinder the effort. 

4.5. No competition was present. Hence a niche market was identified. 

4.6. Governments supported dissemination and market needs. 

The potential support of Government at initiating stages may not have assisted as competitors diminishing 
innovation rents might have identified the niche market.
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ANNEX I.4 Technological, Managerial, Organisational, Cultural – Market 
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ANNEXI.4.1 ITS: Variable speed limits (ITS) 

 

 

S.I. ANALYSIS OF ITS: VARIABLE SPEED LIMITS 

 
 
1. Case Background Description: 

1.1 VSL systems are a type of Intelligent Transportation System (ITS) that utilizes traffic speed and 

volume detection, weather information, and road surface condition technology to determine 

appropriate speeds at which drivers should be travelling, given current roadway and traffic 

conditions. 

1.2 These advisory or regulatory speeds are usually displayed on overhead or roadside variable 

message signs (VMS). VSL systems have been around for the last 30 years and currently are 

successfully being used and/or tested in parts of United States, Europe and Australia. VSL systems 

can be implemented in appropriate areas to help potentially reduce driver error and speeds, and to 

enhance the safety of our roadways through the use of innovative technology. 

1.3 The first reported experiment of implementation of VSL was carried out in 1965 on a 30 km section 

of motorway A8 from Salzburg to Munich. The system consisted of mechanically variable message 

signs at a distance of 2 km, which could display speeds of 60, 80 and 100 km/h, and "danger zone" 

and "accident". Personnel monitored traffic using video technology, and manually controlled the 

signage. 

1.4 In Belgium, a VSL system on the beltway around Antwerp (Belgium) was introduced in 2003. The 

introduction was linked to major road works. The system also includes a part of a radial highway 

towards this beltway (E313 motorway). The VSL system applies a control algorithm that uses speed 

and density measurements from camera detectors. The primary function is warning drivers for 

downstream congestion. The regular speed limit in the network is 100 and 120 km/h on the beltway 

and E313 respectively. The VSL algorithm can impose two reduced speed limits, 50 and 70 km/h, 

with higher speeds (70, 90 or 100 km/h) displayed on the upstream gantries to guarantee a gradual 

speed reduction. The VSL are not enforced and from the detected speeds, it is clear that 

compliance is poor. 
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2. SI Overview of the Variable Speed Limits Case: Initiation Phase 

 
The mapped indication of activity (the shaded areas) in this phase indicate the actions which were taken in 
the process of innovation. Some conditions for success were covered, but lack of covering other conditions 
in the strong network problems section affected the initiation phase. 
 
3. SI Overview of the Variable Speed Limits Case: Development Phase 
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In this phase, the mapped indication of activity (shaded areas) show that activity has been extended through 
several institutional environments in this phase of innovation.  
 
4. SI Overview of the Variable Speed Limits Case: Implementation Phase 

 
The mapped indication of activity in this phase show the actions were targeted at the institutional conditions 
and to increase the capabilities of the innovator.  
 
5. Detailed Analysis 

The overview shown in the three diagrams provides only an indication of the areas where it appears that 
the innovative actor (in this case the Flemish Government) should have been operating to provide the 
correct policy stimuli. However, it is necessary to examine more closely what initiatives perhaps should 
have been taken. This will be done with reference to the SI structural categories. 
 
5.1 Infrastructure Conditions. 

This was not a specific factor in determining the presence of the success conditions for the  introduction 
of Variable Speed Limits on the Antwerp ring road. But it must be mentioned that this innovation itself 
was enabled by and developed around major road works on Antwerp ring road. 
 
5.2 Institutional Conditions 

5.2.1 Hard Rules. No action in the area of hard rules was required: no changes in the legal regulation 

were needed to implement and operate the VSL system. Also, there was no clear funding policy. 

In the initial years of the project, annual budgets were available. Once the budget was assigned, 

there were no barriers to building the system. 

5.2.2 Soft Rules. There was strong action in the soft rules area, especially in the initiations stages of 

the VSL innovation. It came from the political level of Flanders region, because in Belgium road 

works are in the competency of regions. With the support of the minister for the introduction of 

VSL, as an initial stage, an incident detection system and variable message signs were put in 

place. 
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5.3 Interaction Conditions 

5.3.1 Weak Network Conditions. The interaction conditions became weaker with the reform of the 

administration in 2006, which lead to splitting the investment and building activities from 

operating the VSL system. This made future system developments more difficult. 

5.3.2 Strong Network Conditions have been a barrier for the implementation of the VSL system in a 

place where it was needed most. A logical step in Belgium would have logically been to start 

with the introduction of a VSL system on the Brussels ring road. However, the fact that the 

Brussels ring road crosses territory of all the three regions of Belgium, and that road works are 

the responsibility of the regions themselves has been a barrier high enough for the 

implementation to fail at the initiation phase on the Brussels beltway. 

5.4 Capabilities. There appeared to be no lack of capabilities on the part of any of the actors. All the 

choices on the specific aspects of the VSL system were left to the Verkeerscentrum Vlaanderen. No 

influences from political level or lobby groups were present. Also, the implementation of the VSL 

system was linked with organizational changes and increase of the unit size, as it turned out more 

workforce is required. 

 
 
 
6. Conclusions 

6.1 Positive combinations 

• The timing of the implementation of this innovaion played a role in determining the presence of 

the success conditions for the introduction of Variable Speed Limits on the Antwerp ring road. 

Because it was enabled by and developed around major road works on Antwerp ring road. 

• No action on policy change was required for the implementation of a VSL system. 

• Available funding has played an important role for success. In the initial years of the project, 

annual budgets were available. Once the budget was assigned, there were no barriers to 

building and operating the system. 

• There was strong action in the soft rules area, especially in the initiations stages of the VSL 

innovation. It came from the political level of the Flemish region with the support of the minister. 

6.2 Negative combinations 

• Structural changes in the Flemish administration have potentially negatively impacted the 

development of the VSL system by splitting the investment and building activities from operating. 

• As described above, strong network conditions have been a barrier for the implementation of the 

VSL system in a place where it was needed most - on the Brussels ring road. The fact that the 

Brussels ring road crosses territory of all the three regions of Belgium, and that road works are 

the responsibility of the regions themselves has been a barrier high enough for the 

implementation to fail at the initiation phase on the Brussels ring road.  

6.3 Impact of policy intervention 

• The impacts of policy level on this innovation have been important only at the initiation phase 

when it was decided about the funding. At the later stages, the impacts were not noted. 

6.4 Alternative proposed policy interventions 
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• The focus in this innovation case was partially placed on knowledge transfer from the countries 

with more experience and co-operation to other traffic-related projects. It has facilitated the 

introduction of this innovation and ensured optimum success conditions. Therefore, stimulating 

knowledge transfers is advisable. 

• Strong network conditions with high responsibility levels of regions can be a high barrier in the 

areas where the interests meet. To ensure the success in such cases, high importance should 

be placed on political agreement between these actors to ensure the success of the project. 

• This innovation case shows that it is important to target soft rules in the initiation stage, because 

the political decision makers play a crucial role then. At later stages, their importance/impact 

diminishes. They can also halt the process in the initiation stage, like in the example of failed 

implementation on the Brussels ring road mentioned above. When decisions on the introduction 

of VSL systems are made at the policy level and the funding is granted, there are obviously less 

barriers for the introduction and higher chance of success. 
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ANNEXI.4.2 ERTMS (ER) 

 

 

 
S.I. Analysis of ERTMS 

1. Background 

1.1. In 2010, rail operation in Europe remains linked with a fragmented network where the locomotives 

have still difficulties to cross national borders although they are “opened” since the Rome Treaty. 

However, the European Commission has decided, at the beginning of the 90s, to initiate a great 

standardization program of the rail networks based on the key concept of “interoperability”. 

Designed to strengthen the European integration, the interoperability defines the aptitude of the 

Trans-European Railway Network to allow a “reliable and continuing traffic of the trains”
6
. Among 

the interoperability factors, the most important is the command-control and signaling subsystem. Up 

to the 90s, this system follows the national rules defined by the national operator and the signaling 

industry is strongly linked to the national system.  

 

1.2. But the EC decided to act directly in the setting up of a standard for signaling system, the ERTMS
7
. 

The EC has then made the choice of a radical innovation rather than promoting the extension of an 

existing national system. Why this direct action of the European Commission in the complex issue 

of rail signaling system?  

 

1.3. Concerning ERTMS, the signaling domain is composed of two parts: the control system of trains 

(block system) and the track protection (post trigger). The innovation concerns the block system 

which is the easiest and the less cost part of the signaling system to change. It proposes a unique 

European system to replace the national systems. 

 

1.4. ERTMS is composed of two big parts. Firstly, the ETCS
8
, composed of two “modules” (track-train), 

allows the data transmission in the cab from the rail signaling system, and their processing by the 

board computer. Secondly, the GSM-R radio system, developed from the GSM technology, allows 

to exchange informations between the track and the train. There are three ETCS levels: first level, 

the data transmission is made from the “eurobalises” positioned on the tracks. Board computer 

receives simple information about speed and priorities. Second level, the transmission is made by 

GSM - R radio. The “eurobalises” and the signalling become useless (investment and maintenance 

savings). Finally, third level, the trains send themselves their informations, allowing to follow them  

in real time on the track and to increase the capacity of a line. These functionalities are defined by 

Technical Specifications for Interoperability (TSI) on the European scale and assure a common 

base of development for the European industrials. 

 
SI Analysis 

1.5. According to the INNOSUTRA methodology and the SI framework, proposed by the WP5, we will 

analyze the ERTMS case by phases of progress. First, we will present the initiation phase. 

Secondly, we will analyze the development phase. Finally, we will present the implementation 

phase. 

 
 
 

                                                 
6
 Definition of the interoperability in the Maastricht Treaty (1992) 

7
 European Rail Traffic Manager System 

8
 European Rail Signaling System 
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2. Initiation Phase 

 
 

2.1. The European Commission has a positive role during the initiation period. In the 80’s, the EC 

understands that the great European market could be really integrated only with an efficient 

European transport market. To realize this purpose, the EC defines in the Maastricht treaty the 

“interoperability” concept for the rail sector. It involves to harmonize the European networks and to 

define common rules. 

2.2. The task is important to build a common rail market in Europe, but the EC has several advantages. 

First, it can bring together the main actors and experts from the sector to think on the rail 

interoperability. Second, it mobilizes financial and legislative tools to develop technically the new rail 

signaling system (ERTMS). Finally, its financial and legislative role gives it the possibility to change 

the hard institutions (harmonization). The EC adopts the role of general supervisor for the project, 

based in its financial and legislative ability. 

2.3. The EC has known also some difficulties during the initiation period. First, the rail question is new 

for it and it lacks of knowledge about the sector (actors, culture, etc.). Second, if the EC can change 

the hard institutions, it is more difficult for it to change the soft institution (railway culture) which 

differs in each country. Finally, unify the rail sector in Europe is a great challenge which asks lot of 

diplomacy and time. 

2.4. As we can see, the main difficulties come from the partnership between the network operators and 

industrials. At the beginning of 90’s, the most of network operators in Europe are integrated and 

national firms. So, in their culture, the initiative for an innovation must come only from themselves 

and not from the EC or the industrials. The decision, research, development and implementation 

depend from the national operator. 

2.5. In this context, the national operators are very independent and they have few connections with the 

industrials and the EC which appears isolate. 
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3. Development Phase 

 
3.1. The main fact during the development period is the build of the actor organization. The EC plays its 

role of general supervisor and ensures a good network and a good allocation of its capacities 

(research support). But the build of this work organization still difficult. 

3.2. The AEIF is created by the UNIFE (industrial association) with the EC support to have a single 

representation at the European scale in the rail sector. Consequently, this new organization forces 

the industrialist lobby to join the network operators but against their advice. For the network 

operators, the industrialist lobby is not likely to give advices to the network operators, the operators 

are owner of their infrastructures and they develop them alone. In their company’s culture, the 

industrialist lobby are likely to produce only materials. 

3.3. In this context, the AEIF is a partly failure. Its interne difficulties block the development of the new 

system. The situation changes when the UNISIG group is created by UNIFE and the EC in reaction 

to the difficulties of the AEIF to elaborate the interoperability specifications (gaps in the 

specifications, lot of interpretation possibilities etc.). The EC asks therefore to UNISIG to take back 

the elaborated specifications by the AEIF, to improve the TSI and propose a common technical 

denominator allowing the compatibility of the systems. So, the EC imposes a new task share in 

1998 between the AEIF and UNISIG. The mission of the AEIF is to define the rules of an 

operational interoperability (draft an operating regulation) whereas the UNISIG has to define the 

interoperability on a technical plan (a board equipment provided by A must be compatible with a 

track equipment provided by B). 
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4. Implementation Phase 

 
 

4.1. The ERTMS system is still in its implementation period currently. In 2010, only 10 000km of lines in 

Europe were equipped in ERTMS and a new version of technical specification is expected for 2012-

2013. 

4.2. The ERA is now acting as substitute to the EC in 2004 to manage the project and to ensure the put 

in place of technical specifications. 

4.3. The EC keeps its leadership in the agenda to implement the new system (guidelines) and supports 

financially the networks which adopt ERTMS. This last action represents an important problem for 

the ERTMS implementation because the implementation costs for the operator networks are more 

important than for the manager networks which are in charge of the infrastructure since the directive 

91/440. The equation is simple: the EC cannot support the operators (work subsidies) whereas the 

implementation costs are the most important for them (train adaptation). The EC can support only 

the network managers to implement the innovation on their infrastructure. This investment is low for 

them, little more than for a classic signaling system, and the investment returns are direct. So, the 

investment returns are not for the biggest investor: there are for the operators which have the less 

direct benefits from the new system. 

4.4. To finish, we can see that the EC has made lot of progress in its rail sector knowledge. It has 

currently a good network and most of operators, industrialists and manager networks have a 

representation in Brussels. It is the rail culture which is changing. 

 
5. Conclusions 

 

5.1. The SI analysis allowed to identify the key success and difficulties of the ERTMS case. According 

to the SI framework, we can resume the positive and negative combinations. 

5.2. In general, we can note that the ERTMS innovation process has followed the transformation of the 

European rail sector. Thanks to the liberalization movement and the growth of the competition on a 
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great European market, the national operators have lost their dominance and new actors have 

appeared like the manufacturers, the network managers, etc. They contribute to make the market 

more flexible and efficient. 

 

5.3. Positive combinations: 

- A good combination between actors and institution has been the EC – manufacturer’s 

combination. Face to the national dominant operators, the EC and manufacturers were in quest 

of acknowledgement in the sector. So, they had interest to work together. 

5.4. It is the same scenario for the new network managers at the end of the 90’s. To take their 

autonomy or independence from their historic firm, they had interest to work with the EC on 

innovations like ERTMS. 

5.5. Negative combinations: 

- Clearly, the negative combinations concern the national operators with the other actors. It has 

been very difficult for them to acknowledge that manufacturers could develop themselves new 

rail systems, that the EC could define for them new rules and that they were not the only on 

their national network. 

5.6. The ERTMS case shows the change of the rail culture in Europe these last years. We see that the 

historic operators which were all-powerful on their national networks, are become European 

operators in a competition market where the EC defines the rules, the rail manufacturers innovate 

and the network infrastructures are managed by network managers which remains public and 

receive subsidies from EC and state members. 
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ANNEXI.4.3 ICT in the inland navigation industry (ICT) 

 

 

 
Application of the SI Framework to the INNOSUTRA Innovation Case of Automatic 
Identification System in the Inland Navigation Industry (Technology Innovation) 

 

1. Description of the System’s Innovation Methodology for the Case 

1.1 Analysis Phases: The case concerns the development process from “concept” to “market introduction”. 
Therefore the analysis concerns two phases. The first phase concerns the identification of the 
appropriate technologies to be used. The second the introduction into the market. 

1.2 Actors: The analysis has identified the following actors: 

1.2.1 Knowledge Institutes:  

1.2.2 Standardization Bodies/ Technology Promoters: Navigation safety regulatory bodies, 
which have an interest in supporting traffic management, as well as, navigation safety and 
security. 

1.2.3 Technology Adopters (inland skippers):  

1.2.4 Technology Beneficiaries (Inland Skippers & Shippers) 

1.2.5 Government & EC: The national government in support of research and the EC as funding 
agents. 

1.2.6 Market/ Societal Demand: Market demand requesting cargo and vessel safety and security.  

2. Systems’ Innovation Phase Analysis 

2.1 Phase I: Pre-Initiation Phase: The phase concerns the development of technology capacity/ 
capabilities.  

 

Figure 1: Pre-Initiation Phase 

Strong networks between Knowledge Institutes, technology promoters, adopters, beneficiaries and 
government (public) funding seem important in the development of the technology. 

Market push and the available capabilities are equally important for the initiation by knowledge institutes 
and government. 

This overcomes capability liabilities on the part of technology adopters and beneficiaries (industry).  

2.2 Phase II: Initiation Phase: The phase concerns the introduction of the technology in the market. 



 

INNOSUTRA – D6   102 

 

Figure 2: Initiation Phase 

This phase concerns the market introduction of the application. While the same system is in place, as in 
the pre-initiation phase, government policy followed the procedure of providing support for new adopters. 

However, the adoption of the technology bears a main characteristic: The adopter is not the beneficiary. 
The adopter does not have a return on investment.  Most value is gained by the non-adopters when all 
the other potential adopters have applied the innovation. Hence, government support for first adopters is 
rational, when there is no regulation to impose adoption, as is the case in this phase. 

Capability building between industrial parties is also important and not addressed adequately. 

4. Conclusions 

The involvement of Knowledge institutes, Standardizing Bodies, users and Government funding is identified 
as having a positive impact on maturing process of the technology. 

Policy intervention in the per standards issue phase is rational but leads to market distortions issues when 
standards are finally applied.  
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ANNEXI.4.4 Utilization of the available capacity on small inland waterways (SWW) 

 

 

 

Application of the SI Framework to the INNOSUTRA Innovation Case of Use of Small 
Waterways in the Inland Navigation Industry (Technology, Managerial, Organisational, 
Cultural Innovation) 

 

1. Description of the System’s Innovation Methodology for the Case 

1.1 Analysis Phases: The case concerns the development technology and cargo consolidation to suit a 
logistic chain, which revitalizes small waterways and the respective industry. Phases include 
“conception” and “pre-initiation” as the Innovation has not yet been introduced to the market.  

1.2 Actors: The analysis has identified the following actors: 

1.2.1 Knowledge Institutes:  

1.2.2 Logistics Associations / Beneficiaries & Concept applicants:  

1.2.3 Industrialists (Technology applicants):  

1.2.4 Government & EC: The national government in support of research and the EC as funding 
agents. 

1.2.5 Market/ Societal Demand: Market demand requesting cargo and vessel safety and security.  

 

2. Systems’ Innovation Phase Analysis 

2.1 Phase I: Conceptual Phase: The phase concerns the development of technology & Business capacity/ 
capabilities.  

 

Figure 1: Pre-Initiation Phase 

Strong networks between Knowledge Institutes, Association of Logistics /beneficiaries, technology 
providers/developers (barge truck) and government (public) funding seem important in the development 
of the technology & the business concept. 

The Market is not available but the business development aims to develop it.  
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The respective infrastructure (small waterways vessels capably of carrying pellets) does not exist and is 
one of the objectives of the combined effort (barge truck). 

2.2 Phase II: Pre-Initiation Phase: The phase concerns the introduction of the technology in the market. 

 

Figure 2: Pre-Initiation Phase 

This phase concerns the stage before market entry.  

While the same system is in place, as in the conceptual phase, either the industry on its own or with 
government support need to move in order to enter into market. 

Conclusions 

The case could be representative of organizing the entire spectrum of actors in order to bring into the market 
technological, managerial, organizational and cultural change. 

Policy intervention could be “do nothing” for the next stage, allowing the market to move ahead exploiting 
first mover’s advantage or “subsidizing” the (re) opening of the “small waterways”. However, the business 
plan & feasibility study proved positive.   
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ANNEXI.4.5 EILU - European Intermodal Loading Unit  (EILU) (Policy Initiative) 

 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of the EILU (Policy Initiative). 
1. Background 

1.1 The EILU initiative was first launched in 2003 by DG Tren and was introduced partly to establish a 

common European standard and partly to encourage the market to develop its own formal or 

informal standards. The European Commission proposal was first promulgated in the Promotion 

Programme for Short Sea Shipping (COM/2003/Final) published on 7.4.2004. Consultations on the 

initial proposal led to considerable criticism and confusion about its interaction with the international 

(ISO) standard for containers, particularly from the maritime transport players. The Commission 

argued that its proposal was effectively to create a standard applying to swap bodies for circulation 

within the EILU. It would thus be parallel to, and not competitive with, the already established ISO 

standard sea transported container in use for global trade. But this was not made clear at the outset.  

1.2 It was a pity that this position was not made clear in the initial proposal as the initiative was seen by 

the maritime community as yet another attempt by the Commission to ‘usurp’ the role of the IMO 

and to ignore the global nature of sea transport. However, it could be argued that this was a 

convenient position for the maritime transport lobbyists to take up. Dr Seidelmann (2002) had 

already observed that “Ocean carriers and sea port terminals must adapt to this development (a 

standard 45’ pallet-wide container). They must develop concepts how to operate these European 

containers and ISO containers from deep sea trade in parallel”.    

1.3 The consultation with the various surface transport bodies in the EU continued and the Commission 

deliberated whether or not to issue a CEN mandate to attempt to establish a European standard 

based on a modified version of the original proposal, supported by, among other organisations the 

European Intermodal Association (EIA). The modified proposal clarified the position that what was 

sought was a European swap body standard that would be used in parallel with the ISO container 

for the deep sea trades. The loading unit would have the following suggested characteristics and 

dimensions. 

1.4 The EILU would have three main characteristics distinguishing it from the various current swap body 

standards already implemented. First, the body would be rigid; second, it would be stackable, and 

third, it would be capable of being used by sea-going vessels. 

1.5 The subsequent CEN mandate was issued and given to the appropriate CEN Technical Committee 

TC 119 (chaired by Dr Seidelmann) for consideration. In fact there were already two CEN standards 

for swap bodies, TS 13853 and TS 14993. The aim of these standards was viewed by the 

Committee to be the same as that of the EILU proposed standard, namely to ensure rigid sided, 

stackable swap bodies to enable rail and short sea shipping transport of them. TC 119 therefore 

concentrated its discussions on the need for safe handling and operation and the interoperability in 

all three of the main surface transport modes. 

1.6 The conclusions of the Committee noted that the willingness of the industry (particularly the 

operators) to contribute to the standardization process “had reduced in recent years”. It further 

observed that the current situation was that of “container and swap body manufacturers being 

asked more and more to produce equipment to individual owner specifications”. Hence, “the 

manufacturers were no longer interested to invest time and money in the preparation of standards.” 
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“In addition standard equipment is most likely to be produced outside Europe.” The CEN Committee 

concluded that without “public support” (money and resources) it was unlikely that an EILU standard 

would be produced”. Without such a standard the EILU, as defined by the Commission, could not 

be developed and operated. 

1.7 These conclusions were hardly welcome to the European Commission. Nor was the pessimism of 

the Technical Committee, however understandable from their viewpoint, entirely justified. New 

standards are rarely perceived as essential by operators, unless there is some urgent commercial 

or public policy imperative to seek the standard, over and above the current market position.  From 

the manufacturers’ (though not all) viewpoint the desire of operators to request bespoke (and hence 

limited market) solutions provided useful revenue. This revenue source might well be threatened if 

the introduction of a standard led to non-European manufacturers, particularly in China (China 

produces the vast majority of ISO containers), taking a strong market position. 

1.8 The consideration of the idea for a new EILU standard continued for some time, and a perhaps 

belated attempt to focus on the knowledge base was made via the EU RTD project Tellibox. 

However, the mandate was eventually withdrawn in 2008 with little progress having been made 

because of the various factors reported above. 

SI Analysis.  
We are now ready to analyse the case of the EILU using the SI framework approach. In so doing 
we will use information from the previous analyses of this innovation case carried out in earlier work 
packages of INNOSUTRA. First we present two SI overviews of the case. The overviews cover two 
phases: one prior to the issuing by the Commission of the CEN mandate, and the second, after the 
issuing of the mandate. We will then analyse the process in more detail, in line with the SI approach 
and framework. 

 
2. SI Overview of the EILU Case: Phase 1, Pre- CEN Mandate 

 
                          
 
 
 
 

3. SI Overview of the EILU Case: Phase 2, Post-CEN Mandate 
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3.1 The diagrams show that the key areas which were addressed and those which should preferably 

have been addressed both before and after the issuing of the CEN Mandate.  

3.2 It can be seen that the concentration of effort in the pre-CEN mandate phase was on the various 

sector companies and organisations. In practice this meant that the initial broader concept of the 

EILU in terms of its maritime coverage gave the impression to the lobbying groups, particularly 

those representing the maritime sector, that there was to be an EU standard challenging the ISO 

container standard. This provoked initial hostility to the EILU approach from the Commission. 

Instead the main focus in this phase – to establish the success conditions – should have been on 

the CEN organisation and understanding the work which had and was still being done in the area of 

swap body standards which were close to the aims of the EILU. This missing focus is indicated in 

the diagram.   

3.3 In the case of the post-CEN mandate phase the concentration was still principally on the industry 

organisations, but not sufficiently on one of the key organisation in relation to standards setting, 

namely the container manufacturers. Such a concentration would also have highlighted the problem 

posed for the market based standard and, indeed, any EILU, namely the lack of amendment of 

Directive 96/53.  

However, the launching of the EU RTD Tellibox project perhaps indicated a belated recognition of 
the importance of engaging the ‘Knowledge Institutes’ in an active manner. 

4. Detailed Analysis 

4.1 The overview shown in the two diagrams provides only an indication of the areas where it appears 

that the policy-maker (in this case the European Commission) should have been operating to 

provide the correct policy stimuli. However, it is necessary to examine more closely what initiatives 

perhaps should have been taken. This will be done with reference to the SI structural categories. 

4.2 Infrastructure Conditions. This was not a specific factor in determining the presence of the 

success conditions for the EILU’ 

 

4.3 Institutional Conditions 
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4.3.1 Hard Rules. Clearly it is in this area of activity where the key conditions for success of the EILU 

proposal needed to be established. The EILU was itself to be a standard, even though its initial 

promotion was to stimulate the freight transport market to itself develop a standard more rapidly 

than appeared to be the case. There appears to have been inadequate work done in the pre-

CEN mandate period to determine what work was already being done by CEN; how it was 

proceeding, and what problems were being encountered. It was also the case that the problem 

regarding trailer length created by Directive 96/53 was going to cause problems for any EILU.  

4.3.2 Soft Rules. Within this category the initial reactions of transport lobbying groups, particularly in 

the maritime sector, was negative and opposition to the EILU grew. Again if, pre the CEN 

mandate, work should have been done to ensure that the principal focus was on developing a 

standard for swap-bodies (already in circulation across Europe; though principally in road 

transport) and not to interfere with already established global container standards for maritime 

transport. It was also the case that the market had already innovated in producing a 45’ pallet-

wide container with a chamfered corner to meet the problems created by Directive 96/53 This 

was not an elegant or the best solution and though partially successful as an innovation it was 

never likely to be widely adopted. 

4.3.3 Also during the pre-CEN mandate phase it would have been important to have commissioned 

the EU RTD (FP7) ‘Tellibox’ project earlier, as a means of convincing the transport companies 

and representative, lobbying organisations of the need to approach the problem by a 

requirements specification approach and bringing together all of the parties involved. (This would 

have involved gain the knowledge institutes, in this case an EU RTD project). 

4.4 Interaction Conditions 

4.4.1 Weak Network Conditions. Here the lack of real contact between the operators and the 

manufacturers in relation to the development of an EILU standard meant that any 

standardisation process would be difficult to sustain.  

4.4.2 Strong Network Conditions. It could be argued that the strong connections between the various 

interested industry lobbying groups (e.g. as demonstrated by the MIF (a body provided with 

grant aid by the European Commission) led to a high degree of insularity on the part of transport 

operators, freight forwarders. etc., the exception being the EIA (European Intermodal 

Association and later the EIRAC (European Intermodal Research Council).. 

4.5 Capabilities. There appeared to be no lack of capabilities on the part of any of the actors. 

 
Conclusions 
The SI analysis has shown that the EILU policy initiative was unable to maximise the potential for 
establishing success conditions and the SI analysis further indicates where its focus should have been 
placed to achieve the optimum conditions. We may make four observations. 

21. During the pre-CEN mandate phase the key to successful development was to have liaised more 

closely than was done with CEN and the work that it had done on swap body standards, and was 

doing in relation to a ‘proto’ EILU standard. In fact, the focus of the Commission’s attention tended to 

be on persuading the various surface transport sectors to endorse the EILU approach (SI approach 

indicates working with knowledge institutes, in this case CEN, to establish hard rules)  

N.B. The problem was that, from the start, the Commission had two objectives: first, to establish a 
formal European standard (where the above remarks apply) and, second to encourage the market to 
develop its own standard. .These two objectives were not necessarily in conflict, though they were 
perceived as such by the transport sectors, particularly the maritime transport sector. However, 
insufficient attention was paid to CEN itself and the work that had been going on for some time in 
TSC 119, chaired by Dr Seidelmann, on standards for European swap bodies. This also meant that 
one positive ally of the Commission in moving forward on the EILU standard; the container 
manufacturers, was ignored.  
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22. During the post-CEN mandate phase it was important to ensure that the momentum lost in the pre-

CEN mandate phase was regained by positive action to bring together – and possible fund – work 

within CEN to achieve an EILU standard, but one also more closely linked with the market 

development towards a de facto 45’ pallet-wide container. (Working more closely with knowledge 

institutes). 

23. Finally, this inadequate focus on the ‘Third Parties’ and the ‘Knowledge Institutes’ areas lost the 

Commission considerable time and hence commitment to the EILU process. Post the issue of the 

CEN mandate an effort was made to engage the ‘Knowledge Institutes’ via the EU RTD funded 

Tellibox project. However, though the CEN mandate was eventually abandoned, the EILU policy 

initiative did perhaps stimulate a continuing debate on the need for an intermodal unit to be used 

widely across all surface modes. In the event it is likely, that the 45’ pallet-wide container may 

provide the ultimate solution. 
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ANNEX I.5 Managerial, Organisational, Cultural – Business 
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ANNEXI.5.1 Freight Village 

 

 
 
 
 
Public-Private Partnership (PPP) schemes for the development of intermodal 
Freight Villages 

1. Background 

 
1.1  The Freight Villages are open zones, offering place for the installation of companies concerned by 

freight transport: carriers, forwarders, logistic services suppliers, as well as wholesale trade 

companies. The internal organization varies sensibly, according to the degree of distribution or 

concentration of competencies. In some cases, the legal body responsible for the creation of Freight 

Villages ensures the coordination of activities. In the concerned cases, these bodies can be also 

considered as transport services suppliers, offering logistic services, in cooperation with the private 

actors present in the site. In other cases, the bodies responsible for the Freight Villages creation 

proceed to the acquisition of land, the distribution of estates into the actors to be installed, the public 

utilities infrastructure networks as well as different facilities and common equipment. The individual 

installations can be private ownerships, hired or on a concession basis. Α Freight Village constitutes 

an enterprise which owns and organizes the site, manages and provides certain services and 

facilities to firms established in the Freight Village, providing open access to them. 

1.2  The objectives of Public – Private Partnerships schemes for the development of intermodal Freight 

Villages are related to derived impacts. The FV constitute nodal points of breaking bulk, of 

transshipment of mode, consolidatiion and redistribution of flows. In the context of Western Europe, 

the road mode represents the dominant share in the modal split (with light differentiations of country 

to country). The intermodal FV offer an important means in favour of the intermodality. 

Consolidation of flows and intermodality represent the most effective operational forms of transport 

in order to reduce road traffic and transport social costs (pollution, safety, etc, external costs in other 

words), to rationalize the modal division and to contribute to the environmental strategies. The 

current policies of transport, European and national, stress more and more the need for conjugation 

of the logistic needs with the intermodal techniques, in order to succeed of the more rational modal 

redistributions. The FV constitute the “turntables” of this redistribution. In a more general way, the 

progressive insertion of logistics in the public policies of transport goes hand in hand with the 

promotion of the intermodality. Therefore, Freight Villages arise as projects of a “double” nature, as 

a blend of public facilities and business firms. The rationale behind the public investments is that of 

a “public good”, which reflects the external or network effects of a Freight Village and can be 

combined with larger-scale, regional policy objectives and plans. The rationale behind private 

investments relates to the economic viability and financial profitability of the project. 

1.3  The financing models used to create a FV can be : 

• An entirely public investment 

• An entirely private investment 

• A Public- Private Partnership (PPP) 
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1.4  During the years 1970 and 1980, some European countries with long tradition in transport and 

logistics experienced a proliferation of the Freight Villages, in particular France, Germany, Italy, 

Belgium, the Netherlands and England. The development of Fright Villages and FV networks has 

been characterized by a great diversity of primary objectives and national contexts. Beyond any 

initial reason and of any specialization, the FV were mainly oriented to inventory management and 

control. Their emergence was often connected with a strong logic of “urban planning” intervention, 

usually associated with a real estate approach. In several countries (as in France), their proliferation 

was disordered, in the absence of centralized planning procedures. Thus, several FV projects did 

not achieve their goals due to over-supply phenomena and the respective strong internal 

competition. Even the scientific and methodological tools of planning and evaluation of the FV were 

for a long time inappropriate and confused, insufficient to take into account the complexity of the 

subject. 

In the late 1960s and in the 1970s, Freight Villages have also appeared in Italy and Germany, this 
time following the concept of extended inland rail/road intermodal terminals. In the 1980s and 1990s, 
the number of Freight Villages multiplied in France, Germany, Italy, Netherlands, Belgium and the 
United Kingdom. The criteria for the development of Freight Villages are now mostly related to 
cargo consolidation operations, synergies and modal split. 
 

1.5  Recent evolution  
Since the years 1990 and in the years 2000, Freight Villages were transformed into tools of flow 
acceleration, optimization of the resources and innovation (following the progress of logistics 
systems). The public authorities and the other actors concerned entered into a phase of 
rationalization of procedures for the development of new projects. 
 
1.5.1 In the United Kingdom, the examples of public actions on the FV are diversified as well by the 
size as by the nature of the projects. Activities of public-private partnership we can see in the 
infrastructures of Eurotunnel as also in the Urban Centers of Consolidations of Goods to London, 
Bristol and in other cities, and in the centralized logistics management of the Olympic Games in 
London 2012.  
 
1.5.2 In Belgium, a conscience of the strategic importance of Freight Villages starts to be established. 
In Flanders, the concentration of flows out of the terminals is currently faced with programs of 
financing the construction of private quays of inland navigation along the channels. That is also done 
for the expansion of the ports and the flows, which they generate. In Wallonia, there is a focus on 
some limited multimode FV, for example around Liege.  
 
1.5.3 In Germany, the GVZ (Güterverkehrszentrum-Freight Villages) concept has been promoted by 
local and regional authorities. Lander governments, private investors and interest groups have 
participated in these initiatives. Since the GVZ projects were the responsibility of local/regional 
authorities, the federal government emphasizes the need to coordinate the regional plans, as well as 
to coordinate GVZ projects with the railways company’s network.  
 
1.5.4 In Italy, the transport sector had to cope with the growth of Trans-alpine trade, the imbalance of 
domestic traffic flows and the highly fragmented haulage industry. Italy became the first country to 
introduce national legislation in support of Intermodal Logistic Centres (Interporti). Italian Interporti 
usually offer large scale logistic facilities and have been established as principal nodes of the Italian 
road/rail combined transport network. Interporti should be integrated into local and regional land-use 
plans. Indirectly, the government policy enforces restrictions to the eventual number of “Interporti” as 
it obliges their size should be related to the traffic volume handled. Thus, the development of 
Interporti is considerably advanced in the north, while viable projects have not been developed in the 
south, adding such disparities at the level of physical planning.  
 

1.6 The last 15 years, a number of initiatives have been related to new concepts of development of Urban 
Distribution Centers that are specialized forms of Freight Villages. A very interesting concept is that 
of “collaborative” Distribution Centers in small and medium European cities.  
Common strategies and efficient collaboration among local government, receivers (retailers) and 
freight carriers create Urban Distribution Centers, which succeed their goals. Initiatives for the 
development of urban consolidations centers frequently appear in city logistics. Many of these 
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initiatives need governmental subsidies to be operational in practice. The main idea of such an urban 
consolidation center is that it separates the distribution activities in activities inside the city and 
outside the city. An innovation in implementing distribution centers in the cases studied is to focus on 
receivers rather than carriers. The success had important logistical impacts, but also positive effects 
on the environment (air quality, noise and hindrance). 
The idea of city consolidation center initiatives is to separate the distribution activities in activities 
inside the city and outside the city. Transshipping at the city border makes it possible to benefit from 
the advantages of large vehicles for long haul transport outside the city without having the 
disadvantages in the urban area, such as pollution, hindrance and traffic safety hazards. After 
transshipment in a consolidation center, smaller trucks transport the goods to outlets in the city. An 
extra advantage is that the small trucks can be fully loaded in the consolidation center, which results 
in a minimum number of vehicles entering the city. However, it might take more small vehicles to 
replace the large vehicles, which could increase the number of vehicles in the city. Although many 
studies show positive impacts for carriers and for local authorities, only a few urban consolidation 
center initiatives are realized in practice and did not terminate after a few years.  
 

1.8  The Public Private Partnerships as most appropriate business models for Freight Villages  
The Public-private Partnerships then arise as the most appropriate financing schemes since they 
justify the mutual interest and motivations even if the logic behind is of different nature. The creation 
of a FV through co-financing from public and private funds becomes the most frequent and most 
desired scheme nowadays. This is because “co-financing” answers well to the “double nature” of a 
Freight Village evoked previously. Moreover, the creation of a PPP (public-private partnership) is, in 
the majority of cases, the only realistic solution to assemble a project of a “public” Freight Village. 
The latter means a site “open” to multiple owners. This is because: 

� The investment is relatively high and private actors hesitate to soley take the risks which 
result from it: purely financial risks, but also risks relating to the various local conflicts, 
relationship with bureaucracy etc. the partnership with the private one “legalizes” several 
aspects operation in front of the local company. 

� The public sector usually operates within budgetary constrains and multiple investment 
priorities.  

Thus, co-financing of a Freight Village by public and private actors combines in a compatible way 
objectives and expected benefits, even if their starting point is radically different. 
Moreover, a complementary number of advantages for public-private partnerships, with respect to 
other requirements for project success may be evoked. The private partners wish: fewer 
administrative procedures; minimum time between decision to be establish and project realization, 
sites of sufficient size, ease of access, minimum environmental impact (they generate threats of 
over-costs and complications), varied services, competitive pricing, insurance of durability, a 
reasonable prospect for appreciation, etc. The participation of the public sector may ensure these 
conditions in part.Therefore, public and private parties have mutual interest in partnering, as the 
public sector would be seeking project financing and the private sector ideal location.  
 
Status of the operators  
a) Public corporation  
The operator of a FV is a public corporation in cases where the financing is entirely ensured by 
public funds. However, it is rare that a local government agency constitutes the operator of a project. 
Generally, they are “Not for Profit” establishments. Chambers of Commerce and Industry are in 
several countries the operators and managers of such establishments. 
 
b) Private company – Private consortium  
It is initially the case of a logistic platform entirely financed by the private sector. Also, one finds a 
private economic actor as operator at the conclusion of certain cases of concession.  
In many cases a Port authority constitutes the operator. Since, after the recent reform in Europe, the 
ports are now public limited companies. Thus, their case can be classified in the present category. 
c) “Joint-venture” between Private and Public Sector 

 
A Joint-venture corresponds to a common engagement of public actors and private investors, who 
share the risks, the responsibility, the benefit and the losses, by constituting “Shareholding 
Company”. 
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2. Description of the System’s Innovation Methodology for the Case. 

2.1    Analysis Phases: The defining points of the analysis are the initiation Period, the development 
and finally the implementation period.  

 

2.2   Actors: Freight Villages are specific nodal components of freight transport networks 
offering space and “common” services to transport operators, logistics providers and shippers. The 
internal organization varies sensibly, according to the degree of distribution or concentration of 
competencies.  
The identified actors are the following: 
Local/National Authorities: The principal motivations of Local Authorities’ participation are based on 
the expected macro-economic and environmental impact of Freight Villages. In addition, Local 
Authorities perceive projects related to Freight Villages as a method for filling important gaps of national 
policies related to freight. The increase of freight traffic and its spatial distribution, particularly the effects 
on urban areas, have led Local Authorities to consider the issue of “public space” management in 
relation to freight traffic. Measures such as restrictions to types of vehicles, circulation and parking have 
not been sufficient in resolving the problems. In addition, such restrictions create additional problems: 
the necessary reorganization of delivery systems, derived from these restrictions, needs adequate sites 
in the urban peripheries, thus giving reasoning for the appearance of freight villages. 
Private investors:  
Shippers/forwarders/ transport operators located in the Freight Village: Users sharing the total 
acquisition and operating costs of common facilities, equipment and services offered without having to 
proceed to heavy and risky investments for building their own logistic center.  
External Users:  

3. Systems’ Innovation Phase Analysis 
 
3.1 Phase I: Initiation Period  
From the early 1960's, when the first Freight Villages appeared in Europe most of these projects have been 
created following an initiative of the public sector; particularly the Local authorities and the Chambers of 
Commerce and Industry. The first Freight Villages were created in France, notably Garronor and Sogaris in 
the wider Paris region. They responded to urban policy criteria. In the late 1960s and in the 1970s, Freight 
Villages have also appeared in Italy and Germany, this time following the concept of extended inland 
rail/road intermodal terminals. 

 



 

INNOSUTRA – D6   115 

3.2 Phase II: Development Period 
During the years 1970 and 1980, some European countries with long tradition in transport and logistics 
experienced a proliferation of the Freight Villages, in particular France, Germany, Italy, Belgium, the 
Netherlands and England. The development of Fright Villages and FV networks has been characterized by a 
great diversity of primary objectives and national contexts. Beyond any initial reason and of any 
specialization, the FV were mainly oriented to inventory management and control. Their emergence was 
often connected with a strong logic of “urban planning” intervention, usually associated with a real estate 
approach. In several countries (as in France), their proliferation was disordered, in the absence of 
centralized planning procedures. Thus, several FV projects did not achieve their goals due to over-supply 
phenomena and the respective strong internal competition. Even the scientific and methodological tools of 
planning and evaluation of the FV were for a long time inappropriate and confused, insufficient to take into 
account the complexity of the subject. 
In the 1980s and 1990s, the number of Freight Villages multiplied in France, Germany, Italy, Netherlands, 
Belgium and the United Kingdom. The criteria for the development of Freight Villages are now mostly related 
to cargo consolidation operations, synergies and modal split. The national networks of Freight Villages 
emerged from local or regional initiatives (except for Italy), leading in certain cases (e.g. France) to an 
oversupply phenomenon and economic viability problems for certain projects. The large Western European 
countries instituted central planning procedures for optimizing the network of freight Villages in the late 
1980s (Italy, followed by Germany and France). 
 

 
 
3.3 Phase III: Implementation Period 
Since the years 1990 and in the years 2000, Freight Villages were transformed into tools of flow acceleration, 
optimization of the resources and innovation (following the progress of logistics systems). The public 
authorities and the other actors concerned entered into a phase of rationalization of procedures for the 
development of new projects. 
A considerable progress has been made and a large spread of Freight Villages is observed today.  In Italy, 
France, Germany and Spain the Freight Villages present a remarkable development. There are located all 
over the country and most of them offer multimodal facilities. Except of the transport and logistics services as 
storing, distribution, handling, supply-chain-management, education, repair-garages, washing facilities, 
leasing, parking, they offer lot of public and private services as bank, post office, bus service to and from the 
city Centre, cleaning facilities, bars, restaurants, and some of them conference rooms and hotels.  
The last years the new information technologies are used in the Freight Villages providing various e-services 
to the users upgrading the level of quality and safety in the site.  
Freight Villages have been progressively inserted in the political agenda of national authorities. Recently, the 
European Transport Policy also included the logistics infrastructure in its high priority agenda and 
encourages the creation of Freight Villages, especially in the framework of Public-Private Partnerships. 
The creation of a FV through co-financing from public and private funds becomes the most frequent and 
most desired scheme now-a-days and a lot of types of PPP financing schemes have been developed. 
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4. Conclusions  

 
The concept of a Freight Village is related to specialized zones offering space and “common” services to 
transport operators, logistics providers and shippers. This spatial concentration of logistics activities through 
institutional interventions firstly appeared as an innovative concept during the ’60. Until now, the central 
concept progressively knew important evolutions, with respect to various aspects: technical/technological, 
organizational, operational, financial and governance modes. Concerning the PPP schemes for the 
development of intermodal Freight Villages the following conclusions are resulted:  

4. The Freight Villages can be regarded as a blend of public facilities and business firms that generate 
“internal” and “external” network and socio-economic effects. 

5. The co-financing of a FV by public and private funds becomes the most frequent form at our days, as 
it meets the “double nature” of a FV.  

6. The creation of a PPP (public-private partnership) is in the majority of the cases the only realistic 
solution to implement a project of Freight Village. As Freight Villages act as the “interface” between 
various logistic scales (urban, interurban, specialised etc), their governance and business models 
involved various institutional levels of authorities and various alternatives of funding schemes as well. 

This case study analysed innovative business models and governance methods employed in the Freight 
Village creation process along Europe, with emphasis on the interaction between the public domain and 
private actors in all stages of the process.  
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ANNEX I.6 Managerial, Organisational, Cultural – Market (Policy Initiatives) 
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ANNEXI.6.1 EU International road transport market liberalization: Cabotage (CA) 

 

 

S.I. ANALYSIS OF EU INTERNATIONAL ROAD TRANSPORT MARKET LIBERALIZATION: 
CABOTAGE 

 
1. Case Background Description: 

1.1 The history of the cabotage of road transport in the EU dates back to the Treaty of Rome of 1957, 

when it was specifically mentioned in the Article 75.1 (b). 

1.2 It has taken several decades until cabotage was first introduced on 1 July 1990 under Council 

Regulations (EEC) Nr. 4059/89. This system was introduced under a quantitative restriction (quota) 

system on cabotage transport through a system of granting authorisations. The authorisations were 

issued in limited quantities and each authorisation allowed the haulier to perform an unlimited 

number of cabotage trips within a time period of two or one months. The authorisation could be 

transferred between different vehicles of the same haulier. 

1.3 Already in 1992, the intra-Benelux cabotage was liberalized completely. But the cabotage regime 

was extended to the EFTA countries on 1 July 1994, with the exception of Austria, which joined on 1 

January 1997, and Switzerland. 

1.4 A Commission report on the application of the cabotage quota scheme (COM/98/0047) showed that, 

although the number of quotas increased annually, these quotas were largely underused and had 

not attracted ‘unscrupulous’ operators into specific national markets. 

1.5 In accordance with article 12 of Council Regulation No 3118/93 of 25 October 1993, most cabotage 

restrictions have been lifted since 1 July 1998 in the 15 Member States of the European Union. 

From that date onwards, Regulation No 3118/93 on freight transport cabotage stipulates that any 

non-resident carrier who is holder of the Community authorisation is entitled to operate, on a 

temporary basis and without quantitative restrictions, national road haulage in another Member 

State without having a registered office or other establishment in that state. 

1.6 Following their accession to the EU on 1 May 2004, restrictions have been lifted for hauliers from 

Cyprus, Malta and Slovenia as well. For other new EU member states, transition periods were in 

place with restriction periods mostly ending 1 May 2009. 

1.7 The wording on a temporary basis in the Regulation 3118/93 turned out to be the reason for 

discussions as in practice it was not easy to demonstrate exactly when an activity ceases to be 

temporary and becomes permanent. 

1.8 As a result of pressure from local hauliers, a number of the EU member states (Greece, UK, Italy 

and France) implemented restrictive measures to counter the cabotage liberalization. This was done 

in anticipation of adoption of the new cabotage legislation. 

1.9 On 14 May 2010, Regulation 1072/2009 came into force. Article 8 of the Regulation limits the overall 

duration of cabotage to seven days and sets the maximum number of allowed cabotage operations 

to three. Before cabotage can start, the haulier must have entered the host Member State with a 

laden vehicle.. 
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2. SI Overview of the EU Cabotage Case: Initiation Phase 

 
The mapped indication of activity (the shaded areas) in this phase indicate that the actions which needed to 
be taken and those which actually were taken in the process of innovation partially overlapped. This meant 
that all the conditions for success were established, but lack of covering some of the conditions in the soft 
rules section slowed down the process in the initiation phase substantially. 
 
 
3. SI Overview of the EU Cabotage Case: Development Phase 
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In this phase, the mapped indication of activity (shaded areas) show that activity has been extended in to the 
soft rules are in this phase of innovation. There were still strong network problems against which action 
needed to be taken in the process of innovation. 
 
4. SI Overview of the EU Cabotage Case: Implementation Phase 

 
The mapped indication of activity in this phase indicates that it is in line with the actions which needed to be 
taken in the process of the innovation. This means that all the conditions for success were established. 
 
5. Detailed Analysis 

The overview shown in the three diagrams provides only an indication of the areas where it appears that 
the policy-maker (in this case the European Commission) should have been operating to provide the 
correct policy stimuli. However, it is necessary to examine more closely what initiatives perhaps should 
have been taken. This will be done with reference to the SI structural categories. 
 
5.1 Infrastructure Conditions. 

This was not a specific factor in determining the presence of the success conditions for the EU 
international road transport market liberalization. 
 
5.2 Institutional Conditions 

5.2.1 Hard Rules. In a policy innovation case, this is clearly the area of activity where the key 

conditions for success of the cabotage liberalization proposal needed to be established, because 

the aim of the innovation process itself was the production of hard rules. 

5.2.2 Soft Rules. For this policy innovation the change of soft rules that are related to the political, 

economic, business, entrepreneurial, and cultural influences and values has been very important. 

First, the ECMT (currently ITF) has been a supporter of the construction of the European road 

transport market since the 70s. Outside the EU, the introduction of the ECMT permit system in 

1973 was amongst the first steps towards liberalization of international road transport market. 

Second, the liberalization of Intra-Benelux cabotage helped to deal with the fears of the industry. 
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Last, but very important, the timing of the cabotage system introduction within several years was 

an important reason for the success of this policy innovation. 

5.3 Interaction Conditions 

5.3.1 Weak Network Conditions. Weak network conditions were noted in the implementation phase of 

the EU cabotage. The different interpretations of the regulation in different countries were a 

barrier for the implementation and enforcement, which was due to a lack of a clear definition of 

cabotage. 

5.3.2 Strong Network Conditions. Strong networks were the reason for slow implementation and form 

that it took when implemented.  As noted in the previous analysis of this case, the pressure from 

the industry organizations at the implementation level has affected the way cabotage was 

liberalised. Transition periods and a limitation of the number of trips at the later stages are good 

examples of the results of such lobbying. 

5.4 Capabilities. There appeared to be no lack of capabilities on the part of any of the actors. 

 
6. Conclusions 

6.1 Positive combinations 

• In the initiation period of this EU level policy innovation, a combination of the will to initiate from 

the Commission’s side and the support of the EU member states is crucial. The unwillingness of 

one of these stakeholders is a barrier high enough to stop or substantially postpone the policy 

innovation. 

• For this innovation we see positive impacts of interactions in the area of soft rules. The 

background of introduction of ECMT permit system and the liberalization of intra-Benelux 

cabotage has played a positive role for this innovation. 

• The agreement of policy making actors on timing of introducing the cabotage regulation, which 

was stretched over several years, has played a positive role on the successful introduction of 

this policy innovation. 

6.2 Negative combinations 

• The influence of the member states wishing to keep the cabotage markets closed in the initial 

stages has been the highest barrier for this innovation case. 

• Weak network conditions in the interactions between member states were noted in the 

implementation phase. The different interpretations of the regulation in different countries were a 

barrier for the implementation and enforcement. 

• Negative impact in this innovation case arose also from strong networks – the pressure from the 

industry organizations has slowed the process down considerably - has affected the way 

cabotage was liberalised. 

6.3 Impact of policy intervention 

• This innovation case is a policy innovation. In general, we consider implementation of cabotage 

regulation gradual and successful, with positive impacts for the society. While analysing this 

case, we observed a de-liberalization trend (in Regulation 1972/2009). This shows the reversible 

character of the policy innovations with possible negative effects: the decrease of the cabotage 

market. 
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• As a proof of existence of strong network links, we observed an interaction between different 

international policy levels: the ECMT and the EU. This policy innovation was influenced by the 

introduction of a three loaded trips limit in the ECMT multilateral road transport permit system. 

We also notice that some countries are trying to transpose the condition of the "first loaded trip" 

to the conditions of use of ECMT multilateral quota. 

6.4 Alternative proposed policy interventions 

• The initiation phase of this EU level policy innovation was extremely long. This was due to the 

fact that a combination of the will to initiate from the Commission’s side and the support of the 

EU member states was crucial. The unwillingness of one of these stakeholders was a barrier 

high enough to stop or substantially postpone the policy innovation. And the influence of the 

member states wishing to keep the cabotage markets closed in the initial stages has been high. 

In the initiation stage of this innovation, the soft rules had to be targeted from the Commission’s 

side to promote and speed up the process. 

• Throughout the whole innovation process, we observed strong network problems, especially in 

the development and implementation phases. We saw that gradual, well-timed implementation 

was crucial to overcome these. 

• Finally, the influence of both, industry and third parties (lobbies etc.) has been strong throughout 

the innovation path. To maximize the success conditions, the focus in policy implementation 

cases like this should definitely be put on tackling the fears and countering the positions of these 

actors, because their influence can potentially make the innovation process fail. 
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ANNEXI.6.2 Eurovignette Directive (ED) 

 
 
 
 
 
 
1. Case Background Description: 

1.1 The aim of the Eurovignette directive is to lay down rules on how EU states may charge heavy 

goods vehicles for using the road infrastructure. It aims at ensuring that road usage better reflects 

its true impact on society and the environment by introducing the “user pays” and “polluter pays” 

principles. Mode shift is also declared as one of the goals of the directive. 

1.2 Historically, the realization of the importance of the vehicle taxation in the EU dates back to the 

1960s when a large scale investigation took place of the various aspects of charging for the use of 

infrastructure. In 1968, the Commission made a proposal on a taxation system for commercial 

vehicles. In 1978, the Council agreed in principle to the draft Directive, but it was never adopted. In 

January 1988, a new proposal on the charging of road infrastructure costs for heavy goods vehicles 

was put forward and later adopted as Directive 93/89/EEC. This Directive was later annulled by the 

European Court of Justice on grounds of procedural irregularities. 

1.3 In 1993 the European Commission (EC) presented a proposal for a directive enabling countries to 

introduce tolls on motorways in order to finance the cost of infrastructure deterioration caused by 

heavy goods vehicle traffic. But it was not until 1999 when Directive 1999/62/EC of the European 

Parliament (EP) and of the Council was signed and entered into force. 

1.4 By 1 July 2000 the member states had to bring in force laws, regulations and administrative 

provisions necessary to comply with this directive. 

1.5 There were variations in the road charges and tolls on heavy commercial vehicles across Europe. 

The amounts that were charged and the methods that the systems used to calculate the charges 

differed substantially. The next version of the directive was proposed on 23 July 2003 to harmonize 

this situation and to extend the scope of the directive to more roads, vehicles and costs. 

1.6 In the proposal of 2003 the possibility to toll for some external costs was included (environmental 

damage, congestion and accidents). The possibility to finance alternative modes of transport, or so 

called cross-financing, to promote the freight modal shift away from road was included. 

1.7 In reality, after the adoption of the directive in May 2006, the directive turned out to be a compromise. 

The member states agreed to levy charges on heavy goods transportation vehicles starting from 3.5 

tonnes. This, as opposed to the previous version of the directive, included an addition of substantial 

part of vehicles that the directive would apply to, compared to previous 12 tonnes. However, the 

actual coming into force of the threshold was agreed to take place in 2012. 

1.8 The main goal of the directive was to introduce the possibility for the EU member states to include 

“external costs” in their road transport pricing schemes. However, due to strong disagreements 

between member states and Parliament the final text excluded this possibility until a methodology 

for the calculation and internalization of external costs for all modes of transport was agreed on. The 

EC promised to prepare a proposal of calculation method two years after the directive comes into 

force. 

1.9 On 8 July 2008, the EC published a proposal to revise the Eurovignette directive and offered a 

common calculation method to internalize external costs for all transport modes. Until 15 October 
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2010, when the Council reached political agreement on the draft directive on road use charges for 

heavy goods vehicles, the issue has been a source of disagreement and discussion. The opposing 

member states have been those at the periphery of the EU, like Portugal, Estonia and Malta, but 

also those who suffer most from the high transit volumes, like Austria, France and Germany. 

1.10 During the discussions, several organizations and lobby groups expressed their opinions and tried 

to influence the legislative process. 

1.11 The International Road Union’s main criticism to the proposal was that the money raised is not fully 

reserved for the road transport sector and infrastructure improvements. The other criticism was that 

member states cannot compensate hauliers for the extra financial burden with reductions of other 

levies like vehicle tax and fuel duties. The International Tourism Alliance and the International 

Automobile Federation supported the IRU’s position and announced that already the existing taxes 

easily cover the external costs of road usage. 

1.12 A different opinion came from the Community of European Railways who saw this as a chance to 

reduce competition from the road sector. They called for even higher price levels, stating that it will 

not be possible to reflect all external costs in the current proposal. 

1.13 The European Federation for Transport and the Environment said that the compromise reached still 

does not cover enough external costs that will still be on the shoulders of the EU inhabitants. 

1.14 The International Association of Public Transport called for further extension of the infrastructure 

pricing policy to include private cars and urban areas. They said this would alleviate congestion and 

reduce environmental degradation. The reasons for statements like this seem obvious. 

1.15 The recent version of the directive (2011/76/EU of the European Parliament and of the Council on 

the charging of heavy goods vehicles for the use of certain infrastructures) was signed by the 

European Parliament and Council on 27 September 2011. 

1.16 In addition to charging for the costs of infrastructure, which was done before, an additional levy to 

cover the costs of noise and air pollution will be charged. 

1.17 The directive includes (article 7g, 3.c) a new flexibility to vary the charge for heavy goods vehicles 

(by up to 175%) at different times of the day. 

1.18 It also states that a part of the revenues from road charges should be allocated to the transport 

sector to contribute to its sustainability. The suggested amount is at least 15%, however this is not 

obligatory.  
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2. SI Overview of the Eurovignette directive Case: Initiation Phase 

 
The mapped indication of activity (the shaded areas) in this phase indicate that the actions needed to be 
taken and those which actually were taken in the process of innovation partially overlapped. There was lack 
of covering some of the conditions in soft rules section, which was not an issue at the initiation phase yet. 
 
3. SI Overview of the Eurovignette directive Case: Development Phase 
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In this phase, the mapped indication of activity (shaded areas) show that activity has been extended in to the 
soft rules are in this phase of innovation. There had appeared strong network problems, which were targeted, 
but capability problems of the member states needed to be tackled. 
 
4. SI Overview of the Eurovignette directive Case: Implementation Phase 

 
The mapped indication of activity in this phase indicates that it is in line with the actions which needed to be 
taken in the process of the innovation. This means that all the conditions for success were established. 
 
5. Detailed Analysis 

The overview shown in the three diagrams above provides only an indication of the areas where it 
appears that the policy-maker (in this case the European Commission) should have been operating to 
provide the correct policy stimuli. However, it is necessary to examine more closely what initiatives 
perhaps should have been taken. This will be done with reference to the SI structural categories. 
 
5.1 Infrastructure Conditions. 

This was not a specific factor in determining the presence of the success conditions for the Eurovignete 
directive case. 
 
5.2 Institutional Conditions 

5.2.1 Hard Rules. In this policy innovation case this is clearly the area of activity where the key 

conditions for success of the Eurovignette directive proposal needed to be established, because 

the aim of the policy innovation is to produce policy measures. The hard rules were the stimulus 

for initiation: in this case, in 1993, the Commission was the initiator for a directive for enabling 

tolls on the motorways. The proposal came in order to replace Directive 93/89/EEC, which was 

annulled by the European Court of Justice on 5 July 1995 on grounds of procedural irregularities. 

5.2.2 Soft Rules. For this policy innovation, the targeting of soft rules that are related to the political, 

economic, business, entrepreneurial, and cultural influences and values has been very important. 

This resulted in behaviour change of the road transport operators – in the decisions of the 

companies on the renewal of their fleets of trucks. Some soft rules were not tackled successfully, 

like the phenomenon of detours is observed in the cases where pricing is applied only to 
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motorway network. The trend to reduce vehicle size in the fleet to fall below the cargo vehicle 

threshold of 3.5 tonnes was tackled at a later iteration of this innovation. 

5.3 Interaction Conditions 

5.3.1 Weak Network Conditions. There were no weak network conditions noted that had influence on 

this innovation. 

5.3.2 Strong Network Conditions. Strong networks were the reason for slow implementation and form 

that it took when implemented. In the development phase of this policy innovation, there have 

been strong disagreements between member states of the EU and EP. There are views that this 

has lead to the lack of clearness in the legislation produced. Also, the adoption process of the 

three directives for this innovation case has faced serious lobbying from different sides, from 

different EU member states as well as from industry associations representing both road and 

competing modes of transport. Also, countries from outside of the EU, like Norway, have tried to 

influence the process. This shows the influence of strong network conditions that influenced this 

policy innovation. 

5.4 Capabilities. In this policy innovation case, the implementing actors of the innovation are the 

member states of the EU. Occasionally, laws already comply with the requirements of the directive, 

but in some cases, additional legislative procedures in the member states were required. 

6. Conclusions 

6.1 Positive combinations 

• In this policy innovation case hard rules are clearly the area of activity where the key conditions 

for success of the Eurovignette directive proposal needed to be established. The hard rules were 

the stimulus for initiation. 

• For this policy innovation, targeting soft rules has had very positive impact for the successful 

development of the innovation. 

6.2 Negative combinations 

• There were no weak network conditions noted that had negative influence on this innovation. 

• Strong networks were the reason for slow implementation and form that it took when 

implemented. In the development phase of this innovation, there were strong disagreements 

between innovating actors (EU member states). Additionally, the process has faced serious 

lobbying from different actors.  

6.3 Impact of policy intervention 

• This is a policy innovation case. This policy resulted in behaviour change of the road transport 

operators – in the decisions of the companies on the renewal of their fleets of trucks. Some soft 

rules were not tackled successfully, like the phenomenon of detours is observed in the cases 

where pricing is applied only to motorway network. The trend to reduce vehicle size in the fleet 

to fall below the cargo vehicle threshold of 3.5 tonnes was tackled at a later iteration of this 

innovation. 

6.4 Alternative proposed policy interventions 

• Strong network conditions have been the issue that the innovator had to tackle throughout the 

innovation process. Especially in the development phase of the policy innovation, different 

stakeholders have shown a lot of interest and efforts to influence the decisions taken. The actors 

that played a role are not only the EC, EU member states and the EP, but also different interest 
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groups and non-EU countries, which consider the impacts of the directive important to them. We 

conclude that efficient tackling of these conditions are important for the success of a policy 

innovation. 

• A careful analysis of the impacts of the measures is important as the impact on the soft rules can 

be strong, but also unexpected. So, it was observed in the cases where pricing is applied only to 

motorway network that unexpected traffic deviation occurred. Or, equally, with the incentive to 

reduce vehicle size in the fleet to fall below the cargo vehicle threshold of 3.5 tonnes (previously 

12 tonnes) set by the directive. 

• As already mentioned before, to maximise success conditions the focus should also be placed 

also on the capabilities of the member states to implement the innovation. 
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ANNEXI.6.3 Three loaded trips limit in ECMT multilateral road transport permit system (ECM) 

 

 

 

 

S.I. ANALYSIS OF INTRODUCTION OF THREE LOADED TRIPS LIMIT IN ECMT MULTILATERAL ROAD 
TRANSPORT PERMIT SYSTEM 

 
 
1. Case Background Description: 

1.1 The ECMT multilateral quota system was initiated in 1970 by Resolution 22 of the Council of 

Ministers of the ECMT and was effectively implemented as of January 1, 1974 after the adoption of 

Resolution 26. Then it was seen by the Council of Ministers as a practical step towards gradual 

liberalization of road freight transport in conjunction with harmonization of terms of competition 

within the industry. 

1.2 In practice, a new instrument for accessing international road transport market was created – an 

authorisation which could be used for bilateral, transit and third-country trips between any of the 

ECMT  member countries. 

1.3 The multilateral character of the licences served the purpose of rationalizing the use of permits by 

allowing better routing optimisation, thus reducing the number of empty runs. 

1.4 With the introduction of the Community licence system on 1 January 1993 in the European Union 

countries, the need for ECMT licences reduced. This was due to the obvious reason that the 

community licences covered a large part of the market that was previously only covered by the 

ECMT licence system and bilateral permit quotas. 

1.5 On the other hand, the will to protect the bilateral international road transport markets of the member 

countries was strong. This was even more reinforced by differences in operational cost of road 

haulage companies in the Western European countries compared to the competitors from Eastern 

Europe. 

1.6 In this situation, the Federal Office for Freight Transport of Germany carried out a survey during a 

four-week period from late February to late March 2002, copied all the logbooks and accompanying 

ECMT licences produced during roadside controls and carried out a statistical analysis of the 

records they contained. They concluded that “the ECMT multilateral quota is being used to a 

significant extent for purposes other than promoting economic links between EU countries and other 

European countries. Many ECMT licences issued to carriers from non-EU countries are used 

without any connection to home country trade flows. 

1.7 Following this analysis, the German delegation to the Group on Road Transport held in November 

2002 proposed, that restrictions on the use of ECMT licences be introduced, whereby vehicles 

would be obliged to return to their country of registration with a certain frequency. 

1.8 Initially the proposed restrictions were introduced in the form of time-based limitation, but a time-

based limitation turned out to act in a discriminatory way to the peripheral countries. 
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1.9 In June 2005, the Committee of Deputies, upon request of the Council of Ministers, agreed on a 

maximum number of trips of three journeys outside the country of registration, during which a 

haulier of a Member country is allowed to perform freight haulage within the ECMT territory with an 

ECMT licence, which means that after these trips, the haulier must return back to his country of 

registration. Empty runs outside the country of establishment are not taken into account since it is 

not considered a transport operation. A transport journey or empty run to, or in transit through, the 

state of establishment shall be considered a return. 

 
2. SI Overview of the introduction of three loaded trips limit in ECMT multilateral road transport 

permit system Case: Initiation Phase 

 
The mapped indication of activity (the shaded areas) in this phase indicate that the actions which needed to 
be taken and those which actually were taken in the process of innovation partially overlapped. This meant 
that most of conditions for success were established, but lack of covering some of the conditions in the weak 
network problems section affected the initiation phase. 
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3. SI Overview of the introduction of three loaded trips limit in ECMT multilateral road transport 

permit system: Development Phase 

 
In this phase, the mapped indication of activity (shaded area) shows that activity has been extended to the 
hard rules in this phase of innovation.  
 
4. SI Overview of the introduction of three loaded trips limit in ECMT multilateral road transport 

permit system: Implementation Phase 
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The mapped indication of activity in this phase indicates that a part of actions which could be taken in the 
process of the innovation to ensure its success were not taken.  
 
5. Detailed Analysis 

The overview shown in the three diagrams provides only an indication of the areas where it appears that 
the policy-maker (in this case the International Transport Forum) should have been operating to provide 
the correct policy stimuli. However, it is necessary to examine more closely what initiatives perhaps 
should have been taken. This will be done with reference to the SI structural categories. 
 
5.1 Infrastructure Conditions. 

This was not a specific factor in determining the presence of the success conditions for the  introduction 
of the three loaded trips limit in the ECMT multilateral road transport permit system. 
 
5.2 Institutional Conditions 

5.2.1 Hard Rules. In a policy innovation case, this is clearly the area of activity where the key 

conditions for introduction of the trip limitation proposal needed to be established, because the 

aim of the innovation process itself was the production of hard rules.  

5.2.2 Soft Rules. In this innovation case the soft rules had to be focussed on, because the trigger for 

innovation have been the developments in the road haulage market. The increasing market 

saturation with price pressures from the Eeastern-European hauliers was a reality. There was 

also the perception that the ECMT system was interfering with the international road haulage 

market in the EU. 

5.3 Interaction Conditions 

5.3.1 Weak Network Conditions. The weak network conditions and the fact that those were not taken 

care of was possibly the reason for the failure of this innovation case. This was associated with 

the inability of the majority of the ITF member countries to form efficient opposition to Germany’s 

proposal. 

5.3.2 Strong Network Conditions. Strong networks were the reason for implementation of this policy 

innovation. During the development process of this innovation, an important role was played by 

Germany. During the discussions in 2005, Germany teamed up with Switzerland, Spain, Belgium, 

Luxembourg and France (the 6 countries group). These countries have been supporting 

Germany’s efforts throughout the innovation process of this case. 

5.4 Capabilities. There appeared to be lack of capability of ITF member countries on several 

dimensions. First, the impacts of this legislation were not clear: there was a certain degree of 

uncertainty amongst the member countries about the effects of the initial 6-week restriction. 

Therefore, the initial restriction was introduced for a probationary period. Also, it was not clear for 

countries how the implementation should be managed: we observed that some countries 

transposed the rules set out by the ITF into their national legislations, although it was not necessary. 

Last, there were enforcement issues: it created misunderstandings in some countries (Greece, 

Austria and Italy), that the first trip for a haulier with ECMT licence should be loaded, as it is in the 

cabotage in the EU. This misconception, if true, would actually leave hauliers from import-oriented 

countries without the possibility to use the ECMT licences at all. This would apply to most of the 

Eastern-European countries, where the economies are mostly import-oriented. 

 
6. Conclusions 

6.1 Positive combinations 
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• In this innovation case, the soft rules had to be focussed on, because the trigger for innovation 

have been the developments in the road haulage market. The increasing market saturation with 

price pressures from the Eeastern-European hauliers was a reality. There was also the 

perception that the ECMT system was interfering with the international road haulage market in 

the EU. These interactions have been positive for the development of this policy innovation case. 

• The weak network conditions and the fact that those were not taken care of was possibly the 

reason for the negative outcomes of this innovation case. This was associated with the inability 

of the majority of the ITF member countries to form efficient opposition to Germany’s proposal. 

From an innovation process point of view, lack of agreement between those actors has benefited 

the process. 

• Strong networks have also benefited this policy innovation. As described previously, Germany 

teamed up with Switzerland, Spain, Belgium, Luxembourg and France (the six countries group) 

to provide support for this policy throughout the innovation process of this case.  

6.2 Negative combinations 

• The level of negative interactions seems to be limited in this innovation case. The opposition 

was not strong enough to halt the innovation.  

6.3 Impact of policy intervention 

• This is a policy innovation. Despite the adoption of this policy, the influence of the measures on 

the market seems to be negative. It brings distortion to the international road haulage market 

favouring the countries in better geographical situation with balanced trade flows. It also 

encourages cheating by entering false data in the ECMT licence logbooks, therefore a 

substantial part of the ITF member countries are against this policy.  

6.4 Alternative proposed policy interventions 

• The capabilities of the actors of this innovative process (ITF member countries) to enforce the 

legislation were not taken into account. In practice there is no way of ensuring that the logbook 

records are correct. The policy should take these capabilities of enforcement into account to 

ensure successful implementation.  
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ANNEXI.6.4 Port state control (PSC) 

 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of Port State Control (Policy 
Initiative) 
 
1. Background 

1.1  The grounds for Port State Control can be found in the traditional principles of international law, 

already existing in the early 20
th
 century. Legal doctrine recognizes that in internal waters, and even 

more so in ports, foreign merchant ships are subject to the jurisdiction of the coastal State. Two 

arguments are generally adduced to justify the exercise of control prerogatives. First, the “Right of 

self-protection”: in taking coercive measures against substandard ships, the Port State protects its 

own citizens and environment against the dangers presented by such ships. Second, the 

“International policing of navigation”: the Port State has a duty concerning the application of 

international conventions of safety at sea, and prevent a ship in poor conditions to leave its territory.  

1.2  The current regime of Port State Control derives from a Memorandum of Understanding (MoU) 

signed in The Hague among eight North Sea States in 1978. These States were Belgium, Denmark, 

France, the Democratic Republic of Germany, Holland, Norway, Sweden and United Kingdom. The 

prime aim of The Hague MoU was to audit if the labour conditions on board vessels were in 

compliance with the ILO (International Labor Organization) requirements.  

1.3  Serious maritime accidents in European seas, particularly the Amoco Cadiz oil spill in 1978 and the 

Tanio in 1980, led to a new Memorandum of Understanding signed in 1982 in Paris by 14 States. 

This new MoU expanded the scope of the previous agreement as well as the membership by 

establishing Port State Control in European countries and Canada. 

1.4  In the latest twenty years the number of States members of Paris MoU has progressively grown. 

Today 27 States are members: Belgium, Bulgaria, Canada, Croatia, Cyprus, Denmark, Estonia, 

Finland, France, Germany, Greece, Island, Ireland, Italy, Latvia, Lithuania, Malta, Norway, Holland, 

Poland, Portugal, UK, Romania, Russian Federation, Slovenia, Spain and Sweden.  

1.5  Like the Hague Memorandum, the Paris MoU sets up “regional cooperation” by harmonizing control 

of foreign ships in ports. It is an administrative agreement among various maritime authorities 

primarily located in Europe (it is not an international convention due to the fact that conventions 

have long times for being ratified as well as for being amended). It does not introduce any technical 

requirement, but marks the common will of its members to have relevant conventions enforced 

strictly. 

1.6  The main objective of the Paris MoU is to ensure enforcement of IMO (International Maritime 

Organization) and ILO (International Labor Organization) conventions. The Paris MoU uses an 

internal target factor including several variables among which deficiencies in order to target a 

particular ship for a port state control inspection.  

1.7  The most important actor in the regime is the Paris MoU representing the port state control 

enforcement for its member states. The executive body where policies are defined is the Port State 

Control Committee in conjunction with the European Commission and the maritime authorities of the 

member states. The Committee is supported by the Advisory Board and the Technical Work Groups 

dealing with specific technical issues and the Secretariat who administers the Paris MoU.  
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1.8  The increase in the European membership to the Paris MoU in the 1990s, corresponding to the 

initiation phase, was due to a European Directive which made the regime of PSC compulsory for all 

the States members of the European Union (Directive n. 95/21/EC, then amended by Directive 

2001/106/EC and by Directive 2002/84/EC). The content of this Directive, modified in 2001 and 

2002, gives at European level the same provisions established by the Paris MoU.  

1.9 The initial European Directive n. 95/21/EC was modified two times, corresponding to the 

development phase of PSC, in order to guarantee maritime safety especially after several incidents, 

in particular that occurred to the ship Erika. In December 1999 the Maltese registered tanker called 

Erika, carrying 31,000 tons of heavy fuel oil, broke in two in gale force winds in the Bay of Biscay 

approximately 60 miles off the Brittany Coast. About 400 km of beaches including many popular 

holiday resorts have been polluted by the oil, and thousands of seabirds were covered in it. 

1.10 Besides the maritime accidents, another reason for establishing Port State Control at European 

level can be found in the flag state enforcement that diminished in the face of the proliferation of 

open registries. The coastal States have reacted by asserting their rights through the resultant 

regime of Port State Control at the regional level.  

1.11 The current state of the art, that can be considered the implementation phase of PSC, concerns 

the New Inspection Regime (NIR), which includes the New European Port State Control Directive 

(Directive 2009/16). This New PSC Regime has been developed since January 2011 in cooperation 

with the European Union and the European Maritime Safety Agency (EMSA) and all the member 

Authorities of the Paris MoU.  

1.12  First of all, the New PSC Regime introduces a new target of full coverage for inspections. It 

changes its previous target of inspecting 25% of individual ships calling at each member State 

(“Target Factor”) with full inspection coverage of ships visiting the Paris MoU as a whole. This 

inspection coverage is calculated on the basis of “Ship Risk Profile”.  

1.13  This fist relevant change of NIR is that the “Target Factor” has been replaced by the “Ship Risk 

Profile”. The Ship Risk Profile classifies ships into Low Risk Ships (LRS) and High Risk Ships (HRS). 

If a ship is neither Low Risk or High Risk it is classified as Standard Risk Ship (SRS). The Ship Risk 

Profile is elaborated on the following criteria, based on generic and historical factors of inspections 

in the Paris MoU area in the last 3 years: type of ship; age of ship; performance of the flag of the 

ship, including undertaking Voluntary; IMO Member State Audit Scheme (VIMSAS); performance of 

the recognized organization(s); performance of the company responsible for the ISM management; 

number of deficiencies, and number of detentions.  

1.14 The aim of this second change related to the Ship Risk Profile is to eliminate substandard ships by 

increasing the number of inspections of “high risk” ships, while reducing the frequency of inspection 

of “low risk” ships, with the intention of rewarding the good operators. Indeed, “low risk” ships will be 

awarded with longer inspection intervals by PSC, up to 36 months, compared to 6 months in the 

previous system. This idea of rewarding is considered positive by all the experts consulted (see 

Interviews) as the approach is not only punitive for ship-owners as in the previous PSC regime. 

1.15  Several criteria have to be met in order to identify “low risk ship”: the ship’s flag shall appear in the 

“White List” published in the annual report of the Paris MoU, and the flag has informed the Paris 

MoU Secretariat that a final audit report including a corrective action plan has been drawn up in 

accordance with the “Framework and Procedures for the Voluntary IMO Member State Audit 

Scheme” (VIMSAS). The secretariat will maintain on the Paris MoU public website an up-to-date list 

of the States meeting the flag criteria for a low risk ship. Other criteria taken into account are: high 

performance recognized organization (RO), as listed in annual report; RO recognized by one or 

more Paris MoU member States; high performance company; 5 or less deficiencies found during 

each inspection carried out in previous 36 months; and no detention within previous 36 months. 
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1.16  A new parameter in the New PSC Regime is the company performance criteria for the calculation 

of the Ship Risk Profile. The Paris MoU has established a formula which takes into consideration 

the deficiencies and detentions in the last 36 months of the company’s fleet, based on the IMO 

company number and compares it to the average of all vessels inspected in the Paris MoU to 

determine the performance level. The companies will be ranked into very low, low, medium and 

high. Any Refusal of Access (Ban) will have a negative impact on the ranking of the company.  

1.17  A further new element of the New PSC regime concerns the refusal of access (banning). While in 

the previous regime banning was related to certain types of ships, today it regards all ship types and 

extend the flag from the black to the grey listed ones. Banning is currently based on the number of 

detentions within a specific period. For a black listed flag ship, the ban occurs after more than 2 

detentions in the last 36 months. If the ship flies a grey listed flag, it will be banned after more than 2 

detentions in the last 24 months. Any subsequent detention after the second banning will lead to a 

ban, regardless of the flag, and could lead to possible permanent exclusion from EU ports and 

anchorage. Furthermore, a time period until the banning can be lifted has been introduced as 

follows: 3 months after the first ban; 12 months after the second ban; 24 months after the third ban; 

permanent ban. 

1.18  Considering economic and financial aspects, the Port State Control mainly generates costs for 

public and private stakeholders. First of all, the funds coming from the States members of Paris 

MoU to maintain the PSC System operative and efficient. Besides the cost of education and training 

of the PSC Officers, there is the cost of the Secretariat of the Paris MoU and the cost of the new 

information system “Thetis”. Each Paris MoU authority shares financial responsibilities for the 

operation of the Secretariat. The share has been agreed; however, many developing countries have 

problems (mainly financial and institutional) in providing the necessary training and equipment. 

Financial assistance from multilateral and bilateral agencies is expected to be required. 

1.19 The new information system “Thetis” has been developed to facilitate planning of inspections, and 

it will receive information about ship calls through SafeSeaNet (SSN) which is the European 

Community maritime information exchange system and from the Canadian and the Russian 

Federation systems. This new port call information systems will inform on ships in, or expected at, 

all ports of the Paris MoU. THETIS will indicate the ships having priority for inspection and will allow 

the results of inspections to be recorded. Via THETIS these reports will be made available to all port 

State control authorities in the Paris MOU. THETIS will also interface with a number of other 

maritime safety-related databases including those of the recognized organizations, national 

information systems and other Port State control regimes in order to exchange data. 

SI Analysis.  
We can now analyse the case of the Port State Control using the SI framework approach. In so 
doing we will use information from the previous analyses of this innovation case carried out in 
earlier work packages of INNOSUTRA. First we present three SI overviews of the case: 1) during 
the initiation phase, 2) during the development phase, and 3) during the implementation phase. We 
will then analyse the situation in more detail, in line with the SI approach and framework. 
 

2. Initiation Phase 

The mapped indication of activity (the shaded area) represents the actions which were taken in this 
first phase of innovation. Some conditions for success were covered, even if not all ship-owners 
followed the PSC regime. 
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Overview of Port State Control Case: Initiation Phase 

 
3. Development Phase 

It can be noted that the actions of the actors involved in the development of the innovation 

established the conditions for success in line with the theoretical approach recommended by the SI 

framework analysis. This congruence between required actions and actual actions undertaken is 

shown by the overlap between the areas previously indicated. Indeed, in this phase the PSC regime 

was changed and the number of European ship-owners adopting it has increased. However, another 

condition was not satisfied, related to the capabilities: the lack of uniformity in the inspections 

conducted by PSC officers, mainly deriving from their lack of skill and competence. 
 
Overview of Port State Control Case: Development Phase 
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4. Implementation Phase 

The single mapped indication of activity (the shaded area in the ellipse) in this phase means that 
there is congruence between the actions which needed to be taken and those which actually were 
taking in the process of innovation. This meant that all the conditions for success have been 
established. The previous lack of capabilities has been solved as PSC officers are currently formed 
according to the same European procedures, through various training courses organized by 
national Maritime Authorities, the European Maritime Safety Agency (EMSA) and the Secretariat of 
the Paris MoU. 

 
Overview of Port State Control Case: Implementation Phase 
 

 
 
 
 

5. Detailed Analysis 

 
Infrastructure Conditions 
There are no specific infrastructure conditions which needed to be met in the case of this innovation. 
The only condition is that every port of EU States and its Maritime Authority are obliged to adopt the 
Port State Control regime. 

 
Institutional Conditions 

Hard Rules. This is a key factor in relation to the success of this innovation, in relation to the 
compliance with EU regulation imposing the Port State Control Regime. Indeed, the success of the 
legal instrument of PSC is strictly linked with its legal compulsoriness. Since 1995, when the EU 
States members of Paris MoU have been obliged to adopt PSC regime (Directive n. 95/21/EC), the 
number of ships inspected has increased, and consequently the number of maritime accidents has 
diminished as well as the number of deficiencies. 

Soft Rules. In this area the complex economics between the various actors may be considered of a 
certain importance, mainly during the initiation and development phases. The initial opposition of 
ship-owners was due to the high costs generated by PSC inspections. These costs are normally 
borne by ship-owners whose vessels have been detained in ports according to the PSC Regime. 
Considering social values, the regime of PSC has always been aimed to improve safety at sea and 
marine pollution prevention standards on vessels operating in the Paris MoU region. In the last 
twenty years, the Port State has extended its sphere of action concerning safety inspections. 
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Initially, inspections concerned only ship particulars, whereas currently they cover more conditions 
and technical regulations, as well as operational requirements aboard. According to the 
International Union of Marine Insurance (IUMI), the trend of maritime accidents (leading to the total 
loss of the ship) in the last thirty years, shows a reduction from 200 unities in 1980 to 75 in 2008 (-
63%). It  may be considered as a possible consequence of the application of Port State Control 
regime together with international conventions and technological development of new ships.  
 
 

 
Interaction Conditions 

Weak Network Conditions. There is a weak connection among the different PSC regimes applied 
around the world, even if a new IT system have been recently developed to provide and exchange 
data especially for the PSC inspectors at international level. 
Strong Network Conditions. There is a strong connection among the different actors involved in the 
PSC regime, in particular among all Port State Control authorities operating in the Paris MOU, that 
are constantly connected through a new information system called “Thetis”. This system has been 
developed to facilitate planning of inspections as it receives information about ship calls through 
SafeSeaNet (SSN) which is the European Community maritime information exchange system and 
from the Canadian and the Russian Federation systems. Thetis also interface with a high number of 
other maritime safety-related databases including those of the recognized organizations, national 
information systems and other Port State control regimes. All these network conditions have led to a 
high degree of success of this innovation, besides the European legislation ensuring strict 
compliance with PSC rules and regulations. 
 
Capabilities 

In the first phase of this innovation appeared to be no lack of capabilities on the part of any of the 

actors involved in this innovation process. However, in the development of PSC regime in Europe, a 

lack of capabilities has emerged. It refers to the absence of uniformity in the inspections conducted 

by PSC officers of every Member State. This problem may derive from a lack of skill and 

competence; to solve and avoid this, the new PSC regime established that officers have to be 

formed according to uniform procedures, through various training courses organized by national 

Maritime Authorities, the European Maritime Safety Agency (EMSA) and the Secretariat of the Paris 

MoU. The absence of uniformity may be linked also with lack of integrity, when PSC Officers are 

subjected to local political pressures (mainly in developing countries) or look to an improvement in 

tax revenues coming from PSC (Boisson, 1999). This is the case of Spanish PSC officers recently 

accused to use PSC as a revenue raiser by imposing fines (MarineLog, 2010). 
 
 
 

Conclusions 
The SI analysis has revealed that Port State Control innovation followed the correct approach to 
establishing success conditions at all of the three stages during the innovation process. Port State 
Control can be evaluated as a success developed in the last 30 years since the first MoU signed in 
The Hague in 1978. Hence it has been characterized by a long period of initiation and development, 
introducing continuous modifies to the legal regime in order to improve vessels’ safety and enforce 
the application of International Conventions. We may conclude with four observations. 
1. For a policy innovation to be successful there is a need during the initiation phase for a strong 

commitment of resources, time, and belief in the innovation mainly by the European 

Commission, that obliged all the EU States and their Maritime Authorities to adhere to the Paris 

MoU and consequently to adopt the Port State Control regime. 

2. The development phase can be successful if there is a wide cooperation and risk-sharing 

among the various actors involved, both those developing the innovation and those obliged to 

follow the innovation (maximising the strong interactions and the soft rules). 

3. During the implementation phase it is important to achieve a more effective application of the 

social policies included in the Port State Control, such as the application of a New Inspection 
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Regime of PSC started in 2011, aimed at reducing maritime accidents due to deficiencies 

affecting ships.   

4. Finally, legal and social factors result as extremely relevant during all the phases. In this 

case legal aspects and the consequent positive social and environmental benefits concerning 

safety at sea and improvement of labour conditions. The main aim of PSC regime has always 

been to improve safety at sea and pollution prevention standards for vessels operating in the 

Paris MoU area. The new PSC regime should enforce the achievement of safety objectives 

through the reinforcement of procedures and inspections.  
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ANNEXI.6.5 Internalization of external costs  (ICE) 

 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of the Internalisation of 
External Costs (Policy Initiative). 
 
 
1. Background 

1.10 The history of the attempts by the European Commission to gain agreement for a policy to 

internalize all external costs across the surface transport sector and the airline transport sector 

goes back for a number of decades, culminating in 1995 with the first concrete Commission 

proposal (EC Recommendation on Marginal Costs, 1971). The latest set of proposals is contained 

in COM (2008) 435, on which this analysis is based. 

1.11 Essentially the issue involved is that of assessing, and allocating appropriately, among 

transport users and taxpayers, the costs of the provision and maintenance, over time, of transport 

infrastructures and linked expenditures (i.e. info-structures and services) and other costs such as 

associated environmental damages. Put in this way the problem appears simple enough. However, 

the complex and dynamic nature of the problem once detailed analysis begins is soon evident.  

1.12 The current position of the European Commission is best represented by its Communication 

COM (2008) 435 final, published on July 8, 2008. This document sets out a “Strategy for the 

internalisation of external costs” and in a technical annex suggests a common framework 

(establishing common principles and a common methodology) for calculating external costs. The 

document was produced in response to the request from the European Parliament (EP) in 2006. 

The EP had requested “a generally applicable, transparent and comprehensible model” for the 

assessment of external costs. 

1.13 The Commission’s response indicates its commitment to the “general principle” of “social 

marginal cost charging” to internalise external costs. The (textbook) approach is set out clearly in 

the following paragraph taken from the Communication. 

“According to this approach, transport prices should correspond to the additional short-term cost 
created by one extra person using the infrastructure. In theory, this additional cost should include the 
costs to the user and the external costs. Social marginal cost charging would therefore lead to 
efficient use of the existing infrastructure. Furthermore, as users would pay for the additional costs 
they generate for society, it would also help ensure fair treatment of both transport users and non-
users and would create a direct link between the use of shared resources and payment on the basis 
of the “polluter pays” and “user pays” principles. This approach is only possible if the “polluter” does 
not benefit from any compensation that would cancel out the possible effects of internalisation”.  

1.14  However, notwithstanding its espousal of the general principle, the Commission admits that 

there are significant practical problems. Moreover, as it suggests “it is difficult to imagine an 

internalisation mechanism that would be generally applicable to all forms of transport”. Instead it 

argues that “the same (general) principle should be applied using different instruments”. In 

attempting to cling to the general principle, the Commission – though recognising economic and 

commercial reality – does not recognise the more general arguments against attempting to pursue 

social marginal cost approach.  

1.15 The Commission, in the Communication, sets out three main areas that are involved in 

shaping the approach to internalisation. In summary these cover: 
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1. What is expected?  

Under this area of work the Commission identifies three aims: 
• Taking account the various costs generated by transport. In so doing the Commission 

stresses that “only a price based on the total social costs (i.e. private and external) 

generated by the transport user will help give the right price signal and take account of the 

services used and the consumption of scarce resources”. The Commission also recognises 

that in order to reduce external costs the strategy should include, in addition to 

internalisation, “elements such as providing infrastructure, encouraging technological 

innovation, competition policy. Legislation, and setting standards”. 

• Choosing the right economic instrument for each external cost. Here the Commission argues 

that for congestion, air pollution, noise, and accidents, which vary with time and place, 

differentiated charging (i.e. social marginal cost charging) is the best way of taking account 

of these external costs. On the other hand, as climate change impacts from transport do not 

vary according to time and place, then other policy instruments are more appropriate, e.g. 

fuel taxes or emissions trading. 

• Ensuring that the internal market continues to function properly. Here the Commission 

argues that setting common principles and a common methodology should prevent any 

discrimination and ensure market transparency and ensure that “disproportionate” (in 

relation to existing external costs) charges do not occur. 

2. General principles 

Under this heading the Commission sets out the basis of its commitment to the general principle of 
“social marginal cost charging”. The Commission points out, however, that this approach, as 
recommended in economics literature, has limitations. For instance, and importantly as will be 
argued later in this paper, the SRMC approach “does not necessarily make it possible to include 
infrastructure costs”, and “in general (because judging the exact level of marginal costs is difficult in 
practice) the marginal costs can be said to correspond to the average of variable costs”. 
3. The strategy  

Under this area of work the Commission identifies four aims: 
• Making internalisation possible in the road haulage sector. Here the Commission proposes a) 

to revise Directive 1999/62/EC to allow charges applying to heavy goods vehicles to include 

external costs, and b) to implement the interoperability of electronic toll systems, as provide 

for in Directive 2004/52/EC. The first proposal – which the Commission claims is backed by 

the results of public consultation – will take account of the external costs of congestion, air 

pollution, and noise pollution; will set up Community coordination mechanisms for the 

calculation of charges, and will allocate revenue to the transport sector’ 

• Encouraging more sustainable car use. Here the Commission is introducing an Urban 

Mobility Action Plan accompanied by a proposed Directive (COM(2005) 261) relating to the 

taxation of private cars. 

• Towards internalising external costs for other modes of transport. Here the Commission 

indicates a limited movement, concentrating on CO2 emissions from waterborne transport 

and air transport. In relation to rail the position is that Directive 2001/14/EC allows 

internalisation of external costs only if there is an equivalent increase for competing modes 

of traffic. 

• Using the revenue generated by internalisation to make transport sustainable. Here the 

Commission insists that “the revenue generated by the internalisation should be earmarked 

for the transport sector and the reduction in external costs should guarantee (based on cost-

benefit or similar analyses) that the chosen uses maximise the net benefits to society”. 
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2. SI Analysis.  

2.1 We are now ready to analyse the case of the Internalisation of External Costs using the SI 

framework approach. In so doing we will use information from the previous analyses of this 

innovation case carried out in earlier work packages of INNOSUTRA. One notable aspect of the 

earlier analysis was the split between the view (essentially one supporting the SRMC approach) 

which prevailed during the period 1965 to 1975; the view which prevailed between 1975 and 1990 

(essentially one supporting multi-part tariffs and transport users’ club approaches), and the 

‘modified’ SRMC view prevailing from 1990 until the present (2011), (and crystallised in the 2008 

COM (2008) 435 Communication). 

2.2 To avoid duplication we will present one combined SI overview to present the opposing analytical 

views, represented by the shifting opinions over the past 35 years, of the case. The overview will 

cover the phase running from 1975 to 1990 and the phase from 1990 to the present (2011). This 

will present on one diagram the focus which represents the view of the INNOSUTRA analysis of the 

success conditions necessary to achieve the European Commission’s underlying policy objectives 

and the focus which represents the existing policy framework. We will then analyse these 

alternative foci which are (or could be) the evolution of the policy  initiative (the innovation process) 

in more detail, in line with the SI analysis and framework. 

 
Fig.1 SI Overview of the Internalisation Case: Phase 1975 to 1990 
                                                                                1990 to 2011 

 
                          
Current Focus on Internalisation 

2.3 As may be seen from the diagram, the actual main focus of action of the European Commission has 

been in three areas. The first, is on the road and rail sector companies; the second on 

representative lobbying groups in relation to soft rules (and to a lesser extent hard rules), and the 

third on knowledge institutes (EU RTD projects) and consultants in relation to the soft rules. The 

first concentration it is argued (see shading) is the correct one for establishing the success 

conditions for this policy initiative. The latter two foci, it is argued (see below for detailed arguments), 

have been inadequate to establish the correct success conditions. 
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Alternative Focus on Internalisation 

2.4 As again may be seen from the diagram, the alternative suggested focus, based on the SI analysis, 

is to add – to the current foci on lobbying groups and consultants, and on the knowledge institutes 

(i.e. in this case the EU RTD projects) – a wider remit than the traditional neo-classical and welfare 

economics approach, which has been the basis of the research and consultancy work to the 

present. Alternative approaches – such as that of Rottengater, 2002, based on a ‘club’ approach 

and subsuming the costing of the use of infrastructure in a long-run, networking, dynamic approach 

– have tended to be ignored (see below for detailed arguments). 

2. Detailed Analysis 

2.1 The overview shown in the above diagrams provides only an indication of the wider area that the 

policy-maker (in this case the European Commission) might, ideally, have been operating to 

maximise the potential for establishing the correct success conditions for the ‘Internalisation’ policy 

initiative. Hence, it is necessary to examine more closely what initiatives perhaps could have been 

taken to achieve more success. This will be done with reference to the SI structural categories. 

2.2 Infrastructure Conditions.  

2.2.1 It is clear that this area of action is of critical importance in determining the correct analytical 

approach to pursuing the Internalisation policy initiative.  In essence there are two overlapping 

issues, which in traditional neo-classical analysis tend to be rigidly separated; namely short-run 

transport infrastructure use costs (which vary with minor changes in use) and long-run 

infrastructure replacement costs, which are held to be fixed in the short run. Short-run marginal 

cost (SRMC) charges have two functions: the first to ration the use of the infrastructure through 

time to avoid ‘peaking’ and more generally to reduce usage (e.g. of road networks), and second 

to provide revenue for the maintenance and replacement of the infrastructure. The difficulty is 

that the use of SRMC charging faces a number of theoretical and practical problems which limit 

its usefulness. 

The conventional approach is to measure the area between the short run marginal cost (SRMC) 
curve* and the assumed lower, average cost curve, for transport infrastructure provision. The 
existence of this area implies a budget deficit to be financed. This deficit is then assumed to be 
external costs, i.e. private transport costs not internalised by the transport users. In fact, 
congestion costs are not, strictly, external costs at all. Though not necessarily attributable to the 
individual transport user they are attributable to the group/club of transport infrastructure users.  
However, there are four theoretical conditions to be met from neo-classical welfare theory for 
SRMC to be applicable. These are summarised by Rothengatter: in his 2001 paper: “If the 
transport technology were convex then marginal costs would increase with traffic and an 
equilibrium would be achieved with full cost recovery. If transport investments were perfectly 
divisible then a clear rule for the network extension could be developed: The savings of marginal 
user costs should exceed or at least be equal to the increase of marginal infrastructure costs. If 
there were perfect markets outside the transport market then the pricing/investment strategy 
based on the marginal costs were also optimal for the whole market system. And if there were 
perfect information and foresight then the transport system could be optimally controlled by one 
authority”. None of these conditions is met in practice. In relation to transport infrastructure 
generally, and in road transport particularly, long-run marginal costs tend often to be below 
average costs.  
The practical problems relate to the abstraction from institutional aspects. According to neo-
classical theory the revenues are given to the general public budget and budget spending is 
decided on the base of optimal public choice, which yields under perfect conditions the golden 
benefit-cost rule for transport investments. There are various problems relating to imperfect 
information, uncertainty, and wrong or missing incentives to indicate infrastructure requirements. 
In the real world we are dealing with sets of transport networks that are always in a situation of 
dynamic disequilibrium. 

2.2.2 A revised focus covering institutional aspects and a transport users’ club approach to 

infrastructure use and provision should provide a more acceptable (to lobbying groups and to the 
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general public) and a more economically relevant approach to the issue. Such a new approach, 

backed by adequate research (see below), will enable the sound overall objective of the 

Commission in relation to the correct allocation of costs and the provision of sustainable surface 

transport networks across the EU, based on appropriate charging policies.. 

2.3 Institutional Conditions 

2.3.1 Hard Rules. Clearly it is in this area of activity where the key conditions for success of the 

Internalisation proposal needs to be established. The Eurovignette has proved to be a success, 

though not without problems or concerns from Member States and lobbying groups (see Belgian 

compromise deal in October 2010). However, it is not clear that agreement on the Eurovignette 

has much to do with a strict SRMC charging approach. Essentially, it is a kilometre-based price 

rationing scheme whose strongest impact appears to have been on altering the time pattern of 

motorway utilisation by goods vehicles. 

2.3.2 The attempt to introduce SRMC charging on European rail networks has been successful, but 

only to the degree that additional mark-ups have been introduced to ensure a degree of average 

cost coverage. 

2.3.3 As these two examples indicate the basis of actual hard rule-based charges has little to do with 

the SRMC approach. It may be argued that SRMC was the starting point and therefore the 

validity of the approach is proven. However, this is a little like saying ‘The road to Brussels 

fromAntwerp is best approached by starting from Paris’. It is important to base the policy 

approach via hard rules by basing these rules on a more institutionalised and less abstract 

theoretical basis. 

2.4 Soft Rules. It is within this category where the approach to the socio-economic analysis of the 

‘internalisation problem’ has been too narrow. The neo-classical, general equilibrium, market-based 

approach, adopted in the research and consultancy funding of the European Commission, has led to 

analytical conclusions and policy advocacy which have informed a number of Commission 

Communications, latterly COM (2008) 435. However, the principle and practice of the SRMC 

approach, even modified by the Commission for pragmatic reasons has not led to an enthusiastic or 

practical response outside the EU institutions. It would seem appropriate to adopt a new, or rather a 

modified, approach, and to a new line of research. Moreover, the approach is not a rejection of 

previous work done over the past decades, but a reversion to a more propitious approach, now that 

the earlier, historical problems of the Commission in developing a meaningful overall European 

transport policy have been overcome. The research should be predicated on the basis that transport 

utilisation is a ‘club’ good rather than a pure ‘public’ good; though clearly one that has certain socio-

economic impacts once we move away from freight transport and move to passenger use of 

transport networks. 

2.5 Interaction Conditions 

2.5.1 Weak Network Conditions. Here the tendency for the Commission to follow the conventional 

neo-classical welfare economics approach of SRMC has not allowed sufficient exploration of 

alternative approaches to transport pricing and sustainable usage of, and investment in, 

transport networks, particularly road. Rail has fared better with a more practical approach 

permitting mark-ups to allow coverage of average costs. 

Strong Network Conditions. It could be argued that the access the strong networks via the many 
Framework Programme RTD studies has been the correct approach. To an extent this is a valid 
observation. However, access to and use of strong networks needs to be balanced by use of weak 
networks. This has not been the case. Not only is this true of the SRMC approach, but also the handling 
of congestion costs (see Peter Cerwenta.and Olaf Meyer-Rhuel, 2009), the majority of which are already 
internalised in the case of road, by road users as a group. 
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2.6 Capabilities. The issue here is whether the institutions, public and private, using the pricing 

techniques do indeed have the required expertise; particularly to ensure a consistent pan-European 

approach to transport pricing and investment in transport networks. 

Conclusions 
The SI analysis has shown that the Internalisation policy initiative was unable to maximise the potential for 
establishing success conditions and the SI analysis further helps to suggest where a revised focus might be 
placed to achieve the optimum success conditions. We make three general observations. 

24. During the two periods in the past 45 years (1965 to 1975 and 1990 to 2011) when the SRMC 

approach to the internalisation of external costs, particularly congestion costs, has been in favour, 

most of the (considerable) policy research which has been commissioned in the EU has tended to 

use traditional, neo-classical economics reasoning to validate the theoretical analytical approach of 

the European Commission. This too narrow a focus has led to a neglect of the dynamic, network 

systems approach which favours abandoning the arbitrary distinction between short-run and long-

run costs. In addition this focus has also led to a mistaken categorisation of congestion costs 

(principally time costs which are already mainly internalised by the transport network users as a 

group) as external costs. This narrow theoretical analytical approach has also led to an inability to 

convince most road and other transport representative lobbying groups and the general public of the 

need to internalise genuine external costs and to provide an acceptable approach to the necessary 

charging mechanisms and investment provision to the utilisation and sustaining of transport 

infrastructure networks. 

25. During the period when SRMC analyses applied to transport were less prominent at EU (and 

national) level, and where the transport users’ club approach and multipart tariffs approach were 

more prominent, the accompanying analytical work suggested approaches which were both sounder 

in theoretical terms and more likely to be ‘saleable’ to lobbying groups and the general public (e.g. 

road transport network users particularly).It is this area of theoretical analytical work which perhaps 

would  now be useful to be commissioned. Hopefully, this would provide the basis for a wider, more 

pragmatic approach which may well be more successful in convincing the wider audience of the 

validity of ensuring an efficient and sustainable transport infrastructure charging policies and 

adequate long-run investment decisions. 

26. Finally, aside from insufficient focus on the alternative approach to internalisation and charging for 

infrastructure use and provision, it is important to recognise the role that other than transport 

network charges can play in ensuring an efficient mix of efficient policy instruments. Regulation and 

other policies (e.g. land use planning) have an important role to play in the policy mix to ensure a 

sustainable social and economically efficient transport policy in both the short-term and the long-run. 
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ANNEXI.6.6 Motorways of the Sea: The case of East Mediterranean (MOS) 

 
 
 
 
 
 
Application of the SI Framework to the INNOSUTRA Innovation Case of MoS in the East 
Mediterranean (Policy Initiative) 

 
1. Background 

1.1 “Motorways of the Sea” (MoS) are an EU policy to promote intermodality by achieving modal shift from 

road to sea, and in this context the MOS policy, also promotes Short Sea Shipping (SSS) and includes it 

as part of the MoS Framework. 

1.2 The objective of promoting MoS is to integrate shipping and European ports into TEN-T. In order to 

achieve this, it is important to concentrate flows of freight on specific sea routes with the aim to establish 

new viable, regular and frequent maritime links between Member States, reduce road congestion, and 

improve access to peripheral EU countries. This leads to the definition of specific maritime corridors (EU 

Commission, 2006c); by so doing, the participating ports will comply with a set of requirements that can 

ensure efficient SSS practice. By overcoming all service and administrative barriers, shippers will be 

assured that bottlenecks will no longer hamper the transport chain. In effect, the MoS are maritime 

corridors where the SSS meets a number of conditions such as frequency, regularity and quality of 

service. 

1.3 Through the TEN-T, the EU is supporting the development of MoS in four key corridors around 

European coasts: the Baltic Sea (linking the Baltic Sea Member States with Member States in Central 

and Western Europe, including the route through the North Sea/Baltic Sea Canal), Western Europe 

(leading from Portugal and Spain via the Atlantic Arc to the North Sea and the Irish Sea), South-

Eastern Europe (connecting the Adriatic Sea to the Ionian Sea and the Eastern Mediterranean, 

including Cyprus) and South-Western Europe (western Mediterranean, connecting Spain, France, Italy 

and including Malta and linking with the MoS of south-east Europe and including links to the Black Sea) 

(EU Commission, 2006a). By 2020, a fully-fledged network of motorways of the sea should be 

established throughout Europe on the corridors just mentioned. According to the EU Commission 

(2006a), these corridors provide an essential part of the projects: the “floating infrastructures” of the 

European seas. 

1.4 While, the concept of MoS was initiated in the East (SEE) Mediterranean, following the introduction of 

Policy instruments progress has halted. The chronological development is presented in the following. 

1.5 Private Initiative 

1992:  The motorway
9
 of the sea concept goes back to June 1992 when Viamare S.p.A. started to operate 

one of the first road-to-sea initiatives between Genoa Voltri and Termini Imeresi in Sicily. In 
November 1992, Bagchus and Kuipers (1993) applied the Viamare’s ‘autostrada del mare’ concept 
to illustrate the shift of cargo from road to sea in the Netherlands and Portugal corridor. This same 
year witnessed the International Association of Turkish hauliers introducing a roll-on–roll- off (ro–ro) 
service between Turkey and Trieste (UND Ro-Ro).  

1993:  In 1993 Grimaldi introduced the Grandi Navi Veloci service along the Genoa – Palermo route.  
1994:  In 1994, Garratt would approach the motorways of the sea concept again and used the ‘European 

maritime highway’ expression to describe shipping channels that are capable of delivering an 

                                                 
9
 Extract from Paixao Casaca, A.C. (2008)  
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environmentally sound trans- port solution (Garratt 2004).  
1995-6: To meet the Adriatic market demands, Superfast Ferries started to operate, in 1995, a ropax service 

in the Patras-Ancona route and in 1996 they inaugurated their Patras/Igoumenitsa-Bari service; their 
success led them to establish operations in the North Sea (2000) and in Baltic (2001). Today, 
Superfast Ferries operates other routes in the Mediterranean. 

1.6  EU Initiative 
1992: Starting

10
 in 1992, the EU Commission Green and White papers dedicated discussion to the 

increasingly deleterious effects of transport on the environment. As a result, the EU Commission has 
actively promoted SSS as an important component in TEN-T.  

1995: The first Communication on SSS was published in 1995, and stated that the development of SSS 
would be of European interest. Prior to 1995, intra-European freight transport had been dominated by 
unimodal road transport.   

1996-99:Between 1996–1998, the Commission funded the ‘European Marine Motorways’ project under the 
Transport Research and Technological Development Programme of the 4th Framework. The project 
investigated the commercial viability of conventional, fast-conventional, and high-speed ro–ro ferry 
services as an alternative to long distance freight road transport in three routes, namely Gothenburg-
Zeebrugge, Plymouth-Bilbao, and Genoa-Barcelona. The project identified freight rates and fuel costs 
as the two key factors that affect fast sea transport profitability. To meet the goal set by the EU 
Commission to promote multimodal transport solutions, the EU Commission proposed an 18-measure 
action plan. Several subsequent communications (EU Commission 1997, 1999, and 2004a) discuss 
the present state of SSS relative to other transport modes, outline the achievements reached by this 
mode, and draw attention to the existing bottlenecks needing to be overcome.  

2001: At the same time the White paper of 2001 (EU Commission, 2001) has proposed the development of 
MoS to promote intermodal transport and therefore make greater use of the sea. MoS will thus 
improve access to markets throughout Europe and bring relief to the over-stretched European road 
system. As a consequence, the EU Commission has recommended that MoS be developed as a 
competitive alternative to land transport and that MoS be integrated into the Trans-European 
Transport Network (TEN-T). According to the EU Commission (2001), this chain will be more 
sustainable and should be commercially more efficient than road-only transport. The EU Commission 
White Paper (2001) states that in order to help these lines develop, European funds should be made 
available.  

2004- The EU Commission (2004b), the Council and the European Parliament therefore adopted a revision 
of the TEN-T, which provides a legal framework for funding of MoS projects and defines the three 
main objectives of projects: concentrate freight flows on sea-based logistical routes; increase cohesion; 
and reduce road congestion through modal shift. To fund the MoS project the Marco Polo programmes 
were created. The EU-sponsored Marco Polo programme funds projects that shift freight transport off 
the road and onto the sea, rail and inland waterways; this means fewer trucks on the road and, in its 
wake, less congestion, less pollution, and increasingly reliable and efficient transport of goods. The 
first Marco Polo programme (EU Commission, 2003) ran from 2004 to 2007. The Marco Polo and 
Marco Polo II programmes, with their average annual budget of 18.75 million Euros, aims to shift 12 
billion tonne-kilometres a year of road freight to Short Sea Shipping, rail and inland waterways. 

 The current, second Marco Polo programme (EU Commission, 2006) runs from 2007 to 2013 and 
features: 
� More money: The programme budget is €450 million Euros.  
� More themes: This programme includes “motorways of the sea” and “traffic 
� avoidance” projects.  
� More countries: Countries bordering the EU are now also eligible for funding. 
 
To guarantee the success of motorways of the sea, three conditions must be present for each project: 
1. In order to obtain the necessary concentration of freight flows, choices have to be made concerning 

ports and intermodal corridors and services.  
2. All actors in the supply chain have to be committed to these projects.  
3. MoS need to feature the best available quality throughout the chain in order to be attractive for 

users. 
 
 
 
 
 

                                                 
10
 Extract from Trujillo & Medda (2009) 
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2. Description of the System’s Innovation Methodology for the Case 

2.1 Analysis Phases: As described in section 1, the defining points in the evolution of the MoS in the East 

Mediterranean is closely correlated to the application of the Marco Polo Policy instrument. Hence, the 

phases of analysis follow the Marco Polo implementation periods. 

2.2 Actors: While, the notion of the MoS started as a private initiative on routes where commercial viability 

was identified, the European Commission considered it an environmental solution to the continuous 

growth of land transport.  

2.2.1 The EU/EC: To foster short sea shipping growth within the European Union waters, to 

promote a more balanced usage of transport modes and to focus on intermodality 

development, the motorway of the sea concept was reborn as a policy option in 2001 by the 

Commission, and the white paper on transport policy set out some principles regarding their 

implementation. The MoS is an intermodal alternative to pure land (or road) transport and 

therefore includes all actors involved in the intermodal chain such as shippers, forwarders, 

shipping companies, ports & port authorities and principally public authorities of all levels 

involved in the transportation of goods. The Commission also highlighted that the biggest 

disadvantage were missing links between sea and land, and ever since there has been 

considerable debate on the topic of ports and bottlenecks in ports. To implement the 

motorways of the sea concept through Article 12a of the trans-European transport network 

guidelines, the Commission released a consultation document in July 2004 (European 

Commission 2004b). Through this consultation, the Commission sought the views of the 

parties (i.e. Member-States National and Regional Administrations, European and National 

Associations, Ports, Transporters, Consultants, Carriers) concerning the implementation of 

motorways of the sea projects. The key concerns of this consultation are presented in Table 4. 

One of the principals concerns as may be recognized in Table 4 is the threat of distortion of 

market competition.  

1. Motorways of the sea projects will be launched without sufficient preliminary investigation in relation to 
the network and investments aspects of the project. 

2. Motorways of the sea can only be commercially sustainable, if they offer a competitive advantage with 
self-drive road transport. 

3. Motorways of the sea guarantee the same quality level as road transport (in terms of efficiency, 
reliability, frequency, cost-benefit, and so on), but also offer a competitive alternative from a 
geographical point of view. 

4. After the initial period, assisted by public funds, motorways of the sea must run commercially viable 
services and must compete on a free access market, contributing to an effective enhancement of the 
European Union mobility. 

5. Motorways of the sea should not be artificially developed as this would give ports not linked to such 
motorways a disadvantage status and lead to distortions of competitions. 

6. Public financing should be approved with care especially where investments in facilities, ships, and 
services are concerned. Public funding should only be allocated if a genuine modal shift can be 
demonstrated. 

7. Each individual project to be assessed on its own costs and benefits.  
8. Motorways of the sea should be driven by the industry for a market-oriented commercial approach.  
9. The effect of the concentration thinking proposed by the European Commission may bring congestion 

in ports and hinterland transport.  
10. The proposals for investment in new port facilities or new shipping services should be market driven.  
11. Eligible ports should not be limited to category A ports.  
12. Strong emphasis on prevention of distortion of competition and tendering procedures. 

Table 1: Motorways of the sea concerns expressed by the interested parties (2004 Public Consultation - 
Adapted from the comments received by the European Commission in the sequence of the consultation 
carried out on the ‘Motorways of the Sea – Implementation through Article 12a TEN-T’ paper. 

2.2.2 Port Operators/ Authorities: Ports became a focal point in the MoS discussion as they were 

(are) viewed as the major bottleneck in the procedure. More specifically, the EC-DG for 

Transport and Energy (position as of July 2006) identified 39 “bottlenecks” in the development 
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of SSS & MoS in Europe categorised under image (1 bottleneck); administrative (7); door-to-

door (5); ports (12); member state specific (14). Paixao Casaca (2008) presented a survey of 

Ports views/positions on MoS. The study concluded that port authorities consider MoS an 

opportunity to meet their present challenges. Most successful ports will be those that have 

drawn attention to the prerequisites presented in Table 5 (see below) and which are able to 

handle both ro–ro and containerised cargoes. This potential falls on port authorities that 

handle large volumes of cargo (i.e. Rotterdam, Hamburg, Antwerp, Bremen/Bremenhaven, 

Gioia Tauro, Felixstowe, Valencia, Le Havre, and Barcelona). Most important criteria in 

addressing MoS were considered to be infrastructure and superstructure aspects in the first 

place and hinterland connections in the second one. The criteria that followed were in 

descending order of importance operations, strategy, infostructure, human resource, and 

administrative aspects. While, MoS shipping services will be provided by shipping 

lines/transport operators, ports will be interfaces along a transport chain, in other words, 

suppliers of port services to shipping lines/transport operators. Despite this, ports participating 

in the motorways of the sea are expected to perform a very active role in finding ways to 

improve their operational performance. In terms of modal shift, the key factor is the sea 

transport service itself, which largely relates to the quality and suitability of the shipping 

service provided, though this will depend on adequate cost-effective and efficient ports. 

 
Table 2: The aggregation of motorways of the sea interfaces prerequisites (Source: Paixao 
Casaca (2008) 

2.2.3 Shipping Lines: If SSS is to penetrate this market, then the challenge is to be able to offer 

the same overall service package as road transport. Baird (2005) makes the case that the 

seaway-equivalent infrastructure of the roadway or the railway is the deck of a ship. The 

seaway is not the sea, and not dissimilar to land in that sense (i.e. if one visualises land as it is, 

or would be in its raw state, in the absence of roadway or railway infrastructure). As the 

seaway is the deck of a ship (and perhaps most vividly the garage deck of a RoRo ship, on 

which trucks, trailers, and other intermodal units can be driven on and off, rather similar to a 

roadway), it therefore seems indefensible of decision-makers (or transport economists, for that 

matter) to maintain that somehow or other roadways and railways are deserving of public 
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‘investment’ whereas seaways are not. This ‘institutionalised’ bias in favour of subsidy applied 

towards land transport infrastructure, which has strengthened in Europe over the last five or 

six decades, has inevitably weakened the relative competitiveness of sea transport during that 

same period. Given the reality of the situation, it seems logical that if sea transport is to 

become an effective ‘alternative’ to long-distance land transport, and to publicly financed 

roadways in particular, then that will require some form of public intervention in order to 

counteract market distortions. In terms of vessels, Mediterranean shortsea shipping is 

understood to cover all sea transport in the region (including the Black Sea), which does not 

require ocean-crossing voyage. Thus, Short-sea ships are sea-going cargo-carrying of less 

than 5000 GT2. Ships of less than 100 GT, non-propelled vessels, and harbour or inland 

waterway service vessels are not included. It may include a voyage leg on rivers, lakes or 

canals. Trade in the Mediterranean has been in low value products, once shipped in bulk, but 

now treated as containerisable. It is the low value of these products that has been instrumental 

in making freight rates, at best, stable. It is this reduction in prices that has lessened the 

competition of trailer operators, whose transit times are marginally better, but whose rates are 

significantly higher than shipping lines. However, the just –in-time model of production has a 

great impact on the feasibility of the shipping lines as while on the one hand low rates of 

shipment of low value products have restricted investments in vessels, this in turn has limited 

the potential of these vessels to provide regular and fast services. The European Short Sea 

fleet is in a dismal state. According to a study by Wijnolst and Waals (2005), 55% of the fleet is 

older than 20 years, 38% is older than 25 years, 21% older than 30 years and 10% of the 

ships is older than 35 years.  This fleet has an average age in excess of thirty years, despite 

hasty recent orders of double skin tankers (Psraftis, 2009). Profit margins of short sea 

operators, as previously described, have been slim, the banks have been unwilling to extend 

credit to them and the construction of ships in the EU has been expensive. The urgent 

replacement of the EU fleet will soon call for new ideas and fast implementation (Corres and 

Psaraftis, 2005). 

2.2.4 Shippers and Forwarders: The integration of shortsea shipping into more sophisticated just-

in-time systems remains a permanent problem in the Mediterranean Sea. Transit times may 

be inaccurate and delivery times from port to importer premises are subject to lengthy delays 

in customs clearance. A growing interdependence marks the relationship between shippers 

and shipowners. As chain transportation implies a series of operations frequently supplied by 

different modes, the emphasis is not just on the operation of each link but the coordination 

between the various stages as well. Several shipowners attempt to keep in pace trough their 

transformation to multimodal operators. To compete successfully they have their own road 

haulage, establish schedule cooperation with rail networks, or operate port terminals. The 

objective is to control the complete chain and offer profitable, integrated to the inland network, 

services. However, successful cases in MoS have been achieved by Shippers or associations 

of producers. For example the Turkey – Greece – Italy line and the Israel – Cyprus/Greece – 

Italy line. 

2.2.5 Public/ Government Authorities: As a policy initiative it is expected that Government and 

respective Public Authorities would have an important involvement. In many ways the strategic 

involvement of public authorities has played an important role either by supporting the MoS by 

providing other supportive measures or by their not involvement creating greater imbalances 

in the South – East Med MoS. 

2.2.6 Knowledge Institutes: Studies concerning the application of MoS justified its applicability. 

However, it is important to identify the regions of application (see 1.6 above) 

2.3 External Boundary – Environment: The Case focuses on the East Mediterranean, which borders the 

West Mediterranean and is influenced by developments or the application of the Marco Polo policy 

instrument. It is also influence by the need or ability to consolidate cargo.   
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3. Systems’ Innovation Phase Analysis 

3.1 Phase I: Motorways of the Sea as “Autostrada del Mare”: The MoS principal was introduced as a 

private initiative connecting Italian Ports and in the Adriatic connecting Greece and Italy. The analysis 

follows the SI framework presented. 

3.1.1 Regional Events & Demand: An important event takes place on the boundary of East 

Mediterranean System. The War in former Yugoslavia makes land transport through the 

Balkans extremely difficult, if not impossible. Thus, demand for alternative modes of transport 

is developed. While Regional Events create the need for alternative transport, just-in-time 

production is not yet a widely applied concept. Globalization is still not yet included in the 

production chain and local/regional transport of goods and materials is important. 

3.1.2 Road transport: The “competitor”, road transport is still under-developed as a trans-European 

network, making the road trip (leg) slightly, if at all, better than the sea (leg) voyage. In the 

Western Mediterranean this is not the case. 

3.1.3 Shipping lines: In June 1992, Viamare S.p.A. started to operate one of the first road-to-sea 

initiatives between Genoa Voltri and Termini Imeresi in Sicily. In 1993, the Grimaldi Group 

introduced the Grandi Navi Veloci service along the Genoa – Palermo route. In 1995, 

Superfast Ferries (new market entry) initiated a ropax service in the Patras-Ancona route and 

in 1996 they inaugurated their Patras/Igoumenitsa-Bari service. While, these form the first 

examples of MoS, they, simultaneously, constitute a niche market, as the conventional sea leg 

in the Mediterranean is conducted by cargo carrying vessels.  Notably, the sea leg is served 

by SSS lines operating circular trips in the Mediterranean. 

3.1.4 Forwarders: In 1992, the International Association of Turkish haulers introduced a roll-on–roll-

off (ro–ro) service between Turkey and Trieste (UND Ro-Ro). This was a combined effort to 

avoid road transport through the Balkans (Foschi, 2007). 

3.1.5 Knowledge Institutes: Bagchus and Kuipers (1993) applied the Viamare’s ‘autostrada del 

mare’ concept to illustrate the shift of cargo from road to sea in the Netherlands - Portugal 

corridor. Garratt (1994) used the ‘European maritime highway’ expression to describe shipping 

channels that are capable of delivering an environmentally sound transport solution. The 

“European Marine Motorways” project, FP4 (1996-1998) looks into MoS costing, amongst 

others in the Western Mediterranean. 

3.1.6 Port Operators/Authorities & Hinterland Connections: Ports are the nodes in the promoted 

intermodal chain. In order to address their potential, ports were required to upgrade their 

integration, cargo handling, information handling and value added/logistic services (Paixão-

Casaca, 2006).  It is obvious that some ports were more prepared than others. Hinterland 

connections need improvement throughout the Mediterranean.  

3.1.7 Public Government/Authorities: While for the other three MoS (Baltic, Western Europe, West 

Mediterranean) there are specific points of sea-land connections, this does not apply for the 

Eastern Mediterranean MoS, where multiple locations and regions may seek funding and 

support, leading to a “black-out” of political and financial support.  

3.1.8 Market Demand: Is introduced as a “System Definer” to reflect the environment. Market 

demand is consider a “Factor” 

3.1.9 Road Infrastructure: In this analysis is presented separately as it bears significant impact on 

system development. As in the case of “market demand”, “Road Infrastructure is considered a 

“factor” 
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Figure 1: Pre-Initiation Period 

 
3.1.10 During this period, regardless of various difficulties, market push and the capabilities, networks and 

infrastructure of shipping lines and forwarders promote and introduce the concept of the MoS in the 

East MED before it was conceived by the EC.  

3.2 Phase II: Motorways of the Sea & Policy Instrument Marco Polo I: The introduction of the Marco 

Polo as a Policy Instrument for the MoS supports the modal shift from road to other modes of transport 

and subsidizes new transport chains on the basis of ton-km saved from EU roads. The East MED as an 

insular region cannot not profit from this measure and a lagging initiates with respect to other regions. 
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Figure 2: Development Period for MoS through the Marco Polo I Programme 

 
3.3 Phase III: Motorways of the Sea & Policy Instrument Marco Polo II: Marco Polo II is along the lines 

of Marco Polo I. However, agreements with countries in the Balkans may alleviate some of the in-

equalities observed but at the same time supports only Ports of category A, which had the potential to 

development into this category through the application of Marco Polo I. 

3.4 Gradually networks are lost and capabilities and infrastructure degrades. 
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Figure 3: Implementation Period for MoS through the Marco Polo II Programme 

 

4. Conclusions 

 
4.1. Key factors driving for success of the MoS “concept” (to distinguish from the MoS policy initiative) were 

the combination of market demand, entrepreneurship/ motivation and availability of technology to a 
lesser degree. Private sector actors involved identified the potential for revenues and net benefits 
(profits). 

4.2. These factors were strong enough to overcome administrative barriers and lead some actors (port 
authorities) to identify the need to reduce administrative barriers and, thus, gain competitive advantage 
(i.e. potential for revenues and net benefits). 

4.3. Lobbies and interests groups leading policy initiatives or rather “subsidy programmes” (Marco Polo) had 
a distorting effect on the market and the negative impact on some market actors as they support was not 
distributed on an equal basis. The combination of policies impacting the same actors (EILU) may have a 
further negative effect. 

4.4. It has been often said in the EU that one policy does not fit all. In the case of the MoS in the 
Mediterranean region this is very much true.  

4.5. No policy intervention may have proven better for the South-East Mediterranean.  

4.6. “Do nothing” may also be considered a viable policy in cases where there strong market players exist 
and have already initiated activities. Premature application of policy initiatives/interventions may deprive 
actors of first-mover advantage and innovation rents.  

 


