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Abstract 
 
The paper aims to explore the critical factors that affect the deployment and prospects of Intelligent 
Transportation Systems (ITS) in Europe. The research starts with a brief outline of the European 
transport policy placing emphasis on ITS and is followed with a sound collection of 70 ITS successful 
implementations. All 70 of them have been critically reviewed using specific criteria defined for that 
purpose, such as the level of user acceptance and the degree of penetration in the transport modes. 
Several interesting findings related to ITS deployment across Europe have been derived, such as the 
vast majority of ITS applications implemented for road transport (64%), following the predominance 
of road transport movements. Furthermore, a large number of barriers and gaps that prohibit the wider 
ITS deployment are discussed. Finally, the authors provide concrete recommendations for tackling 
these barriers and accelerate the deployment of ITS in Europe. 
 
Keywords: Intelligent Transportation Systems, European ITS Policy, Information and Communication 
Technologies in Transport. 

 
Περίληψη 

 
Σκοπός της εργασίας είναι να αναγνωρίσει τους κύριους παράγοντες που επηρεάζουν την ανάπτυξη 
και τις προοπτικές των Ευφυών Συστημάτων Μεταφορών στην Ευρώπη. Η έρευνα ξεκινά με σύντομη 
αναφορά στις Ευρωπαϊκές πολιτικές των μεταφορών δίνοντας έμφαση στα Ευφυή Συστήματα 
Μεταφορών, ενώ ακολουθεί μια καταγραφή 70 επιτυχημένων εφαρμογών. Για την κριτική 
αξιολόγηση των εφαρμογών αυτών, χρησιμοποιήθηκαν συγκεκριμένα κριτήρια που αναγνωρίστηκαν 
για αυτό τον σκοπό, όπως ο βαθμός της αποδοχής τους από τους χρήστες και ο βαθμός διείσδυσής 
τους στα μέσα μεταφοράς. Μια σειρά από ενδιαφέροντα ευρήματα σχετικά με την χρήση των Ευφυών 
Συστημάτων Μεταφορών αναφέρονται, όπως η εκτενής εφαρμογή τέτοιων Συστημάτων στις οδικές 
μεταφορές (64%), που ακολούθησε την επικράτηση των οδικών μεταφορών. Επιπλέον, αναφέρονται 
και συζητούνται ένας μεγάλος αριθμός εμπόδιων που δυσχεραίνουν την περαιτέρω χρήση και διάχυση 
των Συστημάτων αυτών. Η εργασία ολοκληρώνεται με προτάσεις προκειμένου να αντιμετωπιστούν τα 
προαναφερθέντα εμπόδια και να επιταχυνθεί η διάχυσή των Συστημάτων στην Ευρώπη. 
 
Λέξεις κλειδιά: Ευφυή Συστήματα Μεταφορών, Ευρωπαϊκή πολιτική για τα Ευφυή Συστήματα Μεταφορών, 
Τεχνολογίες Πληροφοριών και Επικοινωνιών στις Μεταφορές. 
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1. Introduction 

 

The application of information and communication technologies (ICT) to the planning and 
operation of transport systems is widely known as intelligent transportation (or transport) 
systems (ITS). There are also several other definitions of ITS, but all have the same meaning 
involving the use of advanced technologies in the transport sector. The above definition of 
ITS has been adopted by many countries, and the origin of the term can be attributed to the 
United States of America, where it was used to give recognition to the wider application of 
technology to transit systems, private cars and highways (McQueen & McQueen, 1999). At 
the beginning of the 1990s, the European Commission (EC) used the term advanced transport 
telematics (ATT) in order to prompt and promote the use of ICT in transport. ATT was the 
core element in the follow-up to the DRIVE programme within the Telematics Programme 
(EC CORDIS Archives) of the EC. 

The ultimate role of ITS is to shape future ways of mobility and the transport sector. Through 
the use of ITS applications, transport can become more efficient, safer and greener (United 
Nations Economic Commission for Europe). The various types of ITS rely on radio services 
for communication and the use of specialized technologies. The most advanced ITS 
applications can be found in the automotive and aeronautic industries. ITS can include a large 
variety of technologies, varying from satellite technologies and mobile communications to 
standards, complex software solutions and Internet-based protocols. 

This paper aims το explore the key factors that influence the wide deployment of ITS in 
Europe. First, a brief outline of the European transport policy with clear emphasis on ITS is 
provided. It is followed by a critical review and analysis of good practices on the use of ICT 
presenting practical and applied solutions that stimulate an advanced technological drive in 
Europe. The paper concludes with barriers that prohibit the wider ICT deployment, as well as 
suggestions for tackling these barriers. 

 

2. Overview of European ITS Policy 

 

In order to explore the role of ICT in the European transport policy, it is necessary to briefly 
review the historical European transport policy and its focus on ITS. 

Although the origins of the European transport policy can be found back in the mid-1950s 
with the Treaty of Rome and the creation of a single market for intra-Community transport, 
the first serious effort in the development of the Common Transport Policy was made in 1985, 
when the EC released the White Paper on the Completion of the Internal Market (Giorgi & 
Schmidt, 2002, p. 3). The liberalization of the European transport market was the focal aspect 
in this document, as a critical prerequisite for regulating the transport sector, primarily 
through economic instruments. Although liberalization continues to play a central role in the 
European transport policy, the focus of the 1992 White Paper on the Future Development of 
the Common Transport Policy was shifted to sustainability, primarily environmental, and 
social cohesion (Giorgi & Schmidt, 2002, p. 3). These two aspects even today retain a high 
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priority in the agenda for European transport policy. A major breakthrough in European 
transport policy was made in 2001, when the EC published a new White Paper, entitled 
European Transport Policy for 2010: time to decide. Although many of the issues included in 
this white paper were addressed in the previous one, the new paper was much more 
comprehensive and complete, and was intended to be a lever, forcing member states to take 
decisions on outstanding issues. The major challenges identified in this white paper were the 
imbalance in the development of the different transport modes, the congestion on routes and 
cities, as well as in airspace, and the impact on the environment (European Commission, 
2006, p. 6). Therefore, major emphasis was placed to achieve a significant modal shift away 
from the road to other, more environmentally friendly, modes of transport, mainly rail 
(European Commission, 2001, p. 14). 

The first attempts to use ICT in the transport sector took place in the 1980s through the 
European Parliament’s resolution on road safety (1984). This resolution set the basis for the 
primary developments in informatics and telecommunications, in order to investigate their 
potential application to road and vehicle safety. At the beginning of the 1990s, the EC started 
using the term telematics, a combination of the terms telecommunications and informatics, 
widely in its several policy documents, funding programmes and actions aimed at deploying 
ICT in the European transport sector. More specifically, the programme “Telematics Systems 
of General Interest” was adopted in 1991 (EC CORDIS Archives). An associated workplan 
was prepared, in close cooperation with all the major European actors in the field of transport 
telematics, identifying the requirements for the deployment of transport telematics in Europe. 

However, it was only in 2008 that the EC released a dedicated action plan for the deployment 
of ITS, aiming to promote a more coherent technological drive among the European 
countries. Through this document, the EC defined specific actions and measures aimed at 
accelerating and coordinating the deployment of ITS in road transport, including interfaces 
with other transport modes. The main policy objectives addressed, were to make transport and 
travel cleaner, more efficient, more energy efficient, safer and more secure (European 
Commission, 2008, p. 2). In this direction, the EC defined a framework for the coordinated 
and effective deployment and use of ITS in Europe, which was described in Directive 
2010/40/EU (European Union, 2010, p. 1). These two documents are currently the most 
important policy documents for the promotion and deployment of ITS in Europe. They are 
supplemented with several other regulations targeted at specific ITS fields, such as the 
harmonized provision of an interoperable EU-wide e-Call (European Union, 2013, p. 1). 

Figure 1 presents a timeline of the key milestones in the European transport policy. The ITS-
oriented policy documents are highlighted in bold font. 
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Figure 1: Significant milestones in European transport policy development 
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3. Good Practices for Intelligent Transport Systems 

 

During the lase years, several ITS practices were successfully implemented in Europe. The 
review of the European ITS good practices was implemented according to the following three 
levels: 

1. Sector: Good practices covering both freight and passenger transport sectors. 
2. Mode: Good practices addressing all transport modes and combinations of them 

(multimodal cases). 
3. Thematic area: At this level, the review and reporting was done according to specific 

thematic areas covering all passenger and freight transport operations across all transport 
modes. As such, the following are mentioned: information flow, professional drivers’ 
information services, travelers’ information services, electronic payment services, 
transport of goods, safety and security, resource management and traffic management. 
Specifically, for road transport, the four priority areas delineated within Directive 
2010/40/EU of the European Parliament and of the Council “on the framework for the 
deployment of Intelligent Transport Systems in the field of road transport and for 
interfaces with other modes of transport” were considered, namely: 
a. optimal use of road, traffic and travel data; 
b. continuity of traffic and freight management ITS services; 
c. road safety and security applications; 
d. linking vehicles with the transport infrastructure. 

Several sources were consulted in order to gather together the good practices and information 
associated with them, such as EU projects (for example, PROMIT, ENABLE and EasyWay), 
published information on ITS market products (available on the Web) and information 
included in the reports of international associations (e.g. IATA – the International Air 
Transport Association). 

It is important to underline that the focus was placed merely on mature market products and 
not on research results. This was done in order to exclude applications that are only available 
as  research prototypes and have only been evaluated in laboratory conditions or small-scale 
pilot studies. Research products that were eventually exploited by the market have been 
included. Overviews of European transport research activities (including ITS) are provided by 
on-line portals, such as the Transport Research and Innovation Portal (TRIP) (Šitavancová & 
Hajek, 2010) and the EC Research and innovation portal (EC Research & Innovation 
Transport) and CORDIS archives (EC CORDIS). 

In total, 70 ITS good practices were identified. This selection reflects an extensive procedure; 
nonetheless, it cannot be considered exhaustive. For those cases that have been widely 
promoted to countries all over Europe (for example, the provision of information to drivers 
through variable message signs (VMSs), ramp metering, etc.), only representative country 
cases are reported based, inter alia, on the available information on their evaluation. 

Table 1 below provides a representative list of 14 (out of the 70) good practices, including at 
least one good practice for each sector (F: freight or P: passenger). The selection does not 
imply that these 15 good practices are better than the rest 55, rather than that they provide a 
good representation of all modes. 
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Table 1: Indicative list of good practices in the field of ITS 

 

ID Name Short description & main achievements (results and experience) Main technological elements
F1 Valenciaport 

Port 
Community 
System 
(PCS) 

The PCS (valenciaportpcs.net) offers a web-platform for optimization of the 
maritime logistics processes. This is achieved through standardized 
information exchange, facilitated integration opportunities with other 
associated ports and sea-port-land integration. Twenty eight shipping 
companies, 169 logistics operators, 66 maritime agents, 13 empty container 
depots, four stevedoring companies are integrated in the platform; more 
than 90 000 daily messages exchanged; response time 5 minutes/message. 
The system integrates all the agents involved in the logistics operations that 
take place in the port and solves the coordination problems they have to 
load and unload shipments (Tyrinopoulos & Chatziathanasiou, 2011). 
 

The platform integrates Flat Text Files, XML (eXtensible 
Markup Language) and EDI (Electronic Data Interchange) 
services. It gives the users the opportunity either to use web 
services or to integrate their system to the platform’s 
application (Tyrinopoulos & Chatziathanasiou, 2011). 

F2 E-TRAIN 
and GOAL 

E-TRAIN is based on Global Positioning System (GPS) and enables the 
real-time management of information flow and train monitoring, while 
GOAL is software that manages transport data in real time. The two systems 
work together in order to inform customers on their shipments. 98% of the 
messages exchanged are received from the “E-TRAIN” system (the 
remaining 2% is not received due to lack of availability of GPS and 
network, i.e. inside of tunnels and through mountains) (Ruesch, Petz, 
Kaiser, Antoniou, Gateley, & Dallas, 2009). 

The e E-TRAIN system uses on-board GPS units and GSM 
(Global System for Mobile communications) for train 
monitoring; GOAL is software developed by Hupac that 
automatically receives the data from E-TRAIN and delivers 
information on train movements, whereabouts, arrivals or 
time variations. XML interfaces are used to acquire and 
process data from peripheral terminals that do not use GOAL 
(Ruesch, Petz, Kaiser, Antoniou, Gateley, & Dallas, 2009). 
 

F3 e-freight The system covers the end-to-end paperless transport process of the air 
cargo industry, where paper documents are replaced with the exchange of 
electronic data. The system includes a set of business processes and 
standards that allow removing paper documents from the process of 
shipping air cargo from origin to destination. Documents are replaced by the 
exchange of electronic data (IATA , 2013). 
 

e-Doc standards used as part of e-freight rely on use of EDI 
(Cargo-IMP (Interchange Message Procedures) or XML or 
scanned images). The system uses the existing air cargo 
industry messaging infrastructure (in-house technology) 
(IATA , 2013). 
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F4 FREILOT The system promotes parking toll machines for drivers, which are located in 
delivery spaces in the centre of Bilbao in order to manage the parking places 
and reservations. Four FREILOT Delivery Space Booking areas are located 
in the centre of Bilbao in the areas of Licenciado Poza, Santutxu, General 
Concha and Pérez Galdós (Zubillaga, 2011). 
 

The machines are equipped with loop detectors that receive 
places occupancy and Programmable Logic Controllers 
(PLCs) that send the data to the control centre. Vehicles are 
equipped with chip cards that validate the reservation on the 
delivery spaces (Flechl, 2013). 

F5 Dynamic 
HGV 
information 

This is a system that dynamically informs Heavy Goods Vehicles (HGV) 
drivers on available free parking spaces and allows pre-booking on private 
parking sites. Provision of area-wide information on free parking spaces. An 
internet service informs drivers and dispatchers on the occupancy rate of 
parking facilities, as well as when the facility will be fully occupied 
(EasyWay, 2009). 
 

Information panels for message display; wireless terrestrial 
magnetic field sensors for counting of the vehicles; 
subtraction model that calculates the number of free parking 
places (EasyWay, 2009). 

F6 Ambrogio 
IT 

This is an information technology (IT) system for the management of swap-
bodies and owned rail wagons (management of customer requests, 
definition of the operation schedule and production of trains).The systems 
offers standardized information flow within the Ambrogio terminals 
network, optimization of train composition and better monitoring of the 380 
rail wagons and 1300 swap bodies (Ruesch, Petz, Kaiser, Antoniou, 
Gateley, & Dallas, 2009). 
 

Network of computers and software implementation with 
HTML (Hyper Text Markup Language) pages and SQL 
(Structured Query Language) database. 

F7 CESAR It is an information portal (internet communication platform) that provides: 
harmonization of information exchange; intermodal operator timetable 
information; booking services; and tracking and tracing between terminals 
(Ruesch, Petz, Kaiser, Antoniou, Gateley, & Dallas, 2009). The system 
offers one standardized interface for co-ordinated client communication 
services. Several operators appear like one virtual company, so that the 
client works with one single address in order to receive the desirable 
information about the loading units (http://www.cesar-online.com). Up to 
2012, 460 customer contracts were signed. Each year nine million status 
messages are sent and 2.6 million transports are conducted (Burkhardt, 
2012). 
 

Rail/Road operators send status messages to the central 
system, which forwards them to the customers through the 
Internet. Virtual client technology is also used. 
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P1 Rotterdam 
Vessel 
Traffic 
Services 
(VTS) 

System that provides: information services that support decision-making 
processes on board vessels (information on position, identity and 
destination, etc.); traffic organization services that identify and manage 
potentially dangerous traffic situations; navigation assistance services that 
support on-board navigation decision making processes (Röhner, 2013). 
The Rotterdam VTS area extends for 38 nautical miles seawards of the port 
entrance. The area is divided into sectors, each one having its own dedicated 
VHF (Very High Frecuency) channel. 

VTS centres and VTS equipment: Aramis V3000 is used by 
the traffic centres from January 2012 for the monitoring of 
the vessel traffic and the identification of individual vessels, 
tracks, intended routes, etc. The Harboustmaster 
Management Information System (HaMIS) is also used for 
the provision of information on each vessel traffic participant 
(Seignette, 2012). Radar technologies, cameras, AIS 
(Automatic Identification System) transponders and other 
sensors are also used for the creation of a live traffic image. 
 

P2 Trainline’s 
smart card 
scheme 

System that enables all rail ticketing, pay-as-you-go ticketing and customer 
account management on-line and on-phone. The system is implemented as a 
mobile application and web service under the URL: m.thetrainline.com. The 
web-based platform enables customers to check train times, fares and 
availability via mobile phone and make a purchase. Tickets are delivered 
onto customers' smartcards through their PC or to their smart-phone 
directly. Customers can add their ticket to their smartcard at the check-in 
point at stations or on board when their ticket is checked. They can manage 
their Smart account on the internet or via a java application on their phone 
(Acklam, 2008). 
 

The system includes GSM communication (mobile devices), 
web services and smartcards. 

P3 PADIS Passenger and Airport Data Interchange Standards (PADIS) uses: EDI and 
XML message standards for passenger travel and airport-related passenger 
service activities. PADIS message standards support the following 
application areas: publication of schedules and slot management; airline 
distribution including authenticated shopping; reservations and electronic 
ticketing; airport resource management and airport handling, including 
baggage handling; data exchange between airlines and governments 
concerning passenger data; data exchange between airlines and airports for 
operational flight related data; XML schemas for exchange of data on the 
bar coded boarding pass (IATA) 
 

EDIFACT (Electronic Data Interchange for Administration, 
Commerce and Transport), XML schemas. 
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P4 Meteotrans - 
European 
Weather 
Data 
Exchange 

System for the exchange of meteorological data. It enables the weather data 
exchange between Germany and the neighbouring countries through an 
advanced database for operators, thus improving the quality of prediction 
models (EasyWay Evaluation Expert Group 11/7, 2013, p. 7) 

Data exchange is through communication protocol DATEX 
II. The system is connected to Germany's National 
Meteorological Service (DWD). DWD collects data every 15 
minutes via public FTP (File Transfer Protocol) access and 
provides data every 5 min via second FTP access in BUFR 
(Binary Universal Form for Representation of meteorological 
data) format. Maps are used for visualizing the locations of 
measuring points and the measured values of air temperature, 
surface temperature and temperature at 5 cm depth. 
 

P5 CRITER The Grand Lyon Urban Traffic Management System provides real-time 
traffic management of traffic lights and real-time information to drivers and 
travellers. The system enables real-time management of traffic through the 
management of green waves and the provision of traffic light intersection 
priority to public transport. It links together certain traffic light 
intersections. This allows prompt detection of malfunctions and prompt 
repair. Furthermore, drivers and travellers are informed in real-time on 
traffic status, events, weather forecast, parking places, bike road network, 
free bike services, car sharing and carpooling. 
 

Cameras and sensors for traffic monitoring; 
telecommunication network; software; VMSs for display of 
information (Grand Lyon, n.d.). 

P6 Bilrejseplane
n.dk 

This multimodal planner combines car, bus, train, bicycle, ferries and 
walking choices. The planner offers: real time schedules of ferries; 
historical information about delays on specific travel time for cars; 
scheduled plans for busses and trains. All car routes are based on realistic 
travel times (rush hours are included). The suggested routes are compared to 
travel time, costs and environmental impact (EasyWay, 2012). 
 

The planner is fed with data from Rejseplanen public 
transport and travel time data from the Danish Road 
Directorate (these are collected via probe vehicles equipped 
with GPS). 

P7 Traffic 
Information 
Agency 
Bavaria 
(VIB) 

The system is a dynamic journey planner that offers intermodal information 
on all available transport modes, including pedestrians and cyclists, as well 
as forecasted road traffic conditions, including weather information 
(EasyWay, 2009). The service is implemented as an internet platform under 
the URL: www.bayerninfo.de, and it is also linked to Bavaria's central data 
hub for public transport (DEFAS BAYERN) (Bayern). 

The service is fed with data from various sources, e.g.: traffic 
sensors measuring traffic volume and traffic speed on 
motorways; reports from Bavarian traffic authorities and 
operators (for current incidents, long-term or temporary road 
works, road closures); Floating Car Data; meteorological 
stations; traffic cameras (Bayern). 
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4. Critical Review 

 

Following, the analysis of the 70 good practices included their mapping against specific 
criteria defined for that purpose. The selection of the criteria has been driven by the need to 
inform the target audience about the benefits that can be gained through the use of ITS 
applications, thus to facilitate their deployment, and to investigate the level of penetration of 
ICT to the different transport modes, to their operations and to the various European 
countries. Therefore, the selected criteria refer to the impacts that each ITS implementation 
has on safety and security, the efficiency of the transport network, the economy, and 
environment and society; the level of user acceptance; thematic area coverage (as specified 
above); degree of penetration in the transport modes; and geographical coverage (based on the 
United Nations’ European regions clustering). 

It should be noted that the information regarding the good practices’ impacts is both 
quantitative and qualitative. The second approach was necessary due to the fact that, for some 
ITS applications, no quantitative information was available, despite the fact that the 
implemented systems are widely known and used by the transport community. 

It is also worth mentioning that, since to date a vast number of ITS applications have been 
implemented, the abovementioned criteria also constituted guidance for the selection of the 
good practices, meaning that the 70 good practices were selected based on their impacts on, 
for example, safety and security, efficiency, user acceptance etc. 

The analysis of the 70 ITS best practices resulted in the diagrams in Figure 2, which present 
the distribution of the ITS applications by transport mode and by primary thematic area 
addressed. Although the ITS good practices gathered for this analysis comprise just a portion 
of all the ITS applications available in Europe, the two diagrams are still quite representative 
of the current situation concerning the level of ITS deployment. However, it is noted that the 
assessment of the current ITS deployment was not merely based on the analysis of the 70 best 
practices. Several other sources were also consulted, including official document of the EC 
related to transport policy and ITS, but also project results, books and international 
organizations’ reports. The authors’ experience, through their long presence in EU ITS 
projects was, also, a significant source.  
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Figure 2: ITS good practices: distribution by transport mode and thematic area 

 

The analysis revealed several interesting findings related to ITS deployment across Europe, 
with the first one being that the ITS industry and business community have concentrated their 
efforts on road transport, with the vast majority of ITS applications implemented for this 
transport mode. This can easily be attributed to the predominance of road transport 
movements: in 2008, passenger cars and buses together accounted for 92.7% of all inland 
passengers/kilometres, while roads carried 77.5% of inland freighted goods, with intra-EU rail 
transport in second place at 16.5% (Eurostat, 2012). 

Concerning the road mode of transport, it was found that dynamic traffic management 
services (such as hard shoulder running, dynamic lane management, ramp metering etc.) have 
largely been deployed in Western Europe (with the large players located in France and 
Germany). On the other hand speed control systems, incident warning systems (i.e. VMSs) 
and incident management systems have also been widely deployed in Western Europe (France 
and Germany), but also in Northern Europe (UK, Denmark and Sweden) and Southern 
Europe (Spain). 

Another activity that has become mainstream for road operators is the delivery of traveler 
information services. In this respect, traveler and multimodal information services seem to be 
considered of higher priority than traffic management services (both of which are included in 
the first priority area of the 2010/40/EU Directive). Finally, driver assistance systems are 
relatively fewer and, as expected, implemented mostly in countries with a strong automotive 
presence (i.e. Italy, Germany and France). 

Incident management and emergency handling have, also, been identified as top priority areas 
for European road ITS systems. This can be easily explained when considering the 
importance of road safety within the EC agenda (European Commission, 2010) and the high 
societal cost of human fatalities and injuries. Good practices in the field or road safety include 
both Europe-wide initiatives (e-Call), but also ITS applied in smaller scales (nationally or at a 
highway/road network level) and they have significant benefits to report (see also impacts 
below). 

When it comes to ITS in inland waterways, this mostly entails river information services 
(RIS) that support a real-time exchange of data among all the actors involved and are 
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implemented in almost all the European countries that use inland waterway transport (i.e. 
Austria, the Netherlands, Hungary, Romania, Croatia and Serbia) (Gille, 2011).  

In maritime transport as well, special emphasis was placed on supporting standardized 
communication procedures (i.e. data/document exchange with the use of openly available 
international standards like UN/EDIFACT or XML technology and paperless procedures).  

For air transport, the ITS applications are mostly driven by private initiatives (airline 
companies); therefore, information on current systems, both for passenger and freight 
operations is quite limited in terms of its public availability. Thus, the good practices selected 
here are limited to the initiatives of international organizations, such as the IATA. 

Following, information services for freight transport and freight management services have 
been deployed in the vast majority of European countries, and form the ITS thematic area 
with the greatest representation across Europe. 

Country wise, one more finding deriving from the analysis of the good practices is that the 
Scandinavian countries (Finland, Sweden and Norway), as well as the Netherlands appear to 
be more advanced in vessel traffic management systems and waterborne ITS applications than 
the maritime countries of Southern Europe. 

On the other hand, countries of Eastern Europe (Bulgaria, Romania, the Czech Republic, 
Ukraine, Poland and Hungary) still face some important issues that hinder the wider 
deployment of ITS, such as poor availability of ITS infrastructure, lack of information 
systems for road users and maintainers, lack of integrated management systems, lack of 
coordination between institutions and weaknesses in public administration structures, lack of 
appropriate legislation, restrictions on financing, and lack of national ITS strategies. Similar 
issues apply in some of the countries of Southern Europe as well (Albania, Slovenia and 
Croatia) (Kernstock, Nikulesku, & Bejan, 2013). 

From a technological point of view, specific technologies appear to be quite popular in certain 
transport operations.  For example, traffic management systems widely use road side 
equipment such as loop detectors, Closed Circuit TVs, dynamic message signs and ramp 
meters. On the other hand, fleet management systems are strongly supported by technologies 
that provide the whereabouts of the vehicles (GPS), but also technologies that support the 
standardized message exchange (such as EDI). More specialized equipment/technology is 
also used for other operations. This includes, for example: electronic tags for electronic 
payments; radio communication links and communication protocols that enable the collection 
of Floating Car Data (for monitoring of the real time traffic data and the provision of real time 
information) and specialized software that supports the operation of Traffic Management 
Centers. 

 

5. Discussion, Conclusions and Recommenations 

 

The effective deployment of ITS solutions across European countries is a major challenge, 
clearly depicted in the many EU policy documents on the subject, primarily the ITS Action 
Plan (European Commission, 2008, p. 3) and Directive 2010/40/EU (European Union, 2010, 
p. 1). In this respect, drawing up recommendations that will facilitate and accelerate this 
process is of vital importance. Before doing that, it is essential to shed light on the current 
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situation and the major barriers that prevent or discourage not only the wide deployment of 
ITS in Europe, but also its penetration in the transport sector. Some of these barriers were also 
identified through the analysis of good practices presented in the previous section, while some 
others have been derived by the long involvement of the authors in the implementation and 
deployment of ITS applications in Europe. 

Through Directive 2010/40/EU, the EC has established a framework for the coordinated and 
effective deployment and use of ITS in the EU. According to this framework, the current 
status of ITS deployment in Europe is characterized by Ferreira (2010): fast technical 
development that leads to a high number of mature applications; fragmented and 
uncoordinated deployment; little continuity of services and a low degree of intermodality. 
This framework has also identified some of the major barriers that currently prevent the wide 
deployment of ITS in the European transport sector (Ferreira, 2010): lack of interoperability 
between systems and between services; lack of effective cooperation among stakeholders 
and/or member states and privacy and liability yet to be clarified. 

In one of its publications, the United Nations Economic Commission for Europe (UNECE) 
collected and analysed the various gaps and stumbling blocks in the progress towards ITS 
deployment (United Nations Economic Commission for Europe, Transport Division, 2012). 
These include, among others, the limited political will regarding ITS, the lack of harmonized 
policies among the UNECE member states, the different speeds of progress in the public and 
private sectors, the lack of or limited ITS training, and the fragmentation of technical 
standards. Even the lack of a commonly agreed definition for ITS has been identified as an 
obstacle. 

Further to the above, additional barriers include: unbalanced deployment of ITS among EU 
member states, among transport modes and among major transport players and SMEs; lack of 
or limited funding that would facilitate investments; reluctance from some transport operators 
(especially SMEs) to adopt advanced technologies (either due to financial restrictions or due 
to lack of specific quantified benefits); bureaucratic obstacles and a lack of legislation in 
certain European countries; lack of or limited cooperation between the research/academia and 
industrial sectors; lack of quantified/tangible benefits from the use of mature ITS applications 
that would prompt other transport stakeholders to invest in similar solutions; and low 
visibility of outstanding ITS applications. 

Barriers to the wide deployment of ITS are also imposed by obstacles to transport innovation. 
Wiesenthal et al. made, on behalf of the EC Joint Research Centre, an interesting assessment 
related to innovation in the European transport sector. Their report presents a large list of 
barriers to transport innovation. Some of the most important are (Wiesenthal, Leduc, Cazzola, 
Schade, & Köhler, 2011) established enterprises dominate markets and therefore make it 
difficult for newcomers to enter; complex innovation systems require coordinated innovation 
efforts between all players, including industry, academia and governments; lack of 
information on the benefits of innovation and uncertainty about potential regulatory changes 
create uncertainty in market demand and therefore little incentive to innovate; a lack of 
qualified personnel (‘human capital’); and problems with financing. 

Directive 2010/40/EU prioritizes certain actions aimed at accelerating ITS deployment in the 
EU. This entails the following four action areas (European Union, 2010, p. 4), which are 
mainly oriented towards road transport: 

1. optimal use of road, traffic and travel data; 



 

- 14 - 

2. continuity of traffic and freight management ITS services; 
3. ITS road safety and security applications; 
4. linking vehicles with the transport infrastructure. 

The above four priority actions can be seen as focal transport topics, upon which the EC is 
concentrating its ITS deployment efforts. However, the barriers and obstacles presented above 
together create a complicated environment that discourages the wide deployment of ITS in 
Europe. Concrete and specific actions need to be taken at several levels, such as 
technological, operational and legislative, in order to stimulate the fast uptake of ITS 
applications and coordinated ITS deployment across the EU. 

The barriers and obstacles themselves point the way regarding the actions that can be taken 
towards wide implementation and uptake of ITS in Europe. This goal can be achieved through 
several recommended actions, with the first one of them being the promotion of 
standardization and interoperability. This would be essential in order to avoid the emergence 
of a patchwork of ITS applications and services (European Commission, 2010) (European 
Commission, 2010). The interoperability of systems, achieved by adopting widely acceptable 
standards, represents a crucial success factor for the wider adoption of ITS. The active 
participation of major industrial players in the creation of standards is essential. Furthermore, 
particular attention should be paid to efforts that will accelerate the formation of regulations 
and agreements across countries on technical compatibility and interoperability, which will 
contribute to the continuity of services across borders. 

Following, it is necessary to promote legislation and harmonized policies. In many European 
countries, legislation is a strong barrier to the use and wider promotion of ITS. The existence 
of a solid legislative framework and harmonized national policies would facilitate the 
effective planning and implementation of ITS solutions by the private sector, and enable 
reliable and safe services to be offered to hauliers and passengers. 

The boost of technological integration is also necessary. As Sussman stated (2005), the 
fundamental strength of ITS is also the most important barrier to its deployment. The 
fundamental insight of ITS is that the infrastructure and the vehicles that operate on it perform 
as a system. A variety of technologies, from communications, to computers, to sensors etc., 
need to be integrated effectively. 

The creation of human capital is of vital importance. Skilled personnel are particularly 
important for strengthening companies’ capacity to use advanced ITS solutions, and also to 
foster innovation. Thus, the certification and education/training of staff is a strong factor, not 
only for increasing the competitiveness of the European transport sector, but also for 
facilitating the deployment of ITS applications. 

Furthermore, it is necessary to build a consensus among various stakeholders and allocate 
clear roles to them. Many of the different transport stakeholders have varying perspectives 
regarding the necessity and implementation of ITS. Often, they have different priorities and 
even conflicting interests. Therefore, it is imperative to establish a productive dialogue among 
the key stakeholders, involving all types of actors (industry, academia and governmental 
agencies) and to define clear priorities for ITS deployment. 

A useful tool in this regard could be the use of an ITS architecture, which by default would 
consolidate priorities, challenges and ITS services. The ITS architecture is a framework 
defining the technical, institutional/organizational, and commercial features of the future 
system in an outline and graphical format, showing how all the individual subsystems and 
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components work together (McQueen & McQueen, 1999). ITS architecture should be seen as 
a planning tool and its benefits need to be better understood (United Nations Economic 
Commission for Europe, Transport Division, 2012). In Europe, some countries have 
established their own ITS architectures, while in many others the term is totally unknown in 
governmental agencies. 

In many ITS solutions that cover a particular transport community (such as the port 
community, for example), the allocation of roles and responsibilities among the members of 
the community that will cooperate in the deployment of an IT application is a critical success 
factor. In the case of the Valencia Port Community System, the Port Authority took the role of 
champion, encouraging the rest of the players of the port community in a fruitful cooperation. 

The generation of awareness of successful ITS cases based on quantified benefits should also 
be aimed at. ITS good practices and their benefits should be widely promoted. This needs to 
be better organized. Currently, there are too many reports and publications on good practices, 
with very limited information on the quantifiable gains. However, and above all, there should 
be a quantified analysis (for example, a cost-benefits analysis) of the expected gains from the 
adoption of successful practices. In most cases, investment decisions regarding ITS are based 
on the awareness and understanding of possible options, steered by perceptions of benefits 
versus costs. Therefore, the availability of such data would provide evidence of success and 
encourage other transport operators and businesses to follow, especially SMEs. In freight 
transport, for example, the large industrial players dominate technology adoption. However, 
the entire sector cannot move forward without the technological upgrading of SMEs. As a 
result, there is a strong need for lowering the barriers-to-entry for SMEs with respect to the 
utilization of ITS (Ruesch, Petz, Kaiser, Antoniou, Gateley, & Dallas, 2009). This can be 
done through various actions, among them the promotion of good practices, accompanied by 
their quantified benefits. 

In addition to the above, many other recommendations could be mentioned, such as boosting 
innovation, addressing liability issues and enhancing public-private partnerships. No matter 
where one places the focus, it has to be remembered that the successful deployment of ITS is 
a complicated goal and a major challenge. Although ITS has a systemic nature, it has other 
implications too, related to policy, finance, legislation, education and other aspects. These 
elements need to be addressed effectively and in a synergetic manner in order to enable the 
fast uptake of ITS, the generation of scale effects leading to cost reductions for transport 
operators, the promotion of the European ITS industry and the achievement of the ultimate 
goal of the European transport policy: safe, clean and efficient transport. 
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