This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 653637

CONTENTS
INTRODUCTION

03

WHY CIMEC?

04

ABOUT THIS DOCUMENT

05

WHERE ARE WE TODAY WITH C-ITS?

06

What cities want
New technology to enhance cooperation
Unexplored potential of C-ITS in cities
The C-ITS design dilemma: short or long range
The “trickle-down” effect of C-ITS
What’s happening in the C-ITS marketplace
Why we need standards for C-ITS take-up

07
08
09
11
12
13
14

HOW CITIES COULD BENEFIT FROM C-ITS

18

The CIMEC use case scenario
Is C-ITS the right solution? Assess the need for change
The city’s strategy: what C-ITS solution fits you the best?
Procurement and implementation

19
21
23
24

BEYOND TECHNOLOGY: OTHER FACTORS
TO CONSIDER WHEN ADOPTING C-ITS

26

The C-ITS regulatory framework is still cloudy
C-ITS in cities and private sector developments are bound together
Developing the evidence base
Central funding support to move innovations towards maturity
Improving coordination for best practices

RECOMMENDATIONS FOR FUTURE
C-ITS DEPLOYMENT
Recommendations for cities
Recommendations for other stakeholders

LIST OF ABBREVIATIONS

27
27
27
28
29

30
32
32

33

C-ITS IN EUROPEAN CITIES:
THE CIMEC PROJECT / EXPERIENCE AND RECOMMENDATIONS

INTRODUCTION
CIMEC was created to support the efforts by the
European Commission in accelerating the take-up
of Cooperative Intelligent Transport Systems (C-ITS)
and associated legal, organisational, technical
and standardisation issues. Within this context,
the specific focus of CIMEC was to present “the
voice of the cities”, to complement the substantial
amount of work that has already been undertaken
for highways and vehicles. Starting with the user
perspective on how cooperative systems can
contribute to solving city challenges, CIMEC aimed
to address the goals and constraints of cities,
balancing costs and benefits.
Dialogue with local authorities, agencies and
stakeholders, and engagement with suppliers and
other C-ITS stakeholders have been key activities
throughout the CIMEC project. City needs and
requirements have been captured and discussed
through a series of workshops and surveys, while
providers of C-ITS solutions have been consulted
for information about product development
and commercial projections. This approach
enabled the development of a credible, practical
Roadmap for the deployment of C-ITS in the urban
environments.1 Further review by a broad range of
city authorities, validated the Roadmap, which is
the main output of the CIMEC project.

During the project, the construction of a viable
business case for cities to implement C-ITS has
become increasingly important, in a context of core
transport policies and strategies, legacy systems and
limited budgets. One of the main recommendations
from the CIMEC project for future actions,
therefore, is to provide and make accessible a
resource base of collated results and findings from
projects and pilots, providing cities with as much
robust evidence as possible of the real benefits
from C-ITS in the urban environment. This will be
invaluable to help cities justify their investments.
CIMEC was the first project of its kind in Europe
to take the city perspective on C-ITS as a starting
point. The outputs of the CIMEC project,
including the insight and understanding of city
views and requirements on C-ITS, the supplier
market readiness for urban C-ITS, the status and
recommendations regarding C-ITS standardisation,
as well as the Roadmap itself, will be taken forward
by the project partners – through their respective
city networks and through participation in various
European, national and local-level working groups,
forums and projects. The CIMEC consortium hope
that the CIMEC legacy will be carried on through
a range of future projects which will, in time, help
to bridge the (still quite large) gap between C-ITS
systems and their deployment in cities.

CIMEC AT A GLANCE
The CIMEC project (Cooperative ITS for Mobility in European Cities) was supported by the European Commission under the Horizon
2020 research and innovation programme. The project was a Coordination and Support Action, commencing in June 2015 and
running until May 2017.
Four of the eight project partners represented cities directly, from different parts of Europe: Bilbao (Spain), Kassel (Germany), Trondheim
(Norway) and Reading (United Kingdom). In addition, five of the partners represent multiplier organisations, enabling connection with
regional, national and international city-networks; POLIS (Europe-wide), AlbrechtConsult and Centaur Consulting (national in Germany
(OCA) and the UK (UTMC) respectively), MLC-ITS Euskadi (Basque Country), and the National Public Roads Administration (NPRA)
(responsible for the main road network in Norwegian cities). NPRA also provided links to national roads authorities in other European
countries. The project was coordinated by SINTEF (Norway).

T he full version of the Roadmap is available on the CIMEC website: http://cimec-project.eu/wp-content/uploads/2017/04/CIMEC-D3.3Final-Roadmap-v1.0.pdf
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WHY CIMEC?
WHILE MANY OF THE LARGER EUROPEAN CITIES ARE ABLE TO DEVELOP/PROCURE
AND IMPLEMENT C-ITS SOLUTIONS ON THEIR OWN AND ACCORDING TO THEIR OWN
REQUIREMENTS, THAT IS RARELY THE CASE FOR THE MEDIUM-SIZE AND SMALLER
CITIES. WITH RESPECT TO ACCELERATED TAKE-UP OF C-ITS-SOLUTIONS, THESE CITIES
REPRESENT – TO A LARGE DEGREE – AN UNTAPPED POTENTIAL, AS THERE IS A LARGE
NUMBER OF EUROPEAN CITIES WITHIN THIS SIZE-RANGE.

DEPLOYMENT BARRIERS ARE NOT TECHNICAL

City deployment of C-ITS has lagged a long way
behind technological development, indicating
that deployment is being restrained primarily by
non-technical factors. Cities in particular are wary
about the costs and benefits. Part of the role of
CIMEC has been to facilitate the take-up of C-ITS
by increasing the alignment of technological
solutions with user needs.

DEPLOYMENT SHOULD HAPPEN IN AN OPEN
MARKET PLACE

The larger traffic system suppliers are geared up
for their own vision of C-ITS; the same cannot be
said for the small and medium-sized suppliers.
CIMEC has reached out to a wide range of
suppliers, in many parts of the supply chain –
especially those supplying the four partner cities –
in order to help build a rich and open market place
for C-ITS.

DEPLOYMENT IN CITIES IS NOT KEEPING PACE
WITH THE HIGHWAYS

European highways authorities are relatively well
educated, prepared and supported regarding
C-ITS, including through a series of European and
national funded R&D projects. However, significant
benefits are expected through the more complex
and fragmented city context, which up to now has
been much less understood. CIMEC has focused
specifically on this urban C-ITS context.

DEPLOYMENT SHOULD BE SIMPLE AND
INTEGRATION AUTOMATIC

In future there will be many suppliers providing
cities with systems, and many different suppliers
providing vehicle-mounted equipment. The
only way to guarantee that these can become
an effective cooperative ITS is to drive the
development and adoption of effective technical,
operational and potentially even commercial
standards. CIMEC has explored where the current
standards are incomplete or underused, and how
these standards gaps can be filled.

C-ITS IN EUROPEAN CITIES:
THE CIMEC PROJECT / EXPERIENCE AND RECOMMENDATIONS

ABOUT THIS DOCUMENT
THIS DOCUMENT IS INTENDED FOR USE AS AN INTRODUCTION TO THE TOPIC OF
CITY C-ITS. IT HAS BEEN SPECIFICALLY BROUGHT TOGETHER FROM THE SPECIFIC
PERSPECTIVE OF LOCAL ROADS NETWORKS, AND THE PUBLIC ADMINISTRATIONS
(REFERRED TO FOR SIMPLICITY AS “CITIES” IN THIS DOCUMENT) THAT ARE
RESPONSIBLE FOR THEM.
THIS DOCUMENT IS INTENDED, ABOVE ALL, TO BE AN OVERVIEW PERSPECTIVE ON
HOW THE CITY C-ITS MARKET IS EXPECTED TO DEVELOP IN EUROPE: TO PROVIDE A
VISION THAT EUROPEAN CITIES CAN COLLECTIVELY RECOGNISE AND SUPPORT, AND
THAT OTHER STAKEHOLDER CAN BENEFIT FROM IN THEIR POLITICAL OR COMMERCIAL
PLANNING.
THIS OVERVIEW WORKS THROUGH THE FOLLOWING STEPS:

R The opening section describes the context and current state of the art: how cities work and where
C-ITS might fit into this, as well as the current state of the supplier market.
R The middle section analyses specific functions that could provide tangible benefit to a city: specific
“use cases”, how to evaluate them for inclusion in the city’s strategy, and how to formulate a coherent
strategy.
R The final section explores how city C-ITS deployment will be affected by developments outside the
control of cities and their supply chains, and implicitly sets a challenge to external stakeholders.
It is also worth to mention that this document covers each of these elements, but focussing particularly
on the general implications for policy, rather than specific technical factors.
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WHERE ARE WE TODAY WITH C-ITS

Different transportation modes at river bridge in The Netherlands - © iStock
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WHAT CITIES WANT
European cities have many functions, and
transport is only one in a battery of responsibilities
that a city needs to juggle. Decisions need to be
taken on how to spend budget and in particular
how to allocate budget to support policy goals
which may not be set locally while still being
mindful of local needs and local limits.
When considering transport policy within an
individual city, a natural starting point would
be to look at city geography, economy and
demographics. A city which experiences a lot of
snow might be expected to want very different
things from a temperate or warm city. However,
fundamentally, the city will want to make road
users aware of adverse conditions on the roads.
The specific conditions do not significantly change
how technology might be used. For these reasons,
CIMEC did not find that geographical factors had
a major impact on city’s approach to C-ITS.
CIMEC investigated the main transport challenges
of cities and their associated strategies, to
understand how C-ITS can contribute to the city
transport policy, finding out that this is remarkably
consistent across Europe. The four almost-universal
policy goals are:
R To reduce congestion.
R To improve the environment – specifically
regarding air pollution.
R To maintain safety on the network.
R To improve accessibility by promoting excellent
public transport (partly to support the above
goals).
These were confirmed by a CIMEC survey which
garnered more than 50 responses from local
government across Europe – see figure at the right.

To achieve these goals, a city will need to ensure
it spends its limited budget most effectively
and efficiently. Technology may have a role, but
before a city invests in technology, it needs to be
convinced that it:
R is available and meets the specification;
Rw
 ill do the job better than another (cheaper)
solution;
R is well tested to achieve the outcome desired;
R is well tested to be safe in the context;
R is a price which is manageable within the budget;
Rw
 ill integrate with the city’s own legacy systems;
R is future-proofed against obsolescence.
Getting the technology that’s right for a city may
have plenty of internal hurdles to overcome as
well. Technology development is done by suppliers,
but it needs to meet the needs of the city. It is
easy to be enthusiastic about what is possible
without sufficiently considering what is necessary,
practical and cost effective. Understanding the
technology is hard for people who are policy
driven rather than technically minded. Changes in
personnel and inconsistent levels of expertise may
also contribute to problems in achieving a holistic
approach to transport technology acquisition.

CIMEC CITY SURVEY - PRELIMINARY RESULTS / TRANSPORT POLICIES
ENHANCING MODAL SHIFT:
PULL MEASURES

88%

IMPROVING SAFETY

46%

IMPROVING TRANSPORT
EFFICIENCY

42%

ENHANCING MODAL SHIFT:
PUSH MEASURES

42%

DEVELOPING CLEAN &
SILENT TRANSPORT SYSTEMS
OTHER

35%
9%
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NEW TECHNOLOGY TO ENHANCE COOPERATION
C-ITS involves technology that enables vehicles
to communicate with each other, and with
the roadside infrastructure. A wide range of
ITS services – called C-ITS services - can be
implemented by means of this technology.
The term C-ITS therefore covers a very wide range
of technical concepts, and many do not involve
any investment by cities. For instance, one class
of C-ITS is the so-called Vehicle-to-Vehicle (V2V)
concept, which involves direct communication
between vehicles: for example, one vehicle could
send a “braking” message to the vehicle behind to
help prevent a collision.
Another class of C-ITS, termed Vehicle-toInfrastructure (V2I), involves links between vehicle
and “infrastructure”, which generally covers
systems owned and operated by the manager of

the road network. For instance, many V2I services
envisage direct communications between vehicles
and traffic signals. These concepts are much more
likely to involve cities.
Both V2V and V2I services include a wide variety
of specific functions and mechanisms, some of
which are relatively well understood and some
of which are still very vague. In addition, there
are other C-ITS concepts – for example, a vehicle
could communicate with pedestrians, perhaps to
alert a blind person to an approaching vehicle.
Cities will be primarily interested in
functionality, rather than in technical aspects, to
understand what can be done with the data that
has been obtained using C-ITS. While there has
been some exploration of these areas, they are
much less well developed than the technical aspects.

GENERIC CONCEPT OF C-ITS: ANY TWO ENTITIES MIGHT
BENEFIT FROM COMMUNICATION

City

Fleet owner

SPEED
LIMIT

50
COMMUNICATION

Traveller

Vehicle
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UNEXPLORED POTENTIAL OF C-ITS IN CITIES
The focus of a city will be firmly on outcomes,
i.e. how different kinds of C-ITS might result in
real-world changes to traffic and travel. The best
evidence, where available, would be a robust
quantification of policy benefits which can be

directly linked to specific C-ITS solutions: lower
accident rate, improved air quality, etc. This
information does not exist and may be very difficult
to gain even in the long term, as the effect of C-ITS
will be difficult to disentangle from other changes.

Variable Message Sign in Kassel
© Stadt Kassel

CASE STUDIES FROM THE CIMEC CITIES:
KASSEL AND ITS TRAFFIC MANAGEMENT SYSTEM
In 2011, the city parliament decided to implement a traffic and mobility management system for Kassel,
to optimize traffic by working on better information and services for road users.
During the UR:BAN project2 (user friendly assistance and traffic network management, 2012-2015) a
traffic management system (TMS) was installed and connected to the national data access point (the
German mobility data marketplace -MDM3). The TMS enables the geo-referencing of traffic incidents
and the exchange of traffic information, such as road works. Navigation system providers like TomTom
use the data from the MDM to collect information for their routing services and then inform their
customers. This is an example for CIMEC Use Case 12 (see page 20).
Another service integrated into the TMS is Green Light Optimum Speed Advice (GLOSA), whereby
the traffic light signal predictions (green or red) are calculated and speed information is given to the
road user via a smartphone app to enable him/her to go through the next traffic light without stopping
(see figure on the next page).

http://urban-online.org/en/networked-traffic-system/test-areas/index.html
MobilitätsDatenMarktplatz

2
3
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GREEN LIGHT OPTIMUM SPEED ADVICE (GLOSA)
SYSTEM IN KASSEL

In 10 seconds, the
traffic signal phase
will switch to green

The green phase
can be reached

1200m

Accordingly, there is more focus on the direct
improvements claimed for C-ITS, such as road
users have better information on the presence of
nearby vulnerable road users (VRUs). This kind of
metric is more likely to be objectively measurable,
although at present the amount of reliable data
is still very limited. However, better information
does not equate to better driving, and there may
even be negative consequences – for example,
emissions rise, road wear increases or traffic flow
breaks down.
CIMEC’s research with cities identified the following
activity areas – i.e. interventions which might
benefit from C-ITS support. In no particular order:
R Multimodal traffic and transport management

R Information exchange
R Individual traffic management
R In-vehicle signalling
R Management of urban freight
R Management of electric vehicles
R Management of traffic lights
R Parking management
R Incident management
R Air pollution
R Support for vulnerable road users
R Car sharing
R Autonomous driving

C-ITS IN EUROPEAN CITIES:
THE CIMEC PROJECT / EXPERIENCE AND RECOMMENDATIONS

THE C-ITS DESIGN DILEMMA: SHORT OR LONG RANGE
Technically, the two key alternatives are to use
short range or long range communications
(comms) channels (or indeed a mixture of both).
The technical characteristics of the different
channels make one or the other better suited for
different services. For instance:
R Local comms are suited to management of
“hotspots” like junctions, but less suited to
network monitoring or broadcast information.
R Wide area comms services are, at present, much
more prone to delays and interruptions. Services
that require near-instantaneous response – such
as collision detection and automated braking –
may therefore prefer local comms.

KEY TECHNICAL ARCHITECTURES FOR C-ITS

Local
comms

City

Traveller

Wide area
comms

City

Traveller

R Local comms services require new pieces of
roadside equipment; however, the comms
services themselves are free. Conversely, wide
area comms require very little infrastructure but
impose an ongoing revenue cost.

There are options based on different business architectures. Several potential solutions have emerged
during the course of CIMEC research, including the following:
R T he city providing its C-ITS services directly
to the road user, using its own technology.
R T he city works with a specialist external entity,
which provides the direct connection to
vehicles.
R T he city uses a third party to provide services
to road users, but collects data directly from
them.

R T he city sources vehicle data from a data
aggregator, but then provides information
back directly to vehicles.
The choice here will depend not only on the
C-ITS service being considered, but also on the
city’s general policy on its role and business
relationships with third parties, and the
technology facilities available.
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THE “TRICKLE-DOWN” EFFECT OF C-ITS
The opportunities of C-ITS represent a change
for cities; but at the same time there are several
other changes which involve both transport and
technology:

R Changes in the mix of transport modes,
including new options like shared vehicles,
electromobility, and alternative form factors
(e.g. powered two wheelers).

R The rise of personal technology such as
smartphones, and of “intelligent mobility”
(IM).

These changes can be expected to affect C-ITS
directly. Many V2I services can be addressed
through smartphones etc., rather than vehiclemounted systems. Moreover, concepts such as
Mobility as a Service (MaaS) are driving policy
towards city-to-traveller services rather than
city-to-vehicle services.

R The expected emergence of increasingly
automated vehicles.
R Smart cities and the Internet of Things.

Public transport in Trondheim
© Knut Opeide, Statens vegvesen

CASE STUDIES FROM THE CIMEC CITIES: TRONDHEIM
DEVELOPS ITS C-ITS STRATEGY ON TRAFFIC LIGHTS AND
PARKING MANAGEMENT
A traffic light management system, with time information and predicted speed advice, is already
operating in Trondheim. The Norwegian Public Road Authority, in cooperation with Volvo, has
implemented a pilot for traffic light assistance (TLA) to better understand and assess how C-ITS
facilities may improve traffic efficiency, safety, and air quality. The driver gets information on when
the light turns green, and on the recommended speed for the green light flow on a street section.
The system has been operating with an open interface on 48 traffic lights since February 2016.
Information sharing is based on communication between vehicles and the back-office via cellular
communications, and the information is available through both an app and the vehicles’ on-board unit.
As for parking management, two systems are in operation:
R A video based system combined with a mobile app. This is a booking system for parking slots.
R Internet of Things (IoT) system with sensors. Today this informs users of available parking slots,
but more intelligent information back to users is possible to build in.

C-ITS IN EUROPEAN CITIES:
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These externalities are both a challenge and an
opportunity for C-ITS. A challenge, because C-ITS
need to find their place within this much larger
picture; but an opportunity, because C-ITS could
be an excellent testbed for cities to explore these
wider issues in the relatively contained context
of transport.
Bus Real Time Information Display in Trondheim
© Bartebuss (Rune M. Andersen)

WHAT’S HAPPENING IN THE C-ITS MARKETPLACE
The C-ITS market is a sub-set of the overall
ITS market. It is not new, but is still not widely
deployed in either the urban or the inter-urban
environments. The ITS supply market is not
uniform across Europe – most suppliers have
a local national or regional focus – and this is
reflected too for C-ITS. Some evidence of the
geographical distribution of suppliers appeared
in the CIMEC information gathering process.
According to an online survey, launched in
January 2016 to identify ‘’suppliers’ ambitions and
expectations’’4, six general groups of supplier can
be distinguished, as follows:
R Infrastructure-based suppliers, who provide
conventional ITS solutions such as traffic light
controllers, automatic number plate recognition
(ANPR), etc. to public road authorities.
R Automotive Original Equipment
Manufacturers (OEMs), who sell cars that
become safer, more efficient and connected
for added-value non-safety services.
R Automation suppliers, who provide
transport solutions such as parking solutions
for installation within (and integration with)
autonomous or automated vehicles.

R Communication-based suppliers, who
provide communication modules with software
or hardware to public road authorities and/or
the automotive industry, etc.
R V2X-specialists, who focus mainly
on cooperative solutions, components
and products, and sell them to public road
authorities and the automotive industry, etc.
R Providers of traffic and traveller
information services, who work on acquiring
data and providing data-based services, or who
manufacture navigation systems, or both.
Respondents to the CIMEC supply market survey
confirmed that the development of C-ITS within
the industry is still at an early stage, and mature
and effective solutions are likely to take some time
to emerge. While most suppliers see C-ITS as a
technological potential, there is great variation in
investment: many suppliers seem to be waiting for
a much smaller number of “key suppliers” to act.
One important economic challenge is that there
is currently no concrete business case to justify,
by means of expected benefits, a city to buy
C-ITS. This constrains the amount of effort that
suppliers can reasonably put into C-ITS product
development.

39 suppliers took part in the survey out of 113 identified, with the participation rate of 35%: http://cimec-project.eu/wp-content/
uploads/2016/12/CIMEC-D2.3.pdf

4
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The impression is of a very divided market.
The substantial presence of large companies
suggests that the existing ITS-market still retains a
strong interest in delivering the next, cooperative,

steps. But there is also a substantial number of
smaller companies – more niche, perhaps built
around specific innovations.

Different transportation modes in Paris
© iStock

WHY WE NEED STANDARDS FOR C-ITS TAKE-UP
Cities need the supply market to provide mature
and capable products, cost-effectively, and in a form
that enables easy configuration. This means that
there is an important role for standardisation,
both to ensure marketplace competition, and
to enable the city’s own technology to be
interoperable with external systems.

Currently, the lack of sufficient standards is seen
by both suppliers and cities as an important
technical challenge to urban C-ITS deployment.
Key suppliers are generally very active in standard
development, while at the same time pursuing
their own proprietary technical developments.
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TABLE 1: OVERVIEW OF KEY URBAN ITS/C-ITS STANDARD
#

SDOs1

DOCUMENT REFERENCE

TITLE

APPLICABILITY TO CIMEC
USE CASES2

1

ETSI

TS101 556-3 V1.1.1

Intelligent Transport Systems (ITS); Infrastructure to Vehicle
Communications system for the planning and reservation
of EV energy supply using wireless networks

UC 10, UC 11, UC 12, UC 13
and UC 14

2

ETSI

EN 302 665 V1.1.1

Intelligent Transport Systems (ITS); Communications
Architecture

All UCs

3

ETSI

EN 302 637-2 V1.3.0

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Part 2:
Specification of Cooperative Awareness Basic Service

All UCs

4

ETSI

TS 102 894-2 V1.1.1

Intelligent Transport Systems (ITS); Users and applications
requirements; Applications and facilities layer common
data dictionary

All UCs

5

ETSI

EN 302 895 V1.1.1

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Local Dynamic
Map (LDM)

All UCs

6

ETSI

TS 102 637-1 V1.1.1

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Part 1:
Functional Requirements

All UCs

All UCs

7

ETSI

EN 302 637-3 V1.2.0

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Part 3:
Specifications of Decentralized Environmental Notification
Basic Service

8

CEN

TS 16157 (DATEX II)

Road transport and traffic telematics - DATEX II
data exchange specifications for traffic management
and information

UC 1, UC 2, UC 3, UC 4,
UC 5, UC 6, UC 10 and
UC 11

9

ISO

TS 19091 (Spat/MAP)

Intelligent transport systems – Cooperative ITS – Using V21
and 12V communications for applications related
to signalized intersections

UC 1, UC 2, UC 6, UC 7,
UC 8 and UC 9

10

ISO

24100

Intelligent transport systems – Basic Principles for Personal
Data Protection in Probe Vehicle Information Services

UC 7, UC 11, UC 12
and UC 13

Standards Development Organisations.
UC is an abbreviation to use case. For the complete list of CIMEC use cases, see page 19.

1
2

Cities need the supply market to provide mature
and capable products, cost-effectively, and in a form
that enables easy configuration. This means that
there is an important role for standardisation,
both to ensure marketplace competition, and
to enable the city’s own technology to be
interoperable with external systems.

Currently, the lack of sufficient standards is seen
by both suppliers and cities as an important
technical challenge to urban C-ITS deployment.
Key suppliers are generally very active in standard
development, while at the same time pursuing
their own proprietary technical developments.
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A separate CIMEC report has advised on the specific developments required within standards5. It presents
a set of standardisation recommendations, identified by taking a thematic look at standards that matter
for urban road operators:
STANDARDS ALREADY IN USE IN URBAN ITS THAT NEED TO BE ADAPTED

1/E
 stablish a suitable platform for industry-led national or regional Standards Developing
Organizations (SDOs) in charge of existing urban standards that are currently planned to be
addressed in the future on European level by a European Standards Organization (ESO).
2/K
 eep cities informed about any conclusions drawn and explain the future actions at national,
regional and European level.
C-ITS STANDARDS THAT MIGHT LIMIT THE FUNCTIONALITY IN URBAN USE CASES

3/C
 onsider all possible means to enable urban road operators to build-up technical as well as
financial capacity to contribute to required standardisation.
4 / S timulate financial capacity by funding/co-funding schemes addressing such standardisation
activities.
5 / S timulate technical capacity by developing guidelines and online educational services.
STANDARDS THAT HAVE IMPACT ON URBAN OPERATORS’ BUSINESS PROCESSES

6/A
 gree on the existing and relevant list of standards falling into this category and stimulate road
operator contribution to the respective standardisation activities.
7/C
 reate instruments to raise awareness and stimulate contribution.
8/D
 raft guidelines for possible changes of existing business processes to make existing ITS
cooperative-enabled.
INTERFACE INTEROPERABILITY, MULTI-VENDOR INTEGRATION

9 / S upport the urban ITS-pre-study (PT1701)6 recommendation of having a European-wide control
interface standard to link roadside devices, with strong involvement of public road authorities and
thus regional standardisation associations.

D2.5 CIMEC – C-ITS standardisation requirements for the urban environment, available here: http://cimec-project.eu/wp-content/
uploads/2016/12/CIMEC_D2.5-C-ITS-standardisation-requirements-for-the-urban-environment.pdf
6
The EU Project Team TC278 1701 released a pre-study - “Standards and actions necessary to enable urban infrastructure coordination
to support Urban ITS”, which identifies standards requirements, and resources required to develop them. The pre-study is available here:
http://www.itsstandards.eu/files/Prestudy%20Urban%20ITS%20Full%20Report.pdf
5
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Control & Management

ILLUSTRATION OF THE RECOMMENDED INTERFACE IN THE BUS PRIORITY USE
CASE
New component/function

Interfaces under investigation (recommended to be standardised with the consideration of existing regional ITS standards)

Existing component

Interfaces within the system, not considered

PT center
TCC/TMC

(cooperative-enabled)

ITS Gateway

Sensor
Vehicle & in-field sensor

C-ITS-S

Bus
(V-ITS-S)

Bus
(AVL-3/4G)

TLC

R-ITS-S

R-ITS-S

System boundary

?
60

Sign (e.g.
TL & speed)

TLC

Loop detector(s)
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HOW CITIES COULD BENEFIT FROM C-ITS

Different transportation modes in Amsterdam - © iStock
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THE CIMEC USE CASE SCENARIO
CIMEC identified a number of specific city-relevant
functions for which C-ITS might be beneficial.
These “use cases” were identified and validated
through consultations with city authorities and
stakeholders across Europe. Each is relevant to one

or more of the key city policy goals: to improve
traffic efficiency, to improve traffic safety,
to improve the environment, or to improve
accessibility.

TABLE 2: SUMMARY OF CITY C-ITS USE CASES
USE CASE

RELEVANT ACTIVITY AREAS

R Individual routing of vehicles
RC
 ooperative routing
RN
 avi
R Intelligent routing
RH
 azardous warning of tunnels
UC1: Individual routing of vehicles

R R outing information for through traffic
R R outing through the city
R S cenario-based traffic management
R S trategic routing
RC
 ongestion, events and incident on-board
information for diversion advice

RV
 irtual signage
UC2: In-vehicle signs

R S witching states of dynamic road signs
to individual transport

UC3: In-vehicle signal information

UC4: Management of loading and unloading areas
for freight vehicles

UC5: Access control for heavy goods vehicles
with dangerous goods

UC6: Regulation of access to free lanes
for electric vehicles

RG
 reen Light Optimum Speed Advisory (GLOSA)
R T ime to green/time to red
RM
 anagement of loading and unloading areas
for freight vehicles

R L oading and unloading slots management at real time
RM
 anagement of HGVs with dangerous goods,
particularly to high vulnerability parts of the network
like bridges and tunnels

R R egulation of access to free lanes for electric vehicles

RG
 reen lights for police and emergency vehicles
UC7: Green lights for police and emergency vehicles R R
 esponsiveness of traffic lights to emergency vehicles

R T raffic signal priority for fire services
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TABLE 2: SUMMARY OF CITY C-ITS USE CASES (CONTINUED)
USE CASE
UC8: Traffic light management

RELEVANT ACTIVITY AREAS

RO
 ptimisation of traffic lights
R Virtual green wave
R More effective traffic lights assistance for public
transport vehicles

UC9: Green lights for public transport vehicles

R Public transport preferences at intersections
R Public transport systems co-operation
with the centralised traffic light system

UC10: Green lights for cyclists

UC11: Parking management

R Green waves for cyclists
R Inner-city parking management
R Access control for residential parking
in low emission zones

R Parking management
UC12: Inform about incidents in the road network
and access control to these areas

R Incident management
R Incident management and information provision

UC13: Inform about emergencies in the road
network and access control to these areas

R Emergency warnings

UC14: Dynamic access control for air quality
management

R Poor air quality (NOX) on single days

UC15: Speed enforcement around schools

N.A.

UC16: C-ITS services for vulnerable road users

N.A.

UC17: Pedestrians crossing in front of bus/tram

N.A.

UC18: Bike lane change and unusual crossing

N.A.

Several additional activity areas were discussed
where C-ITS might be relevant, but where
a specific use case cannot yet be identified – either
because there is no clear opportunity for systems,
or because there is no clear role for cities. There

are also a number of (generally fairly undeveloped)
opportunities to use C-ITS in a non-traffic way,
for example to provide vehicle-detected
information about roadway conditions or to
trigger dynamic street lighting.
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IS C-ITS THE RIGHT SOLUTION? ASSESS THE NEED FOR CHANGE
In evaluating each potential use case, a city will
need to decide whether the function is worthwhile
and whether C-ITS provides the best way to
implement it.
This primary factor in selecting a potential C-ITS
project is, of course, the benefit that will arise
from its delivery. Benefits models exist, although
they can be complex, and using them effectively
relies on accurate input assumptions.
The key factors include considerations of:
R Who receives the benefit (e.g. all vehicles,
buses only, specific vehicles, cyclists only).
R How widespread the benefit is (e.g. just at
a single junction vs city-wide).
Bike lanes in Trondheim
© Knut Opeide, Statens vegvesen

R How the benefit is valued (e.g. in monetary
terms, in time saved, in accident reduction,
or just in political kudos).
R Crucially, how robust the benefit estimate is
(e.g. how much relevant, quantified evidence
exists).
Costs are generally a lot easier to establish, if only
by asking the market. As with benefits modelling,
there are robust established methods, such as
discounted cash flow, to estimate whole-life costs.
Nevertheless, because C-ITS is still an emerging
technology, and because of the complicating
factors in understanding future transport, accurate
costs for city C-ITS projects will be difficult to get
exactly right, at least for the next few years.
For these reasons, it can be expected that cities
will tend to start with:
R Small projects and pilots for particular functions.
R Systems that are due for replacement anyway,
where the marginal cost of being “C-ITS ready”
may be quite small (and is likely to reduce
further).

R Incremental functionality, which can be
implemented relatively easily with minimal
change to roadside infrastructure.
R Projects with low personnel costs – services
that require little operator involvement, and
little engagement with road users (e.g. floating
vehicle data).
R Low risk projects, where liability and claims are
low. While safety-related C-ITS services offer
some of the best potential value, they also carry
the highest risk; services that are “informative”
or “advisory” to road users will create less risk.
One of the key challenges of C-ITS is that it
requires road users to be suitably equipped with
matching technologies, and to ensure that they
are used. Systems that focus on professional
drivers, who are likely to have been trained and
may have employment incentives to use the
system, are therefore likely to be good starting
points: public transport, freight, etc.
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An electric control vehicle
with plate recognition camera
© City of Bilbao

CASE STUDIES FROM THE CIMEC CITIES: BILBAO AND C-ITS FOR
ON-STREET PARKING MANAGEMENT OF FREIGHT AND CITIZENS
The new C-ITS for on-street parking management and control system of Bilbao aims to improve
the service level increasing security, detecting infractions and providing real time information to end
users (disabled, delivery, special vehicles). From January 2017, onwards, about 10 electric control
vehicles with plate recognition cameras (ALPR) are circulating around the city. They verify in real
time whether the parked vehicles are meeting the on-street parking rules, and at the same time
they collect real-time information about parking availability, which is made available to road users
via an official app.
Within the CO-GISTICS project7, Bilbao aims at improving urban freight distribution (UC4), by
providing information about the availability of delivery parking slots which is then made available
through its open data portal: a “C-Freight pilot zone” in the city centre is monitored through
different means: human inspections, CCTV snapshots, wireless magnetic loops, and automatic
license-plate recognition (ALPR). The data from different sources is compiled in the Management
Platform and it is provided in open data. Through an app the user can check the availability of the
delivery slots and adapt the route according to the real situation.

Many C-ITS implementations require information
to be passed from the vehicle to other parties.
Insofar as this could be regarded as personal
data, there is a significant potential issue of data
protection. In some parts of Europe this is very
problematic, not just legally but also culturally.

with known, limited fleets like buses, rather than
with road users generally. Conversely, of course,
a C-ITS project may be seen (and justified) as
essentially a political project:

The political risk for C-ITS is much higher than
for most other ITS. Systems like traffic signals are
“internal” projects and do not directly impinge on
road users. C-ITS, of its nature, does – which may
be another reason for cities preferring to work

R If it attracts high-profile visitors or inward
investment.

http://cogistics.eu/

7

R If it shows the city is technologically advanced
and forward-thinking (“smart”).

R If the intervention is deliberate and targeted
at, say, emissions management or disabled
travellers.
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THE CITY’S STRATEGY: WHAT C-ITS SOLUTION FITS YOU THE BEST?
The analysis presented above can help guide cities
in their strategic planning for C-ITS. Each use case
identified (see pages 19-20) was assessed against
various tests, namely:
R The quality of the evidence of benefit.
R Technical feasibility and dependencies.
R Commercial feasibility and likely project cost.
R Utility to road users.

Once the politicians are content for C-ITS to be
explored, the city needs to build its readiness to
deliver. Project ownership needs to be clearly
and appropriately assigned (whether to a current
department/team or a new one). Furthermore, the
city will need to ensure that it has sufficient access
to appropriate skills both to deliver a project and
to sustain the resulting services. C-ITS is likely to
require a step change in both technical capability
and public engagement.

R Utility to city managers.
R Social issues, in particular privacy.
Generally, the services best suited to early
consideration by the majority for cities were:
R UC9: public transport priority at traffic signals.
R Some aspects of UC3 (“in vehicle signal
information”): notably green light optimum
speed advisory, especially for freight vehicles.
R UC11: parking management.
R Services that replace/enhance sensor networks:
floating vehicle data (part of UC8).
Obviously local circumstances are critically important,
and cannot be taken into account; so, this is not
universal advice, and for individual cities, there may
be good local reasons to indicate a different course
of action.
With politicians and funders, a suitable political
strategy could be set by:
R The desire to be seen as progressive, and
a “beacon” for new technology.
R The desire to maximise the city profile, and
associated opportunities, in a particular transport
area – say, freight (if there is a local port) or
cycling (in a university city without too many hills).
R The simple desire to capture funding and
support from a national or European
programme.

Deployment of Red Light Violation Warning in the Compass4D
project in Helmond - © City of Helmond

Technical strategy involves a choice of systems,
processes and delivery mechanism. Existing ITS and
commercial relationships will help determine the
optimal architecture for the city, in terms of:
R What communications channels it will use
(local, wide area or hybrid) to interact with road
users.
R What data it seeks to gather into roadside units
(if any) or central systems, and where those
central systems are deployed.
R Which third parties it can usefully use as part
of its overall system.
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A practical programme that appropriately
manages cost and risk will follow a path typical of
any complex programme. Key pointers include:
R Think about phased implementations: don’t try
to do everything at once.
R First focus on relatively simple, low risk projects,
even if they are relatively low priority. Apart from
anything else, this will build valuable experience
in working with the C-ITS architecture.
R Don’t over-promise to the users of the system,
or to local politicians.
R Be aware that you may have to change course
part way through the programme, and try not to
build any key component that is unchangeable.
R Don’t leave the programme half finished,
especially if the majority of benefits accrue only
in the later stages.
R Make sure the budget profile is realistic. If you
are at risk of political fluctuations over the 1015 year timescale, try to get multi-party backing.

Paris traffic control centre in the PC Lutèce centre
© City of Paris

Strategy should be validated with stakeholders,
both initially and as the programme is delivered.
Cities are used to public consultation; however,
by their nature C-ITS services are more interactive
and may require a significantly greater level of
coordination with users and potential users:
R Different categories of road user
R Staff involved in traffic management
R Other strategic stakeholders: national
governments, local politicians, funding
authorities, other city specialists (e.g. air quality
officers), OEMs, communications suppliers,
emergency services, etc.

PROCUREMENT AND IMPLEMENTATION
The issues involved in procuring C-ITS
infrastructure revolve around:
R Determining the appropriate commercial model.
R Developing the specification requirements and
evaluation criteria.
R Managing any supplier competition, including
responding to questions.
The challenges continue after procurement and
during the implementation phase. New ITS services
are very often subject to unforeseen technical
hitches. For C-ITS, where solutions will be at
least very new and possible still being developed
post-procurement, the challenges are redoubled.
Moreover, although the city may be able to afford

some teething problems in integration with its own
internal systems, integration with equipped road
users (depending on the service) may need to be
instantaneous, fully reliable and free of interruptions.
Once an ITS service is implemented, it needs to be
maintained and (in some cases) actively operated,
either by the city itself or by a third party. This
applies, in particular, to any new C-ITS facility.
The different C-ITS services have different
requirements for factors like acceptable time to
repair, expected upgrade schedule, need for
pro-active maintenance (to ensure adequate
uptime) etc. All of these factors need to be
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taken into account during procurement, in order
to ensure that the system as delivered can be
maintained in an effective state.
In particular, it is a sad truth that – at any given
time – many individual ITS devices belonging to
European cities are non-functional, and awaiting

repair. For budgetary reasons, this repair can often
be postponed for a long time. Where there is a
fallback position this may not be too much of a
problem: for example, an adaptive signal controller
can drop back to fixed time operation if a detector
loop fails. For some C-ITS solutions, this level of
loss and fallback may not be acceptable.

Variable Message Sign in Reading
© City of Reading

CASE STUDIES FROM THE CIMEC CITIES: READING USING C-ITS
FOR PUBLIC TRANSPORT AND VULNERABLE ROAD USERS
Reading aims at updating the urban traffic management and control systems using Bluetooth
journey time data, as a proxy for connected vehicle data, and existing state of the art VMS as a
proxy for in-vehicle information which will enable Reading to prepare for in-car C-ITS.
In the first instant Reading’s main interest is around C-ITS for public transport [UC9]: buses are
already connected vehicles through the Real-Time Passenger Information (RTPI) system and there is
some scope to improve bus journey times through certain junctions through using this system and
through better integration with the urban traffic management and control system.
C-ITS for vulnerable users is seen as an early priority [UC10], as well as increasing accessibility, which
is a key policy goal in Reading. A part of the C-ITS funding will support connected technologies for cycling
which will enable tracking and provide data on cycle pinch points where vehicles get close to bicycles.
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BEYOND TECHNOLOGY: OTHER FACTORS
TO CONSIDER WHEN ADOPTING C-ITS

Different transportation modes in London - © iStock
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THE C-ITS REGULATORY FRAMEWORK IS STILL CLOUDY
European cities are subject to a wide range of legal
obligations of two kinds:
R Duties that they need to fulfil
R Constraints and limitations that they must
observe
At present, there are no current duties that
compel them to implement C-ITS. Moreover,
C-ITS is still an innovating area and not to be
excessively constrained by regulation.
Policymakers need to ensure that the
legal environment is sufficiently clear, and
sufficiently supportive, regarding both duties and
constraints, in order to encourage appropriate,
coherent C-ITS deployment.

Traffic jam and an empty bike lane - © Raysonho - Open Grid
Scheduler / Grid Engine

C-ITS IN CITIES AND PRIVATE SECTOR DEVELOPMENTS
ARE BOUND TOGETHER
Cities cannot control the readiness of the
market for C-ITS services. Whether they can plan
practically a deployment will therefore depend on
what progress is made in other sectors, particularly
in the vehicle telematics industry – which at
present is uncoherent.

The pace of cities’ C-ITS implementation will be
strongly coupled to these other developments.
Policymakers, in their promotion of a connected
future, therefore need also to also consider these
other areas when setting their expectations and
designing interventions.

DEVELOPING THE EVIDENCE BASE
A city’s decision and planning to invest in C-ITS
is likely to depend on the available evidence, in
order to demonstrate that the planned investment
is sustainable and cost-effective. Such evidence is
limited at present, and it is easy for cities to dismiss
most C-ITS concepts as unjustifiable: having no
proven benefit and being excessively risky.

It is beyond the ability of all but the largest cities to
undertake speculative investment in C-ITS research
on their own. Central authorities therefore have
a critical role in gaining the necessary evidence.
While this has already begun through European
funding programmes like Horizon 2020, it has to
be a continuing process, and there will be a need
for the foreseeable future to sustain, interpret and
disseminate this evidence to cities.
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A tram in Berlin - © iStock

CENTRAL FUNDING SUPPORT TO MOVE INNOVATIONS
TOWARDS MATURITY
Some of the key risks that cities see with C-ITS are
cost-related: until supply market is more mature,
and products more stable, long term costs are
not very well understood. Other risks relate to the
source of funding: not so much for the capital
cost of equipment, but for the revenue costs of
maintenance, operational services and staffing.
The provision of central funding support is a wellestablished approach to move innovations towards
maturity. If cities believe that central funds might
be made available for city C-ITS deployment,
then they will be alert to those opportunities. For
instance, the recently announced Dutch C-ITS
programme to co-fund the installation of C-ITS
equipment has significantly raised the level of
interest in several Dutch cities. Moreover, the UK’s

Department for Transport is financially supporting
18 UK local authorities to test different aspects of
connected vehicles, including:
RR
 eal-time information on parking bay availability
to improve parking services in Reading
RR
 eal-time information for heavy goods vehicle
(HGV) drivers to avoid unnecessary stops at
traffic signals via hands-free smartphones in
Birmingham
RC
 onnected vehicle data for traffic signalling to
improve congestion in York
R E quipping more buses with vehicleinfrastructure technology in Newcastle
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IMPROVING COORDINATION FOR BEST PRACTICES
As well as the simple availability of cash, a second
major concern is that cities do not have a clear
technical view of what actual systems need to
be put in place to deliver C-ITS effectively. While
consultants can assist in this, they will also be on
a learning curve as city C-ITS begin to be deployed.
In similar contexts, it has proven helpful to have
a level of coordination to develop and promote
good practice approaches: standard models

for design, operation and integration. This may
be delivered through a “centre of excellence”,
a stakeholder network/forum, or a resource library
– or a combination of the three.
This implementation support would best be
organised to work with and through the established
networks around Europe, including those that are
predominantly city-focussed and those that are
more technical.

CIMEC Bilbao Local City workshop,
February 18th 2016 - © City of Bilbao

CIMEC Trondheim Local City workshop,
February 16th 2016 - © City of Trondheim

CIMEC Kassel Local City workshop,
February 1st 2016 - © Stadt Kassel

CIMEC Reading Regional City workshop,
January 13th 2016 - © City of Reading
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RECOMMENDATIONS FOR FUTURE C-ITS
DEPLOYMENT

Different transportation modes at an intersection in Paris - © iStock
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THE MARKET FOR C-ITS IS STILL RAPIDLY DEVELOPING, ESPECIALLY THOSE ELEMENTS
THAT RELATE TO CITIES. WHILE THERE HAS BEEN SOME USEFUL TECHNICAL RESEARCH
AND URBAN DEMONSTRATORS THAT ARE BEGINNING NOW TO YIELD SOME PRACTICAL
RESULTS, EUROPE IS STILL A LONG WAY FROM A STABLE PRODUCT SUPPLY MARKET.
Developments to date have been more focussed
on technical feasibility (including the development
of standards) than on in-service benefits and
cost-effective product engineering. There is
little consensus on appropriate business models.
Moreover, a range of externalities, including
vehicle automation, the advent of smart personal
devices, and the “smart cities” agenda, are
making cities’ approach to C-ITS more confusing
and complicated.
A large variety of technology options have
been put forward for C-ITS, and many of them
depend critically on action by cities. In most cases,
a hypothesised benefit has been proposed
– but not validated in general traffic trials.
The research agenda is now moving to fulfil this
evidence gap, but it will be some years before a
clear set of results is available.
Compounding these challenges, there is a
difference of goals between the various
stakeholder groups. OEMs primarily serve their
customers, which is to say vehicle drivers – and
much of the OEM’s thinking on C-ITS is geared
to car drivers specifically, since that represents the

largest market. Cities, by contrast, have no real
incentive to make life easy for general car drivers,
and would prefer to encourage modal shift, car
sharing, freight optimisation, active modes and
alternative fuels.
Until quite recently, OEMs were focussing on the
short range communication standards developed
by ETSI (referred to as ITS G5, and based on a
secure variant of WiFi). Deployment of C-ITS in
new vehicles, based on these standards, was
expected “from 2019”8. By contrast, many
cities are currently more focussed on services
like bus priority and traveller information, using
smartphone delivery, cellular networks, and third
party services using open data.
There is currently no agreed narrative that joins
these two perspectives through C-ITS. However,
in the past year or so there has been a marked
increase in cities wanting to know more about G5
technologies, and a lot more cellular development
within the OEMs. This more practical approach
is very welcome, and it is also consistent with
the EC’s strategy which envisages “hybrid
communications” platforms9.

CAR 2 CAR Communication Consortium. (2015). Press release - 30 October 2015. European vehicle manufacturers work towards
bringing Vehicle-to-X Communication onto European roads.
9
C-ITS Platform final report of January 2016: https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-reportjanuary-2016.pdf
8
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RECOMMENDATIONS FOR CITIES
Cities will doubtless continue to explore the full
range of ITS for their policy goals, and where
this offers C-ITS as a practical and cost-effective
solution (as for example with bus priority) they will
naturally consider it.
As soon as this becomes a feasible option, it
is recommended that cities begin to frame a

strategic position. Many C-ITS approaches become
optimised through the use of shared technology
platforms: communications channels, roadside
units, central databases, open data feeds and
so on. Moreover, a shared approach to business
model will also assist in the programming,
negotiation and support of both short term and
any longer-term C-ITS services.

RECOMMENDATIONS FOR OTHER STAKEHOLDERS
CREATING A STRONG EVIDENCE BASE

It is already clear that one of the major barriers to
city C-ITS is the lack of robust evidence that there
is a tangible benefit for them, and unlike many
highways authorities, few cities have the resources
to undertake the relevant research and pilots.
There is therefore a need for an evidence base
to be collated.
Europe benefits from a range of projects –
historical, current and upcoming – that should
provide valuable evidence. These results need to
be collated and made available in a manner which
does not depend on piecemeal publication by
projects, and is sustainable over the long term.

A tram in Oslo - © Carlos Corao, communicationpackage.com

ENHANCING COORDINATION
AND COMMUNICATION

The city C-ITS market is still in its early stages
and there is much to be gained from ensuring a
continued level of dialogue among stakeholders.
It is recommended that the valuable
communication enabled by bodies such as the
C-ITS Platform at European level, and connected
activities at national/regional levels, are sustained
and strengthened.
These activities should develop towards services
that allow for cities, and their advisers and supply
chains, to contact a central focus for support in
identifying current good practice and available
knowledge resources – including the evidence
base referred to.
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LIST OF ABBREVIATIONS
Note: Some of the abbreviations cited below have multiple meanings, even within the ITS context.
The explanations below are only intended to represent the use of these terms within this document.

3G

“third generation” of mobile communications technology; uses international standards;
now fairly widespread in Europe, but not universal

4G

“fourth generation” of mobile communications technology; uses international standards;
beginning to be deployed in certain European cities

ALPR

Automatic Licence Plate Recognition; same as ANPR

ANPR

Automatic Number Plate Recognition; same as ALPR

AVL

Automated Vehicle Location

CAI

Commonly Agreed Interface; specification developed under the InTime and CoCities projects;
originally intended to be submitted for standardisation but since withdrawn

CCTV

Closed-Circuit TeleVision

CEN

Commité Européen de Normalisation; one of Europe’s core standards bodies
(cf also ETSI, TC278)

C-ITS

Cooperative ITS; used where multiple ITS exchange data to fulfil a function,
especially where the ITS belong to different stakeholders

DfT

Department for Transport (within the UK)

ETSI

European Telecommunications Standards Institute; one of Europe’s core standards bodies
(cf also CEN)

G5

GLOSA

GPRS

A Wi-Fi-like communications protocol, designed for short-range use involving moving vehicles;
based on international standards
Green Light Optimum Speed Advice (or variants); generic term for a service that helps vehicle
drivers maximise their change of getting through a signalised junction without stopping,
by adjusting their approach speed
General Packet Radio Service; a data communications service which is provided very widely
across Europe (based on the current “second generation” mobile system GSM), but which
offers relatively low data rates

ICT

Information and Communications Technology

IM

Intelligent Mobility; general term relating to highly-informed patterns of transport usage

IoT

Internet of Things; a reference to the envisaged future in which many devices exchange data
automatically through IP networks, in a parallel way to how people use the Internet
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IP

ISO

International Standards Organisation; one of the global standards bodies, and the
approximate equivalent to CEN in Europe (with which it cooperates closely)

ITS

Intelligent Transport System; loosely, any use of ICTs in a transport context

MaaS

Mobility as a Service; a new concept which intermediates between travellers and transport
operators, aiming to select an optimum mix of modes on the traveller’s behalf

MDM

MobilitätsDatenMarktplatz (Mobility Data Marketplace); a national German initiative to collate
available transport relevant data for shared use by others

NOX
NPRA
OEM
PM10
RTPI
TC278

Nitrogen Oxides
National Public Roads Administration (Norway; locally Statens vegvesen)
Original Equipment Manufacturer; in context, a company that makes and sells vehicles
Particulate Matter of diameter 10μm and smaller
Real Time Passenger Information (system)
Technical Committee 278; the TC within CEN responsible for ITS standards

TLA

Traffic Light Assistance; used of Trondheim’s plans for C-ITS

TMS

Traffic Management System

TS

Technical Specification; a type of standard produced by organisations like CEN, ISO and ETSI

UC

Use Case (in this document, referring specifically to groups of applications for which cities
might wish to use C-ITS)

V2

Vehicle to Infrastructure; a C-ITS usage in which data is exchanged between a vehicle and a
body responsible for the network (whether at roadside or remote to a central system)

V2V

Vehicle to vehicle; a C-ITS usage in which data is exchanged between two vehicles on the
same network, normally close together

V2X

Vehicle to X; a C-ITS usage in which data is exchanged between a vehicle and something
other than the network operator and another vehicle – for example, a pedestrian

VMP

Variable Message Panel; same as VMS

VMS

Variable Message Sign; same as VMP

VRU

Vulnerable Road User; typically user to cover cyclists and pedestrians

Wi-Fi
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Internet Protocol; refers to the family of standards used to define the communications of the
Internet (and also refers to a specific protocol within that family)

A radio-based technology for local area networking (typically up to around 100m), based on
international standards and used extremely widely in both commercial and domestic systems

View of a boulevard from the Eiffel Tower, Paris
© iStock

CIMEC PARTNERS
SINTEF
(Norway) - CIMEC Coordinator

POLIS
(Belgium)

ALBRECHT CONSULT
OCA (Germany)
CENTAUR CONSULTING
UTMC (United Kingdom)

NORWEGIAN PUBLIC ROADS
ADMINISTRATION - NPRA (Norway)

CITY OF KASSEL
(Germany)
READING BOROUGH COUNCIL
(United Kingdom)

MLC - ITS EUSKADI
(Spain)

Coordinator
Solveig Meland, SINTEF
solveig.meland@sintef.no

Dissemination coordinator
Suzanne Hoadley, POLIS
shoadley@polisnetwork.eu

The information and views set out in this document are those of the authors and do not
necessarily reflect the official opinion of the European Union. Neither the European Union
institutions and bodies nor any person acting on their behalf may be held responsible for the
use which may be made of the information contained therein.

WWW.CIMEC-PROJECT.EU

