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Executive Summary
The Roadmap will be a fairly large document and will need an Executive Summary. This will be
largely drawn from the Introduction (Section 1 of the main text) the Conclusions (Section 10), and
the Implementation section (Section 8).
Ideally this Executive Summary will be able to be extracted and published as a separate short
document, suitable for senior decision makers; this possibility will be discussed with WP4 to address
any dissemination opportunities towards the end of the project.
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0.

Foreword

0.1. About this document
This document has been produced under the CIMEC project, addressing “Cooperative ITS for
Medium-sized European Cities”, as part of Work Package 3 (WP3).
CIMEC is a Coordination and Support Action (CSA) whose primary aims are to understand the
potential benefits and impacts of cooperative intelligent transport systems (C-ITS) on urban
environments, since most of the work to date has been focussed heavily on the highways context.
CIMEC runs from June 2015 to May 2017.
The main output of CIMEC is a “Roadmap for European cities”, to be prepared, validated and
disseminated towards the end of the project. The present document is a preparatory step: it
represents the “Framework for the Roadmap”, and constitutes Deliverable 3.1 of the CIMEC project.
The Roadmap will be built on the outputs of the first year’s work of CIMEC, undertaken in WP1 (user
requirements) and WP2 (market readiness), combined with additional input gained from continuing
discussions with stakeholders during the second year. This Framework for the Roadmap provides the
first description of the structure and approach to be used in documenting the Roadmap; as a public
document, it is intended to use this as the springboard for analysis and discussions.

0.2. Format of this document
The CIMEC proposal identified that the Framework would “document a comprehensive
characterisation of the issues that are likely to affect the deployment of C-ITS [in European cities]
over the foreseeable future”, but left it open as to how these issues would be presented and
described.
During project discussions, it became clear that the clearest approach would be to structure this
Framework exactly as the Roadmap is currently expected to appear. Accordingly, a Roadmap
structure was designed and discussed at a project meeting (Brussels, 29 June 2016), and that
structure is the one that is used for this Framework (apart from the Foreword, which will be
redundant in the Roadmap).
Under each of the subheadings, where the Roadmap will have substantive evaluation and advice,
this Framework includes the following (as appropriate):




A description of the concepts and parameters involved
A description of how the Roadmap will categorise and present them
A description of the source material to be used

The details of this structure are not immutable but may evolve during the course of WP3.
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While (the final version of) this document is public and external input is welcomed, this Framework
is primarily a project tool for CIMEC partners.

0.3. Information sources
The key sources of information for constructing the Roadmap are:




WP1 and WP2 of the CIMEC project
Material provided by other projects and initiatives, both European (the C-ITS Platform, the
Amsterdam Group, CODECS, VRUITS etc.) and national (especially in partners’ Member States)
Additional feedback and validation with the community, in cooperation with CIMEC’s WP4

Specifically, WP1 is the main background for Sections 2 and 4 of the Roadmap; WP2 is the main
background for Section 6; and external projects provide much of the material for Sections 3 and 5,
although there will be a need to adapt and assess in the urban context.
Additional feedback – especially from cities – is required for:



Reviewing and validating the structure, language and clarity of the document as a whole
Confirming the content of Sections 2, 7, 8 and 9 in particular

Future engagement with the City Pool, and probably also with local/regional workshops during Year
2 of CIMEC, will be based on this goal.

0.4. Revision
This structure will be used in the first instance for the Draft Roadmap, D3.2. Based on feedback at
that point, there is a chance that the structure may be changed significantly for the Final Roadmap –
for instance, it might be fund more useful to remove some of the analytical sections to annexes, or
even to a separate support document.

www.cimec-project.eu

10

1.

Introduction: about the Roadmap

1.1. Project context + acknowledgments
Content: This section will describe the CIMEC project and its contractual and policy context.
It will acknowledge the input and support from core technical partners, core city partners, the City
Pool and associates (e.g. Member State representatives), suppliers who participated in discussions,
other C-ITS projects with whom links have been made etc.
Format: Free text.
Sources: to include:



The EC’s project call and the CIMEC contract
The CIMEC project databases of participants built during information gathering

1.2. Nature of this Roadmap
Content: This section explains the term “Roadmap” and its interpretation, with reference to (a) the
CIMEC Proposal and contract, and (b) general usage of the term (e.g. as described in Wikipedia).
As agreed in project meetings, this is not to be a simple template for cities of “deliver service X by
year Y”, because of the many complicating factors.
Format: Free text.
Sources: project discussion, including with the EC.

1.3. Audience
Content: This section will describe the different stakeholder groups for whom the Roadmap may be
of assistance, and why.
The expectation is that this would include two broad groups. The primary one is “cities” (in the
broad sense, including e.g. regional local road authorities), and that while focussed on “medium
European cities” much of it will be equally relevant to cities which are (a) larger or smaller, or (b)
outside Europe. The secondary audience is stakeholders whose actions provide important
externalities for cities: national policymakers, funding authorities, the vehicle industry, the ICT
industry, etc.
Format: Free text.
Sources: project discussion, including with the EC.
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1.4. How cities should use the Roadmap
Content: This section provides a brief description of the main contents of the document, and
suggests a navigation path through it for the different stakeholders in cities:




Transport teams (who are assumed to have good professional skills in managing traffic and/or public
transport, and have a sound basic understanding of ITS, but not to be deeply technical
Associated professionals, such as procurement officers or legal departments
Senior decision makers

It describes too what the document does not do: namely, offer a template for a timed action plan
suited to each European city.
Format: Free text, possibly with supporting flow diagram(s)
Sources: WP1/WP4 work on city roles, processes and challenges; validation of draft Roadmap during
WP3

1.5. How others should use the Roadmap
Content: Many other stakeholders will be influential in city deployment of C-ITS. This section will
summarise who they are, and provide a suggestion as to what they might learn from this document:
principally, how they can expect the generality of European cities to approach C-ITS, and what this
means for them in terms of:





Product development and marketing, for city ITS suppliers
Product development, for the vehicle telematics and personal application industries
Policymaking, legislation and research funding, for national/European authorities
Conduct of research, for R&D programmes currently underway

Format: Free text, possibly with supporting flow diagram(s)
Sources: WP2/WP4 work on supplier readiness; WP1/WP4 role on city challenges; validation of draft
Roadmap during WP3

1.6. How the Roadmap was built and validated
Content: This section will describe the position of the Roadmap within the CIMEC project, and how it
has drawn on both project resources and interaction with external parties.
This is intended to be informative background, to assist in the validation and credibility of the
Roadmap.
Format: Free text
Sources: CIMEC proposal updated with details from project operation.
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1.7. Future development of the Roadmap
Content: This section offers some suggestions on how the Roadmap might be beneficial in the
medium term, nearing in mind that it will have resonance with cities and the community beyond the
end of the CIMEC project. It will of course include a description of the exploitation approach by
project partners but may also include proposals for the EC or others.
Format: Free text
Sources: Project discussions; discussions with EC and other projects/organisations
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2.

About cities

2.1. Introduction
Content: Section 2 is a summary of how European cities operate; it provides the context for the
discussion of C-ITS in the remainder of the document.
The expectation is that cities will recognise and agree with this section, supporting the credibility of
the Roadmap. For other stakeholders, the content of Section 2 provides a real-world grounding, for
example to justify the (occasionally cautious) statements made in later sections of the Roadmap.
The section does not give a fully detailed account of city obligations or of a typology of cities,
concentrating instead on aspects which are more-or-less directly relevant to potential C-ITS
implementations.
Format: Free text
Sources: All of the material in this section is drawn from CIMEC partner experience, supported/
enhanced/validated by the City Pool and WP1. Partner cities may be asked to produce some text to
further enhance the credibility of the presentation.

2.2. City governance/responsibilities
Content: This section includes a summary of the range of tasks a (medium sized European) city is
expected to undertake, and how it fulfils those tasks in the context of legal rights/duties, funding
arrangements, national policy commitments, supply chain management, contracts, etc. While the
focus is transport, it will highlight the challenges of simultaneously supporting many different
competing policy areas.
It covers the role of cities in transport management but excludes aspects specifically related to the
procurement and operation of ITS, which is provided instead in Section 2.5.
Format: Free text, perhaps supported by some structure diagrams. “Boxes” may be used for
paragraphs written by cities (either provided by partner cities in context, or drawn from quotes from
WP1/WP4).
Sources: As for Section 2.1, Introduction.

2.3. City geography, economy and demographics
Content: An explicit part of the of CIMEC proposal was to explore the impact of context differences
between cities in how they might approach C-ITS – both physical (city location, extent, climate, etc.)
and human (population, affluence, core industries, etc.).

14
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This section presents some of the factors that have been hypothesised as relevant. It also
summarises the project conclusions on impact – which are in fact generally relatively minor (i.e. only
a few specific factors are likely to make a substantial different to C-ITS planning.
Format: Free text, supported by tables.
Sources: As for Section 2.1, Introduction.

2.4. City transport goals and policies
Content: European cities tend to have quite similar broad policy goals for transport: traffic
flow/congestion, transport safety, accessibility, environment protection, etc. These will be
summarised here.
The CIMEC conclusions to date indicate that it is these policy goals which will be fundamental to any
city’s analysis of whether/how to implement C-ITS. This will be justified and emphasised here.
Format: Free text, perhaps supported by tables.
Sources: As for Section 2.1, Introduction.

2.5. City role in ITS: past, present and future
Content: ITS are not new, and although they vary somewhat across the continent, there is a mature
market of ITS provision and a wide range of private sector systems providers. The specific activities
that cities undertake with respect to ITS have changed over the years, and this change is likely to
continue in future.
This section summarises the key types of ITS that cities are likely to be familiar with, and how they
help cities to meet their policy goals. This includes both “traditional” ITS (e.g. traffic control systems,
VMS) and newer opportunities (not just C-ITS but also automation and personalised transport
developments such as “Mobility as a Service” (MaaS)).
The approach in this section is city focussed. Details of ITS products are deferred to Section 3.
This section also outlines the steps in the project lifecycle for ITS, including how a project is agreed
and how it is delivered. Further details are provided in the following two sections.
Format: Free text, perhaps supported by tables.
Sources: As for Section 2.1, Introduction.

2.6. City projects: decision making
Content: The first half of CIMEC has clearly identified that the most critical activity in city C-ITS is the
process by which a decision may be taken to undertake a particular project or investment.
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This section explores these issues, and covers the kind of things that are likely to be required within
a city to justify a project. These are likely to be of two kinds: the technical ones, based on utility
(clear project description, available products, robust and impartial evidence of benefit, wellunderstood financial risks etc.) and the political ones (desire for a “beacon” position, demonstration
of partnership with other stakeholders, support for a national position, etc.).
Format: Free text, perhaps supported by tables and/or flow diagrams.
Sources: As for Section 2.1, Introduction.

2.7. City projects: implementation
Content: This section assumes that an ITS project has been agreed and budgeted, and describes how
it is delivered.
Following on from the previous section, it describes in detail the stages of the project lifecycle
(specification, procurement, system development, operation, system extension/enhancement etc.).
It presents and analyses the options on how cities may fulfil these lifecycle tasks (i.e. own staff,
supply contract, or something else), depending on their context.
Format: Free text, perhaps supported by tables and/or flow diagrams.
Sources: As for Section 2.1, Introduction.
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3.

The nature of C-ITS

3.1. Introduction
Content: Section 3 is a description and characterisation of C-ITS.
CIMEC work to date has exposed considerable confusion over what counts as C-ITS; their relevance
to cities, as a somewhat arbitrary technical construct; the current positioning of the marketplace,
which is seen as focussed on private cars on highways, etc.
The purpose of this section is to address and calm this confusion, and thereby to enable cities to
approach C-ITS as a practical opportunity. It does so by examining the main kinds of C-ITS as
generally understood, as well as a number of other technologies which relate to C-ITS more or less
closely.
This section also highlights some major trends currently underway which are seen as complicating
the planning for C-ITS: autonomous vehicles, personal smart devices, and the broader “internet of
things” (IoT).
The section focuses on characterising C-ITS according to the role and expectations on the city. It is
not intended to describe specific C-ITS functionality, applications or devices; these system issues are
covered in Sections 5 and 6 below.
Format: Free text.
The style throughout Section 3 aims for readability; therefore referencing, technical terminology etc.
will be kept to a minimum.
Sources: The material in this section is produced by WP3, building on the full range of inputs both
from discussions within the project (e.g. papers produced by Trond Foss at SINTEF) and from
external sources (policy statements, previous/current projects, etc.). Additional details are given
where relevant in each section below.

3.2. C-ITS systems: V2I and V2V
Content: Many C-ITS systems operate solely, or primarily, by communicating from one vehicle to
another: V2V systems, and a city is likely to have very little role in the deployment of such systems.
Some C-ITS are essentially about communication between vehicle and infrastructure (V2I), and a
large city role is much more likely. Other characterisation labels, such as “V2X”, will also be
introduced and explained.
This section will characterise these fundamental differences between C-ITS architectures, and
describe in outline the kinds of benefit potentially achievable through each.

17
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Format: Free text, supported by diagrams.
Sources: As for Section 3.1, Introduction.

3.3. C-ITS functions
Content: In this section, we discuss how C-ITS systems perform their tasks.
This section will discuss how different terms (function, application, service, use case, etc.) are – often
confusingly – used in the context of C-ITS. It will clearly distinguish between the several different
“levels” of C-ITS definition, including:






The communication interface (i.e. how a communication channel is effected from city to user)
The messaging interface (i.e. what data is provided from a city system to a user system, and vice
versa)
The application process (i.e. the kinds of algorithm that a piece of software, owned by city or user,
could apply to the data it has)
The human-machine interface (HMI) (i.e. how information is presented to city or user personnel, and
how instructions and choices are elicited from them)
The control interface (i.e. how the C-ITS application effects a change without human intervention, e.g.
by slowing a vehicle or changing signal settings)

This section is key to the Roadmap, as it provides the bridge between the city view of C-ITS (how can
it deliver my policy goals?) and the supplier view (what technical interfaces should my product
support?)
Format: Free text, strongly supported by diagrams.
Sources: As for Section 3.1, Introduction.

3.4. Potential value of C-ITS
Content: In this section, the benefits of C-ITS systems are at last brought into focus.
The focus of this section is firmly on outcomes, i.e. how different kinds of C-ITS might result in realworld changes to traffic and travel. The description will include:




The direct improvements claimed for C-ITS (e.g. road users have better information on surrounding
traffic, cities have access to more detailed flow information)
The consequential benefits (e.g. road users will avoid accidents better, cities can tune traffic
management strategies to reduce congestion)
Discussion of who is the primary beneficiary from different kinds of C-ITS: the individual road user or
the city collectively

For city-related benefits the description will further include an analysis of claims of how C-ITS might
affect key policy agenda areas, including:

www.cimec-project.eu
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Public transport improvement and modal shift
Congestion management
Environmental improvement
Improvement of safety, especially at accident “blackspots”
Others as identified through WP1

This section also includes a review of:




Potential disbenefits (e.g. less incentive for drivers to move to public transport)
Unintended consequences (e.g. new behaviours arising that “game” the system in some way)
Factors which might limit or compromise how the benefit can be achieved (e.g. drivers taking less
care to drive safely, because the system is assisting)

It does not include “normal” project-related issues such as costs or risks (including security, liability
etc.).
Format: Free text, supported by tables and possibly diagrams.
Sources: As for Section 3.1, Introduction.
The claimed benefits will be based largely on external reviews, notably from the C-ITS Platform and
Amsterdam Group. However the specific evaluation of relevance to city goals will be largely within
the project. (WP3 drawing on WP1 and core city partners).

3.5. Alternative architectures for C-ITS
Content: C-ITS can be achieved through several different technical architectures, which imply very
different approaches to designing city projects. The two key alternatives are:



Approaches based on short range communications links – ETSI G5, but also WiFi, Bluetooth, etc.
Approaches based on long range communications – cellular systems, but also Tetra, DMR, etc.

“Hybrid” networks, using a suitable mixture of these approaches, will also be discussed.
This section describes:




How the different architectures are better or worse suited to different C-ITS functions
Issues related to the design, procurement, cost, and risk of the different architectures
Issues related to the management, maintenance, and evolution of the different architectures

In keeping with the role of CIMEC, this discussion will specifically address V2I/I2V C-ITS, rather than
V2V (or V2X etc.).
Format: Free text, strongly supported by diagrams.
Sources: As for Section 3.1, Introduction.
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3.6. Externality: automated/autonomous vehicles
Content: This is the first of three sections dealing with significant non-C-ITS developments in
transport evolution, which are likely/perceived to be a source of confusion among cities. The aim of
this and the following two sections is to provide a broader future context for technology in
traffic/transport.
This section will consider the issue of vehicle autonomy and automation. A brief outline of the
anticipated future of vehicle automation will be presented, including both current situation and
projected future rollouts.
Autonomy is not the primary focus of CIMEC, and this will not be a full description; instead it will
focus on:





Ways in which vehicle automation might provide some of the benefits predicted for C-ITS, without
requiring city intervention
Ways in which C-ITS might be used in conjunction with emerging vehicle automation to gain
additional benefits
Ways in which automation might affect the cost and technical risk of implementing C-ITS
societal effects: how user expectations may change in the context of automated vehicles

In keeping with the role of CIMEC, this discussion will specifically address V2I/I2V C-ITS, rather than
V2V (or V2X etc.).
Format: Free text, perhaps supported by diagrams.
Sources: As for Section 3.1, Introduction.
The outline of automation developments will not be created from scratch but will review (and refer
out to) other more focussed work, both from the C-ITS Platform and Amsterdam Group, as well as
from more automation-related projects. The analysis of the linkage with (city) C-ITS will probably
need to be new within the project.

3.7. Externality: personal smart devices
Content: The link between road user and vehicle is currently under question with service concepts
such as MaaS, and of course traditional public transport and a renewed focus on ride sharing. The
rapid rise of smart consumer devices is already supporting this market, and the boundary between
city-to-vehicle and city-to-traveller services (or “intelligent mobility”, IM) is being blurred and
eroded.
This section will consider the development of IM, from journey planning to satnavs and ride hailing.
The question will be asked: to what extent can V2I services be addressed through existing (or future)
smartphones etc., rather than vehicle-mounted systems.

www.cimec-project.eu
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As with the previous section, this will not be a full description; it will focus on:





The distinction between functionality that requires technical interfacing with vehicles (e.g. ISA), and
that which does not (e.g. GLOSA)
How IM compares with the cost and technical risk of vehicle-mounted C-ITS for different services
How IM might change the possible pace of introduction of C-ITS-like services
Societal effects: how user expectations may change in the context of developing personal
technologies

Format: Free text, perhaps supported by diagrams.
Sources: As for Section 3.1, Introduction.
The description and likely rollout of IM will be based on existing reviews. Other work will be
undertaken within the project.

3.8. Externality: smart cities and the IoT
Content: Cities are increasingly thinking holistically about the “smart cities” agenda, and the
mechanisms implied by the phrase “internet of things” has a clear – if unfocussed – part in delivering
that. Viewed in this way, C-ITS are a small part of a much larger picture, and cities will want to be
satisfied that there is a coherent fit.
This section will describe and explore the linkage between C-ITS and the smart cities/internet of
things domain, including:





The potential for C-ITS as an IoT pilot area, or as a domain-specific implementation
Technical comparison between developments in C-ITS and in other IoT domains
Other transport initiatives tending towards the IoT model
Potential synergies between C-ITS functions and other smart cities functions (health and wellbeing,
disability support, employment hubs, etc.)

It will also examine the interaction between IoT and personal smart devices (see section 3.7).
Smart cities and IoT are far too large a topic to be dealt with fully within the CIMEC report. The
section will therefore necessarily be a high-level overview.
Format: Free text, perhaps supported by diagrams.
Sources: As for Section 3.1, Introduction.

www.cimec-project.eu

21

4.

Why implement C-ITS?

4.1. Introduction
Content: Section 3 essentially covers what C-ITS are, and how they relate to other concepts. There
are parameters established in sections 3.2-3.5 that help to categorise C-ITS into coherent solution
structures. This section builds on this to consider the specific benefits, design and delivery of specific
different C-ITS products, i.e. how they map against city policy goals.
Different C-ITS solutions have been described with different levels of clarity and specificity, and with
different levels of support from the supply market. Section 4 does not look at such issues, which are
deferred to Sections 6 and 7.
The introduction describes the structure of Section 4, and how it was constructed.
It also provides an overview of the key sources used for the use case descriptions. Reference will be
made to the Annexes (qv) on previous work including case studies.
Format: Free text.
The detailed structure of this section is not final: the Roadmap sub-sections will be based heavily on
the outcome of WP1 (Deliverable D1.1), where city requirements have been captured, and
specifically the use cases that have been developed (section 8 of the current D1.1 draft).
NB The structure of D1.1 is drawn quite directly from WP1’s information gathering activities. A
further level of analysis, collation and clarification is likely to be needed to produce this section. This
work will be done in the next phase of WP3.
Sources: Drawn essentially from WP1, but reviewed and revised as necessary in the light of feedback
from partner cities, the City Pool, and external review comments.

4.2. Multimodal traffic and transport management
Content: This use case category addresses the policy goal (or benefit area) “increase the efficiency of
traffic flow”. (The word “multimodal” is inserted to emphasise the key policy direction, and to
permit these use cases to be considered in parallel with others such as those in section 4.6.)
Within this section, a series of specific C-ITS use cases will be described which are specifically geared
to this policy goal. The potential list of use cases may be as follows (slightly restructured and
reworded from the current draft D1.1):




Identification of transport needs
Provision of dashboard control on speed limits, signal phases etc.
Provision of dashboard information on congestion, events and incidents
22

www.cimec-project.eu

Each use case will be described in terms of what information needs to be conveyed between city and
vehicle, and what action is then taken to process and use that information.
Following the rationale outlined in section 4.1, this section does not consider the challenges in
delivering these use cases, nor the likely extent of benefits achievable. It focusses solely on benefits
in principle.
Format: Free text, plus one or more tables and possibly also by diagrams.
Sources: From WP1/D1.1, as amended during reviews.

4.3. Individual vehicle management
See section 4.2.

4.4. Cooperative management of urban freight
See section 4.2.

4.5. Cooperative management of electric vehicles
See section 4.2.
NB This category may be broadened into one on “emissions minimisation”.

4.6. Cooperative management of traffic lights
See section 4.2.
NB While this has been identified as a use case category, it is quite systems focussed. This category
may therefore be merged into section 4.3.

4.7. Cooperative incident management
See section 4.2.

4.8. Parking management
See section 4.2.

4.9. Taxi management
See section 4.2.

4.10. Support for vulnerable road users
See section 4.2.
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4.11. Provision of road user information
See section 4.2.
NB While this has been identified as a use case category, it is quite systems focussed. It is distinct
from traffic management, though, and may be worth retaining separately; however some
restructuring may be required.

4.12. Car sharing
See section 4.2.

4.13. Autonomous driving
See section 4.2.
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5.

Categorising C-ITS

5.1. Introduction
Content: Having discussed the relevance of C-ITS to cities, and presented the hypothesised benefits
for them in terms of delivering policy, this section looks at some of the high-level factors involved in
determining whether a C-ITS project is realistic. The subsections are relatively brief, non-technical
and discursive.
The factors presented in this section have two purposes:



They help a city decide whether to pursue a particular C-ITS solution (functionality)
They help a city, possibly in conjunction with its suppliers, to decide how to implement a particular
solution (design and procurement)

Format: Free text.
Sources: The content is drawn from the practical experience of cities with other projects (including
ITS), and is a blend of the outcomes of WP1 and City Pool discussions, and the background
knowledge and experience of project partners.

5.2. Size and nature of benefit
Content: This section describes the issue of how to assess the likely scale of benefit for the city,
including factors such as:





Who receives the benefit (e.g. all vehicles, buses only, specific vehicles, cyclists only, etc.)
How widespread the benefit is (e.g. just at a single junction vs city-wide)
How the benefit is valued (e.g. in monetary terms, in time saved, in accident reduction, or just in
political kudos)
How robust the benefit estimate is likely to be (e.g. how much relevant, quantified evidence exists)

Format: Free text.
Sources: As noted in section 5.1.

5.3. Cost of implementation/operation
Content: This section describes the issue of how to assess the likely scale of cost for the city,
including factors such as:




Cost of system acquisition (i.e. to the city)
Cost of system management/maintenance
Cost to potential users of the system (insofar as that will drive take-up, and therefore benefit)
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Costs of managing consequences are referred to here, but are addressed more fully under section
5.6 on liability and risk (because they may not be monetizable).
Format: Free text.
Sources: As noted in section 5.1.

5.4. Market maturity and future-proofness
Content: This section describes the feasibility of finding suppliers who will be able to fulfil the city’s
project needs, in terms of providing a system meeting the technical requirements.
It also describes issue of how to ensure that the system acquired does not rapidly become obsolete,
because of the rate of change in the market of:




Product design and build, i.e. functionality
System cost (especially of operation)
Utility (e.g. because traffic behaviour changes so that the benefits are no longer delivered)

Format: Free text.
Sources: As noted in section 5.1.

5.5. Dependencies on third parties
Content: One of the key challenges of C-ITS is that is requires road users to be suitably equipped
with matching technologies, and to ensure that they are used. However the level of dependency,
and the hurdle to a road user becoming connected, varies greatly between different solution
concepts.
This section will describe these issues including:




Which users need to be equipped
How specialized and costly the user devices and/or applications are
What level of system management is expected of the road user

These factors will affect the rate of take-up, and the effectiveness in practice, of the road user end of
the C-ITS system.
Format: Free text.
Sources: As noted in section 5.1.

5.6. Liability exposure and risk
Content: A key worry of cities is that, because of the potential for much more direct links with
vehicles and their control, C-ITS will impose significant risk on them. This is in addition to the usual
www.cimec-project.eu
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risks associated with any technical project. Some risks have novel regulatory implications (see
Section 9), while others are capable of management within a city.
This section will discuss risk issues under headings such as:







Accident liability
Breach of privacy – see section 5.7
Imposition of excessive costs or other burdens on road users
Supply failure
Operational inadequacy (e.g. through shortage of skilled staff)
Political risk (e.g. through poor public reception)

Format: Free text.
Sources: As noted in section 5.1.

5.7. Use of personal data
Content: 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.
This section reviews the issues around personal data. An outline analysis will be presented, possibly
using the following framework:






Cat 1: none (e.g. V only receives SPaT on broadcast)
Cat 2: neutral (e.g. non-identifiable CAM)
Cat 3: basic (e.g. identifiable CAM)
Cat 4: contextual (e.g. includes DENM)
Cat 5: detailed (e.g. includes vehicle details – speed, occupancy, emissions etc.)

Format: Free text.
Sources: As noted in section 5.1.
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6.

The supply market

6.1. Introduction
Content: Previous sections have described what C-ITS are, what they can do, and what benefits a city
may derive from them. This section addresses the feasibility of project implementation based on the
state of the supply market for C-ITS products and services.
The introduction describes the purpose and structure of Section 6, and how it was constructed.
Format: Free text.
The detailed structure of this section is not final: it will be based heavily on the outcome of WP2
(Deliverable D2.3), where supplier capabilities and anticipated developments have been captured.
Drafts of this report are not yet available (the deliverable is scheduled for M15 of the project).
Sources: Drawn essentially from WP2, but reviewed and revised as necessary in the light of feedback
from suppliers and external stakeholder bodies (such as the Amsterdam Group).

6.2. Market sectors and structure
See section 6.1.
NB this section includes a discussion of possible disruptions in the supply market which are enabled
by C-ITS, for example where new entrants or new partnerships might break current supplier
dominance.

6.3. Key companies leading C-ITS
See section 6.1.

6.4. Product offerings
See section 6.1.

6.5. Standards and their take-up
See section 6.1.

28
www.cimec-project.eu

7.

Building the business case

7.1. Introduction
Content: One of the biggest questions from cities regarding the value of C-ITS is how strong is the
evidence for the benefits that have been claimed for possible C-ITS solutions. It is generally
understood that the evidence is not strong for many potential city C-ITS use cases; this section
therefore looks at:



What kinds of evidence cities will look for
What sources of evidence already exist

The introduction describes the purpose and structure of Section 7.
Format: Free text, possibly plus flow diagram.
The detailed structure of this section is not final: it may be subject to change as the evidence is
collected and analysed.
Sources: (1) Views from cities on what is important for their business cases, including any evidence
available from city partners, WP1, and the City Pool. (2) Existing and previous C-ITS projects and
initiatives which have attempted to develop or collate evidence.

7.2. Overview of available evidence
Content: This section provides a brief overview of which projects have already provided some
evidence on city C-ITS, and the nature of the evidence. A fuller bibliography and project descriptions
will be included in Annex A.
Format: Primarily tables.
Sources: Summary of Annex A (qv).

7.3. Political feasibility
Content: For a project to be considered by a city, it needs first to be acknowledged by the political
leaders as relevant. In extreme cases, strong political backing may be all that is required (e.g.
because the city is keen to obtain status as a beacon or leader in a particular area).
This section describes:




The circumstances under which C-ITS might become a political “imperative” for a city
What might (conversely) cause a political block that prevents C-ITS planning
In the intermediate situation, the levels of evidence that might be demanded by local politicians in
order for them to be convinced to explore C-ITS
29
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In the last case, a business case for the city will normally include elements of technical and
commercial considerations, justifications of value, and estimates of risk. Sections 7.4-7.8 address
these areas.
Format: Free text.
Sources: Based on advice from city partners, WP1, and the City Pool, collated and possibly extended
by WP3.

7.4. Technical feasibility
Content: Once the necessary political approval is obtained, it will normally be necessary for the city
to undertake some preparatory planning:






What systems might be required by the city
How they would integrate with (or replace) existing systems
What level of operational support they would require (e.g. in terms of personnel)
What external links and partnerships might be required
Etc.

This section describes this process, and the possible sources of evidence including:







Other cities which have deployed already
Supplier materials and representations
Impartial market studies
Commissioned research
Open Requests for Information (RFIs) issued to the market
Piloting

This section also describes how these factors may be simpler or more difficult for particular types of
C-ITS (as described in sections 3-6).
Format: Free text, probably supported by tables.
Sources: As for section 7.3.

7.5. Commercial feasibility
Content: A city will also need to have a reasonably stable indication of the commercial implications
of a C-ITS project. This section describes these, including:






Estimating cost of acquisition and future development
Estimating cost of management, maintenance and support
Identifying suitable procurement approaches – buy, lease, contract, etc.
Approaches to phased procurement
Potential implications (positive and negative) of procurement delays
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This section describes this process, and the possible sources of evidence (essentially the same as
those in section 7.4).
Commercial risks are handled in this section, including financial implications of, for instance, legal
liability or privacy breaches. Non-commercial risks (e.g. poor uptake leading to low benefit, or poor
citizen reaction) are dealt with elsewhere.
Without attempting to provide actual values for cost etc., this section also addresses the likely
commercial simplicity or complexity of particular types of C-ITS (as described in sections 3-6).
Format: Free text, probably supported by tables.
Sources: As for section 7.3.

7.6. Utility – to road users
Content: Benefits of C-ITS are generally of two kinds: direct benefits to (individual) road users, in the
course of their transport activities, and indirect benefits to road users and others through collective
action by the city.
Direct benefits have generally been more widely studied, although in some cases they may have
relatively little resonance for the city as a whole. This has included considerations of the
circumstances in which drivers might be willing to pay for a C-ITS service (which might therefore
support a commercial business model).
This section describes:





Some of the key benefits that individual road users might derive from C-ITS services
How these benefits might be valued on a collective basis, i.e. for evaluation at city level
How the city might leverage such services to achieve incidental city benefits (i.e. as a simple extension
of the systems providing individual benefits)
How cities might address such services, bearing in mind the potential for private sector models

This section will still be geared to the production of a city-focussed business case, and it will not aim
to provide a complete analysis of potential C-ITS benefits for individual travellers.
Also included will be a (tentative) analysis of which particular individual-focussed C-ITS solutions
offer cities the best chance of exploitation for city benefits. These might offer the best opportunity
for rapid acceptance and uptake by the travelling population, and therefore minimise at least one
source of project risk.
Format: Free text.
Sources: Based largely on external initiatives, together with advice from city partners etc.
.
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7.7. Utility – to city managers
Content: This section is complementary to section 7.6. It addresses C-ITS solutions which offer
benefit to the city generally, but not directly to individual travellers (some of whom may be directly
disadvantaged). These include:







Solutions which enhance road safety
Solutions which favour public transport of active modes, and support modal shift
Solutions which improve air quality or other environmental features (e.g. noise)
Solutions which allow enhancements to traffic flow control, improving network capacity
Solutions which support city services (e.g. waste collection, social care)
Solutions which support city maintenance activities (e.g. roadworks)

The specific C-ITS solutions in this category will have been explored more fully in section 4 and will
only be summarised here. Instead, this section describes:





How a city might gather and present quantified evidence
How to present the case that C-ITS benefits are additional
How to compare the benefits achievable through C-ITS with those achievable through other means
How to model the sustainability of benefits delivered by C-ITS

Format: Free text, with tables and possibly diagrams.
Sources: As for section 7.3.

7.8. Social/legal issues
Content: This last section covers the connected but separate areas of:



Social acceptability: how well people will respond to the C-ITS services provided, which will influence
direct take-up, market energy, compliance on the road and political will for future developments
Legal context: does the C-ITS solution fit within the city’s legal duties, does the implementation give
rise to significant risks (e.g. in handling personal data), is the solution consistent with existing road
law, etc.

This is expected to be important in many cities’ business cases, as they impose external risks which
cannot simply be mitigated by good project decisions.
It is beyond the scope of CIMEC to undertake a full analysis of the social and legal issues associated
with C-ITS, and in any case they appear to be quite fluid at present. Instead, this section will:




Summarise the key social/legal issues – including privacy and liability – that have been identified and
presented in other work
Identified statements of position from EC and MS which aim to address these issues (and which
therefore reduce the risk for cities)
A brief summary of which C-ITS solutions are likely to suffer most/least from these risks
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Format: Free text.
Sources: Input drawn existing and previous work – notably the C-ITS Platform and various MS
initiatives. Comments will also be taken into account from city partners etc. (as for section 7.3).
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8.

Implementing city C-ITS infrastructure

8.1. Introduction
Content: This section brings together the analysis and presentation materials of sections 2-8 to
collate headline guidance to cities on whether, when and how to become involved in C-ITS projects.
This introduction summarises the role of the section, carefully caveating:



Aspects that are likely to vary from city to city
Aspects where there is uncertainty because of the nature of the current and emerging C-ITS market

This section does not provide a complete handbook for C-ITS planning and implementation. It
assumes that cities have their established working practices, and are comfortable and familiar
undertaking these activities in more traditional ITS areas (say, for traffic signal control or bus
information systems). Instead it focusses on aspects which are specific and distinct for C-ITS.
This has several benefits:




It keeps the section short and focused
It avoids errors of detail where CIMEC has not complete captured specific local procedures (for
instance on decision committees)
It avoids being perceived as patronizing to the professionals whom it addresses

NB The detailed structure of this section is subject to change as the detailed work of WP3 is
undertaken.
Format: Free text.
Sources: New to CIMEC, drawing throughout on partner experience.

8.2. Setting a strategy
Content: This section summarises advice on the specific issues involved in establishing a high-level
strategy for C-ITS infrastructure, including issues such as how it links with other dynamics in the
transport marketplace like vehicle automation and MaaS.
Format: Free text.
Sources: New to CIMEC. Refers particularly but not exclusively to Section 2.
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8.3. Designing an architecture
Content: This section summarises advice on the specific issues involved in selecting a design
philosophy for C-ITS infrastructure in the city, including basic issues such as the use of core
communication networks and the use of vehicle vs personal devices.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects principally with Section 3.

8.4. Planning a programme
Content: This section summarises advice on the specific issues involved in establishing a mediumterm plan for C-ITS infrastructure, including issues such as selecting and staging functionality, setting
and managing budgets, setting up and sustaining strategic management, and tracking market
opportunities.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects principally with Sections 4 and 5.

8.5. Coordinating the stakeholders
Content: This section summarises advice on the specific issues involved in establishing, supporting
and possibly leading the community of participants in local C-ITS implementation, including (as
appropriate to the context) groups such as public transport operators, business communities, and
disabled travellers, as well as actual and potential system suppliers.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects with parts of Sections 2 and 3.

8.6. Procuring a system
Content: This section summarises advice on the specific issues involved in procuring C-ITS
infrastructure, including issues such as appropriate commercial models, specification requirements
and evaluation criteria.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects with sections 6 and 7.
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8.7. Implementation
Content: This section summarises advice on the specific issues involved in implementing C-ITS
infrastructure, including issues such as project phasing and iterative evaluation, public
communication, go-live commissioning, and monitoring of user-side activities.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects with sections 6 and 7.

8.8. Operations and maintenance
Content: This section summarises advice on the specific issues involved in operating C-ITS
infrastructure, including issues such as fault management, data management and cybersecurity.
Format: Free text, possibly with some tables.
Sources: New to CIMEC. Connects with sections 6 and 7.
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9.

The wider context

9.1. Introduction
Content: The final section of the Roadmap is slightly different, in that it does not directly address
cities. Instead, this section picks up the issues that have arisen where city actions are constrained or
limited by factors outside their control, and suggests potential actions that would help to ease these.
The introduction describes the purpose and structure of Section 9, as well as identifying its audience
– primarily policymakers at national and European levels, but also the automotive industry and its
telematics supply chain. (Cities’ ITS suppliers are not directly addressed here: they are implicitly
addressed in Sections 2-8, since they will need to create and deliver products that meet cities’
project needs.)
Format: Free text.
Sources: Summarising the text of the section.

9.2. Regulatory obligations
Content: Regulatory obligations on cities are of two kinds:



Legal duties that they need to fulfil
Legal constrains and limitations that they must observe

Policymakers need to ensure that the regulatory environment is sufficiently clear, and sufficiently
supportive, in both these areas, in order to encourage appropriate C-ITS deployment. This section
briefly describes some steps that could or should be taken in this area.
Format: Free text.
It may be necessary to caveat this section, in order that it is not taken as legal advice (which is
outside the scope and competence of CIMEC).
Sources: This section largely reflects the outstanding legal issues identified in section 7.8.

9.3. Public expectation
Content: People increasingly expect public bodies to deliver services in particular ways, taking
account of socio-technological developments. Ten years ago, it became almost imperative for cities
to provide web-based services; today, the focus is on mobile-accessible services and social media
channels. These developments are likely to continue.
While central authorities are unlikely to materially control these expectations, they may have a role
in tracking them and advising cities (cf. also recent developments in open data policy).
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Format: Free text.
Sources: Created in WP3. This section is likely to pick up some of the social issues identified in
section 7.8; it will also draw on the results of previous C-ITS trials which include elements of user
feedback.

9.4. Funding support
Content: As identified in section 7, once political acceptance has been secured in principle, there are
a number of questions of detail.
Among the risks seen by cities are economic ones: perhaps prices will come down dramatically in a
few years, or systems improve to give much better benefit for the same cost. In a fiscal environment
where money is tight, these factors may have a significant impact.
The provision of central funding support is a well-established approach to move innovations towards
maturity. There are many options, from co-funding to targeted grants, competitions and challenges,
that are already widely used at both European and national levels, and some of these mechanisms
are already beginning to be used for C-ITS.
This section explores the utility and value of such support, and how it might best change over time
as experience increases and the market (both for product supply and user experience) evolves.
Format: Free text.
Sources: CIMEC partners’ opinion, collated through WP3. NB While the work of other
projects/initiatives will contribute to the CIMEC discussion, this section will not be a repetition or
survey of other people’s proposals.
Cf. also section 7.5.

9.5. Implementation support
Content: This section is linked to, and follows from, the previous one.
As well as cost, a second major concern is that cities do not have a clear idea of what actual systems
need to be put in place to deliver C-ITS effectively. 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 also helps the supply market, because they no longer have to
build many slightly different types of system.
This section will review some of the key areas where cities currently feel the need for technical
guidance from central authorities, in order to avoid incompatible approaches.
Format: Free text.
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Sources: As with section 9.4, this is based on CIMEC partners’ opinion, collated through WP3. City
perspectives (including any input available from WP1) will also be relevant here.

9.6. Private sector developments
Content: Cities cannot control the readiness of the market for C-ITS services, as described in sections
5.4 and 5.5. Many aspects of the business case will therefore depend on what progress is made in
other sectors, particularly in vehicles and vehicle telematics but also (as described in sections 3.63.8) in areas like vehicle autonomy and smart personal devices.
This section provides a commentary on these factors. The aim is twofold:



To make participants in other sectors aware that the pace of cities’ C-ITS implementation will be
strongly coupled to other developments
To encourage policymakers, in their promotion of a connected future, to also consider these other
areas

Format: Free text.
Sources: This section largely reflects the outstanding issues identified in the relevant parts of
sections 3 and 5, as mentioned.

9.7. Developing the evidence base
Content: A city business case (as described in section 7) is likely to depend on several sources of
evidence, which demonstrate the sustainable cost-effectiveness of investment in a particular
technical C-ITS project. Such evidence is limited at present.
This section describes the role that central authorities have (and are beginning to discharge) in
gaining such evidence through supported R&D projects, and the necessity in the coming years of
sustaining, interpreting and disseminating this evidence for cities.
The intention is that (elements of) this Roadmap will provide a basis document, which can be
evolved over time to provide up-to-date guidance on selecting and implementing city C-ITS services.
Format: Free text.
Sources: This section largely reflects the shortfall between available evidence (as described in
section 7.2) and required evidence (as described in sections 7.3-7.8).
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10. Conclusions
10.1. Summary of “state of the art”
Content: This section summarises the supply side review presented in the Roadmap.
Format: Free text.
Sources: Drawn primarily from sections 3, 4 and 6.

10.2. Summary of recommended city actions
Content: This section summarises the CIMEC’s conclusions on how cities should respond.
Format: Free text.
Sources: Drawn primarily from sections 5 and 8.

10.3. Summary of recommended actions by others
Coordination and communication
Content: The 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. This section summarises the CIMEC conclusions on
this for bodies such as the C-ITS Platform at European level, and probably also parallel activities at
national/regional levels.
Format: Free text.
Sources: Created during WP3.

Evidence base
Content: 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.
This section describes our conclusions on the best ways of achieving this.
Format: Free text.
Sources: Created during WP3.
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Annex A: Reference sources
A.1 C-ITS projects
Content: This section provides an overview of which projects have already provided some evidence
on city C-ITS, and the nature of the evidence. The following will be included:








The C-ITS Platform
The Car2Car Consortium and the Amsterdam Group
The Rotterdam-Vienna Connected Corridor project (NL, DE, AT), and its London-Dover extension (UK)
European projects, especially CODECS (as current) but also Compass4D, CONVERGE, DriveC2X, TEAM
Current planned research (especially H2020 calls) where the results may provide evidence in the near
future
Ertico reviews and activities, including the TM2.0 platform
Where available, summaries of national C-ITS research (focusing on project partners’ Member States)

In some cases these initiatives will have contacts through whom additional references may be
acquired.
Format: Primarily tables.
Sources: All project partners; contacts with known initiatives; targeted search on CORDIS; any
opportunistic sources of data.
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Annex B: Outline city strategies
B.1 Introduction
Content: This annex fulfils the requirement in the proposal to have a documented approach, from
each CIMEC partner city, on their approach to C-ITS, as constructed on the basis of what they have
learned in the CIMEC project.
NB This annex does not appear in the Draft Roadmap (Deliverable D3.2), and is constructed by/with
cities in the process of updating to the Final Roadmap (Deliverable D3.3).
This annex introduction describes this process. It also confirms that the content is indicative, and not
a commitment on behalf of the cities.
Format: Free text.
Sources: Created during WP3.

B.2 Bilbao
Content: This section describes the approach that the Bilbao city partner would now expect to take
to C-ITS, as a result of the project. It will include:








An overview of Bilbao’s current ITS, and its readiness for C-ITS
A list of the C-ITS services which are considered to be most relevant to Bilbao, perhaps prioritized
An outline of Bilbao’s preferred approach to architecture (eg roadside devices vs mobile
communications)
A description of where (eg which junctions, which zones) Bilbao would envisage deployment of these
services
An indication of when Bilbao might envisage deploying these services, assuming that a suitable costeffective products were available
The processes that Bilbao would need to undertake in the next few years to validate this strategy, and
if appropriate to begin deployment
Any external dependencies – eg on action by legislators, funding providers, vehicle operators

Format: The format of this annex is to be discussed with city partners. It is anticipated that it will be
Free text but within an agreed common structure; the city partner may prefer to make use of tables,
etc in some places.
The structure should broadly parallel the structure of Section 8.
Sources: Created during WP3 by MLC on behalf of Bilbao City, in coordination with the WP3 leader.

B.3 Kassel
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As B.2, but for Kassel.

B.4 Reading
As B.2, but for Reading.

B.5 Trondheim
As B.2, but for Trondheim.
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