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This document represents the views of the members of the C-ITS Platform on the subject 
matter. These views have not been formally adopted by the Commission and should not be 
considered as a statement of the Commission. The European Commission does not 
guarantee the accuracy of the data included in this document, nor does it accept 
responsibility for any use made thereof. 
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Ultimately, urban stakeholders will choose which C-ITS services can best address local 
problems and bottlenecks but as deployment comes with a cost it must be fully suitable and 
effective in the urban environment and demonstrate it can directly benefit the citizen. In this 
context the need to widen the scope of C-ITS services to more urban specific use cases was 
recognised. As such, new C-ITS services and extended functionality or user groups of existing 
Day 1 and Day 1.5 services were identified by the Working Group.  

A number of dedicated urban C-ITS projects and initiatives, at both national and European 
levels, have produced valuable results and fostered exchange of best practises. However, 
further Urban C-ITS research and pre-deployment testing and Urban C-ITS standardisation 
initiatives will be crucial in the near future. To address this and to guide such developments 
a number of specific recommendations have been identified by the Working Group. Notably 
the need to demonstrate the benefit of C-ITS in a complex urban environment with a wider 
range of transport modes and urban C-ITS services with the full chain of urban stakeholders 
is essential. Standardisation activities, notably within the Urban ITS Standardisation Mandate 
that facilitate interface interoperability, multi-vendor integration and urban C-ITS service 
harmonisation, are also crucially important. 

The deployment of C-ITS services in urban areas across Europe will require the involvement 
and support of a wide range of public and private actors all of which have unique roles and 
responsibilities. In particular, both Member States and the European Commission have a role 
to enable the appropriate financial and technical support to facilitate C-ITS deployment. 
European Industry and standardisation organisations need to work closely with local 
authorities to better understand their needs and requirements. C-ITS initiatives and 
platforms must ensure the active participation of local authorities and future projects and 
deployment activities must address the defined research requirements. Local authorities and 
the public transport sector have a responsibility themselves to define their own C-ITS 
deployment strategies and engage with C-ITS stakeholders to define how C-ITS can best 
support their sector and local context.  

Business Models 

The deployment of C-ITS cannot rely on public funding alone and requires the involvement 
of stakeholders from different industries and the public sector. To give sufficient confidence 
to the core stakeholders to invest, the decision to deploy Cooperative Systems has to be 
based on sound and convincing business cases for all the actors along the value chain. 

The cost-benefit analysis carried out in the first phase of the C-ITS Platform clearly showed 
that the potential benefits of C-ITS strongly outweigh the costs, but also that these benefits 
will only materialise over time, and depend strongly on coordinated and accelerated 
deployment.  
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Since the C-ITS trust model is based on a multiple root CA architecture, the role of a C-ITS 
central point of contact (CPOC) is also needed to periodically receive information from the 
participating root CAs via secure communication. The CPOC role has a close link to the TLM 
role and takes over operational security functions such as the certificate verification of root 
CA certificates and the publication of the ECTL.  

Both the TLM and the CPOC are unique entities in Europe appointed by the Policy Authority. 
C-ITS Platform WG Security proposes that these centralised unique roles of the TLM and 
CPOC shall be taken over by the Commission as an impartial neutral body recognised by all 
Member States, industry representatives and other involved stakeholders. These roles are 
needed for coordination of all stakeholders that deploy C-ITS and interoperability of C-ITS in 
Europe and shall hence be operated by the Commission.  

EU Root Certificate Authority (EU Root CA): 

In general a root CA can be operated by a governmental (i.e. European Member State) or a 
private organization since the European C-ITS platform has chosen a public-private model for 
the deployment of the EU CCMS, which is based on a distributed architecture. However, in 
order to guarantee the functioning of the C-ITS security scheme with a high level of 
availability, there is a need that at all times at least one root CA is available in the C-ITS trust 
model architecture. Therefore, an EU root CA shall be provided to all the entities 
participating to the C-ITS trust model and which do not set up their own root CA. This is 
especially needed in the start-up phase of the C-ITS trust model to ensure that C-ITS 
deployment initiatives (e.g., gathered under the C-ROADS platform) can test and operate 
their initial deployment in an interoperable manner. The Working Group Security of the C-
ITS Platform proposes that the set-up of the EU Root CA shall be started by the Commission 
as an impartial neutral body recognised by all Member States and industry 
representatives, but the actual operation of the EU Root CA could be the contracted 
responsibility of a commercial company. The sub-CAs of the EU root CA (Enrolment Authority 
and Authorization Authority) could also be run by contracted entities.  

There is broad agreement from the European Member States and the industry 
representatives on the urgent need to setup the common European elements within the EU 
CCMS (i.e., CPOC, TLM and EU Root CA at European level) and that the Commission services 
could implement these roles. As noted in the C-ITS Strategy COM 2016/766 the Commission 
already takes an active role in similar systems, like for instance for the Smart Tachograph 
where parts of the trust model (e.g., European Root Certification Authority) are operated by 
the Commission. 

3.4. Recommendati ons 
The following recommendations have been agreed upon in Working Group Security in Phase 
II of the C-ITS Platform: 
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Supervisory Body and DG JUST. The Article 29 Working Party nominated a representative 
from its technology subgroup to the Working Group Data Protection & Privacy. 

All results, outputs and expert recommendations of the C-ITS Platform Working Group 
Data Protection & Privacy have been prepared and discussed by the nominated experts 
representing the organisations and countries listed in "C-ITS Platform Phase II Annex I WG 
Participant Lists", annexed to this report. 

4.3. Conclusions 

 Legal Issues 4.3.1

4.3.1.1 Legal basis according to article 6 of the General Data Protection Regulation, 
lawfulness of processing 

The Working Group finds that the preferred solution in the long term for lawfully processing 
personal data in the context of C-ITS should be carried out in accordance with a legal 
obligation where processing data is necessary for the performance for a task carried out in 
the public interest. This processing must have a basis in the European Union or Member 
State law. As the aim is to have a European-wide interoperable system, the enactment of an 
EU-legal instrument would be needed. 

In that EU-instrument, the general conditions governing the lawfulness of processing 
personal data would be specified as well as the type of personal data being processed and 
the data subjects concerned. In addition, the data controller(s) would be determined. It also 
should be defined in the EU-instrument if the controller performing a task in the public 
interest should necessarily be a public authority or could also be another natural or legal 
person. Furthermore, it should take into account the entities to which personal data may be 
disclosed, the purpose limitations, storage period and other measures that would be needed 
to ensure lawful and fair processing of personal data in the context of C-ITS. It was noted 
that the EU-instrument must be proportionate to the legitimate aim pursued.  

As the enactment of an EU instrument will require time, and the goal is to start deployment 
of C-ITS in 2019, the Working Group thoroughly discussed which legal basis could be used 
during a transitional phase until an EU-instrument has been enacted, namely concentrating 
on consent and on the performance of a contract. 

From a legal point of view, the Working Group considers that performance of the contract 
(between the data subject and the data controller and between the data controllers 
themselves) might be an appropriate legal basis. In this respect, the Working Group 
recognised that the complexity of the contractual relationship in the C-ITS framework as well 
as the long chain of actors being involved, should be linked to the concept of joint 
controllership as defined in the article 26 of the GDPR if performance of the contract is to be 
used as the legal basis in the C-ITS or the consortium acting as a single controller. However, 
this would require different levels of responsibilities. It also requires an analysis of the 
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authorities develop urban transport and mobility policies that can achieve the best return on 
investment, and ensure consistency and continuity with other local and regional solutions.  

The goal of local authorities for urban transport, in this respect, is to develop integrated and 
multimodal mobility solutions that supports and promotes the use of public transport and 
other sustainable modes of transport, (such as collective modes, walking and cycling) and 
reduces the number of fatalities and incidents. A more accessible and user friendly public 
transport system17 combined with tailored on demand mobility services is a key element in 
urban traffic management. There is no universal solution for urban traffic management and 
a range of applications have been developed over many years. Static /  dynamic traffic 
signals, parking control systems and schemes, pedestrian zones, public transport services 
provision, freight transport services provision and access control are some of the typical 
management measures found in our towns and cities. How the road network is managed can 
vary greatly from area to area and there are local, national and international legislation and 
policies that influence this. Managing traffic in urban areas is a complex, multi-layered and 
multi-faceted process, generally involving a range of diverse agencies. Whilst cities vary in 
their operational structure, a common theme is the close relationship between the local 
authority and the public transport operators' of a given city. National and international 
standards do apply to some of the management tools used for traffic management, for 
example traffic signals operate in a broadly similar fashion across Europe although there are 
some differences between Member States. However, it is local policy that is responsible for 
traffic management and it is likely to have the greatest influence on how urban traffic is 
managed. Effective Intelligent Transport Systems (ITS) enabled traffic management needs to 
fully take into account the needs and expectations of all local stakeholders including 
residents, businesses and visitors. The individual combination of services needs to function 
as additional traffic management tools for implementing local traffic policies. Effective traffic 
management enabled by ITS is a powerful tool to create modal shift that most growing cities 
now depend on. 

Intelligent Transport Systems (ITS) have enabled operators of urban transport networks 
across Europe for many years to manage traffic, meet local policy goals and help meet ever-
growing needs and requirements. ITS can only be deployed to their optimal effect, when 
they are applied within a strategic framework, following careful planning, aligned with 
transparent policy goals and with clear roles distributed among all relevant stakeholders. For 
this reason, an integrated approach towards a modal shift including different transport 
modes and mobility services, and bringing together both technical and policy and political 
considerations is essential. 

 

                                                      
17 This includes all public transport modes, buses, trams, metro, Public Bike Share, etc. 
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C-ITS as the next generation of ITS, has the potential to play a significant role in helping cities 
address the problems associated with growing urbanisation. C-ITS in an urban context is all 
about managing traffic in a smarter and safer way in order to fulfil policy objectives. Such 
objectives primarily concern addressing problems created by increased traffic, pollution, 
emissions and making cities liveable. 

C-ITS will allow connected vehicles to directly interact with each other and, for relevant 
services, with the road infrastructure. This interaction will allow road users and traffic 
managers to share and use information previously not available and to coordinate their 
actions. This cooperative element enabled by digital connectivity is expected to significantly 
improve road safety and traffic efficiency, by helping the people take the right decisions at 
the right time and adapt to the traffic situation, following in accordance with the actual 
determined local mobility management scheme/policy in place. For the traveller this could 
mean receiving various sources of travel information even prior to boarding any vehicle and 
also during the journey whether being the passenger or the driver of a public transport 
bus/tram/freight delivery vehicle/pedestrians etc.  

C-ITS can support all (road based) transport modes, not just passenger cars as commonly 
perceived in the urban ITS domain. C-ITS in an urban context therefore means public 
transport vehicles (bus, tram etc.), vulnerable road users (bicycles, pedestrians), delivery and 
freight vehicles, emergency vehicles, taxi fleets, car-sharing/ride-sharing vehicles along with 
passenger cars. This wide range of vehicle types must be able to communicate with each 
other and the infrastructure and traffic management authorities. Only in this integrated and 
multimodal context can it be expected that local authorities will be interested in 
cooperative-intelligent transport systems to support strong policy objectives that aim to 
reduce congestion, encourage modal shift to sustainable/collective modes and enable 
innovative mobility services to reduce car ownership. However, like all innovative products 
and services, the user acceptance and benefit to the traveller must be clear and justified. 
The deployment of C-ITS in an urban context must benefit all types of travellers directly and 
it must be demonstrated that they will use the technology provided. 

The objective of C-ITS is to make traffic safer and more efficient but in an urban context it is 
a piece of a broader puzzle of building an integrated and sustainable urban mobility 
ecosystem. However, as the deployment of existing ITS solutions in cities across Europe has 
already demonstrated, a number of challenges can be expected along with important 
considerations to be taken into account. This task is even more complicated when taking 
into account many cities across Europe still do not having 'traditional' ITS. The topic of C-ITS 
in urban areas has received increased attention in recent years and a number of dedicated 
urban C-ITS initiatives have been conducted. To bring the topic further in the spotlight 
amongst all C-ITS stakeholders, and learning from previous experiences with urban ITS, the 
basic question "are cities ready for C-ITS or "is C-ITS ready for cities" needs to be addressed. 
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During the first phase of the C-ITS Platform it was discussed that communication between 
vehicles, infrastructure and other road users is crucial to increase the safety of future 
automated vehicles and their full integration in the overall transport system. Cooperation, 
connectivity, and automation are not complementary trends; they reinforce each other and 
will over time completely merge. Nevertheless, higher levels of automation itself will have a 
profound impact on urban mobility, which needs to be addressed to figure out how it can 
positively enable sustainable and integrated urban mobility and not negatively influence 
urban mobility. In particular, the focus and emphasis of urban stakeholders on higher levels 
of automation is less on the technology itself and more on the services it can offer and 
shape urban mobility. In an urban context, automation services that support shared mobility 
are of particular interest and will likely differ from those in an inter-urban context and 
motorway context. 

However, while C-ITS hold promise to make traffic networks safer and more efficient, the 
deployment of C-ITS in cities will incur costs in terms of infrastructure, data creation and 
processing, employment etc. Therefore, all stakeholders need to better understand what 
benefits they will bring, how they will support the delivery of a sustainable and integrated 
transport system and how these systems will work in a multimodal urban context to justify 
such investments. 

6.3. Objectives of the Working Group  
Building on the work achieved in the Implementation Issues WG of the first phase of the C-
ITS Platform, the overall objective of the Urban WG was to better understand how C-ITS can 
be used in a multimodal urban context, in particular how it impacts and relates to public 
transport, what the deployment barriers and solutions are and what needs to be done at 
national and European levels to support its timely deployment in cities across Europe. The 
objective was to conduct a number of activities that complement existing Urban C-ITS 
initiatives after performing a gap-analysis. The work was conducted in a manner that 
respected that no one size fits all concerning the unique approach of each and every city but 
where relevant the commonalities between them were highlighted and addressed. The 
primary focus of the WG was the deployment of cooperative-ITS in cities but the link with 
automation was also explored. The link with automation will be a long-term activity. 

6.4. Organisation of Work  
The Urban WG held seven meetings between September 2016 - 2017. The work was based 
on face-to-face meetings and teleconferences. DG MOVE as the chair of the WG took care of 
organising WG meetings and teleconferences, maintaining relations with other C-ITS 
Platform WGs. The Urban WG worked very closely with the Enhanced Traffic Management 
WG. 

All results, outputs and expert recommendations of the C-ITS Platform Working Group 
Urban have been prepared and discussed by the nominated experts representing the 
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organisations and countries listed in "C-ITS Platform Phase II Annex I WG Participant Lists", 
annexed to this report. 

6.5. Work Items of the Working Group  

 Urban C-ITS Deployment Barriers  6.5.1

Across Europe, Intelligent Transport Systems have played a crucial role in the development 
and modernisation of transport systems over the last thirty years in urban areas. Within this 
timeframe, local authorities have invested and deployed various ITS applications to support 
their own local policy objectives and requirements. However, within this timeframe the 
deployment of ITS in urban areas has often been fragmented as highlighted above. Since 
2000, cities across Europe have made bold advancements in urban ITS but a number of 
underlying barriers may hamper the timely and effective deployment of C-ITS in cities. 

6.5.1.1 Part 1: Underlying Barriers  

Political context 

Local authorities have a strong political context which heavily influences what ITS is 
deployed, how it is deployed and when. The political landscape means that long-term 
planning is often constrained by frequent elections and the political priorities of the 
governing administration. Transport often competes with education and health care from 
the same scarce budget and thus investment projects need to demonstrate immediate 
benefits and strong added value. In particular, such investments need to directly show how 
the citizen will benefit and sometimes it is difficult to quantify the benefits of ITS 
applications and services. 

Complex stakeholder structure 

Urban transport by its very nature is multimodal and made up by a range of transport 
modes, operators and authorities. In most cases, cities have an integrated transport system, 
but many still have a multitude of different operators usually under the control of one 
authority. This means that deploying (cooperative) ITS can be more complicated and time-
consuming. Competences and responsibilities concerning the introduction or deployment of 
new technologies are distributed over various public and private stakeholders; for example, 
between the road authority and public transport operator(s). In some cases, urban and inter-
urban road networks are managed by different authorities with different priorities. 
Consequently, the structure of the transport ecosystem is complex and sometimes 
fragmented.  

Financial 

Urban stakeholders, in particular local authorities and public transport operators, are 
increasingly constrained by lack of funds to support the initial implementation, maintenance 
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and continued operation of ITS systems. Depending on the business model, there may be 
financial implications for the local authority and other urban stakeholders. A city will invest 
in what it can afford. However, in the current economic climate, local budgets continue to be 
squeezed meaning less money is available to improve its transport system.  

Market penetration rates and investments 

The classic ´chicken and egg ́problem is highly relevant for ITS with stakeholders, normally 
only willing to invest in the relevant infrastructure once a substantial market penetration 
rate has been achieved unless compensation for infrastructural investments and operating 
costs are provided. 

Timely and complicated tendering/procurement processes 

Tendering and procurement is often governed by strict and detailed procedures and 
normally operates in cycles of 5-10 years which means procuring ITS with fast moving 
technologies is often a headache for many local authorities. At present, there are no 
harmonised processes or tools that can be used under multiple national legal frameworks. 

Keeping up with the pace of innovation 

Local authorities are normally risk averse to new technologies with the exception of some 
cities that wish to be pioneers of innovation. With high levels of public scrutiny regarding 
investments and public expenditure, ITS deployments must be full proof and guarantee 
safety and high levels of service. In addition, ITS moves at a fast pace while public processes 
do not normally keep up. On average, local authorities have a limited number of personnel 
working on traffic management and a number of tasks and projects are outsourced. The lack 
of resources may often severely hamper local authorities' ability to keep up with the pace of 
innovation and in many cases traffic management is outsourced.  

Vendor and technology lock-in  

ITS systems and traffic management software are often proprietary, meaning that local 
authorities are increasingly 'locked-in' with proprietary systems making them dependent on 
long-serving vendors for products and services. They are therefore increasingly unable to use 
other vendors or choose other technology solutions from existing legacy systems without 
substantial switching costs which remove flexibility to implement different types of ITS 
systems which C-ITS has an opportunity to address.  

6.5.1.2 Part 2: C-ITS Specific Barriers  

The WG conducted an exercise to identify the barriers of deploying C-ITS in cities. This 
highlighted that in addition to existing barriers associated with traditional ITS systems, a 
number of additional barriers might make the deployment of C-ITS even more difficult and 
complex. The exercise was conducted for a subset of C-ITS services the WG members agreed 
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Function Existing ITS Examples 
Advisory 
GLOSA/Time To 
Green (TTG) 
Traffic information 
and smart routing 

Helmond - camera and loop detection of congestion (due to closing 
times of railway crossing) at main southern access road. 

Park and Ride 
information 

Vienna - real time information on the number of available parking 
spaces at specific P&R facilities can be displayed (analog or via an 
application). 

Road works warning Budapest - Information on ongoing road works is available via online 
webpage, integrated with Waze navigation system information 
(http://kozut.bkkinfo.hu/) 

Vulnerable road user 
protection 
(pedestrians, cyclists, 
motorcyclists) 

Helmond - radar/camera systems to detect pedestrians and cyclists 
in order to increase green time at crossings. Sound support of traffic 
controller for visually impaired persons. 

Signal 
violation/intersection 
safety 

Madrid - has installed red light traffic safety systems that detect the 
steps of vehicles that pass the crossing in the red phase of the traffic 
light. The location information for these systems is published in the 
open data portal. The photographs of the infringing vehicles are 
received in the Traffic Management Centre of the City of Madrid and 
after their validation by the agents of the authority, they are 
processed automatically.  
Budapest - Cameras in busy intersections monitoring signal violation 
(red running) and prohibited turns  
- Cameras monitoring busy bus lanes 
- Extra red light for speeding cars detected before dangerous 
intersections with pedestrian crossings 

On street parking 
information and 
management 

Helmond - smart camera pilot at one location in Helmond to detect 
on street free parking spaces. Both for city management information 
as well as route guidance/information for individual car users. 

 

The activity highlighted the technical differences between the different methods in terms of 
how the information and advice is communicated to travellers and between different actors. 
The need to have commonly agreed C-ITS service definitions which highlight the equivalent 
ITS tools that already exist and can be used was also highlighted in this task. Linked with the 
task on research needs, the activity highlighted the need to further demonstrate in 
quantifiable measurements, the benefit of performing such functions via C-ITS in 
comparison to other commonly used methods. 

 Research Needs 6.5.3

Research is often the foundation for innovation and technological advancement - planting 
the seeds from which new industries and markets can grow. In the field of cooperative-ITS, a 
substantial amount of research and development has already taken place at national, 



http://cimec-project.eu/
http://www.compass4d.eu/
http://www.drive-c2x.eu/
http://fot-net.eu/
http://www.ecomove-project.eu/links/freilot/
http://www.ecomove-project.eu/links/freilot/
http://www.opticities.com/
http://www.opticities.com/
http://www.collaborative-team.eu/
http://www.collaborative-team.eu/
http://www.vruits.eu/
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EU Project Useful Urban Project Results Status 
Recommendations, Exploitation Plan 

AUTOCITS 
www.autocits.eu 

Pilot testing of C-ITS services for automated 
vehicles on outer-ring roads entering cities in 
Paris, Madrid, Lisbon 

On-going 

CAPITAL 
http://capital-project.its-
elearning.eu 

Preparation of C-ITS training and educational 
resources for local authorities 

On-going 

C-MOBILE 
http://c -mobile-
project.eu/ 

Large-scale deployment of bundled C-ITS services 
in complex urban and extra-urban areas in 8 cities 
across 6 MS. incl. interactions with VRUs. On a 
small scale the extension towards automated 
driving is piloted.  

On-going 

CODECS 
www.codecs-project.eu 

Common technical specifications for interfacing 
the vehicle and urban traffic management system 
& urban transport authority C-ITS requirements  

On-going 

CO-GISTICS 
http://cogistics.eu 

Pilot results of C-ITS for logistics - Intelligent Truck 
Parking and Delivery Areas Management, Cargo 
Transport Optimisation, CO2 Footprint 
Monitoring and Estimation, Priority and Speed 
Advice and Eco-Drive Support. 

On-going 

C-ROADS 
https://www.c-roads.eu/ 

Pilot testing of C-ITS services (CZ, FR in particular 
useful for inner-city testing)  

On-going 

C-THE-DIFFERENCE 
www.c-thedifference.eu 

Pilot testing of different C-ITS services in Helmond 
and Bordeaux based on ITS-G5 and 3G/LTE.20 

On-going 

SPICE 
http://spice-project.eu 

Preparation of ITS Procurement Guidelines On-going 

Based on the gap analysis of available research of Urban C-ITS, a set of research 
recommendations based on city requirements have been developed. Underlying 
advancements on security and privacy is a pre-requisite for all of the points listed below: 

1. Urban research at European and national levels over the next 5 years should include a 
large focus on cooperative-ITS in a complex urban multimodal environment. The role of 
automation is crucially important to research but in the short-term research projects and 
initiatives should continue to focus on further analysing, developing and testing C-ITS 
systems in a complex urban environment. 

2. Pilot and demonstration projects have so far focused on evaluating the benefits of new 
systems and technologies without comparing them to existing versions. Conducting 
research that compares existing ITS systems with upgraded or new C-ITS systems21 is 

                                                      
20 The C-ITS services that will be tested in this project closely mirror the same C-ITS services analysed in more 
detail by the Urban WG in various tasks. 
21 Conducting such research is feasible provided that the baseline data is available. 

http://www.autocits.eu/
http://capital-project.its-elearning.eu/
http://capital-project.its-elearning.eu/
http://c-mobile-project.eu/
http://c-mobile-project.eu/
http://www.codecs-project.eu/
http://cogistics.eu/
https://www.c-roads.eu/
http://www.c-thedifference.eu/
http://spice-project.eu/
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desirable. Such finding and research would be highly advantageous for urban 
stakeholders to better understand the differences and advantages/disadvantages of C-
ITS with existing ITS systems in relation to their specific needs.22 Projects and initiatives 
must also ensure that results, whether negative or positive, are conveyed in a neutral 
and unbiased manner. Such results must quantify the results in a way that are easily 
understood and useful for local authorities and demonstrate how they can support local 
policy objectives i.e. congestion, pollution, modal shift etc.  

3. Future research should include a broader and more specific range of Urban C-ITS 
services beyond those listed in the Phase I day 1 /  day 1.5 lists but also the additional 
urban services defined by the Urban WG in section 6.5.6 of this report incl. Annex III23 
and other relevant projects such as CIMEC.24  

4. Projects and pilots in the future will need to include a larger amount of vehicles and a 
wider range of vehicles types, including public transport (bus, tram), emergency 
vehicles, freight and vulnerable road users (pedestrians, cyclists, motorcyclists, etc.). 
Current research has predominantly been tested on private passenger cars. In addition, 
the network coverage of future projects should also focus more multimodal 
intersections within cities. The of integration between C-ITS and the traffic management 
centre should also be better explored. The focus of such projects should not just be on 
passenger mobility but also urban freight (incl. city hubs and ports) and the link between 
them. 

5. Enhanced and harmonised evaluation methodologies that can cater for high levels of 
data and include more safety and economic related KPIs are important. More emphasis 
on analysing and evaluating user behaviour (i.e. making relevant decisions after receiving 
information or ignoring C-ITS messages) and liability considerations for public authorities 
is desirable and essential incl. developing a common evaluation methodology including 
common KPIs, so that results from various pilot tests and deployments can be compared. 

6. International activities such as twinning partnerships and knowledge sharing on 
deployment and upscaling paths are strongly encouraged to aid the exchange of best 
practice and would help follower cities to define their own customised strategy and 
associated planning for successful implementation  

In this context, the urban nodes of the European TEN-T network may be highly suitable to 
address the research needs and recommendations.  

                                                      
22 Moreover, such analysis can also evaluate the impact of bundling multiple C-ITS services together. 
23 The CIMEC project also defined a large and more detailed list of urban uses cases and the C-MOBILE project 
will test bundles of approximately twenty urban related C-ITS services.  
24 http://cimec-project.eu/  

http://cimec-project.eu/




http://www.eib.org/products/advising/elena/index.htm
https://www.urbanits.eu/publicdocuments
http://www.eib.org/projects/sectors/energy/index.htm
http://www.eib.org/projects/sectors/transport/index.htm
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Day 1.5 Park and ride information 9 

Day 1 Road works warning 6 
Day 1 In-vehicle speed limits 6 

Day 1 Probe vehicle data 6 
Day 1.5 Vulnerable road user protection (VRU) 6 

Below threshold (in order from 5-0) 
Signal violation/intersection safety, On street parking information and management, 
Weather conditions, Information on AFV stations and charging points, Traffic jam ahead 
warning, Other hazardous notifications, In-vehicle signage, Off street parking information, 
Connected & Cooperative navigation into and out of the city, Slow or station vehicle(s), 
Emergency electronic brake light, Emergency vehicle approaching, Shockwave damping. 

 
The need to agree and define harmonised definitions of C-ITS services, and their 
requirements (service or various use case descriptions) that are understandable and 
appropriate for all stakeholders was highlighted as an important requirement during this 
process. The WG did not define definitions for the aforementioned services as this task is 
currently being undertaken in other C-ITS initiatives, notably the C-ROADS Platform and 
dedicated Urban C-ITS projects including C-the-difference and C MOBILE.  

The next core activity of the WG was to go beyond the existing list of C-ITS services and 
define a set of additional services specifically relevant for the urban network that, if 
developed and implemented, would bring a strong added value to local authorities and the 
urban transport network.28  

The table below provides a high-level summary of the identified additional services. Urban - 
Annex III provides a list of the Urban WG Additional Urban C-ITS Services, including 
information on basic service descriptions (including safety critical and safety related 
services), explanations/justifications, basic technical and functional requirements and roles 
and responsibilities of different public and private stakeholders. As C-ITS develops over time 
it can be expected that even more urban specific services will be developed. In particular, 
public transport and vulnerable road user/cyclist services have a large potential to grow (e.g. 
connected bikes29 and emissions management). 

New Additional Urban Specific Services  

Access Zone Management (restricted lanes, zones, tunnels/bridges, management 
of freight loading/unloading areas) V2I 

                                                      
28 The list build on the work of other projects that have defined more urban specific C-ITS services, notably in 
the CIMEC project 
29 https://bycyklen.dk/en/the-bycykel/ 

https://bycyklen.dk/en/the-bycykel/
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Public Transport Vehicle Approaching V2V 

Extended Functionality of Original List of Day 1/1.5 Services 
Access management of speed (i.e. near identified priority zones by local authority) 
- subset of in-vehicle signage V2I 

On-street and off-street parking management - subset of on-street and off-street 
parking information V2I 
Temporary traffic light prioritisation for designated vehicles -  subset of traffic 
light prioritisation of designated vehicles V2I 

Collaborative perception of Vulnerable Road Users (VRUs) - subset of VRU road 
user protection V2V 
Collaborative Traffic Management - subset of connected, cooperative navigation 
into and out of the city V2I 

Additional User Groups of Existing C-ITS Day 1/1.5 Services 
GLOSA for cyclists V2I 

 

These additional services were not classified as 'Day 1/1.5/2'. The technical and functional 
requirements indicate that some services are easier to implement than others, however 
local authorities highlighted that such classification is not as relevant or meaningful than for 
other stakeholders. Local authorities will determine which C-ITS services to invest in once 
available based on their local needs and at a stage which matches their own development 
strategy and activities.  

The objective of the aforementioned services is to inform, advise, and where relevant, 
reinforce local traffic regulations. The enforcement of local traffic regulations via such C-ITS 
services was not included within the description of the services that were elaborated 
however the discussions within the WG highlighted the interest of some local authorities in 
using C-ITS to enforce local traffic regulations. Local authorities are already making 
significant investments in other ITS systems to perform similar functions (i.e. camera 
detection systems). They are therefore increasingly looking at other means to maximise the 
efficiency of local traffic regulations. However, due to complications with data privacy, 
liability, building consensus with all actors and potential side effects with user acceptance 
the enforcement capability of the C-ITS services was not included in the description of any 
service. However, it is important to highlight that the potential use of enforcement is not 
unique issue in urban areas but potentially applicable for all parts of the network. 

Security is paramount to the deployment of C-ITS. A common standardised C-ITS trust model 
and certificate policy based on Public Key Infrastructure (PKI) is currently being finalised 
within the Security WG of the C-ITS Platform and deployed by stakeholders. In an urban 
environment the security of cooperative-ITS is essential. Whilst it was agreed that there are 
no specific urban characteristics that need to be addressed with the security developments, 
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it was encouraged that local authorities should have an active role in the relative C-ITS 
security developments. The work of the security WG can be found in section 3. 

Vehicles equipped with C-ITS that use CAM and DENM messages are constantly broadcasting 
data, including their speed and location, raising the potential concern of how to guarantee 
privacy and data protection. The work of the data protection and privacy WG can be found 
in section 4. 

The deployment of the aforementioned C-ITS services will have an important infrastructure 
component both in the 'physical' and 'digital' sense. Road infrastructure was traditionally 
seen as concrete and asphalt, road signs and traffic lights, bridges and tunnels, but today this 
is complemented by what is commonly referred to as 'digital infrastructure', such as digital 
mapping and real-time traffic information. Digital infrastructure can be seen as an accurate, 
dynamic and live digital representation of the physical infrastructure. This digitisation of 
infrastructure could greatly support connected and automated vehicles into understanding 
their surroundings and facilitate new possibilities in dynamic traffic management. This does 
raise however new topics, such as the need to maintain a high quality standard for this 
digital representation, both on accuracy and timeliness of the updates, requiring an 
increased collaboration between public and private sector, between road authorities and C-
ITS service providers. In an urban context, a wide range of physical infrastructure can be 
found and the task of developing the digital infrastructure will be complex. The physical and 
digital Infrastructure WG explored this topic in detail and the main outputs and 
recommendations can be found in section 9.30 

 Roles and Responsibilities  6.5.7

Cooperative-ITS by its very nature will require the close collaboration and interaction 
between different public and private stakeholders. Increasingly, the roles of stakeholders 
along the service chain are evolving through digitalisation - there is no single role anymore; 
roles increasingly overlap rather than specific tasks for specific players which bring about a 
radical shift in how traffic management is going to be structured, organised and even 
operated. Whilst conducting the aforementioned ITS vs. C-ITS and Urban C-ITS services 
exercises, the WG analysis defined at a high level the different roles and responsibilities of 
stakeholders based on four core functions: 

Vehicle Communications: it was understood by WG members that the business models of C-
ITS deployment would influence which stakeholder would be responsible for the installation 
of the relevant on-board units across the different vehicles. For example, the public 
transport operator may take the responsibility as part of a business decision and also due to 
the fact they are in the position to request certain equipment during a tender and service 

                                                      
30 These aspects are also currently being addressed by the Innovation Platform TM 2.0. 
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level agreements etc. but it could also be local authority directly as part of a local strategy. 
Moreover, it could even be part of a legal requirement.  

Infrastructure installation and maintenance: it is quite clear that local authorities play a 
significant role concerning C-ITS infrastructure. For what concerns the use of ITS-G5 
communication the local authority would normally bear the responsibility of installing and 
maintaining the roadside unit, but this could also be conducted by private service providers. 
For what concerns cellular communication the local authority would need to pay to access 
the relevant network. 

Service operation: who will operate the relevant C ITS services is an important consideration 
that deserves more attention. Generally speaking, both private service providers and the 
local authority can operate the C-ITS service, however depending on the type of service and 
the associated business model, it may be more appropriate for the local authority to 
operate, if feasible. For example, for services that help improve the efficiency of the network 
(GLOSA, etc.) the service could be run by either a private service provider or the local 
authority. However, for what concerns C-ITS services which are used to reinforce local traffic 
regulations (i.e. parking management, urban access control) it may be more appropriate for 
the local authority to operate and less appealing for private service providers. However, this 
topic was not given full sufficient attention within the WG and should be addressed in 
further detail in the short term. 

Data Supply and Management: the operation and management of cooperative-intelligent 
transport systems requires a substantial set of data and 'digital infrastructure' as defined in 
the physical and digital infrastructure WG. These data, including data related to electronic 
distribution of local traffic regulation, require data collection, data management and data 
distribution. This is a new functionality, that may be implemented in different ways, but is a 
new core service provision, without which C-ITS will not function effectively in the urban 
environment. The required data for C-ITS systems will be needed from both public and 
private actors and should be accessible and shared in an easy, cost-effective and non-
discriminatory manner. However, which data should come from which actors and how 
should it be accessible and shared amongst all stakeholders. Annex II and III define the data 
management requirements for each of the C-ITS services listed and was explored in detail 
within the Enhanced Traffic Management WG. However, the availability of data (digital data 
that has been created) is also an important characteristic; as such data does not exist in 
many cities in Europe. It is recommended that both topics are explored in further detail after 
the second phase of the C-ITS Platform. In this regard a framework must be established in 
order to regulate the use and protection of data. 

The WG also identified that the future business models of cooperate-intelligent transport 
systems may change and update traffic management in the future and should be further 
addressed within the relevant WG and platforms. Cooperative-ITS by its very nature will 



56 

 

undoubtedly change and update traffic management as we know it today in its structure and 
operation and new business models will be required to ensure the sustainability of C-ITS 
services. The Enhanced Traffic Management WG explored in significant detail what the 
future traffic management model may look like and what roles and responsibilities of public 
and private actors may become. The main outputs and recommendations of the WG can be 
found in section 10. Appropriate business models to support the deployment of C-ITS is a 
crucial factor in an urban environment as identified in the deployment barrier exercise. The 
dedicated business model WG explored this topic in detail and the main outputs and 
recommendations of the WG can be found in section 7. 

 Urban Automation  6.5.8

Across the EU, at least 12 Member States have facilitated the testing of highly automated 
(including public transport) vehicles on public roads.31 In parallel, technological 
developments have rapidly progressed meaning highly automated vehicles across different 
modes (passenger cars, mini buses etc.) are ready to be tested and piloted. Trials in some 
cities are already taking place (London, Paris, Strasbourg, Vienna, Trikala, Gothenburg etc.) 
and in some cases the testing began without the need of prior approval of the local 
authority. However, current traffic laws need to be changed to upscale pilots and regulate 
coexistence of mixed traffic. For cities across the EU, the potential arrival of high levels of 
automation raises the prospect of safety and liability issues (also in relation to insurance), 
increased traffic and consequently worsened pollution and congestion if not tailored and 
shaped towards the needs of local authorities. While some studies have demonstrated that 
automated transport can in theory positively impact traffic and congestion levels in cities 
(OCED ITF, 201532) through shared use etc. other studies have equally highlighted that 
theoretically traffic and congestion could actually increase with automation under certain 
scenarios discouraging modal shift (BCG Amsterdam and Danish Road Directorate 201533, 
Wadud et al 201634).  

It has been projected over the years that automated highways will be the main use case of 
automated driving. However, in recent years the prospect of automated driving in cities has 
gained a lot of attention with many realizing that despite the tough technical challenge of 
operating in cities, especially in mixed traffic, it has a far bigger potential commercial prize.35 
In particular, the user acceptance of higher levels of automation may favour the low speed 
urban environment in the first instance, as passengers will feel more safe driving at lower 
speeds in a city than driving at higher speeds along a motorway. The urban application of 

                                                      
31 Input gathered from informal ITS Committee consultation 
32 https://www.itf -oecd.org/sites/default/files/docs/15cpb_self-drivingcars.pdf  
33 Traffic increases 15% 
34 Zia Wadud, Don MacKenzie, Paul Leiby, Help or hindrance? The travel, energy and carbon impacts of highly automated 
vehicles, Transportation Research Part A: Policy and Practice, Volume 86, 2016, Pages 1-18, ISSN 0965-8564, 
http://dx.doi.org/10.1016/j.tra.2015.12.001.  
35 https://www.bbhub.io/dotorg/sites/2/2017/05/TamingtheAutonomousVehicleSpreadsPDFreleaseMay3rev2.pdf 

https://www.itf-oecd.org/sites/default/files/docs/15cpb_self-drivingcars.pdf
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6.5.8.2 Identifying which tools and enablers can be used by urban stakeholders to 
influence the operation of automated vehicles and what they need to 
prepare for in advance  

Urban stakeholders have a number of tools at their disposal to influence how automated 
vehicles can operate in a city. Every city is unique and no-one size fits all however there are a 
number of common functions and responsibilities available which can aid local authorities 
when panning for the introduction of automated vehicles. Such tools include adapting local 
traffic regulations and developing dedicated AV infrastructure restricting where automated 
vehicles can drive, encouraging car-pooling/car-sharing already today, facilitate links to 
highly efficient collective transport (such as metro lines), and introducing road pricing etc. 
Sustainable Urban Mobility Plans37 and Sustainable Urban Logistics Plans38 can be an 
effective tool for local authorities to integrate such planning within the broad strategy of 
integrated and sustainable urban mobility. 

6.5.8.3 Complementar it y of C-ITS and automation  

Communication between vehicles, infrastructure and other road users is also crucial to 
increase the safety of future automated vehicles and their full integration in the overall 
transport system. Cooperation, connectivity, and automation are complementary and not 
alternative trends; they reinforce each other and will over time completely merge. If local 
authorities make investments in C-ITS systems, they want a return on their investments 
rather than something which become obsolete in the future. To achieve high levels of 
automation in urban mobility, C-ITS will have a key role. However, further research in the 
long term is needed on how C-ITS can enable the safe and efficient use of automation in 
cities.  

6.5.8.4 Safety 

A key deployment barrier of automated vehicles is the boundary condition that they are safe 
enough to drive on public roads. Partial automation, intended to take over some of the 
driving tasks, is in principle intended to make driving and traffic not only more comfortable 
but also safer. However, the deployment of such partial automation functions raises some 
new safety challenges. Connected and automated vehicles, and solutions based on C-ITS 
need to demonstrate a safety enhancing performance. The safe deployment of connected 
and automated vehicles requires that the technical regulations which define the 
performance of partially or fully automated vehicles are conceived, defined and tested 
taking into account the interaction of these vehicles with the human driver and other road 
users.  

                                                      
37 https://ec.europa.eu/transport/themes/urban/urban_mobility/urban_mobility_actions/sump_en  
38 http://novelog.eu/  

https://ec.europa.eu/transport/themes/urban/urban_mobility/urban_mobility_actions/sump_en
http://novelog.eu/


http://autopilot-project.eu/
http://autopilot-project.eu/
https://www.h2020-coexist.eu/
https://www.h2020-coexist.eu/
http://hights.eu/
http://connectedautomateddriving.eu/project/maven
http://connectedautomateddriving.eu/project/maven
http://connectedautomateddriving.eu/project/maven


http://www.ertrac.org/uploads/documentsearch/id48/ERTRAC_Automated_Driving_2017.pdf
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The value chain model 
 

 

Figure 6: Road Works Warning  (short distance) in Germany with ITS-G5 implementation 
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The value network model 

 
Figure 7: Global organization of SCOOP@F 
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  Actors 

  

Public 
Authorities 

Private 
Road 

Operators 

Service 
Providers 

Vehicle 
Manu- 

facturers 

M
O

TI
V

A
TI

O
N

S 

Customer/business value   X X X 
Better informed users & customers  X X X X 
More cost-effective provision of road 
infrastructure / traffic management 

X X  X   

Increased revenues / profitability  X X X 
Public road safety X X X X 
Safety of road maintenance personnel  X X     
Traffic flow X X X X 
Journey time reliability X X X X 
Environmental benefits X X X X 

 

IS
S

U
E

S 

How will we determine costs & benefits of C-
ITS? 

 

Evidence base investment costs and savings  X X X X 
Evidence base operation and maintenance 
costs and savings 

X X X X 

Evidence base social impact X X X X 
In-vehicle vs road-side service effectiveness  X X X X 
New business opportunities, but also new 
entrants/competitors 

X  X X 

Sufficient benefit/cost ratio or return on 
investment 

X X X X 

How will services be financed?  
Pricing of services to the final customer X X X X 
Balanced service level provision 
(highway/urban/rural) 

X X X X 

Data provision compliant with ITS directive 
delegated acts b & c 

X X X X 

Pricing of data and information exchange X X X X 
How will the delivery of services be realized?  
Conditions for access to in-vehicle data X X X X 
Data privacy & Anonymity X X X X 
Data security X X X X 
Interoperability across Europe X X X X 
Use of technical standards X X X X 
Lack of relevant skills in infrastructure 
planning 

X X   

Guidelines and manuals (digital, C-ITS) X X   
 Forming the governance layer of C-ITS X X X X 
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 Motivations  7.3.1

Road safety, fluent traffic flow, reliability of journeys and reducing environmental impacts 
are important motivations for all stakeholders. With regard to road safety, the safety of 
maintenance personnel is a specific motivation for the road authorities and operators.  

For the individual user, traveller or haulier, a key motivation is likely the added value that 
the service brings. This can be, for example, a business value to a haulier or an entrepreneur, 
or a comfort value to a commuter. A specific motivation is to be better informed so that one 
can make better decisions or avoid making mistakes in, for instance, route selection. 

Especially for the road authorities and operators living under constant pressure to minimise 
costs while still providing reliable network operation, there is a core need to aim for 
maximum cost-effectiveness in network operation and traffic management. 

For private sector stakeholders, a major motivation is to increase revenues and enhance the 
profitability of operations. 

 Issues 7.3.2

How will we determine costs & benefits of C-ITS? 

One of the major issues is how to determine the costs and benefits of C-ITS. The public 
sector stakeholders are responsible provide value for every euro invested in their activities 
to the tax-payers and the private stakeholders to their owners and shareholders to. There is 
a clear progression from determining benefits and costs of C-ITS, to calculating Benefit-Cost 
Ratios, and finally public and private stakeholders developing shared Business Models. This 
means that there is a need to provide hands on, concrete evidence on the investment, 
operation and maintenance costs as well as the savings on these costs as a result of C-ITS 
services and infrastructure.  

Similar evidence is needed for the impacts and social benefits involved, preferably from 
different individual projects as impacts can be different from one country to another 
according to cultural specificities and different operating environments. In the end, all 
stakeholders involved need to be sure they can get sufficient benefit/cost ratio or return on 
investment for their involvement in the C-ITS value network, and thus there is a need for 
easily replicable, broadly accepted and evidence based material and methods for making 
sound investment decisions. 

A specific case for traffic management and information services is to determine whether it is 
more efficient to provide services via roadside signs and systems or via in-vehicle displays 
and equipment. Experiments and simulations are needed to get a better understanding of 
this topic. 

The emerging C-ITS services will also provide new business opportunities and give rise to 
new services and related benefits, but this can also result in new entrants and competitors 
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to the field, which in turn is an issue for the current stakeholders. Current stakeholders can 
mitigate the threats by actively participating in the development of C-ITS services and their 
requirements as well as forming alliances with promising new stakeholders. 

The current and up-coming deployment projects should make a cost-benefit analysis 
covering their whole eco-system. This analysis should consider investments made by every 
stakeholder, cash flows or savings, and capital cost while keeping in mind a need of 
consistency from one project to another. As many stakeholders can be reluctant to share 
their investment and cost data, some parts of the analyses could be restricted. For 
comparisons between projects, the business model description of each project should use 
similar frames - for instance as done for the analysis in this report - to form a good basis for 
comparing all projects, considering that not all projects have made the same choices, for 
example regarding the technologies supporting C-ITS (ITS-G5, Cellular network). 

How will services be financed? 

It is important that all stakeholders (commit to) provide data compliant with the ITS 
Directive and its delegated acts. Cost-benefit analyses should further investigate whether C-
ITS are profitable for involved stakeholders, considering also a sufficient return on 
investment, with safety services being provided "free of charge" at the point of use for the 
final customer (which does not mean however that C-ITS services have to be provided free 
of charge). 

Considering the balanced service level provision between different regions / environments, 
it seems clear that C-ITS is first deployed in areas where the effects will be greatest (for 
instance based on number of accidents, or the level of traffic) as profitability and the 
quickest return on investment will likely be achieved there, and most evidence for costs & 
benefits will be gathered as well. To determine possible costs & benefits on a local level, the 
analysis of deployment projects should be granular, looking not only at effects at the 
national level. 

How will the delivery of services be realized? 

There is a huge gap in knowledge between those who have been involved in research and 
innovation and those who are expected to be responsible for investments in large-scale C-
ITS deployment. Thus, there is a need for increasing the (C-) ITS competences among 
infrastructure planners. Action must be taken to develop methods and tools for raising the 
knowledge level within the C-ITS area, and specifically to increase the expertise of 
employees in departments for long-term planning and investment. The transformation to a 
European transport system that benefits from digitization possibilities such as C-ITS requires 
large investments of such nature that it must be included in government supported long-
term infrastructures plans. 













https://www.unece.org/trans/main/wp29/meeting_docs_wp29.html
https://www.unece.org/trans/main/welcwp1.html
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classification or type of incident, but it will be assessed under a combination 
of two more evident key performance indicators; Speed and Volume. These 
may be collected by roadside units, loops, e.g. or provided, by specific Probe 
Vehicle Data. 

4. The fourth and last building block is the trigger and it is the point in which the 
acknowledgment of data turns into action. After this point, the need to 
engage a Cooperative Traffic Management Service becomes decisive, to 
restore adequate safe and flow efficient traffic conditions. The triggering 
conditions need to be commonly agreed upon, as Cooperative Traffic 
management services are the result of a combination of orchestrated actions, 
from specific actors.  

Finally, in order to make the orchestration of Cooperative Traffic Management 
Services possible, there is a need to develop a Common Operational Picture57 (COP) 
to provide the involved actors with a standard overview and regional context of a 
traffic situation. The COP will provide a visual interface, on top of a map, enabling the 
display of the appropriate traffic management related data, in accordance with the 
described building blocks layers. The COP can play a major role for re-routing 
services, for identifying the need of any additional measures or, for facilitating extra 
traffic on alternative routes, etc.. 

This report reflects the nature and the outcomes of the discussions, held between June 2016 
and July 2017, during which the working group members, while representing their own 
interests, shared views on how to achieve the Work Programme's objectives. 

At the end of this period, the WG Members unanimously recommended this work to 
continue, beyond the second phase of the C-ITS Platform, under the European's Commission 
coordination. 

 

10.4. Objectives of the Working Group  
The Working Group was dedicated to understanding how to enhance Traffic Management 
Services, making use of connectivity and automation, while balancing between the 
individual's needs and the collective's best interest, to improve road safety, flow efficiency 
and emission reduction. 

In the future, the data collected with cooperative, connected and automated systems will 
grow in volume, thus improving the quality of the navigation services. These services will 
have a big influence on traffic behaviour. However in order for the development of 

                                                      
57 This concept is developed under Section 10.6.4. 



http://tm20.org/final-reports-on-task-forces/
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Ensuring interoperable services, across borders and brands will require the road and the 
vehicle to come closer together to realise the expected benefits on road safety and traffic 
flow efficiency. 

Collaboration amongst the road sector stakeholders is key.  

The added value of collaboration is clear. From the road's perspective, Traffic Managers can 
expect a higher compliance with the traffic measures they issue, as connected and 
automated vehicles will certainly follow them to a higher degree than non-connected 
vehicles. From the vehicle's perspective, manufactures and service providers aim to achieve 
a better understanding of those traffic measures, in order to promote improved and more 
resilient mobility services.  

The Working Group addressed the opportunity to discuss how the dialogue between all the 
involved stakeholders could be established. Three key topics were identified: 

1. The data categories and the exchange requirements for establishing the dialogue;  
2. The governance model in which the dialogue can be established; 
3. The means for establishing the dialogue. 

Regarding the data categories, the starting point was the list of C-ITS day 1 and 1.5 services, 
from which the group selected those considered as the most relevant, for the purposes of 
developing Cooperative Traffic Management Services. 

Level C-ITS Service 
Day 1 In-vehicle signage 
Day 1 In-vehicle speed limits 
Day 1 Probe Vehicle Data 
Day 1.5 Traffic information and smart routing 
Day 1.5 Zone access control for urban areas59 

The use of In-Vehicle Signage was proposed to be combined with In-vehicle speed limits, as 
it bundles together both aspects of dynamic and static regulation. 

The governance model and the means for establishing the dialogue will be further developed 
from sections 10.6.2 to 10.6.5. 

 Requirements  10.6.1

In order to understand how to use connectivity and automation at the operational level 
while balancing between the individual's needs and the collective's best interest, the group 

                                                      
59 The service is not listed in the official list of day 1 and 1.5 services of the C-ITS Platform, still the Working 
Group decided to have its reference. 
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This scenario provides an opportunity for a win-win situation for Road operators and service 
providers as well as road users, should Road Operators and service providers come together 
to cooperate.  

 
Figure 12: Regional measure: re-routing  

In the ideal situation the Road operator and the service providers coordinate their activities 
to achieve an overall higher network performance with increased safety and reduced 
congestion time. Cooperation is shown in Figure 13.  

The Road Operator has already agreed to create the green wave on route A, reducing travel 
time. The Service Provider advises its users to also take Route A in this case, and does so by 
introducing a penalty (virtual delay) in its shortest route algorithms on route B.  

 
Figure 13: Future re-routing  

In another case, there may be several alternative routes that road users can take. In this 
case, Service Providers can balance their route advice using a Smart Routing algorithm. 
Figure 14 shows a case in which 60% of the road users are advised to take the purple route 
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and 40% the green route, to have roughly equal travel times on the routes, lowering overall 
congestion.  

 
Figure 14: Smart Routing 

This example clearly shows the need for the public and private sectors to develop the 
adequate tools, in order to better interact and improve consistency of recommendations. It 
also points out, how the use of C-ITS and Cooperative, connected and automated systems 
could improve flow efficiency, as these systems are expected to better comply with such 
recommendations. 

 The Common Operational Picture  10.6.4

A Common Operational Picture (COP), a term widely used in the military domain to support 
situational awareness but often refereed within incident and event management activities, 
should be jointly developed and implemented by all public and private actors, in order to 
support the required collaborative approach and efficient combination of efforts, towards 
safe and efficient delivery of traffic management services.  

At the operational level, setting up Cooperative Traffic Management Services, in order to 
mitigate the incident situation, will be the result of combined actions from multiple public 
agencies and private-sector organizations. 

The joint COP will be needed, in order to provide the involved actors with a standard and 
contextual overview of the current traffic status situation. Accessing the same view will 
provide a common understanding of the information, therefore enabling the traffic 
managers and any supporting public agencies and private organizations to make 
coordinated, effective, consistent, and timely decisions.  

Ensuring that all the interested parties share the same awareness of the current traffic status 
situation, makes it possible to better identify 'where' and 'when' that situation downgrades 
from its desirable traffic flow condition. 







https://en.wikipedia.org/wiki/Urban_planning
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Figure 16: Example of Zoning 

Service providers may use different models to develop the concept, such as rewarding 
specific behaviour, creating incentives, structuring virtual delays in certain areas of the city, 
due to vicinity e.g. to residential areas. The geo-fencing mechanism shall be the result of 
public and private mutual understanding.  

The geo-fencing mechanism was based on the day 1.5 service, 'Zone access control for urban 
areas'.  

Both, the classification of roads as the geo-fencing mechanism are two, well-known, low-tech 
tools put into a high-tech form that any city is able to use across Europe.  

10.6.5.3 Network performance Level of Service (LoS) 

'Quality of service requires quantitative measures to characterize operational conditions 
within a traffic stream. Level of service (LoS) 65  is a quality measure describing operational 
conditions within a traffic stream, generally in terms of such services measures as speed and 
travel time, freedom to manoeuvre, traffic interruptions, and comfort and convenience' 

Therefore, constant monitoring and assessing the network performance Level of Service (LoS) 
is necessary to manage traffic flow efficiency.  

While sharing the same overview and understanding of the traffic status operational picture, 
it becomes easier for the different actors to establish their agreements. These agreements 
help clarify when measures are necessary and identify who will put them in place. 

                                                      
65 in Highway Capacity Manual - http://www.trb.org/publications/hcm6e.aspx 





https://en.wikipedia.org/wiki/ITIL




http://www.itsstandards.eu/index.php/tc278
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stakeholder can be a producer of data as well as a consumer of data, embodying 
different roles along the service value chain. Road Safety and Traffic Management 
efficiency improvements were, unanimously, seen as the most obvious starting 
point to look into the future Governance framework models. Assessing 
performance and building a common operational picture will help the 
coordination between the different actors, as well as their efforts. It will also help 
the network flow efficiency and safety to improve. The 'orchestration of the 
services' will require an 'orchestra conductor' and this role shall indisputably 
remain under the public's authority umbrella. 

10.8. Annexes 
EnTM - Annex I: Reference projects 

EnTM - Annex II: The Strategic approach 


