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EXECUTIVE SUMMARY  

This document is the deliverable D6.2 ȰFoster adoption new business models for 5G & CCAMȱ and part of 

Ȱ70ά $ÅÐÌÏÙÍÅÎÔ %ÎÁÂÌÅÒÓȱ. The main objective of this deliverable is to provide detailed analysis of 5G-

CCAM stakeholders, revenue streams between these stakeholders and new business opportunities from 5G-

MOBIX use cases perspective. 5G-MOBIX use cases can be found in D2.1 ȰΫ'-enabled CCAM use cases 

ÓÐÅÃÉÆÉÃÁÔÉÏÎÓȱȢ  

Currently, many EU funded projects related with 5G and CCAM services exist. According to our project 

examination and experience, value network model is effective to show business related interactions 

between stakeholders. Business model canvas method also helped us to define customer segments, value 

proposition, key partners and possible revenue stream models.  

With emerging 5G-CCAM technologies, we also expect new business models where stakeholders could be 

responsible for several duties. For example, road site operators could be 5G-CCAM service providers and 

also take part in the 5G deployment, meanwhile automotive OEMs providing vehicles as traditional way, 

they can also provide 5G-CCAM services.  

Motivation of stakeholders are also listed in this deliverable. According to our study, stakeholders are aware 

that 5G-CCAM services are emerging technologies, but current unclear specifications, regulations, revenue 

sharing models etc. ÄÅÃÒÅÁÓÅ ÓÔÁËÅÈÏÌÄÅÒȭÓ motivation. Additionally, workers in logistics sector fear losing 

their job. Lack of trust in automated vehicles, ethical and legal issues in the development of crash 

algorithms, unclear way of ensuring protection of consumerÓȭ rights and difficulty in determining 

accountability in cases of accidents are also other open points. We use the PESTLE approach to define these 

business-related gaps to understand what should be completed in the future to enable 5G-CCAM services.  

We recommend determining the best use of public funds for 5G infrastructure, upgrade skills & create a 

highly specialised workforce, fostering job creation and entrepreneurship, defining a clear path by 

governmental bodies to increase penetration of 5G-CCAM services and creating a data economy to clarify 

easily revenue sharing, having open discussions about machine ethics.  

We will publish a second version of this deliverable (D6.6) at the end of the 5GMOBIX project. In that 

deliverable, we will update our initial findings presented in D6.2 according to our trial demonstration results 

and answers to our questionnaires that are prepared in D6.2. Questionnaires will be directed to stakeholders 

in and out of our consortia.  
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1. INTRODUCTION 

1.1. 5G-MOBIX concept and approach 

5G-MOBIX aims to showcase the added value of 5G technology for advanced Cooperative, Connected and 

Automated Mobility (CCAM) use cases and validate the viability of the technology to bring automated 

driving to the next level of vehicle automation (SAE L4 and above). To do this, 5G-MOBIX will demonstrate 

the potential of different 5G features on real European roads and highways and create and use sustainable 

business models to develop 5G corridors. 5G-MOBIX will also utilize and upgrade existing key assets 

(infrastructure, vehicles, components) and the smooth operation and co-existence of 5G within a 

heterogeneous environment comprised of multiple incumbent technologies such as ITS-G5 and C-V2X. 

5G-MOBIX will execute CCAM trials along cross-border (x-border) and urban corridors using 5G core 

technological innovations to qualify the 5G infrastructure and evaluate its benefits in the CCAM context. 

The Project will also define deployment scenarios and identify and respond to standardisation and spectrum 

gaps.  

5G-MOBIX will first define critical scenarios needing advanced connectivity provided by 5G, and the required 

features to enable some advanced CCAM use cases. The matching of these advanced CCAM use cases and 

the expected benefits of 5G will be tested during trials on 5G corridors in different EU countries as well as in 

Turkey, China and Korea.  

The trials will also allow 5G-MOBIX to conduct evaluations and impact assessments and to define business 

impacts and cost/benefit analysis. As a result of these evaluations and international consultations with the 

public and industry stakeholders, 5G-MOBIX will identify new business opportunities for the 5G enabled 

CCAM and propose recommendations and options for its deployment. 

Through its findings on technical requirements and operational conditions 5G-MOBIX is expected to actively 

contribute to standardisation and spectrum allocation activities. 

1.2. Purpose of the deliverable 

This deliverable aims to define possible new business opportunities that 5G-CCAM will create. Other 

projects can take this deliverable as a reference in the future with its full of content. Deliverable contains but 

not limited to related other current and previous 5G and CCAM projects. Business model canvas is used to 

show possible business opportunities and value network model also is used to explain relation between 

stakeholders. 

In the Section 3, business model analysis of each cross-border user story examined. In this examination, we 

defined possible service flows, stakeholders of each user story, value proposition of user story and current 

market products, projects related with user story.  
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Other purpose of the document is the definition of the motivation of the stakeholders. We wanted to define 

why a stakeholder should invest on 5G-CCAM. Even though, most of the stakeholders are aware about 

emerging 5G technology, but importance of the 5G-CCAM services have not clear for them completely, yet. 

To motivate more the stakeholders, current business- related gaps must be closed. Current deliverable also 

defines these gaps with the help of the PESTLE analysis. With this approach, we look political, economic, 

sociological, technological, legal and environmental perspective of the gaps.  

To close defined gaps, we placed a recommendation section that may help related governmental bodies 

and other stakeholders to understand possible action points.  

1.3. Intended audience  

The dissemination level of D6.2 is public (PU) and is meant primarily for (a) all members of the 5G-MOBIX 
project consortium, and (b) the European Commission (EC) services. 

Intended audience is all 5G-CCAM stakeholders that are at least but not limited to automotive industry, 

telecom industry, policy makers, research organisations, governmental bodies, standard developing 

organisations and insurance companies. 

2. METHODOLOGY 

For this deliverable, we use Business Model Canvas (BMC) and Value Network Model (VNM) to define and 

show interaction between stakeholders. We have also examined other related projects as a benchmark to 

understand how we can create a solid document. After that with the help and perspective of the BMC and 

VNM, we focused on each user story in our cross-border s. PESTLE approach is used to define business 

related gaps in front of the 5G-CCAM service deployment and finally we provide some recommendations 

to solve defined gaps.  

2.1. 5G-MOBIX Business Model Methodology  

The Business Model Methodology supports innovators in conveying their complex business functions in a 

less complex, graphic and easy-to-communicate and easy-to-share way.[1] One of the well-known and 

widely used business modelling tools were developed by Osterwalder and Pigneur (2010). Their innovative 

and manageable paper-ÂÁÓÅÄ ÔÏÏÌ ÔÏ ÄÒÁÆÔ ÁÎÄ ÃÏÍÍÕÎÉÃÁÔÅ Á ÆÉÒÍȭÓ ÂÕÓÉÎÅÓÓ ÍÏÄÅÌ ÓÔÒÁÔÅÇÙ ÉÓ ÃÁÌÌÅÄ 

Business Model Canvas (BMC). [2] 
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2.1.1. Business Model Canvas:  

!ÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÁÕÔÈÏÒÓ Á ÂÕÓÉÎÅÓÓ ÍÏÄÅÌ Ȱdescribes the rationale of how an organization creates, delivers 

and captures valueȱȢ[3] "ÕÉÌÄÉÎÇ ÕÐÏÎ ÔÈÅ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÁÔ Á ÂÕÓÉÎÅÓÓ ÍÏÄÅÌ ÆÕÎÃÔÉÏÎÓ ÁÓ Á ÆÉÒÍȭÓ ÂÕÉÌÄÉÎÇ 

plan for its business operation, the BMC comprises the following nine building blocks [4]:  

1. Customer segments describe the target audience that a firm intends to address and serve  

2. Communication, Distribution & Sales Channels describe how and in what way an organization 

communicates and reaches its target audience  

3. Customer relationships refer to what kind of relationship a firm establishes with its target audience, 

in order to reach, sustain and grow its customer base.  

4. Value proposition refers to the core of the BMC and any business is general. The formulation of the 

value proposition is the starting point and affects the remaining building blocks. Value proposition 

is the value that is created for a specific target audience ×ÉÔÈ Á ÆÉÒÍȭÓ ÐÒÏÄÕÃÔ ÏÒ ÓÅÒÖÉÃÅ  

5. Revenue stream represents how and the amount of monetary value a firm generates from its 

customer base in exchange for its products and services. 

6. Cost Structure dÅÓÃÒÉÂÅÓ ÔÈÅ ÅØÐÅÎÓÅÓ ÉÎÈÅÒÅÎÔ ÔÏ Á ÆÉÒÍȭÓ ÂÕÓÉÎÅÓÓ ÍÏÄÅÌȢ 

7. Key resources outline the relevant and needed core assets for a business to operate and fulfil its 

value proposition 

8. Key activities describe the essential activities needed to deliver the expected value proposition  
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9. Key Partnerships refer to the partnerships a firm needs in order to deliver the proposed value 

proposition  

Figure 1: BMC example from 5GMOBIX User Story: Platooning with See What I See 

As the nine building blocks highlight, the BMC is particularly characterized by its holistic approach that 

enables a visual thinking and allows easy to comprehend storytelling [5] of an organization's operational and 

physical form [6].  

-ÏÒÅÏÖÅÒȟ /ÓÔÅÒ×ÁÌÄÅÒȭÓ ÍÏÔÉÖÁÔÉÏÎ ÔÏ ÐÒÏÐÏÓÅ ÔÈÅ "-# ×ÁÓ ÒÏÏÔÅÄ ÔÈÅ ÉÍÐÁÃÔ ÈÅ ÓÁ× ×ÉÔÈ ÔÈÅ ÅÍÅÒÇÅÎÃÅ 

of Information Communication Technologies (ICT) and its effects on the way business would operate. He 

ÐÒÅÄÉÃÔÅÄ ÔÈÁÔ )#4Ó ×ÏÕÌÄ ÐÒÏÍÏÔÅ ÂÕÓÉÎÅÓÓ ÔÏ ȱwork in partnerships, offer joint value propositions, build-up 

multi-channel and multi-owned distribution networks and profit  from diversified and shared revenue streamsȰȢ 

[7] Foreseeing the complexity of these value networks, he identified the need to create an innovative and 

manageable tool to communicate business models, which resulted in the BMC [8]. 

Against this background and the given context of 5G, BMC was chosen as one of the adequate 

methodologies to capture the innovative business models each stakeholder within the 5G-CCAM ecosystem 

intended to pursue with their products, services and innovations. 

In order to get fiÒÓÔ ÉÎÓÉÇÈÔÓ ÉÎÔÏ ÅÁÃÈ ÓÔÁËÅÈÏÌÄÅÒ΄Ó ÂÕÓÉÎÅÓÓȭ ÉÎÔÅÎÔÉÏÎ ÁÎÄ ÍÏÄÅ ÏÆ ÂÕÓÉÎÅÓÓ ÏÐÅÒÁÔÉÏÎ, each 

user story owners were initially asked to fill out a BMC for their own user stories. As a difference from 

traditional BMC, we divided all BMC sections according tÏ ÅÁÃÈ ÓÔÁËÅÈÏÌÄÅÒÓȭ ÐÅÒÓÐÅÃÔÉÖÅ ÁÎÄ ÇÒÏÕÐÅÄ ×ÉÔÈ 
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capital letters A-B-C-D (Please see Figure 1 for details). As an example, if stakeholder is an Automotive OEM, 

ÉÔ ÓÔÁÔÅÄ ×ÉÔÈ Ȭ!ȭ ÁÎÄ ÉÔÓ ÃÕÓÔÏÍÅÒ ÓÅÇÍÅÎÔȟ ËÅÙ ÓÏÕÒÃÅÓȟ ÖÁÌÕÅ ÐÒÏÐÏÓÉÔÉÏÎ ÅÔÃȢ ÁÒÅ ÁÌÓÏ ÓÔÁÔÅÄ ×ÉÔÈ Ȭɉ!ɊȭȢ 

Building upon these insights, a more detailed questionnaire based upon the nine building blocks of the BMC 

were prepared and distributed (see appendix). 

2.1.2.  Questionnaires:  

The aim of the questionnaire is to capture and understand each business model and be able to gain further 

insights into the value exchanges, motivation of stakeholders, understand the gaps, possible new revenue 

streams in 5G-CCAM complex networks and ecosystem.  

Answers of the stakeholders to prepared questionnaires will be analysed in second version of this 

deliverable, which is D6.6. 

2.1.3. Value Network Model:  

In addition to BMC, Value Network Model is also prepared for this deliverable to understand connections 

between organizations interacting with each other to benefit the entire 5G-CCAM. A value network allows 

stakeholders to buy and sell products as well as share information. Prepared Value Network Model could be 

seen in Section 2.4.  

Last but not least, in Section 2.2 we review other 5G-CCAM and CCAM related projects that could help us to 

improve this deliverable and D6.6 in the future. 

2.2. Other Project Activities 

In this section, we made a detailed review of other CCAM related EU funded projects that could help us to 

create a solid business-related deliverable. Some of the projects are still on going and results of these 

projects will be followed closely and used in second version of this deliverable, which is D6.6. D6.6 is planned 

to release at the end of the project.  

5G-CroC0[9] is a project implementing trials of 5G technologies in the cross-border corridor along France, 

Germany and Luxembourg. Its natural focus on cross-border technical issues such as QoS predictive 

mechanisms, E2E QoS control components, localisation, etc., as well as its multi-stakeholder, trans-national 

integral approach to scenarios definition, use cases implementation and impact analysis make it a natural 

complement with 5G-MOBIX. Its Working Package n. 5 is dedicated to the identification and validation of 

business potentials, focussing on its use cases: Tele-Operated Driving, HD Mapping, and Anticipated 

Cooperative Collision Avoidance. Its deliverable 5.1 ȰDescription of 5GCroCo Business Potentialsȱ [10] 

illustrates ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÕÓÅ ÃÁÓÅÓ ÏÐÐÏÒÔÕÎÉÔÉÅÓȟ stakeholdersȭ involvement, deployment, data and security, 

and the gap identification from business case perspective. 5G-CroCo has been funded under the call ICT-18 

and there is a broader, ongoing cooperation in place with 5G-MOBIX. Its use cases for HD Mapping and 

https://5gcroco.eu/
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Anticipated Cooperative Collision Avoidance match closely those of 5G-MOBIX, and the business models 

ÁÎÄ ÐÏÔÅÎÔÉÁÌ ÏÆ ÔÈÅ Ô×Ï ÐÒÏÊÅÃÔÓ ÃÁÎ ÂÅÎÅÆÉÔ ÆÒÏÍ ÅÁÃÈ ÏÔÈÅÒȭÓ ÆÉÎÄÉÎÇÓȢ 

Deliverable 5.1 identifies new business opportunities in the 5GCroCo Ecosystem based on multi-vendor for 

telco equipment, multi-vehicle OEM, multi-MNO (Mobile Network Operator) and multi-data/content 

providers in a cross-border 5G setup. There is specific focus on the adaptation of existing business validation 

canvases to the new automotive ecosystem, including new KPIs and business model building block. This 

first report includes the following items: 

¶ Identification of drivers in the areas of technology, economics, environment, society, regulation, 

politics, etc. 

¶ Description of KPIs to validate business opportunities 

¶ Markets in terms of sizes, segments, competition, interrelation 

 

Figure 2: Layout of the business model Canvas for cross-border 5G (source 5gCroCo D5.1, fig. 2.2) 

 

5G-CARMEN [11] is focussing on the Bologna-Munich corridor (600 km, over three countries), with use 

cases on (I)Cooperative Manoeuvring, (II) Situation awareness, (III) Video Streaming, and (IV) Green Driving. 

5G-CARMEN has been funded under the call ICT-18 and there is a broader, ongoing cooperation in place 

with 5G-MOBIX, also working closely for business model study. Its use cases for Cooperative Manoeuvring 

and Situation Awareness match closely those of 5G-MOBIX, and the business models and potential of the 

https://5gcarmen.eu/
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two projectÓ ÃÁÎ ÂÅÎÅÆÉÔ ÆÒÏÍ ÅÁÃÈ ÏÔÈÅÒȭÓ ÆÉÎÄÉÎÇÓȢ .Ï ÅØÐÌÏÉÔÁÔÉÏÎ ÏÒ ÂÕÓÉÎÅÓÓ-related deliverable has been 

made public yet, but from D 6.1 Data management plan, p. 8 [12] we acknowledge that task 6.2 will perform 

a market analysis of cooperative, connected and automated mobility for the three main stakeholder groups 

(vehicle manufacturers, MNO-Mobile Network Operators and road infrastructure authorities), and task 6.3 

will address the exploitation of results from the demonstration phase for vehicle manufacturers. 

5G-GENESIS [13] has as its main goal to validate 5G KPIs for various 5G use cases, in both controlled set-

ups and large-scale events. As with other ICT-17 call projects, the foundation of 5G-GENESIS is the 

establishment of a reference flexible architecture that support different verticals over and E2E virtualised 

network. In ÔÈÅ ÄÅÌÉÖÅÒÁÂÌÅ ÎȢ έȢή Ȱ)ÎÎÏÖÁÔÉÏÎ ÁÎÄ ÅØÐÌÏÉÔÁÔÉÏÎ ÁÃÔÉÖÉÔÉÅÓȱ, release B, [14] ÉÎ ÔÈÅ ȰÐartner-

specific exploitation plansȱ ÐÁÒÁÇÒÁÐÈ new business models are set to be identified and established in the 

future. The final version of the deliverable is expected at the end of the project, in the current version a 

preliminary exploitable outcome categorization is graphically described as follows: 

 

Figure 3: 5G-GENESIS, exploitable outcome categorization (source 5G-GENESIS, D7.8, release B) 

. 

5G-VINNI[15]ȭÓ ÃÏÎÃÅÐÔ ÉÓ ÔÏ ÄÅÖÅÌÏÐ ÁÎ E2E 5G facility that can be used to first demonstrate the practical 

implementation of infrastructure to support the key 5G KPIs, and then to allow vertical industries to test and 

validate specific applications that are dependent upon those KPIs. An extensive analysis for 5G and the 

ÐÒÏÊÅÃÔȭÓ ÖÅÒÔÉÃÁÌÓ ÈÁÓ ÂÅÅÎ ÃÁÒÒÉÅÄ ÏÕÔ ÉÎ ÔÈÅ $ ΫȢΧ ȰEcosystem analysis and specification of B&E KPIsȱ, [16] 

ÁÎÄ ÔÈÅ ÂÕÓÉÎÅÓÓ ÌÁÙÅÒ ÈÁÖÅ ÂÅÅÎ ÉÎÖÅÓÔÉÇÁÔÅÄ ÉÎ ÔÈÅ $ ΫȢΨ ȰD5.2 Business requirements and fundamentals 

of the 5G-VINNI Business LayerȱȢ [17] The first version of service catalogues has been published (D3.2) [18] 

and some services, such as network slicing, monitoring entry point and data assurance could be of interest 

for 5G-MOBIX. 

https://5genesis.eu/
https://www.5g-vinni.eu/
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5G-VINNI proposes a general 5G ecosystem model, which captures the ecosystem complexity with regards 

to the number of actor roles and their relationships. It is suggested that there are three families of business 

relationships: between operators and other IT firms, between operators, and between the NSaaS (logical 

networks) which are held between enterprise customers. Additionally, analysis show that interoperability, 

both technological and business-wise, is an issue in the future 5G ecosystem. 5G-VINNI business approach 

is based on the concept that to capitalize on the 5G opportunity, existing Business Support Systems need to 

be upgraded in order to support: 

¶ Massive scaling of devices, customers and end-users; 

¶ New services, products and different requirements for quality of service, coverage or security; 

¶ 3ÅÒÖÉÃÅÓ ÃÕÓÔÏÍÉÚÅÄ ÔÏ ÔÈÅ ÃÕÓÔÏÍÅÒÓȭ ÒÅÑÕÉÒÅÍÅÎÔÓȟ 

¶ Zero-touch self-service models that are cost-efficient and ideally suited for short-lived services; 

¶ a broad range of business models that involve a wide set of partners and variety of pricing strategies 

and Service Level Agreements (SLAs) for attracting customers; 

¶ Interoperability with other business systems. 

D5.2 describes the identified requirements and key features of these new 5G backend systems, the 5G-

VINNI business layer. This layer should support users from vertical organisations in planning, designing, 

executing and evaluating experiments with 5G infrastructures, 3rd parties willing to advertise, offer and bill 

their services via the platform of a facility site/communication service provider, and members of facility sites 

managing the platform. 

The analysis performed reveals the following set of business layer requirements: secure universal login, 

assisted customer access, global service catalogue, open to external suppliers, pick and choose, experiment, 

global coverage, homogeneous service end-to-end, automated replicability, flexible cost-revenue sharing 

agreements, flexible way of SLA definition and billing, real-time resource monitoring, reporting, 

community, license management, experiment scheduling, user device access control, open documentation, 

feedback mechanism and slice control 

5GCAR [19] ended in July 2019 and was one of the 5G PPP Phase 2 projects. 5GCAR was devoted to conduct 

research in the area of V2X communications for and the automotive vertical sector towards the adoption of 

5G technologies. Architectural items addressed by the project, and their implications in terms of the 

resulting network and multi-tenancy stakeholder architecture included E2E security, network orchestration 

and management, advanced network procedures, edge computing enhancements, multi-connectivity 

cooperation (SL, Uu, PC5, multi-RAT, etc.), radio interfaces and positioning. All these aspects have a relation 

with developments in 5G-MOBIX and can complement the business model vision of the project. Deliverable 

$ΨȢΨ Ȱ)ÎÔÅÒÍÅÄÉÁÔÅ 2ÅÐÏÒÔ ÏÎ 6Ψ8 "ÕÓÉÎÅÓÓ -ÏÄÅÌÓ ÁÎÄ 3ÐÅÃÔÒÕÍȱ [20] and Deliverable D2.3 ȰAutomotive 

ÕÓÅ ÃÁÓÅÓ ÁÎÄ ÃÏÎÎÅÃÔÉÖÉÔÙ ÃÈÁÌÌÅÎÇÅÓȟ ÂÕÓÉÎÅÓÓ ÍÏÄÅÌÓ ÁÎÄ 3ÐÅÃÔÒÕÍ ÒÅÌÁÔÅÄ ÁÓÐÅÃÔÓȱ [21] address the 

ÐÒÏÊÅÃÔȭÓ ÂÕÓÉÎÅÓÓ-related output. They address the service definition and how connectivity can affect new 

https://5gcar.eu/
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services by enhancing or enabling them for deployment, and the business model examples show the 

evolution from a linear value chain to a multi-linear relationship model. 

In 5GCAR D2.2, the service definition and how connectivity can affect new services by enhancing or enabling 

them for deployment are discussed, as well as practicalities where some of the main risks for the 

connectivity business model definition are shown. Further, the business model examples, where the 

evolution from a linear value chain to a multi-linear relationship model is explained focusing on the example 

of autonomous driving amongst others. 

 

Figure 4: 5GCAR Value Chain Transition 

5GCAR D2.3 describes and automotive use case roadmap with the current 4G situation, challenges and 5G 

advantages, as well as reflections on both 5G performance KPIs and societal KPIs. Business model analysis 

of 5GCAR technical components as well as business marked opportunities for V2X are presented. The main 

technical categories around which value and models would be created are positioning, V2X radio design, 

network procedure, end to end security and edge computing enhancements. 

DRAGON is a CEDR project investigating the implications of vehicle automation for national Road. 

DRAGON is supporting the movement towards high and full automation and realising the benefits and 

savings that come with it. It considers both the general case for NRAs (National Road Authorities) in Europe 

as a whole, as well as focussing on the particular needs of individual NRAs through three selected case 

studies. 

Vehicle automation technology is developing rapidly with demand for automation systems across 

passenger cars and goods vehicles, based on existing benefits with current systems and greater anticipated 

benefits from higher levels of automation in future. The road networks which NRAs manage (mainly 

motorways and other strategic routes) are likely to be amongst the most suitable networks for automated 

vehicles, in that they are usually consistent, well-ordered environments in terms of layout, lane markings 

and signage, with comparatively few interfaces with other transport modes. It is important for NRAs to 
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understand what potential benefits and costs automated vehicles may bring to their network, how they can 

best support their introduction, and to understand their potential role in influencing implementation, in 

order to maximise benefits and mitigate potentially negative side-effects. The success of automated 

vehicles ultÉÍÁÔÅÌÙ ÈÉÎÇÅÓ ÏÎ ÈÏ× ×ÅÌÌ ÔÈÅÙ ÍÅÅÔ ÔÈÅÉÒ ÕÓÅÒÓȭ needs, and this will be influenced by the 

support of the NRAs. As such the NRAs have the ability to influence directly the impacts of these vehicles 

on their network. D3.1 Report on the benefits and costs of automation describes the economic benefits that 

NRAs could derive from the implementation of automated systems as vehicle deployment rates change, 

around the three case studies identified (automated trucks ɀ UK, truck platooning ɀ NL, Autobahn Chauffeur 

- DE) and the impacts identified in the project (traditional takes on mobility efficiency, sustainability, costs 

structures and safety). 

Costs identified in DRAGON are categorised in three groups: infrastructure operator point of view (physical, 

digital, strategic), vehicle/individual (training, additional equipment costs) and mobility industry (Maps, 

manufacturers compliance procedures with AV devices, services and applications, maintenance increased 

costs due to the additional complexity of the systems, etc.) 

Benefits in the project are identified as the typical in transport CBA studies: travel time, vehicle operating 

ÃÏÓÔÓȟ ÃÁÒÒÉÅÒÓȭ ÏÐÅÒÁÔÉÎÇ ÃÏÓÔÓȟ ÁÃÃÉÄÅÎÔÓ ÓÁÖÉÎÇÓȟ noise and emissions, increases in capacity and efficiency 

and human facts such as attractiveness of transport and comfort of driving. 

While specific in their use cases, given that the project is focusing on automated vehicles, the overall 

assessment methodology could be useful for application in 5G-MOBIX. Main findings of the project were 

that in the three UCs, CBA indicators have been interesting: 

¶ Time and productivity savings are a key benefit within all of them ɀtaking into account a high sensitivity 

of the set of assumptions made for the analysis. 

¶ The division of costs and benefits for the involved stakeholders needs specific attention, as they are 

usually completely separated amongst stakeholders. 

¶ Costs of technology are still unknown and were proven in the analysis as the most sensitive factor. 

¶ Decision making support is still not completely clear, and the analysis was not solid enough to convince 

NRAs for investment decisions, even with a clear potential for benefits. 

NordicWay. NordicWay 2 and NordicWay 3 are C-ITS pilot projects that enable vehicles, infrastructure and 

network operators to communicate safety hazards and other information from roads in the Nordic countries 

between different stakeholders. The projects are a collaboration between public and private partners in 

Finland, Norway, Sweden and Denmark and build on the achievements from the previous NordicWay 

project. NordicWay will demonstrate the use and feasibility of Day 1 and Day 1,5 C-ITS services in the 

challenging Nordic environment. The C-ITS services are defined in terms of use cases with scenarios 

showing how the different types of actors interact in the NordicWay Environment. The CEF supported 

NordicWay C-ITS deployment pilot (2015-17) has already shown the feasibility of cellular C-ITS service 

provision with low latencies. NordicWay has also developed and published the Cloud2Cloud concept with 
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an Interchange network building on standards and open solutions, in particular by combining traffic 

messages with AMQP server technology. The NordicWay concepts forms a blueprint for a scalable, 

interoperable C-ITS implementation, with embedded privacy, security and data governance solutions and 

is coming into operational use. Specific areas addressed by NordicWay projects that could be of relevance 

for 5G-MOBIX include scaling-up of C-ITS services by supporting cloud to cloud hybrid communication, the 

analysis of technical solutions with potential to reach high penetration without additional infrastructure 

investments, contribution to harmonisation through C-Roads, exploration of the feasibility of C-ITS 

solutions in environments with poor cellular connectivity, infrastructure readiness for CCAM on major 

freight routes and challenges for higher (>L4) automation levels. 

By the end of 2019, the project NordicWay2 carried out an Ecosystem evaluation, in which the aim was to 

ÄÉÓÃÏÖÅÒ ÔÈÅ ÅÃÏÓÙÓÔÅÍ ÁÃÔÏÒȭ ÐÅÒÃÅÐÔÉÏÎ ÏÎ ÖÉÁÂÉÌÉÔÙȟ ÆÅÁÓÉÂÉÌÉÔÙȟ ÒÅÓÉÌÉÅncy and profitability of providing C-

ITS services as a group, and did not focus particularly on technological challenges. From the preliminary 

results, the main focus of this exercise was the data flow (generation, provision, consumption, 

monetisation), resulting for all the Use Cases in the following short-mid-term future picture which also was 

an example for our Value Network Study in Section 2.4. 

Figure 5: NordicWay2 Ecosystem evaluation 

Publicly available information on the findings of the NordicWay2 Business model analysis is limited, and an 

Interim Evaluation Report has been prepared by the project with the full results of the analysis. 5G-MOBIX 

will monitor the progress of NordicWay2 as there are several aspects of the whole CCAM ecosystem that 

ÃÏÕÌÄ ÂÅ ÁÐÐÌÉÃÁÂÌÅ ÔÏ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÏÕÔÌÏÏËȢ 
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ENSEMBLE[22]ȭs main goal is to pave the way for the adoption of multi-brand truck platooning in Europe 

to improve fuel economy, traffic safety and throughput. Platooning Levels will be defined to guide the 

design of different platooning functionalities and strategies, reflecting the full diversity of trucks with 

platooning functionality. Stakeholder are in place to ensure that the pre-standards are taken up by the 

respective organisations and working groups to form the actual standards, in cooperation with the ETPC 

platform. 4ÈÅ ÄÅÌÉÖÅÒÁÂÌÅ $ΪȢΩ Ȭ!ÎÁÌÙÓÉÓ ÏÆ ÍÁÒËÅÔ ÎÅÅÄÓȟ ÂÕÓÉÎÅÓÓ ÍÏÄÅÌÓ ÁÎÄ ÌÉÆÅÃÙÃÌÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 

impacts of multi-ÂÒÁÎÄ ÐÌÁÔÏÏÎÉÎÇȭ ×ÉÌÌ ÂÅ publicly available from M30 (Dec 2020) and it will be followed 

closely also by 5GMOBIX.  

ICT4CARTȭÓ ÍÁÉÎ ÏÂÊÅÃÔÉÖÅ is to design, implement and test in real-life conditions a versatile ICT 

infrastructure that will enable the transition towards higher levels of automation (up to L4) addressing 

existing gaps and working with specific key ICT elements, namely hybrid connectivity, data management, 

cyber-security, data privacy and accurate localisation. ICT4CART builds on high-value use cases (urban and 

highway), which will be demonstrated and validated in real-life conditions at the test sites. To enable and 

accelerate the insertion of such vehicles in our everyday life, ICT and especially connectivity, is a 

prerequisite. $ÅÌÉÖÅÒÁÂÌÅ ΨȢΨ Ȱ!ÎÁÌÙÓÉÓ ÏÆ ÍÁÒËÅÔ ÎÅÅÄÓȱ [23] captures the underpinning market needs of 

CAV ICT infrastructure, i.e. what end users need from this infrastructure and the value it could create for 

them. The report aims to inform those working in the CAV technology space on the potential markets for 

CAV information services. It is particularly concerned with the transition from Level 2 CAVs to Level 3/4 CAVs 

(see Section 3.2 for information on SAE automation levels), such that drivers no longer need to be fully 

attentive, instead vehicles can complete all driving functions in certain environments. At this point, it is 

anticipated to be a shift from the use of automation purely for driver support and to automation for 

improving driving experience. The document describes the demand for information services from different 

groups in the CAV market. This can form the basis for the development of more detailed system 

requirements of CAV ICT infrastructure along with more extensive service design. It can be used to inform 

developments of other complimentary technologies within this sector. 

4ÈÅ 70ή Ȱ%ÖÁÌÕÁÔÉÏÎ imÐÁÃÔ ÁÓÓÅÓÓÍÅÎÔȱ [24] will instead provide information on technical evaluation, 

impact assessment and cost analysis. Including tasks on Technical Evaluation, Impact Assessment and Cost 

Analysis and Market Sustainability, the only published deliverable D8.1 introduces the overall methodology 

for the assessment and defines the KPIs and impact assessment metrics for the analysis. 

In ICT4CART, impact analysis focuses on Quality of Life, Business impacts and Cost Benefit Analysis, and 

the following metrics are selected: Increase/decrease of traffic flow, Manoeuvre completion time, Decrease 

of automation level (False positives), Cost of infrastructure deployment, Revenue potential for operators, 

Business cases maturity and Market sustainability. 

Deliverable D2.2 also provides a preliminary market analysis for CCAM, which identifies the relevant aspects 

to understand the value for the ICT infrastructure. As a result of this analysis, a framework and systematic 

categorisation of the information service which could maËÅ ÕÐ ÓÅÐÁÒÁÔÅ ȬÍÁÒËÅÔÓȭ ×ÅÒÅ ÉÄÅÎÔÉÆÉÅÄȡ 

https://platooningensemble.eu/


 

23 

 

1. Automated driving. Connectivity to support the automated decision making of road vehicles 

2. Informed journeys. Connectivity to improve driving decisions, regardless of how automated the 

vehicle is. 

3. Intelligent management. Connectivity to improve awareness of what is happening on a road 

network or other driving environment. 

4. Coordination of vehicles. Connectivity to instruct automated vehicles in specific scenarios and 

coordinate their driving. 

5. Underpinning services. Connectivity and information service with commercial potential that enable 

a safe and effective CAV driving environment. 

D8.4 Impact assessment and D8.5 Cost analysis, are still under revision by the European Commission 

according to the ICT4CART website, but their publication will be followed by 5G-MOBIX, as it can provide 

useful insight for the project. 

LEVITATE aims to develop a wide-ranging evaluation framework to assess the impact of Connected and 

Automated Transport (CAT) on all aspects of transport and individual mobility as well as at societal level. 

This framework will be used to evaluate the impacts of CAVs on individuals, the mobility system and society 

using a wide range of indicators. The outcomes of Levitate will include a set of validated methods to 

measure the impacts of existing technologies and forecast that of future systems. $ÅÌÉÖÅÒÁÂÌÅ ΩȢΧ ȰA 

taxonomy of potential impacts of connected and automated vehicles at different levels of implementationȱ 

[25] can be considered useful in establishing a framework of potential impacts of connected and automated 

transport systems (CATS) at different levels of implementation. The provided taxonomy is based on a 

systematic review of recent studies that have proposed taxonomies of impacts of CATS. There is 

considerable overlap among the lists of impacts presented by the studies, suggesting a high level of 

scientific consensus about the potential impacts of CATS. LEVITATE is an ongoing action, expected to 

continue at least until March 2021. 5G-MOBIX should also keep monitoring this project, as the impact 

analysis presented in D3.1 addresses a wide range of issues in CCAM, and later developments in impact 

analysis and business models could be very useful for the project. 

MAVEN project aimed at developing infrastructure-assisted platoon organisation and negotiation 

algorithms. These extend and connect vehicle systems for trajectory and manoeuvre planning and 

infrastructure systems for adaptive light optimization. Traffic lights adapting their signal timing to facilitate 

the movement of organised platoons and reversely will yield substantial better utilization of infrastructure 

capacity, reduction of vehicle delay and reduction of emissions. The MAVEN project built a system 

prototype for both field tests and extensive modelling for impact assessment, contributing to the 

development of enabling technologies such as communication standards and high-precision maps, and 

developing ADAS techniques for the inclusion of vulnerable road users. Additionally, MAVEN intended to 
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include a user assessment and the development of a roadmap for the introduction of vehicle-road 

automation to support road authorities in understanding changes in their role and the tasks of traffic 

management systems. D7.2 Impact Assessment describes and discusses the results of the MAVEN use cases 

(16 use cases, from platooning, to speed and lane changes, through emergency and priority management 

cases to routing), focusing on the potential impact on the city environment and expectations of the city 

public. D8.8 Transition Roadmap considers technical, political and organisational aspects related to the 

transition path to a Cooperative, Connected and Automated Mobility and as it reflects MAVEN 

encompassing view on deployment and consolidation of CAVs, it is also useful for 5G-MOBIX business 

models. 

MAVEN impact categories were identified as Policy, Infrastructure, Planning, Capacity building and Traffic 

management, with general expected results along the following lines: 

¶ Improved traffic flow and lower environmental impact. 

¶ Improved safety, lowering societal costs and increasing attractiveness to prospective residents. 

¶ Increased network performance reducing the need for extra physical road infrastructure. 

¶ Improved quality of driving, comfort and fuel saving for drivers. 

¶ Improved safety for drivers and other road users through advances in sensing and cooperation amongst 

road entities. 

Another relevant view on the roadmap is the importance of the awareness and education in the successful 

deployment of connected and automated vehicles, which has been declared to be highly dependent on the 

acceptance of the stakeholders at all levels. Policy makers, traffic managers, the police force and the general 

public should be targeted specifically for relevant information campaigns. Another identified challenge in 

the deployment of automated vehicles is the importance of standards and regulation in the deployment of 

CCAM. 

The MAVEN project has already finished, so no further BM related deliverables are expected in the future.  

SCOOP@F was a C-ITS pilot deployment project that aimed at large scale testing of solutions improving 

the safety of road users and road operating staff, while also helping improve the traffic management and 

promoting multimodality. Technical objectives included: testing deployment of Day 1 C-ITS services, 

preparing related stakeholders for the deployment, providing E2E communication security and security 

management solutions, enabling hybrid communications (ITS G5 + cellular). To contribute to 

interoperability of C-ITS in EU, SCOOP@F cross-tested in sites in France, Austria, Spain and Portugal, 

addressing the activities of the C-ITS platform and the Amsterdam Group towards interoperability in the 

EU. 

The project SCOOP@F identified the complex ecosystem of stakeholder collaborating to produce value in 

the C-ITS environment, resulting in the following figure which is also helped us to create a Value Network 

Model in Section 2.4: 






































































































































































