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Executive Summary  

Mobility4EU is a Coordination and Support Action of th e European Commission that 

started in January 2016 and lasts  for 3 years, until 31 December 2018. The project is 

working on delivering a vision for a user -centered and cross -modal  European transport 

system in 2030 and an action plan to implement that visio n. The work started with the 

identification and formulation of 9 trends that are projected to have relevance in shaping 

the future European transport system in 2030 . Furthermore, base d on project results  15 

user needs setting the requirements for mo bility and transport in Europe have been 

identified:  

1. Efficient and intelligently managed transport fl ows and cross -border networks   

2. Enable meaningful spending of travel time    

3. Real-time travel information and travel planning services including cross -border & 

affordable data connectivity    

4. Easy-to -use, comfortable, and flexible travel   

5. Inter -operability and reliability of mobility solutions & enhanced seamless end -to -

end -journ eys  

6. Effective and seamless measures to identify and prevent threats  

7. Statutory inclusiveness, accessibility and affordability of mobility offers especially 

targeting vulnerable and excl uded groups  

8. Data security, privacy and transparency of the use of data   

9. Transport protecting climate, environment and health  

10.   Support for local solutions through transparent, democratic, participative planning  

11.   Resilient urban design supporting active mod es and reducing travel demand  

12.   Higher safety in freight and passenger transport in all modes  

13.   Economic empowerment of new players and innovation systems  

14.   (Cost -) efficient maintenance and upgrade of resilient infrastructures  

15.   Personalized mobility offers and (shared) ownership models  

 

Together w ith European experts from all fields in transport of passengers and freight, a 

portfolio of 93 promising and innovative transport solutions across all modes answering 

the identified trends and user needs has been composed.  Scenarios for the development 

of future transport in Europe have been co -created using these solutions as building 

blocks. The scenarios, and thus also the underlying solutions, have been ranked within a 

structured stakeholder consultation , the Multi -Actor Multi -Criteria Analysis (MAMCA). A 

further prioritization of solutions was done  through an adapted extended Failure Modes 

and Effects A nalysis (FMEA). Recently, the work on the Vision and Action Plan for 

Transport in Europe in 2030 concentrating  on interactions, combinations and interfaces 

between prioritized solutions  started.  

 

An analysis of topics and challenges in the indivi dual modes as well as in horizontal 

categories  as urban  mobility  and freight, delivers insight on potential for cross -modal 

collaborations. In a general view, cross -modal approaches can enhance the impact of  all 

solutions listed in the opportunity maps in view of a user -centered multimodal transport 

system.  This is the case, since solutions were already identified having trends and user 

needs i n mind.   Nevertheless, for the development and implementation of specific 

solutions, cross modal approaches are even a strong enabler or they open opportunities 

for high additional benefits. These are mainly s olutions  that are  enabled or greatly benefit 

from interoperability, standardization or technology transfer across modes  which applies 

especially to solutions in the urban or freight context or addressing horizontal issues a s 

e.g. safety, (cyber -)security, advanced  driver assistance and automation, testing, 

standardization, universal design etc .  
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Four major clusters for cooperation and collaboration have been identifie d: 

 

Digitalization, new services and data  

Issues of digitalization a nd especially data sharing and data availability are common to all 

modes and especially important for delivering novel services that better serve users  of 

passenger and freight transport , create synergies between electrification, automation and 

sharing as well as individual and public transport. Data needs to be turned into actable 

knowledge. Thus, also new business models as well as local solutions tailored to citizensõ 

needs are enabled . Cross modal approaches will be urgently needed to address the issues 

of enabling and intelligently managing flows of passengers, freight and data across 

modes or across borders providing real time information and services and interoperable 

seamless journ eys. The same applies to p ersonalized mobility offers and shared models . 

Automation, IoT, Big data, ICT, crowdsourcing and sharing are key technologies enabling 

integration, efficiency and sustainability in passenger as well as in freight transport which 

calls for a broader cooperation strategy beyond the traditional transport sector.  

 

Safety, security and beyond  

Solutions for safety, security, but also within the individual modes strongly rely on similar 

technologies and concepts that potentially can be ac celerated in their development and 

implementation through technology and knowledge transfer between modes. Here again 

automation, IoT, AI, ICT, Big Data are key technologies that need cooperation and 

collaboration also with actors from outside the traditio nal transport sector. The 

opportunities of emerging technologies as e.g. blockchain have to be explored and 

utilized. Last not least, the deployment of these new technologies raises issues regarding 

liability and ethical questions that need to be solved. E specially in view of solutions that 

touch questions of privacy and cybersecurity, the user needs to be taken into account 

from the start.  

 

Low -/Zero -emission mobility  

Technology transfer is further especially relevant for technologies advancing efficiency 

and lowering emissions and noise of vehicles and thus contributing to protecting climate, 

environment and health. Moving towards sustainability drives efficiency in pas senger and 

freight transport. Tools and business models are needed that enable the individual 

stakeholders to tap this potential. Risks and uncertainties lie  in the implementation of 

renewable and alternative fuels infrastructure in all modes. Unclear situ ations regarding 

incentives/restrictions  for low emission vehicles and fuels in all modes need to be 

countered.  

 

Putting the user in the center  

Consequent inclusion of the user in the entire innovation and development process will 

be imperative to achieve the goals of a sustainable and integrated transport system. At 

the same  time , user -centric approaches have the potentially to also act as a driver for the 

successful development and implementation of new technologies and services. For 

instance, universal design  putting the user in the center delivers not only inclusive 

transport but improves mobility offers for all. To implement user -centric approaches, 

methodologies, tools as well as impact assessments have to be developed. This includes 

models for collaboratio n of users and the R&D&I community, the development of digital 

co-creation tools to enable broad collaborations etc . 
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1  Th e project Mobility4EU ð introduction and first 

results  

 

Mobility4EU is a Coordination and Support Action of the European Commission started in 

January 2016 and lasting for 3 years, until 31 December 2018. The project is working on 

delivering a vision for t he European transport system in 2030 and an action plan 

including a roadmap to implement that vision. Recommendations for tangible measures 

in research, innovation and implementation targeted towards various stakeholder groups 

are being derived. Furthermor e, a European Transport and Mobility Forum is being 

initiated. This forum intends to bring together stakeholders from supply and demand 

side in passenger and freight transport to discuss and collaborate on topics of cross -

modal and user centered transport.   

 

The entire process from studying trends and options for solutions, developing a vision 

and finally the action plan is organized within a structured participatory approach that 

aims to engage a broad stakeholder community into the consultation processes  (Figure 

1). This is achieved by employing a structured tool, the Multi -Actor Multi -Criteria Analysis 

(MAMCA) (Macharis) , and an accompanying story mapping process that supports the 

process in a more creative and interactive way.   

 
Trends and user needs  for transport in Europe in 2030  

The work towards the vision and action plan for the future of t ransport in Europe in 2030 

is based on the identification and assessment of societal challenges that will influence 

future transport demand and supply. This lead within the first phase of the project to the 

formulation of 9 trends that are projected to have relevance in shaping the fu ture 

European transport system in 2030 (Mobility4EU 2016a) . They were used as a starti ng 

point to represent the Mobility4EU context map, a map created based on the results of 

the first M4EU workshop on òSocietal requirements and challenges for transportó 

(Mobility4EU 2016b) . This map builds one part of the story mapping process.  

 

The research on trends and their impact on mobility, the structured participative 

discussions with stakeholders on needs for European transport in 20 30 and the 

investigation of stakeholder objectives within the MAMCA led to the definition of 15 user 

needs setting the requirements in mobility and transport in Europe in 2030. They are 

described in detail within the next chapter.  

 

The portfolio of solutio ns and opportunity map  

Together with European experts from all fields in transport of passengers and freight, a 

portfolio of 93 promising and innovative transport solutions across all modes answering 

the identified user needs has been composed. These inclu de solutions in concept or 

research stage but also recently implemented ones that need to be supported for 

advancing technologies or products for wider deployment . These solutions are being 

described in detail within this document. The links from the solut ions to the user 

demands are made within an opportunity map  (Mobility4EU 2017) . This opportunity map 

compos es the second part of the story mapping process.  

 

Process towards vision and action p lan for transport in Europe in 2030  

The portfolios of solutions have been the foundation for building scenarios for the 

development of future transport in Europe within t he Multi -Actor Multi -Criteria Analysis 

(MAMCA). Within this structured stakeholder consultation process, these scenarios and 

the included solutions are being ranked by a broad stakeholder community coming from 
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all fields of transport. A further prioritizat ion of solutions will be done through an 

adapted extended Failure Modes and Effects Analysis (FMEA). The solutions coming out of 

these rankings will be taken into a creative process of vision building that will be 

undertaken together with stakeholders from  all fields of transport. This will lead to the 

Vision for Transport in Europe in 2030 which will concentrate on interactions, 

combinations and interfaces between prioritized solutions. Finally, an action plan to 

implement that vision will be drafted and p ut into a broad stakeholder consultation.  

 

 

 

Figure 1 Mobility4EU process towards vision and action plan for transport in 2030.  
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2  Formulation of user needs for transport in 

Europe in 2030  

Within Mobili ty4EU user demands are understood as implicit or explicit aims of users to 

be fulfilled. As in the work on trends, t he term òuseró in this context includes end user s as 

well as transport operators and service providers or governmental  institutions , cities etc. 

The aims of users are developed by individual or segmental attitudes and their 

interrelation with trends. The  interaction  of  user demands and trends is  bilateral. Trends 

shape or influence demand and vice versa. However, user demand in the case here  is not 

equated with product or service functionality. Users may be demanding  freedom of choice 

of a transport mode, whereas t he translated product solution could be for example 

Mobility as a S ervice. User demands hence provide the motivation for investigati ng the 

solutions that are described in detail in the following chapters of this document.   

 

Derivation of user needs  

The work of the first phase in the project was to identify trends and drivers that impact 

transport and mobility in Europe in 2030. As resu lt of this work, 9 main trends that itself 

divide into several sub -trends have been derived:  

1.  Distribution of wealth and labour market developments  

2.  Inclusive society, personali zation, accessibility  

3.  Urbani zation and smart cities  

4.  Environmental protection  

5.  Digi tal society and internet of things  

6.  Novel Business models and innovation in transport  

7.  Safety in transport  

8.  Security in transport  

9.  Legislative framework  

From the interaction of the identified trends with mobility, impacts on future mobility 

have been deduced. The detailed description of these trends  and impacts  can be found in 

the respective repor t (Mobility4EU 2016a) . An overview can also be found in Annex 1 . 

 

Those derived impacts on mobility and transport have been the foun dation for 

formulating user needs. Table 1 in Annex 1  provides a short reference for this work from 

trends to impacts to user needs.  Further input for user needs formulation was gathered 

within the struc tured participative discussions with stakeholders within the first 

Mobility4EU workshop that dealt with trends and led to the compilation of the context 

map  (Mobility4EU 2016b) . There, among other issues, stakeholder needs have been 

interactively collected. Also, the collection of stakeholder objectives which is one of the 

first steps within the Multi -Actor Multi -Criteria Analysis (MAMCA) con tributed to the 

derivation of user needs as they are presented in the following. Finally, the results of 

similar research within o ther European projects such as FUTRE or METRIC as well as in 

Mind -Sets have been investigated.  

 

The 15 user needs  

Conside ring all research and external input gathered in the project as described above, 

15 user needs have been formulated for the transport of passengers and freight in all 

transport modes. The analyzed user needs are rather complex and incorporate different 

aspects  for passenger and freight users and for different user segments  as well as 
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specifics regarding  certain transport modes. The user needs as listed in the following 

have been formulated on a higher level to provide a means of classification of solutions.  

At the same time, it has been aimed to formulate user needs that have as little overlap 

between each other as possible without losing important aspects by reducing complexity. 

The following list presents the defined user needs with a short description tha t is not 

detailing the user need in every aspect but is meant to cover ideas in a comprehensive 

and concise way. Thus, the user needs can be used as a means for categorizing solutions 

and to identify gaps :  

 

1. Efficient and intelligently managed transport fl ows and cross -border networks  

are needed to meet private or commercial timetables and to enable efficient freight 

and logistics and decrease non -productive time in all applications and for all users. 

This applies within modes but also cross -modal with spec ial emphasis for modal 

interfaces, within member states and across inner -European borders as well as 

beyond Europe. Intelligent solutions are needed i.e. for managing complex traffic, 

logistics planning and efficiently addressing critical situations in rea l-time.  

2. Enable meaningful spending of travel time  comprises e.g. the need of being 

chauffeured or the possibility to carry out activities normally done at home or at 

the office by using digital connected devices in the transport vehicle. Nevertheless, 

this  demand also relates to enabling new uses of travel time as e.g. physical 

activity, engaging in games, creating new social spaces during travel. This may 

ultimately not only apply to passengers but also to truck drivers, train operators 

etc. especially whe n roles change due to automation.   

3. Real -time travel information and travel planning services including cross -

border & affordable data connectivity serve an accelerated society, enable 

denser time schedules, shorter connection times etc. These services are  in demand 

for passenger as well as for freight transport. This applies especially to the 

interfaces between modes and to inter -city or inter -regional travel as well as travel 

between member states and internationally. Affordable data connectivity during 

t ravel is required to stay informed without limitations.   

4. Easy -to -use, comfortable, and flexible travel is required from all passengers 

including vulnerable and excluded  citizens and across modes. Services as e.g. 

renting and ticketing etc., multimodal int erfaces and hubs  should be easily 

understandable and useable without comprehensive tutoring/instructions. 

Comfortable refers to the need of convenient interior within the transport mode 

used, i.e. accessibility, enough private, flexibly usable space. Flexi ble travel 

planning and modal choice is especially important to enable spontaneous travel 

and serve new trends in travel profiles as e.g sharing vs. owning a car.  

5. Inter -operability and reliability of mobility solutions & enhanced seamless 

end -to -end -journ eys  will provide individually adaptable intermodal transport with 

less transfers and good last mile services. Interoperability and reliability of 

transport vehicles and infrastructure in all modes and between modes is key to 

provide better transport servic es for transport of people and goods. Confidence of 

passengers but also shippers in on -time and efficient transport of people and 

goods needs to be enabled. Seamless journeys of people and goods require the 

fine tuning of connections as well as services pr ovided before and during the 

journey, reliable and well -functioning intermodal hubs. Passengers experience a 

difference of absolute and relative time depending on factors such as the amount 

of waiting time between connections, the hurdle to find the connec tive transport 

solution or the movement of and storage of luggage.  

6. Effective and seamless measures to identify and prevent threats is a demand 

of both, end users and governmental stakeholders. While security at hubs should 

be increased the measures taken should be seamless and non -embarrassing. 

Seamless refers to the need of non -intrusive security checks, especially for 

travelers with heavy luggage, larger groups of travelers, people with special needs 
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or disabilities, etc. Also for freight transport this demand needs to be answered 

increasing security while avoiding delays, bottlenecks and selecting the most cost 

effective security measures.  

7. Statutory inclusiveness, accessibility and affordability of mobility offers 

especially targeting vulnerable and excl uded groups will enable the usage of 

transport means and services by all users without the need for adaptation or 

specialized design. An inclusively designed transport system works for all and 

should by the goal of all transport systems. Inclusive design s hould be prioritised 

above the creation of specialist services for different groups of the population. 

Affordability of offers for all citizens is a further important requirement.  

8. Data security, privacy and transparency of the use of data is a demand of al l 

types of users although interests may very regarding the type of data that shall be 

protected or exploited for service providers, cities, end users and others. This 

demand applies to existing and novel data based services, to data collected by 

sensors wh ile traveling (cameras etc .), data related to shipped goods, data 

collected and shared in relation to security measures and more. Besides securing 

data and guaranteeing privacy, the transparency of which data is used and for what 

needs to be provided.   

9. Tr ansport protecting climate, environment and health demands to fulfill EU -

objectives for GHG emissions, to use all possibilities for higher efficiencies of 

energy and resources in the transport of goods and passenger system, to reduce 

noise and noxious emis sions, to minimize the impact on animals and environment 

in general. This demand is shared as well by citizen that are more and more 

conscious of these issues and also by political stakeholders that intend to follow 

up these issues through policies and reg ulations.  

10.   Support for local solutions through transparent, democratic, participative 

planning is demanded by citizens, political and economic stakeholders in order to 

find suitable local solutions that serve the specified local needs. Citizens know the 

issues within their city by experiencing transport problems every day. If transport 

providers implement new solutions, lack of consulting the end users can lead to 

low utilization and unfavorable return of investment. Citizens more and more wish 

to particip ate in co -creating solutions. New methods of participation often enabled 

by technological solutions can enable citizens to be part of a transparent and 

democratic passenger and goods transport planning process.  

11.   Resilient urban design supporting active mod es and reducing travel demand 

takes into account the travel and transport that will is needed or will be created 

through urban design into every design process. Urban settlement should be 

created to save trips needed to do daily errands. Furthermore, urban  design 

considers space for people and aims for public spaces and urban design that not 

only supports walking and cycling but motivates active modes.  

12.   Higher safety in freight and passenger transport in all modes is continuously 

asked for by all types of u sers and can be considered as one of the top priorities. 

Safety systems have to be affordable for all users of individual and public transport 

of people and goods ranging from cities to operators and service providers in 

passenger and freight transport, en d-users and so on. Safety systems and 

measures need to be designed for special accessibility needs.  

13.   Economic empowerment of new players and innovation systems is needed to 

use the potential of the rising start -up and spin -off scene, shaping the more and 

more digital -based and service -oriented transport system. New players need to be 

provided with a vibrant innovation system, also helping small firms to break 

through. This concerns economic support as well as the promotion of solutions 

that provide space f or new ideas and novel players.  

14.   (Cost -) efficient maintenance and upgrade of resilient infrastructures is 

required in  order to gain a positive return of investments. Transport and 

infrastructure providers require a resilient infrastructure that is long la sting but 
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can be updated to new developments. Efficient maintenance is needed for flawless 

operation.  

15.   Personalized mobility offers and (shared) ownership models are called for to 

answer the demand for new forms of mobility that adapt to the individual nee ds 

and preferences of users. This requires business models and concepts for new 

services as well as technologies that enable personalization. A bigger trend in this 

domain is the sharing of cars and bikes vs. buying them which may in future 

develop beyond cars and bikes.  
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3  Portfolio of promising and novel  innovative 

solutions  

As explained in the previous section from the study of trends and drivers for the future 

mobility, user need s have been derived that call for solutions. Hence, the next step  is to 

com pile a portfolio of promising recent and novel innovative transport and mobility 

solutions  answering the se user needs. The focus is on solutions that are  either in 

research or concept state or have just been recently implemented but did not yet reach 

wide deployment. The solutions that are described in this portfolio have been collected 

through the input of experts  and additional desk research. Many solutions were gathered 

within the second interactive workshop  of the project, the òWorkshop on Novel and 

Inn ovative Mobility Solutions ó (Mobility4EU 2016c) . Further solutions were received by 

interviewing experts and al so within the  expert  review of this document. The portfolio 

intends to  give concise information on these solutions with the following format:  

 

Title of solution/innovative concept  

Category:   

¶ policy  

¶ technology  

¶ infrastructure  

¶ other: é.. 

Transport mode(s)   

Description:  

¶ Main features/technical description  

¶ Advantages/disadvantages  

User needs  that the solutio n responds to  (reference to user needs listed in chapter 2) 

 

In the following the solutions are listed i n subchapters according to the  transport modes  

air, rail, road , and waterborne as well as for the multimodal fields urban mobility and 

freight transport. One chapter also shows solutions t hat deal with more than one or all 

transport modes.  Within the subchapters, the solutions are ordered alphabetically. In 

Annex a table is given that links the individual solution that is described within the 

chapter to the user demands .   

 

A concise overv iew of the portfolio of solutions is provided within the opportunity map 

that contains a summary of all results detailed here. The definition of user needs, tables 

categorizi ng solutions according to user needs, short descriptions of all solutions as well 

as a short summary on conclusions can b e found in the opportunity map (Mobility4EU 

2017) .   
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3.1  Novel a nd innovative solutions relating to more than 

one or all modes  

3.1.1  Advanced  cyber -security  for in -vehicle systems, 

intelligent infrastructure & data privacy  

Category:   

¶ Technology  

Transport mode(s)   

¶ All modes  including freight and urban  

 

Description:  

Along wit h advances in communication technology the vulnerability of transport systems 

towards cyber -threats increases. Current technology trends in all modes, such as 

automation, connectivity, personalization as well as the increasing complexity of 

electrical and/ or electronic systems additionally open weak spots for cybercrimes.  

 

Disruptions of air traffic management systems due to cyber threats increase in frequency 

(SITA 2017) . At the same time the level of vulnerability of the air traffic systems towards 

cyber threats depends on the degree of automation ð the higher the a utomation level the 

higher the vulnerability. òWeaponsó required for the attack do no longer need to be 

located directly at the target. This increases the difficulty to find the perpetrator. Also  in 

the realm of automotive transport , the threat  of cybercri mes is growing  along with  the 

ongoing technology developments such as road vehicle automation, connectivity and 

personalisation, the influence of the sharing culture as well as the increasing complexity 

of electrical and/or electronic systems. This does no t only impact  owners/users , but also 

OEMs, suppliers, infrastructure operators, insurance companies and many other 

stakeholders.  In consideration of the rail industry cybersecurity plays an important role in 

advanced traffic management and control systems  (Shift2R ail 2015) . In waterborne 

transport, cyber security has long been rather neglected. Nevertheless, with the rise of 

smart and connected ships and ports, also the stakeholders in waterborne transport need 

to implement new strategies and processes to ensure c ybersecurity  (IMO 2016) . 

 

Technologies are required that detect cyber -crime in real time, and mechanisms must be 

developed that  ensure that basic and important vehicle functions continue to work 

reliably. Cyber -security has to be implemented holistically on a systemic (rather than 

component) level including hardware, software, commun ication (channels), interfaces and 

infrastructur e. To establish a holistic approach co -design of solutions for security, safety 

and reliability is called for in vehicle s and infrastructures components  and systems  and 

their interfaces . Furthermore, cyber -security has to cover the entire supply chain taki ng 

into consideration not only the manufacturer but also suppliers, the globalized logistics 

industry, infrastructure providers, related ser vice providers, e.g. maintenance,  as well as 

the users.  For the customer issues of dat a privacy become ever more imp ortant  since 

many applications and services require them to provide personal data . Security and safety  

applications in turn also may increase the user vulnerability since userõs data becomes 

available to security operators. Privacy has to be ensured throug h methods of data 

protection and avoid ance of  user identification and traceability  (e.g. through data 

randomization/anonymization).  

 

Advantages/disadvantages:  

¶ Integration and synthesis of existing and established results between all i ndustries 

could advanc e the improvement of cybersecurity  
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¶ Security  measures might negatively influence performance. Therefore, the goal is to 

find a balanced trade -off between functionality and cybersecurity.  

 

User needs/mobility demands  that the solution responds to : 

¶ Effective  and seamless measures to identify and prevent threats  

¶ Data security, privacy and transparency of the use of data  

¶ Continuous demand for safety in all modes of transport and for all travel lers 

including vulnerable to exclusion citizens and also for supply c hains  

3.1.2  Blockchain for data security and privacy in 

passenger and freight transport  

Category  

¶ Technology  

Transport mode(s)  

¶ All modes including freight and u rban  

Description   

A blockchain database is a decentralized system enabling users to carry -out digital 

transaction such as authentication in a secure -by-design system. Due to its decentralized 

setup, the system cannot be manipulated, privacy is ensured thro ugh cryptography. The 

blockchain is best known as the backbone of the crypto currency Bitcoin. The database 

consists of a list of blocks, which contain a timestamp, a link to the previous block and 

requested data. The list can grow continuously and is orde red by time of creation.  The 

blockchain technology abandons a central server, but uses a peer -to -peer network. 

Accordingly, no centralized point of vulnerability exists, that can be attacked by computer 

hackers. The blockchain can be summed up as a tool th at operates transactions of 

currency, records, contracts or other information in a secure and transparent manner and 

without the use of a central operator.  The described applications of the blockchain 

technology can also be realized with other technologies  such as central client server. 

However, the blockchain technology has a huge potential to improve these applications, 

especially in security, privacy and costs.  

This method can be used to handle complex processes in the transport sector , especially 

for a ll applications where trust and data security and/or privacy are required. Examples 

for recently developed applications are t he monitoring of containers throughout the 

entire logistics chain and the e -wallet for payment of  highway tolls, parking fees, elec tric 

charging and car -sharing.   

Advantages/ Disadvantages  

¶ Increase in security and privacy standards  

¶ Reduction of administrative expenses  

¶ Intelligent and transparent monitoring system  since data transmitted by 

blockchains is consistent, timely, accurate, and widely available.  

¶ Lower transaction fees, by eliminating third party intermediaries and overhead 

costs for exchanging assets.  

¶ Uncertain government regulatory status  

¶ Substanti al amount of computer power and therefore also energy is needed  

¶ High initial c apital cost for implementation  
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References:  

(Burgwinkel 2016)  

(Morrison und Sinha 2016)  

(Mattke 2017)   

(Karstelein 2017)  

(Deloitte Services LP 2017)  

 

User needs/mobility demands  that the solution responds to : 

¶ Effective and seamless measures to identify and prevent threats  

¶ Data security, privacy and transparency of the use of data  

¶ Continuous demand for safety in all modes of transport and for all trave llers 

including vulnerable and  excluded  citizens and also for supply chains  

3.1.3  Game changers in materials for transport  

Category  

¶ Technology  

Transport mode(s)  

¶ Automotive  

¶ Train  

¶ Aviation  

Description   

Advanced materials are key for the developme nt of safe, more efficient, more durable and 

easier to serve personal and public transportation systems across the different modes.  

Future materials will be designed to reduce emissions (CO2, noxious emissions, noise) 

and life cycle impact of vehicles and infrastructure on the environment as well as to 

improve the safety, performance, functionality, comfort and perceived quality. With 

respect to environmental impact , it is important to consider the entire life cycle (cradle -to -

grave), including production, usage and end of li fe (recycling, remanufacturing, 

refurbish). Finally, reducing the dependency on critical raw materials (such as Gallium, 

Neodymium, Indium, Germanium, Platinum, Tantalum, Cobalt, Palladium, Niobium and 

Antimony) that are either dominated  by third countries that monopolize the commercial 

networks, or have through mining and refining operations and enormous environmental 

impact, or are highly contaminant and poisonous, is a main target in the development of 

new materials. It is hence import ant that the minimization of replacement and 

maximization of recovery and reuse of materials is taken into account during the design 

and development of the transport system. A large variety of components systems and 

subsystems including mechanical parts, e lectric - and electro -mechanical devices, sensors 

and energy storage will be redesigned and improved spurred by enhanced materials.  

 Within this context, advanced lightweight materials play a crucial role, and e.g. for cars, a  

vehicle mass improvement of 3 8% versus a conventional mainstream vehicle can be 

achieved at only 3% cost  (Lotus Engineering) . Currently the Transportation sector already 

contributed to >85% of lightweight materials market. (LA Center for Manufacturing 

Science)Efforts are carried out to lighter new grades of steels and alloys and replace ste el 

with alumin ium - and magnesium alloys. (Lotus Engineering)  Further development will 

involve hybrid material solutions, reinforced polymers and composites, thermoplastics, 

functionalized materials and nano -materials.  (Chiaberge 2011)  For the latter, noteworthy 

is the implementation of graphe ne that will not only have a growing number of 

applications in lightweight materials  (Elmarakbi und Azoti 2015) , but  will also be applied 

in coatings, lubricants, oils and functional fluids, capacitors and batteries and thermal 

management applications. Recently the potential of red ucing the production cost with a 
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factor 100 has been shown  (Bec Crew 2016) . Finally, further integration of natural and 

bio -based materials in light weight structures such as kenaf, hemp, flax, jute, and sisal as 

materials will be seen.  

Progressing electrification will b e sustained by improved energy storage with increased 

energy - and power capacity. Batteries based on new materials and post - lithium 

chemistries as silicon anodes, metal air and redox -flow will be available, making use of 

ores of more abundant elements suc h as zinc, sulphur and tin, what will result in 

affordable electric ranges above 400km in 2030.  

Further , automatization and progressing implementation of vehicle -2-vehicle and vehicle -

2-infrastructure  applications will  increase the number of advanced senso rs and actuators 

used in vehicles and infrastructure . Future sensor will have a lower use of critical raw 

materials or will use recycled materials (as e.g.  the platinum group metals effectively 

recovered from catalysers and electronic scrap). In addition, the application of smart 

materials will lead to integration of sensors -, actuator - electronic - and wiring 

functionalities in components and e.g. plastic ôintelligentõ surfaces would move the 

òsensoró function from the electronic devices to the plastic perimeter. This progressive 

integration of smart materials will involve the implementation of piezoelectric ceramic 

and -polymers or electroactive polymers for electromechanically transduction, magneto -

caloric and thermos -electrical materials for Thermal -magnet ic or thermal -electric energy 

conversion, advanced polymeric materials with special magnetic, electrical (i.e. 

conductors) or optical properties, materials for thermomechanical coupling, new 

materials for transduction between different types of energy or s ignals, as well as the 

integration of these materials in MEMS or NEMs . (EARPA Position Paper 2014)  

There are also a multitude of further applications for novel chemicals. For example, in the 

air transport sector recently a n ew wing coating  for aircraft s making the current de -icing 

pr ocedures obsolete has been reported. SLUGs is a substance in form of a gel , which can 

be applied to the wing encapsulated in a film coating. The substance has thermo -

responsive properties at temperatures below the freezing point of water. These 

properties prevent adherence of ice on the wing so that ice, which can still occur at these 

low temperatures, slips off the wing. At temperatures above freezing, the substance 

appears in a solid form, bounded within the coating.  (American Chemical Society)  

 

 Advantages/ Disadvantages  

¶ A 10% reduction in  vehicle weight can result in a 6% -8% fuel economy improvement 

since 75% of the average motor vehicleõs fuel consumption is directly related to 

factors associated with vehicle weight. (Energy.gov 2017)  Lightweight alternatives 

offer synergies with advanced powertrain / electric vehicles (Fine 2010) . 

Introducing lightweight s tructural materials is critical to the success of new, highly 

efficient energy technologies such as hybrid vehicles.  

¶ Decrease in train noise  

¶ Reduction of fatal accidents  

¶ By using lightweight structural materials, vehicles can carry additional ADAS 

without increasing the overall weight of the vehicle.  

¶ Significantly higher cost s to purchase.  

¶ Higher manufacturing cost s. 

¶ Difficult w orking conditions in production  (toxicity)  

¶ Introducing li ghtweight vehicles to market requires a redesign of the entire 

automotive supply chain with regards to materials, product design, and process 

design.  

 

References : 

(Beck, A. J. et al. 2008)  

(McWilliams 2015)   
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(ERTRAC 2013) 

 

User needs/mobility demands  

¶ (Regulations on) energy efficient, CO2/NOX -poor transport  

¶ (Cost -) efficient maintenance and updating of resilient infrastruc tures  

¶ Continuous demand for safety in all modes of transport and for all passengers  

including citizens vulnerable and  excluded  and also for supply chains  

3.1.4  Incentivizing modal shift to  public transport ð 

Personal Carbon Budget  

Category:   

¶ Policy 

Transport mode(s)   

¶ All modes  

 

Description : 

Incentives can be used  to foster the societal transformation  towards more sustainable 

travel  behaviour and  reduce car ownership  and use . Examples are tax reduction s or 

subsidies for supporting alternative modes of transport  and especially the  use of public 

transport  for commuters. Not only cities but also employers could foster the 

transformation by offering c redits for low carbon and healthy transport choices as well as 

for kilometres travelled or by offering job tickets for public transport.  

 

In order to reduce CO
2

 emissions , incentives at the level of households and individuals 

are also important. Personal carbon budgets  (PCB) provide such an instrument 

incentivising the reduction of carbon emissions due to personal energy consumption of 

mobility and household maintenance.  

In a personal carbon budget scheme , all individuals receive a carbon budget of carbon  

emissions covering household energy use  and personal transport , including land 

transport and aviation (Parag and Strickland, 2009) . People would be able to sell their 

surplus or  purchase additional carbon credit. The credit would be administered through 

an online system which is connecte d with sensors that register the travel behaviour of 

individuals and automatically charge the carbon credits based on the distance, 

consumption and transport mode used.  

 

The carbon budget may encourage self -control over energy consumption and take 

individu al responsibility for carbon emissions. It may promote a modal shift towards 

sustainable transport modes and energy use. In general, such a system would be a 

progressive policy instrument redistributing wealth from the rich to the poor because 

most poor pe ople use less energy than the more affluent, therefore rich people would 

buy credit from the poor (Ekins, 2004) . Using tax as a policy instrument, the objective of 

PCB to reallo cate wealth from the rich to the poor cannot be as effectively reached as with 

PCB itself.  The scheme would allow governments to plan for achieving their national CO
2

 

reduction  targets.  

 

Acceptance of such a scheme may be difficult to reach. Therefore , it is important that the 

caps of the carbon budget for each individual or family are set by a credible organisation. 

The limits of carbon budget should be distinguished by location of the dwelling and 

employment, accessibility by public transport  as well as personal needs , otherwise the 

impact on  social  equity may be negative especially for vulnerable groups. There would be 

a sizeable part of the poor population who would be worse off with such a system 

because they consume more energy than the rich (e.g. beca use they cannot afford new 



                                                               Action Plan for the future Mobility in Europe  

Mobility4EU ð Action Plan for the Future Mobility in Europe - EC contract 690732.  

CONFIDENTIAL only for members of the consortium (including the Commission Services)  

 

22  

 

 

fuel -efficient  or electric vehicles).  In addition, a  trading scheme may encourage fraud and 

black market of carbon credits  and t he introduction and operation of such a scheme may 

be quite costly (Parag and Eyre, 2010) .  

 

Advantages/Disadvant ages  

¶ The carbon budget may encourage self -control over energy consumption and take 

individual responsibility for carbon emissions  and , thus , i t may promote a modal 

shift towards sustainable transport modes and energy use  

¶ The sponsorship model needs no phys ical infrastructure. Therefore, it can be 

introduced fast and easily.  

 

User needs/mobility demands  that the solution responds to:  

¶ Easy-to -use, comfortable, and flexible modal choice  

¶ (Regulations on) energy efficient, low CO
2

/NO
X

 transport   

¶ Economic/politi cal enablement of local solutions, meeting local needs through 

transparent, democratic, participative planning  

¶ Economic empowerment of new players and innovation systems  

¶ Eco-friendliness & liv able environments for humans  

¶ Personalized, accessible and inclus ive (shared) ownership models  

3.1.5  Intelligent and adaptive advisory and assistance 

systems for operators/drivers of transport vehicles  

Category:  Technology  

 

Transport mode(s) :  

¶ Road 

¶ Rail 

 

Description:  

Intelligent and adaptive advisory and assistance sy stems are increasingly being deployed 

in all transportation modes. In some modes (e.g. airborne and rail transport), they are 

already routinely in use for specific applications. In other modes, as road transport they 

are just recently being exploited to a higher degree. Intelligent and adaptive advisory and 

assistance systems support the driver or vehicle operator in overseeing the increasingly 

complex traffic environment. Based on different monitoring components the system gives 

warning of potential collis ions. Depending on the level of autonomy the system either 

informs the driver/operator or acts independently. On a systemic level it allows for 

predictive and dynamic traffic management. In all modes advanced driver assistance 

systems are an intermediate s tep towards automation.  

 

For road transport, current functions of advanced driver assistant systems feature e.g. 

lane departure warning and adaptive cruise control with automated distance control, 

using distance sensors, as well as eco driving support syst em, emergency breaking 

system, blind spot monitoring, adaptive headlights and obstacle & collision warning. 

Those features are defined as level 1 automation. More advanced features including 

parking, traffic and lane keeping assistance are a further step t owards partial automation 

and can be referred to as level 2 automation. The higher the level of automation the safer 

the driving get s, especially in  complex situation s. Therefore, Advanced Driver Assistant 

Systems (ADAS) are essential stepstones  on the roa d towards  the full automation of 

vehicles. Key technological requirements for ADAS  are reliable  sensors  of external and 
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internal nature.  For example, accurate e xternal, longitudinal and lateral distance sensing  

is necessary to e.g. avoid collisions . 

Today involved Human -Machine Interfaces  (HMIs) are rather  set up in  on -off -mode, 

however HMIs of 2025 may enable to understand the driver´s intention and driving style 

and will work more like an advising or guiding assistance.  Therefore  they will e.g.  enabl e 

a better and smoother traffic flow by supporting  soft breaking w hile  distance -keeping 

assistance will  allow enough time  to  decide to either to take -over before the speed is 

completely reduced , or to slow down , hence using an  educative approach.  

For further a dvancements in the future regarding more complex driving assistance such 

as advanced lane -keeping and dynamic cruise control, predictive driving systems will  

calculate the optimum of assistance for different driving behaviour s. On the one hand 

this could b e defined by different mode s chosen by the driver  itself  e.g. comfort, eco - or 

sport mode , and  on the other hand future solutions  could analyse the condition s of the 

driver  and adapt the driving behaviour . Hence the vehicle will have to monitor and 

charact erise  the driving style of its driver  and personalize the assistance. This has to be 

done on a constant basis  including additional aspects such as the driverõs health - and 

vigilance  condition monitoring by in -vehicle sensors and modules, as well as monitor ing 

of environment and road conditions to make predictions. The advanced driverõs health 

monitoring covers drowsiness  detection, alcohol abuse, illegal drug use , medical drug 

misuse , it  measures fatigue and motivate s vigilance by audio -visual signs.  

Furth ermore, with the increasing in -vehicle use of multi -media (e.g. information on head -

up display ), the danger of distraction has to be kept low e.g. with the help of health and 

environment monitoring.  

Rail driver advisory systems (DAS) and appropriate automa tic train operation (ATO) 

functionalities in all rail transport market segments call for a common standard interface. 

Through predictive and adaptive operational control of train movements , traffic 

management is enhanced. This results in improved capacity,  decreased traction energy 

consumption and carbon emissions, reduced operational costs, enhanced security and 

safety, as well as better customer information. It will be important to keep the òdriver-in -

the -loopó by employing a user-centred approach when de signing the respective in -cabin 

information systems for the train drivers. Furthermore, especially for light rail and tram 

systems ADAS can help tram drivers to oversee the complex road environment and alert 

the driver in case of probable impact with other  road users such as pedestrians or bikes.  

In advancing this technology there are strong opportunities for synergies and 

collaborations with R&D&I of ADAS in the road sector.  

 

Advantages/disadvantages:  

¶ ADAS in any mode can support energy efficiency, safety and comfort of drivers and 

passengers without going into fully automated systems. Thus, it functions as an 

intermediate step  towards automation and can support  in building trust and 

acquiring design and implementation  experience for  automated subsystems.  

¶ Without standardisation the benefits of intelligent and advisory assistance systems 

are not fully exploited. Therefore, along with technological progress the legal 

framework has to be developed.  

¶ The application of health monitoring devices within the road vehicle, but also the 

application to monitor the outside environment (e.g. road) increase the workload 

of drivers, since more information has to be processed and configurations have to 

be done until the sensors work. However  learning processes about  the adv antages 
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of monitoring can lead to acceptance of their usage in vehicles. Though, if data 

security scandals such as infringements on privacy occur, the application of these 

technolog ies could be doubted seriously by the society. Furthermore, the storage 

of user data can raise ethical questions.  

¶ Another challenge is related to high additional costs for the integration of health 

monitoring modules, as well as external sensors (used for e.g. distance keeping) 

may also lead to a slower diffusion of such systems  in the general public. It is key 

to develop affordable sensors, subsystems and systems that can be implemented 

into a wide range of vehicle segments.   

 

User needs/mobility demands : 

¶ Continuous demand for safety in all modes  of transport and for all travel ers 

including citizens vulnerable to exclusion and also for supply chains  

References:  

(Shift2Rail 2015)  

(Bombardier 2015)  

3.1.6  Simplifie d testing, certification & authorization of 

new mobility solutions  

Category:   

¶ Economic development  

¶ Environment  

Transport mode(s)   

¶ All modes  

 

Description:  

In order to  decrease development, production and system costs of transportation, 

testing, certification and authorization processes need to be simplified. Therefore, virtual 

certification is introduced to replace more costly on -track tests. Methods include 

simulation  tools and x -in the loop approaches as well as collaborative test environments.  

A collaboration between R&D&I community and decision makers for legal and regulatory 

frameworks is needed.  

 

In rail mode for instance, standardised engineering and operational rules have to be 

developed that contribute to an open standard interface and functional ETCS description 

models. This will eventually lead to improved interoperability without extensive field 

tests.  

A reduction of the costs of developing, certifying and au thorising new systems will not 

only benefit the rail supply industry but also have a positive impact in terms of reduced 

capital investment costs for the rail operating community, thereby contributing to 

reduced system costs. Improvements can be achieved m ainly through three elements: 

harmonisation of specifications, improvement of the requirement process and the 

simplification of the authorisation procedures, leading to reduced development and 

production costs . These same principles apply in all modes.  

 

A lot of public -private innovation organisations, programs and other collaborative 

activities have been created to foster innovation and development ecosystems. In the 

Netherlands government, industry and knowledge institutes successfully work together 

on introducing cooperative ITS systems. In Finland, enabling rapid development cycles 

and fast testing, and a culture of experimentation in general, is one of the key project s 
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for the current government term. The Traffic Lab  (https://www.trafficlab.fi/  ) project, 

coordinated by the Finnish Transport Safety Agency, is an example in the transport sector 

of bringing together different actors to collaborate in order to cr eate new services. It aims 

to enable the creation of an ecosystem of digital mobility services through test 

environments.  

One example of such test environments is the Living Lab Bus  (http://livinglabbus.fi/  ) 

project which is the cooperation of public transport authorities, cities, vehicle 

manufacturers, ICT companies, service developers and several research organisations 

with the goal of creating an open environment that makes it easier for third parties to test 

and validate their solutions in buses in real operation with real users . This project itself is 

enabled by the innovative approach of the Helsinki Region Transport Authority that 

started a pro ject in which they ð unlike their normal operation ð purchased a small fleet of 

electric buses to facilitate the deve lopment of the electric bus market by removing the 

initial investment risk from the transport operators. The same fleet was then given the 

opportunity to serve as a test environment that does not have to be exactly the same as 

all the other buses, i.e. new  services and equipment could be tested more freely without 

affecting the usual production environment.  (Helsinki Region Transport Authority 2017)  

 

In rail mode for instance,  standardised engineering and operational rules have to be 

developed that contribute to an open standard interface and functi onal ETCS description 

models. This will eventually lead to improved interoperability without extensive field 

tests.  

A reduction of the costs of developing, certifying and authorising new systems will not 

only benefit the rail supply industry but also have a positive impact in terms of reduced 

capital investment costs for the rail operating community, thereby contributing to 

reduced system costs. Improvements can be achieved mainly through three elements: 

harmonisation of specifications, improvement of the r equirement process and the 

simplification of the authorisation procedures, leading to reduced development and 

production costs . These same principles apply in all modes.  

 

Advantages/disadvantages:  

¶ The support of collaborative innovation and test environme nts greatly enhances the 

swift implementation of novel ideas for all players.  

¶ Making testing, certification and authorisation processes easier will lead to improved 

interoperability without extensive field tests. Simplification might reduce the degree 

of reliability and accuracy. Therefore, it has be assured that there is no loss of these 

in the continuous simplification process.  

¶ Simplified testing, certification and authorisation require an evolution in the existing 

regulatory framework  

 

References:  

(Shift2Rail 2015)  

(LAMIH 2017)  

(Acoutrain 2017)  

 

User needs/mobili ty demands  that the solution responds to:  

¶ Faster innovation deployment  

¶ (small or new) companiesõ need for (first) references 

¶ Efficient procurement and risk sharing  

 

 

 

https://www.trafficlab.fi/
http://livinglabbus.fi/
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3.1.7  Smart technologies for threat prevention  

Category:   

¶ Technology  

¶ Infrastructure  

Transport mode(s) :  

¶ All Modes  

 

Description:  

Smart technologies for threat prevention describe technologies including a certain degree 

of buil t -in intelligence that  are useful to avoid threats appearing in all different kinds of 

transportation modes. Those threats could be a lack of security for the general public 

and/or special threats related to the transport mode operator (e.g. truck driver/company, 

pilot, etc.). Furthermore, data collection and distribution is playing an increasing role also 

in the public transport sector. Smart technologies might also help to prevent issues 

related to data security in transport. Below 2 examples are given. Especially with the ris e 

of big data, IoT and artificial intelligence and the advancements in sensor technologies, 

future systems will strongly enhance the described capacities.  

 

One possibility to prevent threats with smart technologies is using biometrics to enhance 

security. The two most common used physical identifiers are face and fingerprint 

recognition (e.g. entry into the US). Since biometric identifiers are unique to individuals, 

they are more reliable in verifying identity than for example token and knowledge -based 

meth ods . In the transport sector that means by using face/fingerprint recognition drivers 

can be identified faster and securely to ensure the right person is in action to prevent for 

example hijacking of plane, but also hijacking of vehicles with either import ant goods 

and/or money or even passengers, While driver -authentication systems are already 

implemented in freight e.g. for access to ports, research for security in passenger 

transport as described above is ongoing while we expect the first elements to be 

implemented by 2025.  Besides making the journeys safe, since biometric recognition 

systems are more reliable compared to simply signing a paper form, they are also proven 

to be a faster and therefore more efficient recognition method. In the Chicago OõHare 

electronic manifest pilot, biometrics -based driver -authentication systems were proved to 

be two to four times faster than traditional paper based systems. In Rotterdam hand -

recognition systems are used to control truck driver that want to access the port area. 

The system, which was installed in June 1999, expedites the movement of cargo from 

marine vessels to trucks, verifies the identities of òknownó or trusted drivers and provides 

a detailed electronic audit trail.  

 

Another example for smart threat preve ntion is the intelligent CCTV recognition 

technology. This technology can be used for observation of public and private areas 

mainly in the transport sector and around technical facilities of all kind. The term closed 

circuit television is related to the f act that only a limited number of recipients have access 

to data. Conventional monitoring systems consist of surveillance camera and a display. 

With special video surveillance systems additional functions as for example motion 

detection and face detection and the storage of data can be done. This addresses the 

need for increased security against deliberate threats (terror, crime, riots) by automatic 

detection of abnormal behaviour of people in all transportation modes and transport 

hubs. Especially luggage and persons detection at train and metro station as well as 

airports can prevent incidents by observing abnormal behaviour and/or abnormal objects 

and reacting accordingly in real -time.  
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Advantages/ Disadvantages  

¶ Detecting threatening incidents while in progress or as they unfold.  

¶ Manual control instead of automated systems allows for decisions and reaction 

towards a threat òon-the -flyó. 

¶ Questionable privacy and civil liberties (big brother effect).  

¶ Potential for further research in this field, especially  with regard to the 

development of effective and robust algorithms allowing the sharing, categorizing 

and utilizing of appearing objects.  

References:  

(CSES 2011) 

 

User needs/mobility demands  

¶ Continuous demand for safety in all modes of transport and for all passengers , 

including citizens  vulnerable to exclusion  

¶ Effective and seamless measures to identify and prevent threats  

3.1.8  Smart traffic management and forecasting with big 

data  

Category:   

¶ Policy  

¶ Technology  

¶ Infrastru cture  

Transport mode(s) : 

¶ All Modes  

 

Description:  

The smart -traffic decision support system is based on big data analytics. It integrates big 

data from multiple sources (infrastructure and vehicle sensors, cameras, public transport  

smartcard data  and  crowd -sourced data from users). Through the real -time analysis of the 

data it is possible to forecast demand as well as incidents . A big data traffic management 

system  enables real -time traffic  and fleet  monitoring and control.  

 

User behaviour analysis  can be utilized to skim  large amounts of data gathered from 

smart cards  to understand travel  choices of citizens to  optimally plan the public transport  

supply . The goal is to understand choices and their effects, in order to better plan th e 

public transport systems and motivate citizens to use more sustainable modes.  The 

analysis  reveal s if certain bus line s are congested  while the other lines may be driving 

empty at the same  time;  or that in  some areas more bikes are used while in the oth er 

areas cars or public transport are mostly used.  In addition  to  optimiz ing  the schedul es of 

public transport operators, interoperability of schedules  across multiple operators  in 

terms of connection times  can be achieved .  

 

In bike sharing systems, we ca n use advanced data analytics to get an insight into  the 

systemsõ usage in order to plan it accordingly. Furthermore, we can investigate if citizens 

from all residen tial  areas, age groups and gender access the bike sharing systems to 

address their needs. B ike sharing data include data about the stations such as their 

location, number of bike stands, number of available bikes at the time, number of free 

stands etc., data about the users such as the time and the station and where they drop 
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off the bike, addit ionally their gender, age and residence area and data from the bikes if 

they  have GPS devices. 

 

Big data analytic s can also be deployed to carry out l ife cycle assessment  (LCA). This  is an 

approach to quantify  the environmental impacts throughout a product 's life cycle from 

raw material to obtaining the final products. The bill of material (BOM) and environmental 

and societal impact of each component  can be assessed .  

 

Advantages/Disadvantages : 

Firstly, b ig data analytics in transport  support decision makin g process es towards 

creating and implementing new solutions that work and thereby return investments of the 

municipal or town as well as to fix existing weak points in systems (e.g. inadequate time 

tables of public transports or exclusion of certain areas in towns).  

Secondly, t he benefits of data analysis are not limited to the companies  and 

municipal ities , since they h elp  users by enabling the continuous improvement  of 

personalized navigation and  mobility  information systems.  

With respect to LCA, it is li kely to happen that LCA will be automated  to detect  

components , which ne ed to be redesigned and provide  alternative solutions  with less 

human effort . The simplification of the LCA study might come at the cost of excluding 

important environmental factors, t hereby leading to uncertainties . 

 

References  

(Lathia et al. 2010)  

(Morency et al. 2007)   

(Pelletier et al. 2011 / 2007)  

(BORGNAT et al. 2011)   

(OõBrien et al. 2014) 

(Chen et al. 2010)   

(Kayikci 2010)  

 

User needs/mobility demands  that the solution responds to:  

¶ Efficient and intelligent transport flows and (cross -border) networks  

¶ Effective and seamless measures to identify and prevent threats  

¶ Data security, privacy and t ransparency of the use of data  

¶ Economic empowerment of new players and innovation systems  economic/political 

enablement of local solutions, meeting local needs through transparent, 

democratic, participative planning  

¶ Resilient and practical urban design (ab ility to walk or cycle) & lowering number of 

required trips  

¶ Continuous demand for safety in all modes of transport and for all travel lers 

including citizens vulnerable to exclusion and also for supply chains  

3.1.9  Standardization and harmonizat ion  enabling EU -

wide  interoperable transport  within and across all 

modes  

Standardization is key to establish intermodal, cross -border transport. New solutions like 

electric mobility, automated vehicles or high -speed trains and others require 

infrastructure  that does not end at the border of member states. The same applies for 

data services that need appropriate infrastructure and data sharing protocols. Further, 

legal and policy frameworks have to be harmonized.  



                                                               Action Plan for the future Mobility in Europe  

Mobility4EU ð Action Plan for the Future Mobility in Europe - EC contract 690732.  

CONFIDENTIAL only for members of the consortium (including the Commission Services)  

 

29  

 

 

Standardi zation that encompasses a broad set of concerns including connectivity, 

interoperability, security and privacy will play a key role in the implementation and uptake 

of IoT  based systems and services . Several IoT standardi zation initiatives currently co -

exist, including individual SDOs or par tnerships (e.g. ETSI SmartM2M, ITU -T, ISO, IEC, 

ISO/IEC JTC 1, oneM2M, W3C, IEEE, OASIS, IETF, 3GPP etc.) and a number of industrial 

initiatives (e.g. AllSeen Alliance, Industrial Internet Consortium (IIC), Open Interconnect 

Consortium (OIC), Platform Indu strie 4.0, etc. In particular, the Alliance of Internet of 

Things Innovation (AIOTI) was launched in  March 2015, to create a vibrant IoT ecosystem 

in Europe, and aims notably at breaking silos between leading vertical IoT application 

areas. Similarly to Io T, also ITS standardization is carried out by several SDOs (e.g. ETSI 

ITS, ISO TC204, CEN TC278, IEEE) and industrial initiatives (e.g. ITS Platfor m, C2C 

Connectivity Consortium) . It will be important to establish cooperation and exchange.  

Also, the next generation of connected vehicles will not work without common technical 

specifications, regarding radio frequencies and messaging formats for instance. 

Therefore, in developing automation  system s for M2M communication, the Release 1 

specifications develope d by CEN and ETSI, aiming at enabling vehicles made by different 

manufacturers to communicate with each other and with the road infrastructure systems , 

have to be take n into utmost count.  

A further driver for smart transport services is Big Data. A major i ssue will be its  

integration with  existing EU privacy, anonymiz ation and security laws as well as any 

additional local regulations. In terms of information security and data protection  in 

connection to Smart City applications , there are already existing st andards to which the 

smart cities  techn ologies will adhere to including (but not limited to) ISO/IEC 29100 ð 

privacy and risk management, PAS 181 ð Smart City Framework Standard (in 

development).  

One key example for a cross -modal transport service especial ly in the urban environment 

is Mobility as a Service (MaaS). As MaaS ò is enabled by combining transportation services 

from public and private  transportation providers through a unified gateway that creates 

and manages the trip, which users can pay for wit h a single account ó, the strong need for 

standardization is evident.  There are already some existing and emerging relevant 

standards (i.e. TM2.0)  that need to be extended in order to fit the needs of  multimodal 

services and MaaS . A joint effort of the diff erent operators within a single mode would 

help on this, since it would  guarantee a smoother approach towards standardization of 

APIs and a better understanding of use cases implying different business schemes. This 

approach will provide better guarantee o f keeping the system sustainable while offering 

to all transport operators (bigger and smaller) a gate towards more innovative mobility 

schemes.  

Generally, a  lack of standardization in regulations at local level may harm the exploiting 

of innovative soluti ons on a broad scale.  Issues for standardization in that regard arise 

from c omplex regulatio n and authorization procedures that may  

o not allow the implementation of innovative car sharing schemes (especially 

based on peer -to -peer);  

o reduce the potential fo r non -monetary incentives;  

o harm the potential of service models that require availability of public 

spaces.  

Moreover, incomplete or extremely restrictive regulations on security and liability issues 

are a barrier to competitiveness of car sharing schemes  and in some cases to the 

application of incentives and price segmentation for users.   

 

User needs/mobility demands  that the solution responds to:  

¶ Efficient transport flows & networks  

¶ Real-time travel info & services  

¶ Easy-to -use and comfortable travel  
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¶ Int eroperable seamless journeys  (including ticketing)  

¶ Efficient  and seamless threat prevention  

¶ Inclusive, accessible, affordable  

¶ Safety 

¶ Empower new players & innovations  

3.1.10  Threat prevention and emergency measures  

Category  

¶ Policy 

¶ Technology  

 

Transport mode(s)  

¶ Train  

¶ Ship 

¶ Automotive  

 

Description  

Threat prevention and emergency measures are getting more and more important 

nowadays. There are several examples from all different transportation modes.  Some of 

them are discussed below in detail.  

In aviation , for example , cabin crew training is of high importance and provides 

additional safety features to the passengers since the crew is fully aware of the actions 

that should be taken in all dangerous situations. Cabin safety goes beyond the safety 

demonstration before a flight, by encompassing a range of different disciplines, topics 

and processes , which are not always evident to airline customers. It  is mainly  about 

preventing injury and preventing the escalation of an abnormality into an emergency . 

This is  a good exampl e how it should be treated in all means of transport. Thus, the good 

practices of the aviation domain should be transferred to rail and maritime transport . The 

role of the crew should ensure that the mode and its services are designed and delivered 

to the customer as safely as possible, by being trained in tasks related to risk 

management, reporting, investigation, auditing, fatigue risk management, formulating 

safety and emergency procedures and more.  

Closely related are H ijack safe security protocols , whi ch include the preparation of 

emergency response plans, models and evacuation support system development, to avert 

the consequences of a security -related event; in conformity with the ones designed for 

metros, airports, tunnels and other transportation hub s. They also include the 

development of simulation models for the analysis of the sensitivity of the transport chain 

to piracy, terrorists, smuggling and stowaways.  Hijack -safe security protocols already 

exist for planes and ships. Their implementation to other modes and especially 

infrastructure is ongoing (European Com mission 2012).  

A third example is n ominative ticketing  on all long -distance modes , which  ensures end -

to -end security certifications and joint security assessment schemes, covering all modes 

of transport towards building an òintermodal security chainó. By purchasing nominative 

tickets, personal information has to be provided.  By having nominative ticket to all 

transport modes, we can make sure that the identified person is travelling and this 

enhances security in the various transport modes.  However, it might bring along privacy 

concerns.  
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Advantages/ Disadvantages  

¶ Cabin crew training results in a dvance d safety with low cost.  Preparation  measures 

can be taken on the backend of the whole transpo rtation system, without 

disturbing the passenge r.  

¶ Nominative ticket ing  provides the possibility to identify each passenger and , thus , 

reduce hijacking episodes , prevent vandalism  and provide identification  in case of 

an accident.  

¶ Nominative ticketing may b e hard to implement in all modes  due to differ ent  policy 

framework s, contract s, laws, conventions , etc . Furthermore, broad implementation 

of nominative ticketing may cause a great inconvenience to passengers  and 

considerably reduce their flexibility  and ma y lead to high costs for carriers whe n 

implementing control systems . Especially regarding cross -border Intercity trains . 

Additionally, there are concerns regarding data privacy.  

 

User needs/mobility demands  

¶ Data security, privacy and transparency of the use of data  

¶ Continuous demand for safety in all modes of transport and for all trave llers 

including vulnerable to exclusion citizens and also for supply chains  

¶ Continuous demand for safety in all modes of transport and for all trave llers, also 

vulnerable t o exclusion citizens . 

¶ Inter -operability and reliability of mobility solutions & enhanced seamless end -to -

end -journeys  

¶ Effective and seamless measures to identify and prevent threats  

3.1.11  Universal design/design for all  

Category:   

¶ Technology  

¶ Infrastructure  

¶ other: design concept  

Transport mode(s)   

¶ All modes  

 

Description:  

Universal design is an innovative concept  that aims  for products, environments, 

programmes and services to be usable by all people, to the greatest extent possible, 

without the need for adaptation or specialized design. ôUniversal design õ does  not 

exclude assistive devices for particular groups of persons with disabilities where this is 

needed. (United Nati ons)  

 

Universal design can apply to a irports , train and bus s tations , vehicles  such  as cars, 

airplanes , buses  and  trains  as well as  information and communication systems in  various 

transport modes . Ideally, these will all be  designed to be usable by everybody regardless 

their age, gender  or  disability . 

 

An example  of universal design is an induction loop system  that  magnetically transmit s 

soun d to hearing aids and eliminate s unwanted background noise . To ensure 

communication for passengers with hearing disabilities are equal to others , it is required 

to equip trains,  buses, taxis, trams, ferries, ships, airplanes  and  information booths at 

the stations with an induction loop, so the passenger feels safe and secure because he or 

she is able to communicate with the driver or other passengers and hear the public 

announcem ent in the vehicles.  Other examples include curb ramps and low -floor buses.  
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It is important that the concept of universal design is imbedded from the start of the 

project. It is also important that it is followed by all mobility providers, so that multi -

modal journeys can be completed (Victoria Transport Policy Institute, 2017).  

 

Especially in times of digital mobility services, usability  must be simple and self -

expla natory , especially regarding symbolic language of interfaces. Further more , taking 

into acc ount the digital divide, systems and service design needs to fully include digitally 

illiterate or disadvantaged people . 

This means that information systems or ticketing machines must be easy to understand.  

 

Advantages/disadvantages  

¶ promotes human rights  since accessibility is a human rights issue, with the use of 

universal design access to transport and its services are provided for everybody on 

equal basis  

¶ increases the quality of transport services (convenient for everybody, essential for 

disabled peo ple)  

¶ no or few possible additional  cost s since needs of the widest possible users are 

included from the onset of the design   

¶ Universal design prepares for future demographic shifts, with more older 

passengers who might be frail, have sensory impairments or  have dementia. Good 

design now might avoid further costs in the future.  

User needs/mobility demands  that the solution responds to:  

¶ Statutory inclusiveness, accessibility and affordability of mobility  

3.2  Novel and innovative solutions relating to air 

transpo rt  

3.2.1  Advanced low -noise aircraft  

Category:   

¶ policy  

¶ technology  

¶ environment  

Transport mode(s)   

¶ Air transport  

¶  

Description:  

¶ DLR low-noise aircraft study  

¶ aircraft design focussing on optimization of noise emissions  

¶ canard wing located at the front end of the fuselage  

¶ main wing and vertical stabilizers located at the aft of the fuselage, the vertical 

stabilizers shield noise emissions from the two engines  
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Source:  (DLR)  

 

¶ SILENCER ð EU project low -noise engines for Europe  

 

References : 

(Bertsch et al. 2010)  

(Bertsch 2013 ) 

 

User needs/mobility demands  that the solution responds to:  environmental awareness 

of passengers, urbanization and smart cities: aircraft technology solution for inner -city 

operations  

¶ Transport protecting climate, environment and health  

 

3.2.2  Air Traffic Control /  Air Traffic Management 

virtualization   

Category:   

¶ technology  

¶ network  

Transport mode(s)   

¶ air transport mode  

 

Description: DHL study on intra -cit y logistics  

¶ Dependent on number of elements, including system -wide information 

management (SWIM) principles of data exchange protocols and open service -

oriented architecture (SOA)  (SESAR 2017) 

¶ One solution is the remote tower replacing an actual tower with thermal -infrared -

camera technologies, video -based monitoring and tracking functionality 

technologies and transferring this data via the smartVISION development to a 

random place  
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¶ Application case is the tower replacement in Saarbrücken, Erfurt and Dresden to 

the remote tower center in Leipzig (DFS GmbH/Rheinmetall Defence Electro nics 

GmbH cooperation within SESAR project)  (Frequentis 2015)  

 

User needs/mobility demands   

¶ Efficient and intelligent ly managed transport flows  and cross -border  networks  

¶ Easy-to -use, comfortable  and flexible travel  

¶ Data securi ty, privacy and transparency of the use of data  

3.2.3  Central airport and inner -city air transport concept  

Category:   

¶ technology  

¶ environment  

¶ social  

Transport mode(s)   

¶ air trans port mode  

¶ intermodal transport  

 

Description:  

¶ concept study on a combined airport -aircraft concept for the operation of city -to -

city flight connections  

¶ CentAirStation  

o airport concept located in the city centre  

o utilization of òbrown spacesó rail track systems which can be overbuild with 

the airport building  

o layout comparable to an aircraft carrier with the runway on the upper level, 

the apron below the runway level, a public level and the rail track level as 

connection point to other transport modes, e.g. tr ains, buses, cars, é, and 

to the city  

o capacity for up to 10.5 Mio annual passengers, 16 -hour daily operations 

with 30 movements per hour guaranteed  

o building dimensions: 640m length, 90m width, approximate height up to 

30m (10m per level)  

o runway dimensions:  640m length  
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Source: (Bauhaus Luftfahrt 2016) ): CentAirStation // CityBird ð a novel Air Transport 

concept for inner -city operations  

¶ CityBird  

o regional aircraft configuration with a design range of 1500 NM and a 

capacity for 60 passengers  

o short take -off and landing capabilities (requirement from runway length of 

640m)  

o all -electric subsystem architecture  

o ultra -high bypass ratio Composite Cycle Engine technology  

o plasma actuators for increased high -lift performance  

o advanced fly -by-light contr ol system  

o low noise optimized airframe and technologies  

o high aspect ratio wings  

o continuous window belt and four abreast seating  

 

Source: BHL (2016): CityBird ð Technical Datasheet  
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Source: (Bauhaus Luftfahrt 2016)  CentAirStation // CityB ird ð a novel Air Transport 

concept for inner -city operations  

 

¶ further investigation o f feasible business models and successful investment 

strategies for implementation of this concept required  

 

User needs/mobility demands   

¶ Inter -operability and reliability of mobility solutions & enhanced seamless end -to -

end -journeys  

¶ Resilient urban design supporting active modes and reducing travel demand   

 

References  

(Bauhaus Luftfahrt 2016)  

3.2.4  Detailed monitoring of the environmental footprint 

of aviation  

Category:   

¶ policy  

¶ technology  

¶ environment  

¶ social  

Transport mode(s)   

¶ (air) transport mode  

 

Description:  

¶ collection of information on environmental performance of a flight or an airline 

with regard to CO
2

 emissions  

¶ opportunity to compare airlines with respect to their environmental performance  

¶ data availability  challenging: currently, only average values considering an aircraft 

type, route distance, seat class and type of airline (charter or scheduled flight) can 

be calculated  

¶ ATMOSFAIR is an initiative where passengers can choose their flight features, 

calculat e the specific CO
2

 emission footprint, and pay the equivalent external cost 

(atmosfair)  

 

User needs/mobility demands  that the s olution responds to:  

¶ Transport protecting climate, environment and health 
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References:  
(ENER/DG/UNIT4 2014) 

3.2.5  Hybrid/ All -electric aircraft  

Category:   

¶ technology  

¶ environment  

¶ social  

Transport mode(s)  

¶ air transport mode  

 

Description:  

¶ design study of an all -electric aircraft with a design range of 900 NM and a 

capacity of 189 passengers  

¶ SAFE propulsion system driven with High Temperature Superconducting (HTS) 

electric moto rs 

¶ HTS ðð technology expected to deliver a high power -to -weight ratio by time of 

entry -into -service of the aircraft concept  

¶ thrust reversing through reverse motor rotation  

¶ up to 3000 VDC propulsion operating voltage  

¶ 540 VDC subsystem voltage  

¶ continuous win dow belt  

¶ twin -aisle cabin layout with 5 -abreast seating  

¶ non -planar wing configuration, the c -wing concept, improving aerodynamic 

efficiency  

¶ power supply via unit load device -sized ( ULD, common freight unit used in air 

cargo, can be pallets or containers)  battery packs  (for the Ce -Liner, the batteries 

have the dimensions of ULD containers)  

¶ CO
2

 emission -free operations, reduction potential of CO
2

 emissions for ground 

handling operations as well as battery charging processes depending on source of 

energy (e.g.  renewable energy sources and electric ground handling vehicles can 

decrease CO
2

 emissions to a minimum)  

¶ space for up to 16 battery packs supplying the two electric engines  

¶ battery replacement instead of battery charging in order to meet time constraints 

of the turnaround process  

 

References : 

(Hornung et al. 2013)  

(Ploetner 2013)  

(Schmidt et al. 2014)  

(Bauhaus Luftfahrt 2012)  
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¶  

 

Source: (Bauhaus Luftfahrt 20 12)  Ce-Liner ð Technical Datasheet : Ce-Liner three -view and 

cabin layout  

 

User needs/mobility demands  that the solution responds to:  

¶ Transport protecting climate, environment and health  

 

 

 

 

 

 

 

 














































































































































































































































