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Towards the first work programme for Horizon Europe Cluster 5
‘Climate, Energy and Mobility’

Motivation

The current COVID19 related health- and impending economic crisis are the latest evidence
pointing at a preparedness to address the unforeseen. Consequently, research and innovation
show an unprecedented need for a strong EU- framework programme to address the societal
demands. This relevance shall be well reflected in the budget figures that are discussed in the
context of the preparation of the next multiannual financial framework (MFF).

Research and innovation will be a key motor to mitigate the effects of the crisis and unburden
the society from the negative effects. It is a lead contributor to long-term economic growth,
European competitiveness, and a thriving source for finding solutions to societal and global
challenges.

The von der Leyen Commission's priorities for 2019-2024 clearly outline a “A European Green
Deal” that addresses the climate change as one of the key challenges. To make Europe the
first climate-neutral continent is a courageous transition goal that all sectors will have to
support to achieve it.

The European Conference of Transport Research Institutes (ECTRI) is the leading organisation
for sustainable and multimodal transport research centres across Europe. Since more than a
decade ECTRI is promoting green, safe, efficient and inclusive transport for people and goods
by undertaking transport research, providing independent, evidence-based advice to decision
makers while incorporating and representing the foremost European transport research
institutes and universities.

ECTRI welcomes the commitment of the European institutions towards research and
innovation and hopes that the current crisis strengthens this commitment for funding the next
R&I framework programme to build the foundation for timely recovery as well as prosperous
and beneficial long-term effects to society.

ECTRI Members take significant stakes in the European research and innovation framework
programme with a specific focus on transport research. ECTRI Members are major players and
most valued providers of research capacity in transport research programmes at national and
European level. In Horizon 2020, ECTRI Members have been conducting R&D in nearly 300 EU
framework funded projects.

Since its foundation in 2003, ECTRI has constructively contributed to the preparation of the
transport and mobility research agendas in successive EU framework programmes (FPs) in
view to reflect on the key research challenges for achieving a sustainable and multimodal
transport system. Due to its independent role ECTRI has been providing key research topics to
assist in identifying the largest needs in research and innovation funding.

In the following sections ECTRI outlines a vision for transport research in Horizon Europe and
key research topics in the domains of Mobility, Freight & Logistics, Safety, Security &
Resilience, and Traffic management, Economics & Policy, and a number of needs of more
cross-cutting nature.
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Vision on Horizon Europe

Transport, a key driver and enabler for economic growth, jobs and trade, is showing a
continuous growth and, in addition, a significant increase in relevance in globalized markets
while impacting society and environment in an unprecedent way.

ECTRI strives to provide the research that allows to mitigate and eliminate the negative effects
of transport while maintaining and increasing the performance and quality of the transport
system. Research and innovation are key means to reach a future transportation system
characterised by:

e User-centric mobility

e Zero accidents and zero emissions

e Minimum space, time, energy & costs required for transport

The next European Framework Programme for research is crucial to pursue this goal and find
innovative solutions that work for European citizens and markets.

-

ECTRI’s vision for transport research on Horizon Europe is that our research has provided
key contributions to a society with clean, sustainable, efficient and safe mobility solutions;
a mobility without air pollution, fatalities and serious injuries but with socioeconomic, age
and gender inclusion and equity; offered through a seamless green chain of multimodal
transport of persons passenger and freight; fully aligned to total recyclability in an Industry
\4.0 concept and to the Green Deal vision for Europe. /

Key research topics per areas

Key Research topics 0N MODIILY .....eeeveriie e e 4
Key Research topics on Freight and LOZIStICS.....ceiiiiieiciiiiieeee e, 5
Key Research topics on Transport Safety ... e 7
Key Research topics on Security and ReSiliENCE........ceueiviiiiiee e 9
Key Research topics on Traffic ManagemeNnt.........ooocciiieeeee et 11
Key Research topics on Transport Economics and PoliCies.........cccvvvveeeeeieeicciiireeeee e, 12
Cross-cutting key research tOPICS.....cccvrieiiee i e e e e e re e e e e e e 13
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Key Research topics on Mobility

The key research priorities on Mobility can be classified in the following five areas:

/Research Topic 1: Travel Behaviour (incl. traveller and driver) \
Research Topic 2: Mobility as a Service (MaaS), Multimodal mobility, Mobility

Research Topic 3: Land use and transport interaction
Research Topic 4: Connected, Cooperative and Automated mobility (CCAM)
Cesearch Topic 5: Guidelines for micromobility services /

management, Shared mobility

Research Topic 1: Travel Behaviour (incl. traveller and driver)

Develop models and tools for

o High-quality prediction modelling of travel behaviour,

o account for specificities of special traveller groups, such as eco-friendly and

affordable mobility for rural areas

Analyse strategies that support conscious decisions of the commuting users, taking
into account several decision factors such as travel time, travel cost, environmental
considerations and health benefits.
Assess impacts on travel behaviour of technical/technology developments and
emerging trends (eg. CCAM, e-Scooter, UBER, Mobility as a Service (MaaS),
urbanization, migration).

Research Topic 2: Mobility as a Service (Maa$S), Multimodal mobility, Mobility

management, Shared mobility

Develop an efficient framework for optimizing urban passenger trips and transport-
related processes
o to decrease journey times of passengers, while the quality of transportation
services should be increased.
o without significant infrastructural investments, rather providing ITS solutions
for urban travellers.
Elaborate more advanced data structures, technical frameworks and business models
for provision of suitable, optimized and more environmentally friendly transport
services.
Analyse impacts of integrated mobility services and available Maa$S services using a
systematic methodology to discover market trends and future implications.
Develop a European dataset in order to define the most relevant Maa$ initiatives and
identify common features of these systems to highlight future market trends.
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Research Topic 3: Land use and transport interaction

e Identify best practices (European experiences) with relevant insights for future urban
sustainable development in Europe and develop guidelines for land use and transport
planning towards increased liveable spaces.

Research Topic 4: Connected, Cooperative and Automated mobility (CCAM)

e Develop improved and accurate models of CCAM systems including cooperative
mobility services (carsharing or collaborative logistics, among others), as well as
applications oriented to multimodal mobility and initiatives for MaaS.

e Analyse how CCAM impacts societal aspects as well as the behaviour and interactions
of drivers of vehicles that are not (highly) automated.

e Elaborate methods, models, tools, technologies and operational systems to enable the
safe and efficient deployment of drones for a variety of purposes (from parcel services
to passenger transport).

Research Topic 5: Guidelines for micromobility services

e Support development of European wide recommendations and a micromobility
implementation guideline by
o Mapping of the specific conditions and constraints of solutions in the field of
micromobility, as well as systems and practices for planning of transportation
systems, decision-making of new regulations and cooperation between public
and private operators.
o Analysis of regulatory, planning, financial aspects, as well as information about
user needs and travel behaviour.

Key Research topics on Freight and Logistics

Capable, reliable and cost-efficient freight-transport services are essential for trade,
production, and consumption. However, increasing (i) digitalization, (ii) need for sustainability,
(iii) urbanization and (iv) individualism are challenging socio-economic trends affecting this
sector. For this purpose, the following research topics are proposed:

/Research Topic 1: Automated and connected freight transport \
Research Topic 2: Alternative fuels/new energy
Research Topic 3: New business models for logistics
Research Topic 4: Re-evaluating (sustainable) urban logistics as demand driven activity

Research Topic 5: New data: collection, usage and regulation/big data

Research Topic 6: Innovative production and consumption models and logistics

- /

5




/ct fl ECTRI Position Paper: Towards the first work programme

e

for Horizon Europe Cluster 5, July 2020

Research Topic 1: Automated and connected freight transport

Motivation: Automated and connected driving has high potential to increase efficiency
of logistics services due to an increasing lack of drivers, low margins in the market for
standard driving tasks and increasing process costs. In future, logistic networks can be
optimized under circumstances of driverless transport.

Expected impacts: The research proposed shall directly contribute to the real-world
implementation of automated and connected vehicles.

Research Topic 2: Alternative fuels/new energy

Motivation: Replacing fossil fuels with other energy carriers is a complex undertaking
considering the maturity of established vehicle technology, market rules, user culture
and infrastructure. Beyond, several options compete: electricity (battery and
stationary charging, as well as on-trip conductive-overwire and inductive charging
technologies), compressed or liquefied gas, hydrogen, pressurized air, biofuels, etc.
Expected impacts is that one or two alternative fuels/energy carrier speeds up in
freight transport. Acting proactively to devise regulatory approaches and frameworks
as well as standardisation and governance models will facilitate their deployment and
cross-border interoperability within the European Union.

Expected impact is that one or two alternative fuels/energy carriers speeds up in
freight transport. Acting proactively to devise regulatory approaches and frameworks
as well as standardisation and governance models will facilitate their deployment and
cross-border interoperability within the European Union.

Research Topic 3: New business models for logistics

Motivation: Digitalization, urbanization, sustainability and individualization are going
to challenge established business procedures and business models. Platform economy,
digitization of processes and connected logistics, artificial intelligence, blockchain
technology, circular economy and environmentally friendly vehicle technologies are
some of the novelties that established companies must act on. Expected impacts:
Strengthen hauliers and supporting companies for freight transportation (e.g. energy
suppliers) to use new technologies and create new business models and hence
contribute directly to GDP and facilitate adoption and deployment of environmentally
friendly technologies.

Expected impacts: Strengthen hauliers and supporting companies for freight
transportation (e.g. energy suppliers) to use new technologies and create new
business models and hence contribute directly to GDP and facilitate adoption and
deployment of environmentally friendly technologies.
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Research Topic 4: Re-evaluating (sustainable) urban logistics as demand driven
activity

e Motivation: A policy target is that city logistics become CO2 free by 2030. This is a very
challenging target to attain. Fragmentation in space and time caused by next day
delivery and by the many delivery operators makes current logistics operations far
from sustainable, due to the trend towards on-demand deliveries.

e Expected impact is a clear contribution to clean and liveable cities.

Research Topic 5: New data: collection, usage and regulation/big data

e Motivation: Both private and public stakeholders need reliable data on the movement
of freight. The transferability of the data and collections methods and possibility to
carry out a European commodity flow survey should be analysed.

e Expected impacts: The impacts expected is that better data contribute to decision
making process in policy and industry at local, national and European level.

Research Topic 6: Innovative production and consumption models and logistics

e Motivation: New technologies emerge at the same time such as 3D printing, quantum
computers, artificial intelligence techniques, blockchain and airborne drones. New
technologies will have structural consequences on social and economic development.

e Expected impact is a long-term orientation for investments provided for logistic and
freight transport companies.

Key Research topics on Transport Safety

The safety priorities related to all transport modes have been clustered in 6 key research
topics.

fResearch Topic 1: Safety culture and mobility \
Research Topic 2: Safety Impacts of Automation & Digitalisation
Research Topic 3: Support Evidence-Based Policy Making
Research Topic 4: Multimodal hub safety
Research Topic 5: Rail & Maritime Transport Safety

Qesearch Topic 6: Air transport Safety /

Research Topic 1: Safety culture and mobility

e Assess how new and emerging transportation means (such as micro mobility) and their
interaction with existing modes impact safety culture. Develop guidelines for
integration of safety culture as a lifelong education item in the society,
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e |nvestigate the effects on road safety of the implementation of ISO39001 International
Standard for Road Safety, other Safety Management Systems (Directive 2008/96/EC)
and the Safety Audits Directive. Analyse the transferability on secondary roads/ rural
roads.

e Investigate and develop tools for transferability of adopting safety culture principles
from aviation and rail to professional drivers on the road and develop tools for
implementation.

Research Topic 2: Safety Impacts of Automation & Digitalisation

e Evaluate safety effects with regards to road transport automation, and develop
validation methods to handle
o Ergonomics of “out of position” in crashes in Level 4/5 AVs.
o Passive and active protection of “new” VRUs (non-connected traffic
participants).
e Develop methods for keeping the driver in the loop during driving for optimal
handovers and continuously (fighting de-skilling due to extended AD use).
e Elaborate solutions to address V2X aspects of safety importance:
o Fail safe operation by hybrid V2X technologies, redundancy of sensors and
resilient architectures; including teleoperation in critical situations.
Protection of V2X communication and cybersecurity.
Multi-brand V2V communications and multi-fleets handling at TMC.

Research Topic 3: Support Evidence-Based Policy Making

e Naturalistic driving/riding Mega-Pilots on Autonomous urbanism; including new
mobility schemes, micro mobility and AVs of different Levels, with emphasis on Smart
city environments.

e Multimodal cross-border corridor Mega-Pilots on mixed fleets (including AVs, EVs, HV
platooning).

e Simulation tools (macro-, micro-, sub-microscopic) for accident analyses and in-depth
investigations to elaborate crash causes and circumstances.

Research Topic 4: Multimodal hub safety

e Safety responsibilities and interfaces at rail crossings, harbours and other multimodal
hub areas; including safe use of micro mobility in them.

Research Topic 5: Rail & Maritime Transport Safety

e Develop methods for remote diagnostics and maintenance of rail infrastructure along
all routes and in any weather conditions, and to secure resilience of rail in adverse
climate conditions.
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e FElaborate guidelines for safety of new ship types (Autonomous, electric, LNG,
hydrogen) in case of accidents/incidents.

e Assess safety in automated docks and ports and develop recommendations.

e Lie the foundation for standardized and optimized classification and reporting of
person injuries and fatalities as well as vessel damages across EU Members and
beyond.

Research Topic 6: Air transport Safety

e Investigate air safety issues for:
o short intercity air transport (using extended airfields).
o drones (BVLS) and air urban transport vehicles (i.e. vertically taking off and
landing vehicles-VTOLs).

Key Research topics on Security and Resilience

General comments on R&l for this area:

Security is of paramount importance for entire transport and mobility sector comprising
infrastructure, rolling stock and operations. Emerging threats through increased digitisation
and automation, deployment of Al, increasingly organised crime, radicalisation and terrorism
as well as physical threats (such as COVID-19) require strong attention from all actors in
transportation and logistics.

A holistic approach is required that incorporates the technical side as well as social and
political aspects, considering that the economic interest behind the transport sector can
mislead the use of technologies and attract more and more the interest of international and
transnational organised crime.

Special focus should be on resilience of transport networks of major cities as they represent
critical infrastructures, but also to the urban and interurban transport networks and chains
and how they can be tolerant to man-made and physical emergencies.

Aside from research and innovation actions, where co-creation of new solutions involving
experts from science and practice is key, networks of practitioners are appropriate means
(including medical sector practitioners).

/Research Topic 1: Emerging security threats and vulnerabilities due to transnational \
organised crime and terrorist organisations

Research Topic 2: Emerging threats and vulnerabilities from climate change
phenomena, disease pandemics and other physical risks

Research Topic 3: Best-practice exchange on strategies, operations; procedures to
manage risks and resilience

Qesearch Topic 4: Infrastructure resilience, e.g. cyber-security-by-design /
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Research Topic 1: Emerging security threats and vulnerabilities due to transnational
organised crime and terrorist organisations

e Map evolving list of criminal activities related to transportation. Address lack of
empirical data.

e Analyse entry points of different criminal activities related to corruption in
constructions, trafficking (human beings, drugs, weapons, waste etc.), and attacks.

e Elaborate predictive analysis model to identify future vulnerabilities, potential attack
targets etc.

Research Topic 2: Emerging threats and vulnerabilities from climate change
phenomena, disease pandemics and other physical risks

e Strong collaboration of multidisciplinary teams (i.e. with environmental and medical
experts) in creation of alternative scenarios and mitigation strategies.

e Analysis of relevant historical data and recognition of critical parameter and technical
solutions to be researched and developed (i.e. antibacterial materials for transport
means and seat/flow separation units).

e Multimodal and cross-modal collaboration and mitigation schemes for safeguarding
people and goods flows in case of a mode disruption (i.e. rail compensating part of the
lost air transport capacity).

Research Topic 3: Best-practice exchange on strategies, operations; procedures to
manage risks and resilience

e Development of adequate technical means, i.e. a centralised system information
exchange.

e Collaboration can be fostered effectively through concerted networking projects of 3-
5 years.

e Development of training platforms of transportation security end-users: serious
gaming platforms for individual and team-based training of transport sector security
end-users and operators.

Research Topic 4: Infrastructure resilience, e.g. cyber-security-by-design

e Integrated systems for detection, recording and alerting of critical situations.

e Two-way communication system for user-infrastructure information in case of
emergency.

e Design and implementation of adequate decision support systems.

The following proposed R&l areas are highly relevant for the transport network and could be
considered as research topics on the macro level (i.e. widening the scope from security,
cybersecurity risks and resilience):

10
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Modelling of potential transport network effects and impacts in case of disruptions
(man-made or natural) in order to answer a variety of questions.

Valuation of incidents of low probability but high or extreme impact.

Materialise the potential of new data sources for resilience management.
User-friendly presentation of information and decision support, allowing also for
assessing uncertainty in data and evaluation results.

Emerging vulnerabilities through digitisation, automation and climate change.

Key Research topics on Traffic Management

Research Topic 1: Traffic Control

Research Topic 2: Modelling

Research Topic 3: Automation

Research Topic 1: Traffic control

Decreasing travel demand is difficult but decreasing demand for vehicle trips by optimizing
the number of travellers and goods per vehicle is within reach. However, the introduction of
shared solutions requires drop off and pick up areas, which also occupy space and need to be
properly managed but can be made dynamic and demand responsive as well.

Research that supports a shift from traffic flow management to management of
individual movement towards user-aware mobility system.

Assess possibilities to redesign transport systems so that they can achieve zero crashes
and zero emissions, ad develop options for fully integrated solutions of traffic control,
as well as creative solutions to influence the demand side.

Develop multi- and inter-modal, traveler and trip-based traffic models for optimization
of number of travelers and goods per vehicle and traffic impact assessment of shared

solutions.

Research Topic 2: Modelling

Controlling the mobility system to make it optimal in terms of space and energy consumption,
reducing the associated time wasted and decreasing globally the individual and social costs
cannot be done without a correct set of modelling and assessment tools.

Develop modelling tools
o to reproduce the impact each mode has on other modes and correctly
represents intermodal articulation times (parking, waiting times).
o that include a human perspective and go beyond treating humans as a kind of
(possible faulty) controller.
o to better understand individual reasons for choosing one travel mode or
another are.
Develop of a commonly aligned European tool to simulate different impacts of traffic
management measures in various traffic, road and network conditions to support cross
border cooperation of Member States and joint actions on traffic control.

11
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Research Topic 3: Automation

e |deally, there will be a smooth transition to automated transport; more likely is that it
will contain some completely surprising inconsistencies, and in the worst of all cases,
it may even decrease traffic performance and traffic safety. Therefore, better models
and better means of control are needed to make sure that such hardships are avoided.
Develop demand prediction for handing of disruptive transport supply changes (e.g.
automation) and “uncertainty”, and recommendations transport planning and related
traffic management measures.

e Enhance and refine models of the interaction between different modes of travelling,
as well as of the interaction between human-driven vehicles and partly or fully
automated vehicles.

Key Research topics on Transport Economics and Policies

This area includes the economics of transport systems and mobility via the study of policies,
decision making, evaluation methods, modelling individual’s travel choices and social
behaviour, mobility patterns along with finance and business models. The R&I is framed along
two main research lines:

Research Topic 1: Multidimensional transitions in transport and mobility systems in
Europe and beyond

Research Topic 2: Enabling and accelerating the transition towards future-proof
sustainable mobility

Research Topic 1: Multidimensional transitions in transport and mobility systems in
Europe and beyond

Transport systems in Europe and all over the world are going through multidimensional
transitions, which are challenged by the current COVID-19 pandemic and the global challenges
(climate change, urbanization, social inequality, etc.). A socially fair transition towards a
carbon neutral mobility and resilient economy will require the combination of a mix of policy
measures besides fair pricing to address social equity issues, providing users’ information and
behavioural changes at the micro-scale and matching institutional changes at meso-and
macro-scale for system transition. Micro-scale changes need to be complemented by
institutional innovations. Modelling socioeconomic changes, individual’s travel choices and
social behavioural experiments can help to drive and reshape society for sustainability. The
following research topics were identified:

e Assess ethics and social equity impacts of advanced technologies and elaborate
options to allow a just transition, as well as policy (behavioural) incentives to increase
social acceptance and uptake.

e Evaluate implications of transition from ownership to “usership” to new business and
governance models for urban and rural mobility.

e Develop new tools from data-driven transport modelling to evaluate performance of
public transport.

e Study and recommend combined policy measures to increase active transport in short
trips and the economic value of public street spaces.

12
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Research Topic 2: Enabling and accelerating the transition towards future-proof
sustainable mobility

The analysis of the mobility and built environment value chains shows that Europe’s resource
use remains surprisingly wasteful, often due to market and regulatory failures. New business
models and innovative financial instruments are essential to be developed and tested.
“Structural waste” (NOx, road traffic congestion, etc.) generated by mobility patterns can be
easily detected using digital activity footprints and artificial intelligence methods. Integrated
policy, market and regulation tools are required to achieve social and environmental benefits
and to enable the internalization of transport externalities in the EU. The range of mobility
solutions and their connectivity will shape quality of life in cities through influencing
productivity and well-being. Policymakers need tools for a transition into integrated mobility
policies, market regulation and institutional changes to meet grand challenges and common
goals. The following research topics were identified:

e Develop policies sensitive to contexts to internalize the external costs of transport and
energy production, as well as tools for accounting for regional equity in the allocation
of transport investments and other transport policies.

Assess the socioeconomic and business impacts of technological/non-technological
solutions to maximize societal benefits and develop corresponding guidelines for
steering the future-generation mobility (eco) systems.

Develop new and improved governance models for multimodal mobility addressing
desired societal goals such as carbon neutrality and social equity issues.

Elaborate combined policy measures to foster the economics of maritime transport for
carbon neutrality and intermodality.

Study methods to accelerating the economics and mobility governance of circular
economy in European cities and regions & beyond Europe (international cooperation).

Cross-cutting key research topics

e Impacts of Artificial Intelligence and Quantum Computing on transport and mobility:
o advanced tools for transportation modelling and forecasting
o travel pattern recognition
o sophisticated automated/autonomous mobility systems
o enhanced personalization of mobility services
e Big data handling and Al algorithms safety, efficiency and ethics assessment in real life
conditions.
e Applied multimodal traffic management for passenger and freight transport
o Multi-/cross-modal links between transport modes for passengers and freight
o Real-world developments of novel systems, methods, technologies for
multimodal network traffic management, accounting for a variety of prevailing
developments (behavioural, societal, technology etc).
e Methodologies and standards for data collection, analysis and querying in big
data/open data, cloud services and multiple layered information services for travel
behaviour analyses.
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