
EARPA High-level  
Position Paper 2014



2



Societal Grand Challenges

Road transport is at the heart of several of the most significant 
Societal Grand Challenges identified by the European Commission1. 
Most relevant for road transport are the Challenges of energy security, 
including the improvement of energy efficiency and the use of new 
energy sources, climate change and environmental issues. Further 
Challenges that include road transport are road safety, urban mobility 
(in particular in mega cities) as well as the consideration of the 
demographic change. Finally, the economic crisis of the last years 
has underlined the need for an improved European competitiveness. 
Responding to these Challenges needs a systems approach, not the 
development of any single technology.

The breadth and position of the EARPA members, combining exposure 
to commercial product development with links into academic research, 
has enabled EARPA to make a valuable contribution to the European 
Research Area, in terms of research delivery, innovation and strategic 
vision. Through the activities of EARPA’s themed Task Forces, ideas 
and priorities for research have progressed and are shared with many 
stakeholders and European Technology Platforms. EARPA members 
are regular participants in European and Member State supported 
research programmes, contributing to the development of many key 
transport technologies.

1 “The Grand Challenge. The design and societal 

impact of Horizon 2020”, ISBN 978-92-79-23669-3
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EARPA’s Task Forces

Modelling & 
Simulation

Electronic &  
Communication Systems

Urban Mobility

Materials, Design & 
Production

Logistics

Noise, Vibration & 
Harshness

Advanced Combustion 
Engines & Fuels

Hybrid and Electric  
Systems & Components

Safety

The EARPA experts are organised in Task Forces, in which they actively 
discuss pertinent research topics. The Task Forces cover the main 
automotive R&D areas shown here:

In 2013 EARPA, created a new Task Force called “Logistics”,  
matching the topic as mentioned in the introduction to the Horizon 
2020 Research and Innovation Programme. The Task Forces are  
mainly focused on research for specific technologies. However,  
a single technology does not have the potential to meet the Societal 
Grand Challenges: various technologies in combination are needed  

to address the challenges of the future. Therefore, cross-cutting 
activities have been started within and between the EARPA Task Forces.

The Task Forces have identified top priorities for automotive research 
and development, as shown in the table on the right.
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Task Force Top Priorities

Safety • Establish the scientific basis for realizing Vision Zero in the EU before 2050, taking into account all phases  
from normal, assisted or automated driving to post-crash safety.

Hybrid and Electric  
Systems & Components

• Ensure the cost and resource efficiency of electric vehicles.
• Increase the reliability and modularity of current concepts of electric vehicles. 
•  Establish efficient manufacturing processes.
• Prepare the next generation of electric powertrain concepts, with special emphasis on advanced  

(lithium ion and post lithium ion batteries) energy storage systems.

Advanced Combustion  
Engines & Fuels

•  Improve the existing internal combustion engine, including: rightsizing and downspeeding, fully variable engine  
displacement systems, two stroke engines and advanced air charging technologies.

•  Improve the coupling of the internal combustion engine with other sources of propulsion (as in hybrid electric vehicles),  
e.g. energy recovery systems, advanced thermomanagement and electrified supercharging.

• Increase the share of low carbon alternative gaseous, renewable fuels via: fuel-flexible systems, advanced injection  
systems for LG or LNG, biogas, dual fuel etc., and fuel flexible aftertreatment.

Materials, Design  
& Production

• Design of materials with increased performance and functionality: for function-integrated lightweight design of  
structural parts, for alternative fuel engines, for low friction engines, for interior optic and haptic properties,  
for self-healing, for competitive electronic devices.

• Multi-attribute simulation of new materials in fatigue, crash and NVH, combined with testing.
• Implementation of materials: in modular lightweight low-noise vehicle designs with enhanced passive safety and functionality.
• Manufacturing of materials and components: exploiting plastic deformability, embedding electronic devices,  

using multi-material additive manufacturing, directly integrating nano-particles, and yet cost effectively.
• Consideration of the life-cycle, in particular maintenance on demand, energy recovery and recycling of multi-material components.

Top Priorities in Automotive R&D

Noise, Vibration  
& Harshness

• Reduce NVH in the interior of the vehicle to satisfy customer expectation (comfort), for both conventional and  
evolving propulsion technologies.

• Reduce the exterior noise emission, while ensuring safety of low-noise vehicles. 

Modelling & Simulation • Develop virtual engineering decision platforms supporting industrial workflows for multi-scale and multi-physics  
(co-) simulations.

•  Enable vehicle manufacturers to fully exploit the weight reduction potential of lightweight materials, by delivering  
a breakthrough predictive CAE approach to virtually optimize lightweight structures and concepts/frameworks  
for multi-material design & manufacturing.

• Achieve advanced engine control strategies, by delivering smart, adaptable and fast real time combustion and pollutant  
models learning from physical sensor feedback, and by developing “on the edge” operation strategies for the engine,  
improving efficiency and reducing emissions.

• Foster the deployment of hybrid and electric vehicles by enabling holistic optimization of energy usage,  
by delivering breakthroughs in battery and energy management modelling. 

•  Research and develop fast yet representative traffic modelling to allow optimization of traffic flow,  
recharge station infrastructure and urban life quality.

Electronic &  
Communication Systems

•  Adaptive services and tools for dynamic management of automotive control systems.
•  Techniques for the verification and validation of the upcoming generation of vehicle electronics.

Urban Mobility •  Zero-emission urban mobility.
•  Urban transport solutions.
• Impacts of new transport technologies on the urban environment, including links to health, emissions and safety.
• Urban logistics.
• The human factor in urban mobility.
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Cross-cutting issues

In preparation for Horizon 2020, EARPA has identified a number of 
issues that cut across the different Task Forces. Resolving these 
cross-cutting issues will have an impact on more than the field of a 
single Task Force. By considering these cross-cutting issues EARPA 
has followed a system-level approach to address the Grand Societal 
Challenges identified in the development of the Horizon 2020 
programme. The issues are kept flexible and, therefore, represent the 
current status.

The cross-cutting issues that are addressed are the following:
• Hybrid and electric powertrain concepts
• Energy storage systems
• New noise, vibration and harshness tools and noise abatement 

technologies
• Advanced internal combustion engine (ICE) and aftertreatment 

modelling
• Urban mobility management
• New mobility concepts
• Automated & cooperative driving
• Application driven material development and associated 

manufacturing processes
• Vulnerable road user safety 
• Attractive, safe road transport system for an ageing society
• Low impact logistics systems – uptake of innovations
• New conceptual vehicle design processes.

These are explained in more detail in the following tables.

What is it? The further development of hybrid and electric 
powertrain concepts in order to speed up the 
deployment of vehicles in the mass market.

Which research  
is needed?

1  New research and development tools for 
powertrain development.

2  Advanced energy and torque management.
3  Novel systems and components for electrified 

powertrains.

What will be  
the results?

Reduced time to the market, reduced technical 
risk and reduced costs of electrical and hybrid 
vehicles.

Hybrid and electric powertrain concepts

What is it? Develop highly reliable, efficient and cost optimized 
energy storage systems, in order to improve the 
vehicle’s range and performance as well as 
lowering its costs. At the same time the next 
generation of batteries (lithium ion and post 
lithium ion batteries) has to be prepared resulting 
in the need for breakthrough technologies.

Which research  
is needed?

1  Development of low-cost, safe and sustainable 
electrochemistry, electrolytes and structural 
materials with superior electrochemical, 
thermal and mechanical properties under 
severe operating conditions and long cycle lives.

2  New and innovative cell and system design plus 
manufacturing processes.

3  Development of new testing procedures and 
concepts, with an emphasis on a holistic 
approach in safety tests and validation.

4  Battery pack modularization and 
standardization.

What will be  
the results?

Improved energy storage systems, with improved 
range and performance, against lower costs. 
Advanced chemistries and battery concepts for 
next generation electrical energy storage, 
enhanced competitiveness of the European 
industry. 

Energy storage systems 
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Figure 1  
Improved efficiency through a stop-start alternator.
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What is it? The improvement of modelling and simulation 
tools, based on complex knowledge from all the 
physical areas related to ICE engineering.

Which research  
is needed?

1  Improved model reliability and accuracy for the 
engine design process, to reflect current trends 
such as the move towards more use of 
alternative fuels, like natural gas or bio-fuels.

2  Extended modelling and simulation to the field of 
validation and operation, to efficiently exploit this 
large optimisation space and to extract feasible 
concepts.

What will be 
 the results?

The intense usage of modelling and simulation will 
greatly reduce development time and cost and help 
extract the best out of a new concept. 

Advanced ICE and aftertreatment modelling 

What is it? New developments in vehicle technology are 
emerging: the reduction of vehicle weight by the 
use of lightweight materials, downsizing of engines 
and the accelerated introduction of hybrid and 
electric vehicles. These trends will have definite 
influences on the NVH characteristics of vehicles. 
New tools and technologies are crucial to help to 
maintain and optimize interior NVH and to further 
reduce the exterior noise emission.

Which research 
is needed?

1  New numerical and experimental tools for 
internal combustion engines and alternative 
driven vehicles and their components.

2  Psycho-acoustic customer and road user 
perception evaluation tools.

3  Multi-attribute design, analysis and optimization 
methods.

4  Mechatronic, smart materials with improved  
NVH behaviour.

What will be  
the results?

Increased acceptance of novel powertrain driven 
vehicles through optimized interior NVH and a 
significant reduction of the noise emission per 
vehicle and, therefore, of the total noise impact  
of road transport. 

New NVH analysis tools and noise abatement 
technologies 

Figure 2 
New powertrain concepts.
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What is it? Transportation research puts in a variety of efforts 
to provide efficient and seamless multi-modal 
transportation networks for enabling people to 
meet their transportation needs. These networks 
have to be allocated according to the mobility 
demand by UMM, ensuring best use is made  
of this infrastructure to produce an efficient  
and sustainable transport system for persons  
and goods.

Which research 
is needed?

1  Developing and applying simulation, modelling 
and optimization tools to design and test UMM 
strategies in an environment of new vehicle and 
ownership concepts, new ITS applications and 
co-operative systems, including user reactions 
and different levels of co-operation and 
integration.

2   Understanding the impacts and trade-offs in 
prioritizing different policies and/or user groups 
when implementing UMM. 

3   Field Operational Tests of specific elements of 
the UMM, both to establish their effectiveness in 
different scenarios and as an essential validation 
and input to the simulation/modelling/ 
optimization tools.

What will be  
the results?

Impact will take place on advanced mobility 
services, advanced data flow and ICT technologies, 
prioritisation of pollution and CO2 minimisation. 

Urban Mobility Management (UMM)

What is it? The reshaping of the urban landscape calls for a 
greater need for new and innovative mobility 
concepts. Smart, seamless and sustainable 
organisation and the integration of transport 
modes, mobility services and infrastructures are 
required for the future urban mobility systems.

Which research  
is needed?

1  Analysis of the future user requirements.
2  Integration of new mobility concepts into  

the urban mobility system.

What will be  
the results?

Increased use of alternative powered vehicles, 
efficiency improvements and reduced 
congestion in urban areas.

New mobility concepts

Figure 3  
New mobility concepts can include new vehicle 
designs and car sharing.
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What is it? The scalability of automated and cooperative driving 
is a multidisciplinary topic that addresses many 
concerns of society and involves the deployment  
of different enabling technologies in the field of ICT: 
it requires the establishment of world class 
knowledge and infrastructures.

Which research 
is needed?

1   Improved sensor sets in terms of accuracy, 
reliability, range and costs, both for in-vehicle 
units as well as infrastructure, including sensor 
fusion and enriching the data supported by 
communications.

2  Development of human-like interaction of 
automated vehicles with the human driver, other 
traffic participants and intelligent infrastructure.

3   Cyber security of V2X communications and the 
on-board systems, in order to ensure highly 
secure exchange of information and prevent 
hacking of the vehicles and other systems.

What will be the 
results?

Automated and cooperative driving tackles many 
main societal challenges related to transport 
(safety, energy efficiency and congestion).

Automated and cooperative driving 

Figure 4  
Automated and cooperative driving: less and less activity for the driving, 
more and more communication and sensing by vehicle and infrastructure.

What is it? Materials, design and production technologies are 
at the heart of many of the societal challenges, 
enabling light, crash-safe and efficient structures 
for road transport.

Which research 
is needed?

1   Development of sustainable materials for road 
transport solutions (lightweight materials and 
substitutes of rare and high demand materials).

2   Development of new surface and coating 
solutions as well as innovative functional 
materials, e.g. for self-cleaning, self-healing  
or anti-corrosion or noise abatement.

3   Improved competiveness of products and 
processes.

What will be 
the results?

Greener transport and secured industrial 
leadership and global competiveness.

Application driven material development & associated 
manufacturing processes 
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Figure 5
New materials can path the way to transport innovations.
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What is it? The ageing of the population will lead to a higher 
number of older road users with reduced mental 
and physiological capabilities and higher fragility 
from a biomechanical point of view. This needs  
to be taken into account in through the further 
development of the European road transport 
system, in terms of safety and accessibility,  
towards the needs of an ageing society.

Which research 
is needed?

1  Adaptation of Advanced Road User Assistance 
Systems and Human Machine Interface design 
and development of dedicated assistance 
functions; consideration of the needs of older 
road users in the design of cooperative and 
automated functions.

2   Development of adaptive restraint systems  
for the needs of older occupants based on 
biomechanics research.

3  Improvement of mobility aids, like walking 
frames, wheelchairs and mobility scooters,  
and their safe integration in public transport.

What will be  
the results?

Increase road safety and realising a more 
accessible European road transport system 
fostering social inclusion, which is an economic  
and a societal advantage for all. 

Attractive, safe road transport system for  
an ageing society 

What is it? The need to improve the safety of vulnerable road 
users (riders of powered two-wheelers, cyclists and 
pedestrians).

Which 
research is 
needed?

1  Naturalistic studies to understand the behaviour 
of vulnerable road users.

2  Development of advanced in-car systems as  
well as specific solutions for trucks and buses  
to avoid or mitigate conflicts with vulnerable  
road users.

3  Development and demonstration of ICT to 
enhance the detection, identification and tracking 
of vulnerable road users and ITS dedicated to 
vulnerable road user safety, such as automated 
guiding systems.

4  In-depth investigation of accident and injury 
causation factors of vulnerable road user.

What will be 
the results?

Providing clear ideas and concrete actions to 
improve the safety of vulnerable road users in  
the short to medium term.

Vulnerable road user safety 

Figure 6
Vulnerable road users, including cyclists, will play  
an essential role in future sustainable urban mobility.
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What is it? This cross-cutting issue considers the market 
uptake of innovations from both automotive  
industry and IT in freight transport. Furthermore,  
it describes an integrated approach towards 
sustainable surface transport systems (vehicle 
technology, logistics activities, business models, 
stakeholders etc.).

Which research 
is needed?

1   Strengthening of logistics by better quality  
and availability of data.

2   Reducing the negative impacts of goods 
transport by the uptake of innovative vehicle 
concepts.

3  Effective business models need to be developed 
to ensure uptake of innovations.

What will be  
the results?

Increased efficiency and sustainability of logistics 
activities, in the pick-up, transit and delivery chain.

What is it? New trends in mobility concepts as well as system 
Lifecycle Assessment (LCA) lead more and more to 
the fact that the vehicle is no longer the boundary. 
Interaction with and co-design of the infrastructure 
is becoming crucial. Therefore the definition of  
the characteristics, properties and functions of  
a vehicle influence the whole product lifecycle,  
and the complexity for development is growing 
drastically.

Which research 
is needed?

1   Information access and integration for 
consequent lifecycle assessment.

2    Integration of the dependencies of requirements, 
product, functional verification, risk management 
and cost assessment into engineering methods 
by Model-based Systems Engineering.

3   System view on complete product within 
methods, tool chains and development 
environment.

4   Handling of modularity and scalability of 
products within early design and verification.

What will be  
the results?

The major impact will be the ability to react flexibly 
to market demands: advanced technology will be 
brought into innovative vehicle concepts within a 
shorter time and the development of sustainable 
concepts will be enabled. High innovation and 
efficiency will be reached even with heterogeneous 
global teams.

Low impact logistics systems – uptake of innovations

New conceptual vehicle design processes

Figure 7
Towards increased efficiency 
and sustainability of logistics.



Conclusion – a European  
Research Area for Road 
Transport ddddddddddd                           
The Horizon 2020 programme offers Europe a great opportunity to 
positively respond to its Societal Grand Challenges. The positions 
expressed above show how the membership of EARPA has identified 
the key research themes and cross-cutting issues in relation to these 
Challenges for the road transport arena. In addition, broader issues 
related to research and development in Europe in general have been 
raised. A more elaborated view on the different cross-cutting issues 
can be found in each specific paper which can be downloaded at  
www.earpa.eu.

EARPA and its membership look forward to continued, successful, 
European wide collaboration in the research area of road transport  
to help address the Societal Grand Challenges.
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Europe’s research programmes need to be globally competitive in 
terms of focus, funding and flexibility, at a level appropriate to Road 
Transport’s economic, societal and environmental importance:
•  Adequate funding is required, on an enduring basis and at a level 

making Europe able to compete with other countries;
•  The different sources of research funding available in Europe could 

each be better suited to the different stages of technology maturity;
•  The processes for setting research agendas should be continuously 

streamlined (by adopting the very best practices from around the 
world) and more efficient through a strengthened coordination 
between the Horizon 2020 and the National (member state) agendas.

The development of innovations must lean on a strong basic  
research able to:
•  Pool knowledge;
•  Develop efficient tools and methodologies to decrease  

the time to market;
•  Develop new competencies;
•  Combine expertise from different backgrounds for solving the 

Societal Grand Challenges;
•  Enhance transnational cooperation.
 
The implementation of innovations must be fostered by:
•  A better transnational cohesion;
•  A better balance between fundamental research and the 

implementation of project results. More hands-on experience  
of implementation of innovations is required;

•  Developing standards and protocols;
•  Reducing the level of bureaucracy;
•  Reducing legal restrictions, that can sometimes delay innovations 

being brought to market;
•  Using the public procurement as an instrument to stimulate 

innovation.

The competitiveness of the European road transport sector must  
be enhanced by:
•  Integrating the supply chain and putting more emphasis on the 

lower tiers in the chain;
•  Keeping the level of raised awareness of the behavioural aspects  

of transport and striving for increased understanding on this topic. 

Broader statements
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Please contact us or visit our  
website at www.earpa.eu

Margriet van Schijndel-de Nooij 
Secretary-General
margriet.vanschijndel@earpa.eu
+31 88 866 57 55

EARPA
36-38 Rue Joseph II
B-1000 Brussels 
Belgium
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