
STRIA Roadmap on Vehicle Design and Manufacturing (VDM)

Transport vehicle design, development and manufacturing is a collaborative, integrated and 
complex set of processes and tools that consider the whole vehicle life-cycle and is a key 
element for the competitiveness of the European transport industry. Continuous research and 
innovation are necessary for the seamless integration of digital and physical vehicle design 
and manufacturing processes, tools and infrastructures. The Strategic Transport Research and 
Innovation Agenda (STRIA) roadmap on Vehicle design and manufacturing (VDM) aims to develop 
successful marketable transport vehicles with shorter development times. 

There are five main challenges related to VDM: 
• Growing competition from emerging economies;  
• Growing complexity and cost pressure;  
• Increasing number of environmental and safety regulations;  
• More companies competing;  
• Behavioural change in users and industry.  

This roadmap also establishes three main cross-modal objectives, which are described as follows: 

 ▶ Advancements on design tools and processes. Integrated, multidisciplinary, scientific based 
and validated design processes and tools, that make use of high performance computing 
resources, will allow efficient design, optimisation and manufacturing of transport vehicles. 
New tools and processes will expand the design space offering more environmentally 
friendly options, substantially decrease the development lead time and maintain or even 
increase safety and security.  

 ▶ Advancements on new vehicle concepts and architectures. Evolutionary and disruptive vehicle 
concepts that will adopt new technologies, as soon as they are developed, and fully integrate 
them in the design of the next generation vehicles, providing significant improvements in 
emissions in all transport sectors. Energy efficiency gains are expected to come not only from 
components and systems but also from their integration. 

 ▶ Circular economy, modular vehicle architecture and re-manufacturing greening industry. 
Greening the primary production and supply chain operations could be achieved by optimising 
processes, with digitalisation along the value chain enabling modular vehicle architecture and 
a closed loop approach. There is need for research on innovative end-of-life recovery options, 
which allows for a shift from traditional recycling to eco-design and eco-manufacturing. 

These factsheets are available on the TRIMIS portal
(https://trimis.ec.europa.eu), and aim at providing a summary of the main 

features and targets identified in each of the seven STRIA Roadmaps.
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Current Developments
ROAD: Development time of new car models average 25 
months but is expected to fall to below 20 months over the 
next decade. Suppliers need to be involved at the early stages 
of vehicle design process to eliminate inefficiencies along the 
whole value chain and achieve economies of scale. Advanced 

design tools and Product Lifecycle Management (PLM) software can play a key 
role in decreasing development and integration time while modularity facilitates 
progress that integrates physical and digital resources. In the automotive sector 
the main trends of VDM are:

 ▶ decrease in development time;
 ▶ development of advanced design tools;
 ▶ modular solutions;
 ▶ more integration in the supply chain;
 ▶ regulation driven new technologies;
 ▶ growing complexities of customised vehicles; 
 ▶ research, development and innovations.

WATERBORNE: The majority of modern vessels rely on some 
form of diesel engine for their prime propulsive power. However, 
the advantage of a hybrid power plant on lower activity levels 
could help reduce emissions and energy consumption. Another 
alternative is to use batteries as a temporary power source, 

resulting in zero emission cruising. A combination of diesel engine, generators 
and batteries allows the system to supply the required power more efficiently 
than a conventional diesel system. A shipyard’s competitiveness is dependent 
on the level of production management together with Design for Manufacturing 
and Design for Assembly capabilities. The main trends in shipbuilding are:

 ▶ integration between digital design and digital manufacturing;
 ▶ manufacturing and production planning;
 ▶ new powertrain architectures and;
 ▶ temporary power source.

AVIATION: Greater use of digital and data based business 
models, advanced conventional and disruptive manufacturing 
technologies reduce entry costs to the aviation sector. The 
digital, zero waste, and energy neutral factories will use data 
driven manufacturing systems to ensure high productivity, 

permit rapid new technology implementation, and enable product and rate 
flexibility through supply chain integration. New design and manufacturing 
integrative approaches are necessary. The market demands ever shorter cycles 
for technology integration and aggressive pricing. Main aviation trends are:

 ▶ fierce international competition;
 ▶ new business models;
 ▶ energy and environmental performance;
 ▶ shorter cycles for technology integration;
 ▶ research and innovation support and investment proportional to the goals and 
global leadership.



Key Research and Innovation Pathways
ENABLE SHORTER VEHICLE DESIGN, DEVELOPMENT AND MANUFACTURING CYCLES BY:

 ▶ supporting research on design tools and processes, including disruptive technologies;
 ▶ facilitating technology convergence;
 ▶ developing strategic testing facilities;
 ▶ developing further and exploit better high performance computing (HPC) facilities; 
 ▶ automating design and manufacturing;
 ▶ developing new multifunctional materials;
 ▶ developing an agile market for facilitating implementation of disruptive technologies.

ENABLE NEW VEHICLE CONCEPTS, BUSINESS MODELS AND MODULAR CHICLES ARCHITECTURES BY:

 ▶ support research on new vehicle concepts and architectures.
 ▶ support research on electric/hybrid vehicles, systems, system integration and enabling technologies;
 ▶ support power systems validation facility;
 ▶ exploit synergies with the power-electronics industry and explore disruptive technologies for heat dissipation;
 ▶ exploit synergies with space & defence.

REDUCE THE ENVIRONMENTAL IMPACT AND ALLOW FOR HIGHER RECYCLING AND/OR RE-MANUFACTURING BY:

 ▶ support research on greening the primary production and supply chain operations by innovative tools for optimising processes, with 
digitalisation along the value chain (including security of data exchange);

 ▶ support research on innovative End-of-Life recovery options (shift from traditional recycling to more energy efficient re-manufacturing and 
new second life applications; 

 ▶ support research on new lightweight and easily recyclable materials. 



About TRIMIS

Contact:
European Commission • Joint Research 
Centre, Ispra, Italy
Email: EU-TRIMIS@ec.europa.eu
https://trimis.ec.europa.eu/

Image Credits: Pg. 1: ©Gorodenkoff - stock.adobe.com; ©Nataliya Hora - stock.adobe.com. Pg. 2: ©Gorodenkoff - stock.adobe.com.  
Pg. 3: ©Gorodenkoff - stock.adobe.com;

Strategic Transport Research and Innovation Agenda
The Strategic Transport Research and Innovation Agenda (STRIA) outlines future 
transport research and innovation priorities to decarbonise the European transport 
sector.

STRIA is one of five interlocking dimensions set out in the Energy Union strategy 
that provides a framework to achieve EU energy and climate goals. It supports the 
vision of a clean, connected and competitive European transport system.

In coordination with Member States and transport stakeholders, STRIA aims to 
set out common priorities to support and speed-up the research, innovation and 
deployment process leading to radical technology changes in transport.
 
STRIA builds on and integrates seven thematic transport research areas:

• Connected and automated transport (CAT);
• Transport electrification (ELT);
• Vehicle design and manufacturing (VDM);
• Low-emission alternative energy for transport (ALT);
• Network and traffic management systems (NTM);
• Smart mobility and services (SMO); and
• Transport infrastructure (INF).

STRIA is also the interface between other relevant sectors such as energy and 
information and communication technology.

The Transport Research and Innovation Monitoring and Information System 
(TRIMIS) supports the implementation and monitoring of STRIA and its seven 
roadmaps.
TRIMIS is the analytical support tool for the establishment and implementation 
of STRIA, and the Commission’s instrument for mapping technology trends and 
research and innovation capacities in the transport field, as well as monitoring 
progress against the targets set for all the transport sectors.
TRIMIS is an open-access information system to map and analyse technology 
trends, research and innovation capacities, as well as monitor progress in the 
transport sector.


