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In order to reduce the CO2 footprint per vehicle by at least 25 percent 

ZEvRA is developing solutions for a circular electric 
vehicle and increasing the use of recycled materials 

By 2035, the EU aims for new vehicles to be manufactured almost entirely of 
recycled, refurbished, repurposed, repaired, or reused parts, with the share of 
new raw materials needed for car production approaching zero. The result will 
be over 1.5 tons of material per vehicle saved. Of course, from 2035 on, new 
cars will still have to meet all crash safety requirements and satisfy customer 
expectations regarding quality. Under the leadership of Fraunhofer IWU, a 
consortium of 28 European partners, including five automakers (OEMs), is now 
showcasing pathways towards a consistently resource-efficient production in 
the EU project ZEvRA. The partners aim to develop a virtual Circular Car Concept 
based on a popular Skoda model; for demonstration purposes, they will 
assemble a vehicle with parts made from recycled materials that comply with 
the principles of the circular economy. 

Starting in 2035, operating a new vehicle in the EU may no longer cause CO2 
emissions. From today’s perspective, most new cars will then be battery-electric. 
However, producing battery-electric vehicles means significantly higher CO2 emissions 
when compared to manufacturing cars with internal combustion engines. As battery-
electric vehicles should have no worsening overall impact on climate, it is crucial to 
consider the entire value chain, from material provision and manufacturing to end-of-
life processes. To this end, ZEvRA will develop a methodology for Design for Circularity 
and a holistic circularity assessment. ZEvRA will concentrate on relevant materials 
covering more than 84 percent of the material mix of a typical electric vehicle: steel, 
aluminum (rolled, cast, and foamed), thermoplastic composites, plastics, glass, tires, 
and rare earths. The solutions to be developed will require support from a range of 
digital tools to ensure circularity, traceability, and the virtual integration of components 
into a fully reproducible vehicle. Thanks to ZEvRA, the CO2 footprint per vehicle will 
decrease by at least 25 percent in the future. 
 
Share of "make new parts from old ones" will reach 100 percent for some 
material groups 
 
A 100 percent reuse rate for numerous materials like steel and all aluminum alloys in 
rolled, cast, and aluminum foam parts: This is what the goal of manufacturing a 
substantial number of vehicle parts without new raw materials means. Even for new 
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tires, almost exclusively secondary raw materials are to be used, including for the tread. 
Obviously, Design for Circularity, i.e., considering reprocessing criteria as early as in the 
phase of developing new parts, makes the most significant contribution to a 
sustainable environmental and carbon balance. 
 
ZEvRA: strong alliance for a circular economy in the European automotive 
industry 
 
In the EU project ZEvRA (Zero Emission electric vehicles enabled by haRmonised 
circulArity), car manufacturers such as Volkswagen, Skoda, and Stellantis (including 
Peugeot, Citroën, Opel), and major suppliers (including Faurecia, Continental) have 
committed to ambitious sustainability goals. Insights and results from the project, 
scheduled to run until the end of 2026, can thus be widely anchored in the automotive 
industry and have an impact. The complete list of project partners is available here. 
 
Core competency resource efficiency: Fraunhofer IWU coordinates ZEvRA 
 
The focus of the research and development activities of the Chemnitz institute lies in 
energy and resource efficiency in manufacturing. In the field of circular economy, IWU 
works on the constructive and manufacturing prerequisites for a second or third 
product life for as many products as possible. In ZEvRA, IWU contributes its extensive 
expertise in repurposing processes for steel components, using aluminum recyclates for 
kneading, casting, and foam components, as well as the design-accompanying 
circularity assessment of components. 
 

ZEvRA is funded by:    

  
 

https://cordis.europa.eu/project/id/101138034/de
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Fig. 1  With a low reuse rate 

of old parts, valuable resources 

are lost. ZEvRA will 

demonstrate ways to increase 

this share in (battery) electric 

vehicles 
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Fig. 2  The ZEvRA project 

team at the kick-off meeting 

at Fraunhofer IWU. 

Chemnitz, January 23, 2024. 

Back row, 5th person from 

the right: Project coordinator 

Dipl.-Ing. Daniel Nebel 

© Fraunhofer IWU 

www.iwu.fraunhofer.de 

 
 

The Fraunhofer Institute for Machine Tools and Forming Technology IWU is a driver for innovations in the research and development of 

production engineering. Around 670 highly qualified employees work at our locations in Chemnitz, Dresden, Leipzig, Wolfsburg, and Zittau. We 

open up the potential for competitive manufacturing in automotive and mechanical engineering, aerospace technology, medical engineering, 

electrical engineering, and precision and microengineering. We focus on scientific developments and contract research regarding components, 

processes, methods, and the associated complex machine systems and their interaction with humans – the entire factory. As the leading institute 

for resource-efficient manufacturing, we bank on highly flexible, scalable cognitive production systems using nature as an example.  We consider 

the entire process chain using regenerative systems and circular economy in this context. We develop technologies and intelligent production plants 

and optimize forming, cutting, and joining manufacturing steps. Our range of services includes the development of innovative lightweight 

structures and technologies for processing new materials, functional transfer to assembly groups, and the latest technologies of additive 

manufacturing (3D printing). We present approaches for large-scale production of essential hydrogen systems, thus contributing to the transition to 

renewable energies. 

 


