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Advancing Lightweight Materials for Sustainable Electric

Vehicles: Policy Recommendations from the LEVIS Project

EXECUTIVE SUMMARY

This white paper offers targeted policy recommendations aimed at accelerating the integration of
advanced lightweight materials into the production of sustainable electric vehicles. Grounded in the
successes and insights of the LEVIS project, it outlines significant environmental, economic, and
technological benefits that these materials offer. The paper identifies key barriers such as high costs,
technological gaps, and market resistance that hinder wider adoption. It advocates for comprehensive
policy support, including financial incentives, enhanced R&D funding, and strategic regulatory changes,
to facilitate this critical transition. Through these measures, the paper aims to encourage policymakers
and industry stakeholders to foster a robust framework that supports sustainable innovations in the
automotive sector.

THE NEED FOR LIGHTWEIGHT MATERIALS IN EVS

The transition to advanced lightweight materials is critical not only for improving the environmental
footprint of automotive components but also for fostering the sustainability of the electric vehicles
(EV) industry. By integrating lightweight materials that can be easily recycled and dismantled, the
industry moves towards circular economy principles, thereby reducing waste and promoting the reuse
of resources. Such materials can also contribute to reducing energy consumption during the
manufacturing process and enhance the range efficiency of powertrains. Additionally, the use of
composite materials accelerates the technology readiness levels (TRLs) for metal replacement
technologies, positioning the European market as a pioneer in circularity. While advanced lightweight
materials present a higher initial cost due to cutting-edge technology and intensive R&D efforts, they
offer competitive long-term advantages. These materials enhance cost-effectiveness and operational
efficiency across the vehicle’s lifecycle. Reduced weight leads to lower energy consumption, which
translates to cost savings in fuel or electricity, less wear on components, and decreased emissions. The
investment in these materials is seen as economically viable over the long term, providing substantial
returns through operational savings and environmental benefits. Socially, they lead to enhanced
manufacturing processes, quicker production times, and safer working environments by potentially
eliminating the need for operations such as welding. This holistic approach not only supports
environmental goals but also addresses economic competitiveness and social welfare within the
manufacturing sector.
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HIGHLIGHTS FROM THE LEVIS PROJECT

Through three real-case demonstrators — suspension control arm, battery holding set, and cross car
beam (Figure 1) —the LEVIS project has showcased significant advances in the integration of lightweight
materials within the electric vehicle industry.

Figure 1 LEVIS Demonstrators (from left to right: suspension control arm, battery holding set, cross car beam)

The success of these demonstrators has yielded important progress in the technical, environmental,
and economic dimensions of component and vehicle production:

B Technical Innovations: The project demonstrated the practicality of lightweighting through
material replacement in real-case demonstrators, achieving an average weight reduction of 33%.
Additionally, LEVIS made progress in innovative manufacturing processes utilizing novel one-shot
production techniques, which can reduce production costs and enhance manufacturing efficiency.
The project also explored new materials, affirming their viability for automotive applications.

B Environmental Enhancements: Guided by eco-design principles, LEVIS implemented strategies
that were carefully crafted to minimize environmental impact across all phases of product life. This
included the development of specific guidelines tailored for eco-design applications in each
demonstrator. A significant focus was placed on end-of-life strategies, ensuring up to 85%
recyclability of multi-material components. Comprehensive Life Cycle Assessments (LCAs)
demonstrated that the proposed solutions could reduce global warming potential by at least 23%
at the component level compared to conventional benchmarks.

B Economic Impact: The potential for scaling these innovations was evidenced by the project's
success in demonstrating the adaptability of LEVIS technologies across more than 60% of vehicle
chassis and body components, suggesting broad market applicability and the potential for
substantial impact on industry standards.

BARRIERS TO IMPLEMENTATION

While the LEVIS project has shown promising results, the broader adoption of advanced lightweight
materials in electric vehicles faces several substantial barriers:

B Economic Challenges: Despite their long-term economic benefits, the upfront costs of hybrid
technologies and full metal replacements remain high, deterring manufacturers accustomed to
conventional materials. These initial expenses are compounded by the expensive developmental
and validation processes required to bring new materials to market readiness.

B Technological Hurdles: Many promising technologies, particularly those replacing traditional
materials with advanced composites, are not yet market-ready. This includes the ongoing
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development of battery technologies, such as solid-state and hydrogen options, which remain
undefined and unstable in terms of market adoption.

B Market Resistance: There is significant resistance from original equipment manufacturers (OEMs)
to shift from established technologies to newer, in some cases more expensive alternatives, posing
a major impediment to the adoption of innovative solutions.

POLICY RECOMMENDATIONS

To facilitate the wider adoption of advanced lightweight technologies in EVs, the following policy
measures are proposed:
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B Financial Incentives: Introduce financial incentives, such as subsidies or tax rebates, to reduce the
cost burden on manufacturers integrating sustainable materials. These incentives should be
substantial enough to offset the higher initial costs associated with innovative technologies.

B Support for R&D and Innovation: Increase funding for research and development through EU
programs, offering grants and loans that are scaled based on the technology readiness level (TRL)
to encourage advancements in early-stage technologies.

B Regulatory Frameworks: Implement regulations that mandate the use of sustainable materials
and technologies in vehicle manufacturing or offer incentives for their adoption to drive market
uptake.

B Awareness and Engagement: Enhance awareness among stakeholders about the long-term
benefits of advanced lightweight materials through targeted campaigns. Encourage OEMs to adopt
new materials by demonstrating the economic and environmental value of these innovations,
potentially supported by a system of extended producer responsibility (EPR).

B Stimulating Market Demand: Enforce market uptake through regulatory measures or by providing
economic incentives that make adopting new technologies more appealing to OEMs resistant to
change.

CONCLUSION

The successful integration of advanced lightweight materials is crucial for enhancing the sustainability
and efficiency of electric vehicles. Implementing the proposed policy measures will enable
stakeholders to create an environment conducive to the rapid adoption of these innovative
technologies. This proactive approach is essential not only for addressing urgent environmental
challenges but also for strengthening the competitive edge of the European automotive industry on a
global scale. To achieve this, policymakers, industry leaders, and researchers must collaborate
intensively to ensure that these recommendations are implemented effectively, leading to measurable
improvements in vehicle design and manufacturing. By acting decisively, we can accelerate the
transition to a more sustainable automotive future.
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About LEVIS:

The LEVIS project, funded by the EU's Horizon 2020 programme, aims to revolutionize EVs
through the development of lightweight components, integrating eco-design and circular
economy strategies. Through three real-case demonstrators — suspension control arm,
battery holding set, and cross car beam — this initiative has shown promising results in
improving the environmental and circularity aspects of vehicle manufacturing.
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Copyright Notices:
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project, its partners and contributors, please see the LEVIS website (www.greenvehicles-levis.eu).
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