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THE RISE OF GREEN MATERIALS: DRIVING CHANGE 
ACROSS THE AUTOMOTIVE ECOSYSTEM  

The automotive industry has long relied on traditional materials like steel, aluminum, and 
fossil fuel-based plastics for vehicle manufacture. Although durable and cost-effective, these 
materials have been associated with significant environmental costs in terms of carbon 
emissions, resource depletion, and industrial waste. This, coupled with growing concerns 
around climate change and environmental sustainability, has sparked a transformation in 
automotive design and manufacturing. 

Automakers are now actively reassessing every element of the vehicle through a 
sustainability lens. From recycled plastics and metals to natural fibers and bio-based 
composites, a new generation of environment-friendly, green materials is taking center 
stage. These innovations aim to reduce the ecological footprint of vehicle production and 
support the automotive industry’s transition toward a circular economy. 

This shift is being driven by a confluence of factors. Stricter regulations across Europe, North 
America, and Asia are enforcing recycling mandates and end-of-life (EOL) directives, pushing 
manufacturers to design cars that are easier to dismantle and recycle. At the same time, 
consumers are increasingly demanding environmentally responsible products. Such trends 
are being underpinned by advances in material science that are making sustainable 
alternatives commercially viable. 

However, while there has been considerable progress towards green materials, hurdles 
remain. Cost, scalability, and sourcing remain formidable challenges, especially for smaller 
automotive manufacturers. 

 

 

The automotive industry is witnessing a surge in the adoption of green materials, spurred by 

regulatory pressure and evolving consumer preferences. Governments around the world are 

tightening vehicle emission standards and requiring minimum recycled content. For 

instance, the EU’s End-of-Life Vehicles (ELV) Directive mandates that at least 85% of a 

vehicle's weight be recyclable. Meanwhile, California’s Zero-Emission Vehicle (ZEV) mandate 

and China’s New Energy Vehicle (NEV) quota are compelling automakers to rethink their 

material choices and powertrain technologies. 

 

 

 

 

A Green Wave Takes Hold 
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Manufacturers are responding by integrating natural, renewable, and recycled materials 

ranging from recycled plastics and ocean waste to industrial scrap and plant-based 

composites into their production lines. These materials not only help cut emissions and 

landfill waste but also offer cost advantages over virgin raw materials.  

 

 

Recycled plastics and metals are currently experiencing the highest adoption in the 
automotive industry based on their superior cost-efficiencies, lower carbon emissions, and 
circular economy advantages. Recycled aluminum through closed-loop processes, for 
example, is particularly attractive since its production consumes up to 95% less energy than 
primary aluminum, thereby drastically reducing carbon emissions. 

Natural plant fibers such as hemp, flax, and kenaf are also gaining attention for their 
strength-to-weight ratios and biodegradability. While currently limited to high-end models 
due to cost and sourcing challenges, these fibers are increasingly being used in dashboards, 
door panels, and seat reinforcements. 

 

 

 

 

 

 

 

Greenhouse Gas Emissions (GHG) of Recycled Materials vs. Virgin Materials 
Production, Global, 2024 
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However, not all green materials are desirable. Some bio-based plastics are not 
biodegradable or may contribute to deforestation due to unsustainable farming practices. 
As a result, automakers are having to weigh environmental benefits against lifecycle impacts, 
supply chain stability, and long-term viability. 

 

 

While the terms “green” and “sustainable” are often used interchangeably and have some 
degree of overlap, they represent distinct concepts. Green materials are typically defined by 
their renewable, biodegradable, recyclable, or low-carbon-emissive properties. 
Sustainability, on the other hand, encompasses a broader, lifecycle-based perspective 
wherein a material is considered sustainable only if it offers long-term environmental 
benefits from cradle to grave, spanning production, usage, and disposal. 

For instance, a bio-based plastic may be considered green because it’s derived from corn or 
sugarcane. However, if its cultivation involves deforestation, water overuse, or intensive 
chemical inputs, it fails the sustainability test. Sustainable materials, therefore, need to 
meet additional criteria such as ethical sourcing, minimal lifecycle emissions, durability, ease 
of repair or disassembly, and responsible EOL treatment. 

 

 

 

Implications of Natural Fibers 

Natural Fibers—Usage 

Natural Fibers—Main Sources 

Powertrain 
Interior Exterior Parts 

Chassis 

20-30% lighter in weight  

when compared to  

traditional glass fibers 

Overall weight of the cars can 
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Green vs Sustainable 
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Two main categories of green materials are emerging in the automotive industry. The first 
are recycled materials such as recycled plastics, rubbers and metals, and EOL battery 
materials. These are used in structural and interior components. For instance, recycled PET 
bottles are being used for seat fabrics and floor mats in new car models. The second 
category covers bio-based materials derived from renewable resources like corn starch and 
sugarcane, natural fibers like hemp, flax, bamboo, seaweed, and agave, and organic waste 
materials. These materials offer unique properties like antimicrobial resistance and are 
often lighter and more sustainable than traditional alternatives.  

In addition to innovative materials, advanced manufacturing processes are also reinforcing 
the shift to more sustainable practices. Additive manufacturing (3D printing) is now enabling 
the production of lightweight, custom components from recycled and renewable materials. 
New low-carbon processes and green steel also represent a major step in reducing the 
carbon footprint of automotive manufacturing.  Fossil-free steel is produced by reducing 
iron ore with hydrogen and renewable electricity. The Green Steel Seat Structure, for 
example, cuts carbon emissions by 90% compared to conventional steel production and is 
slated for full-scale use by 2026. 

 

 

Leading automakers are at the forefront of integrating green materials into vehicle design, 
often leveraging them to highlight differentiation and brand value. Renault, for example, 
uses NAFILean-R, a biocomposite made from 20% hemp and 100% recycled polypropylene, 
in its electric Renault 5 E-Tech. It is lighter, fully recyclable, and slashes emissions by as much 
as 90% compared to traditional plastics. 

Automakers are replacing conventional leather with vegan and plant alternatives made from 
cactus, mushrooms, pineapple leaves (Piñatex™), and even cork waste. These materials 
reduce emissions, are lighter, and give agricultural waste a second life. Volvo has pledged 
that all its electric vehicles (EVs) will be completely leather-free by 2030. 

BMW and Volvo are incorporating flax fiber panels that reduce weight by up to 50%, while 
maintaining structural strength. Ford has implemented closed-loop recycling systems for 
aluminum and uses recycled plastics from bottles for wiring harnesses and underbody 
shields, reducing both waste and emissions. It has also introduced agave-based bioplastics 
in HVAC units and storage bins. Volkswagen is experimenting with coffee chaff and 
discarded beans for seat coverings and steering wheel trim. 

 

 

 

 

 

Capitalizing on Green Materials Both Inside and Outside the Vehicle  
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Recycled steel, aluminum, and polyamides from fishing nets are increasingly being used in 
dashboards, bumpers, and seat frames. Stellantis employs varied types of green materials 
across its brands, from recycled polypropylene in dashboards to recycled nylon in floor 
carpets and recycled glass in headliners. 

Interestingly, this wave of innovation is not limited to luxury brands. Mass-market players 
are following suit, scaling green material solutions to meet cost, performance, and 
regulatory requirements. The result is a growing alignment between environmental 
responsibility and commercial viability. Recycled steel, recycled plastics, recycled aluminum, 
water-borne paints, bio-based foams, and natural fibers are poised to effectively realize a 
balance between commercial feasibility and sustainability imperatives.   

 

 
 

The shift toward green materials has implications for the entire automotive value chain. For 
manufacturers, it offers a route to reduced emissions, improved fuel economy and extended 
EV range, and compliance with tightening climate mandates. Lightweight green materials, 
in particular, boost efficiency, enabling automakers to meet fleet-average carbon emission 
targets, while delivering better performance. 
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However, the shift to green materials will require significant R&D investments in new 
materials and production processes. For many OEMs, especially in the mass market, these 
upfront costs could strain margins in the short-term, notwithstanding the substantial savings 
and brand differentiation that they will enable over the long-term. 

The transition to green materials will compel suppliers to adapt. The demand for renewable, 
recycled, and biodegradable materials is transforming sourcing, logistics, and quality 
assurance processes. Ensuring that new materials meet stringent automotive safety, 
durability and performance standards will become a major challenge. Simultaneously, it will 
unlock collaboration opportunities, as OEMs and suppliers co-develop solutions to meet 
shared sustainability goals. 

Consumers, meanwhile, will gain access to vehicles with more eco-friendly profiles. 
Sustainability will increasingly influence purchasing decisions, particularly among younger 
buyers. While some green materials are likely to add to initial costs, long-term savings on 
fuel, maintenance, and emissions-related taxes will offer tangible benefits. Transparency 
will become key with environmentally conscious buyers now expecting clear disclosures 
about material sourcing, carbon footprints, and recyclability. 

For policymakers, green materials will offer a powerful lever to accelerate climate action. 
While there has been some backsliding around environmental regulations in the U.S. and 
other countries, many governments will continue to implement stricter mandates on 
recycled content and EOL processing, while offering subsidies and tax incentives for greener 
manufacturing. Crucially, governments, regulatory authorities, and industry stakeholders 
will need to partner on harmonizing definitions and standards for “green” materials, such 
as for green steel or bioplastics, to facilitate seamless supply chain integration.  

 

 

Looking ahead, green materials will become mainstream in automotive production. As 
material technologies mature and supply chains stabilize, sustainable components will scale 
beyond premium and niche vehicles and enter the mass market.  

The industry will also move closer to circular economy principles. Automakers are 
increasingly designing vehicles for easier disassembly, material recovery, upcycling, and 
recycling at EOL. Closed-loop recycling and upcycling of vehicle materials, where production 
waste and ELV components are reincorporated into new vehicles, will become a key 
competitive differentiator. 

Ongoing R&D will continue to deliver next-generation materials. Advances in bioplastics, 
composites, and lightweight materials promise to reduce weight, improve performance, and 
lower production costs. Additive manufacturing will further enable customized, efficient 
designs with minimal waste. 

Above all, ecosystem collaboration will be key. OEMs, suppliers, regulators, investors, and 
environmental groups will need to work together to set standards, share best practices, and 
ensure that green materials truly deliver on their promise. 

 

Future Outlook: A Green, Circular, and Sustainable Road 
Ahead 
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For queries regarding our analysis on this topic please contact us at 

Joe.Praveen@frost.com  

 

Members can access the report 
at 

https://member.frost.com/login?reportID=PFK2-01-00-00-00 

Non-Members can purchase the report 
at 

https://store.frost.com/green-materials-in-cars-a-strategic-
analysis.html 

mailto:Joe.Praveen@frost.com
https://member.frost.com/login?reportID=PFK2-01-00-00-00
https://store.frost.com/green-materials-in-cars-a-strategic-analysis.html
https://store.frost.com/green-materials-in-cars-a-strategic-analysis.html
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YOUR TRANSFORMATIONAL  
GROWTH JOURNEY STARTS HERE 

Frost & Sullivan’s Growth Pipeline Engine, transformational  
strategies and best-practice models drive the generation,  

evaluation, and implementation of powerful growth opportunities.  
Is your company prepared to survive and thrive  

through the coming transformation? 

Join the journey. ➞ 


