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Summary

This report reviews the current state of the circular economy (CE) in the automotive industry, together with
related technological and institutional initiatives, and outlines the challenges and prospects for achieving a
sustainable society.

Realizing CE in the automotive sector requires technical measures such as designing materials that are easy to
recycle and improving vehicle design to facilitate dismantling. In Europe, regulations to reduce the
environmental impact of end-of-life vehicles are under discussion, and legal measures are becoming a global
trend.

Proper dismantling and recycling of end-of-life vehicles require enforceable mechanisms and legal frameworks.
While legal frameworks are advancing in developed countries, many developing countries lack them, resulting
in an influx of used vehicles and the worsening of environmental problems. Small-scale, private-sector-led
models, collaboration among manufacturers and trading companies, and technology transfer will be key.
Expanding CE based on local production and consumption will contribute to realizing CE globally.
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1. Introduction

Since the Ellen MacArthur Foundation proposed the concept of the circular economy (CE) in 2010, the concept
has significantly influenced policy, industry, and consumer behavior, including regulations on single-use plastics
and mandatory use of recycled materials.

However, from a global perspective, a CE that approaches a more advanced closed-loop system while
maintaining economic viability cannot yet be fully established, and functioning examples remain limited in scope.
This is likely because CE efforts have largely been left to the discretion of individual national and local governments,
and globally coordinated frameworks have yet to mature.

Among consumer goods, automobiles are one of the products with the greatest size and weight. Approximately
100 million vehicles are produced worldwide each year, and around 25 million are discarded. Automobiles likely
represent the heaviest movable asset owned by many individuals. A typical passenger vehicle weighs about 1.5
tons and consists of up to 30,000 parts. It incorporates a wide range of materials, including metals, plastics, rubber,
glass, ceramics, and lithium-ion batteries. In its long history, the automobile alone has required immense expertise
and effort to make component reuse possible. It is no exaggeration to say that since the emergence of the CE
concept, automobiles have served as a leading example in discussions of a more advanced CE.

Understanding and systematically organizing the state of CE in the automobile sector, together with the latest
efforts undertaken by various industry players, provides important insights for realizing CE across global society as
a whole and offers valuable guidance as we develop comprehensive, multi-faceted strategies moving forward.

In the past, automobiles were largely manufactured without consideration for what would happen to them at
end of life. Today, efforts are underway to drive technological innovation aimed at recovery, reuse, and recycling.
Across the automotive value chain, including vehicle bodies, parts, materials, and end-of-life recycling, businesses
are working collectively to advance CE. Specifically, efforts are evolving across the entire vehicle lifecycle, from
design and manufacturing to disposal, including the development of recycling-friendly materials, structural designs
that facilitate dismantling, standardized components that can be easily replaced, the adoption of recycled materials,
and the effective utilization of last remaining residual waste. The automotive industry operates global supply chains
that span multiple countries. For that reason, advancing CE in this sector represents a particularly effective test
case for moving closer to a globally integrated circular economy.

Automobiles are costly products and often carry a strong personal attachment, meaning that consumer
awareness and behavior play a significant role in realizing CE. Listening to the requests of the municipalities and
countries to which they belong, complying with applicable regulations, and advancing changes in consumer
awareness all contribute substantially to achieving a more advanced CE in which waste is minimized and resources
continue to circulate.

Against this backdrop, this report focuses on CE in the automotive sector. It examines the current state of
technology and innovation from design through disposal, as well as the legal frameworks and required shifts in
consumer awareness, with the aim of providing insights applicable to other industries.

2. Recycling-friendly Materials

2-1.  What Is Car-to-car?

Car-to-car is a circular recycling concept in which materials and components recovered from end-of-life vehicles
(ELVs) are reused in the manufacture of new vehicles or new vehicle parts. Material design at the product design
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stage is critical to making this cycle work. The success or failure of recycling is determined less by post-collection
processing technology than by how the product was originally designed in terms of its materials and structure.

In the EU, consideration is being given to legislative revisions that would transition the ELV Directive into a
regulation. ' Specifically, the use of recycled plastics in new vehicles is expected to become mandatory, with a
certain proportion required to be derived from ELVs. This signals an intention to establish car-to-car not as an
aspirational concept, but as an institutional reality. As a result, products that are not designed with material
circulation in mind, including material selection and component structure, may face increasing difficulty entering
the market in the future. Under these circumstances, efforts are shifting beyond improvements in recovery
technologies toward a transformation in design philosophy itself.

Figure 1: Car-to-car conceptual diagram
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Source: Compiled by MGSSI based on various sources

2-2. Material Design for Circularity

The core of material design premised on circularity lies in the use of single materials, or monomaterialization.
While layering multiple resins or combining dissimilar materials may be rational from a performance standpoint,
such approaches complicate post-collection separation and hinder high-quality recycling. As a result, design
thinking has recently shifted away from assigning functions to different materials and toward optimizing
formulation and grade design within a single polymer to achieve the required performance. In particular, for
components with high recovery volumes, such as interior and exterior parts, monomaterial design based on olefin
materials, especially polypropylene (PP), has emerged as the most practical option for implementing car-to-car
recycling (Figure 2).

! https://environment.ec.europa.eu/topics/waste-and-recycling/end-life-vehicles_en(Last accessed: January 22, 2026)
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Figure 2: Case study on monomaterialization from composite materials to olefin-based materials
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Source: https://tech.toyota-boshoku.com/aee2025/jp/(Last accessed: January 22, 2026)

Moves toward eliminating adhesives and standardizing fasteners are also important elements of circular design.
Standardizing fasteners refers to unifying the types and positions of screws and other components used to secure
parts to the extent possible. Although completely eliminating adhesives is unrealistic, circularity can be greatly
improved by adopting joining methods that allow for easier disassembly, standardizing primary materials, and
clearly defining disassembly procedures. The proposed EU ELV Regulation explicitly addresses the treatment of
components to be removed prior to shredding, requiring a manufacturing approach that incorporates the
expectation of disassembly from the design stage.

2-3. Structures That Hinder Circularity and Their Breakthroughs

Typical structures that hinder circularity include polymer composites and multi-material joining. Fiber
reinforcement, a prime example of a polymer composite structure, and the integration of resins with metals or
rubber through multi-material joining can enhance functionality. However, unless such materials can be separated,
car-to-car recycling cannot be realized. Breakthroughs in addressing this challenge are emerging in two areas: the
development of separable bonding materials and design approaches that improve sorting accuracy.
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Thermally reversible crosslinked materials, exemplified by vitrimers?, which have attracted increasing attention
in recent years, enable reprocessing and rebonding while maintaining durability comparable to that of
thermosetting resins. Academic research and development are progressing on reprocessable epoxy-based
adhesives as “recyclable adhesives,” and they are moving closer to mass-production applications as an approach
that retains the advantages of bonding while ensuring dismantlability. Challenges remain, however, including cost
and long-term durability.

The standardization of material labeling and dismantling information is currently being explored as a more
practical solution. While the application of advanced technologies such as digital material tags® is also being
discussed, 1SO-based material labeling and dismantling information currently represent the most readily
implementable approach. The proposed ELV Regulation also positions reliable material identification as a
prerequisite for recycling. The consistent use of material tags, QR codes, and barcodes to ensure that material
information can be easily accessed on site is regarded as the most direct path toward realizing car-to-car recycling.

2-4. Case Study: New Materials and Designs Aimed at Car-to-car Recycling

The car-to-car initiative closest to practical implementation involves returning ELV-derived bumpers to use as
automotive parts. Bumpers are leading the way because they are composed primarily of polyolefins (PP and PE),
making them easier to recycle compared to many other components. The recycler MBA Polymers (UK) and
automotive parts supplier OPmobility (France) launched a bumper-to-bumper recycling project in 2024 to turn
bumpers recovered from end-of-life vehicles into new bumpers.* MAZDA (Japan) is also undertaking a similar
initiative.® To realize this model, the companies are not only adopting single materials that are easy to recover, but
are also designing material grades that incorporate the recycling process from the outset. This includes ensuring
that quality remains stable even after recovered materials are remelted and reformulated, and revisiting product
performance requirements accordingly. The integrated promotion of these measures makes this initiative a leading
example of car-to-car recycling.

When designing bumpers manufactured from end-of-life bumpers, it is not sufficient simply to blend recycled
material. Instead, it is essential to redesign component specifications on the assumption that coating residues,
contamination, and variations in material properties will be present. Going forward, ease of recycling must be built
into production processes from the outset. Material labeling, dismantling procedures, monomaterialization, and
the applicability of recycled materials will need to be treated as core design requirements, on par with weight and
cost. The proposed EU ELV Regulation seeks to institutionalize this design philosophy (Figure 3).

2 Development of an Environmentally Conscious, High Heat-resistant Adhesive Sheet That Is Solvent-free and Suitable for
Room-temperature Distribution | Nagoya Institute of Technology(Last accessed: January 22, 2026)

3 Home - Catena-X(Last accessed: January 22, 2026)

4 MBA Polymers launches scheme to 'directly recycle' car bumpers - letsrecycle.com(Last accessed: January 22, 2026)

> Mazda's Forward-looking Origins in Recycling. Overcoming Technical Barriers Through an "All-Hiroshima” Effort — The Challenge
Toward the CN Series Vol. 5 —(Last accessed: January 22, 2026)
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Figure 3: Bumper-to-bumper process
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2-5.  Future Materials Design

The key to realizing car-to-car lies not in relying on advanced post-collection recycling technologies, but in
materials and structures that are designed from the outset with circulation in mind. Monomaterialization, bonding
and joining methods designed for disassembly, standardization of material information, and grade design
premised on the use of recycled materials are mutually complementary rather than standalone elements.

Particularly under the proposed EU ELV Regulation, car-to-car recycling is being elevated from a “best-effort
target” to a formal “design requirement,” and material circularity is becoming a source of competitive advantage
for OEMs and Tier 1 suppliers. New initiatives are also emerging in Japan, led primarily by industry. BlueRebirth®
was established in June 2025 with the aim of realizing CE in Japan's automotive industry and implementing car-
to-car resource circulation by 2035. Approximately 30 companies are participating, ranging from automakers such
as Toyota Motor Corporation (Japan), Mitsui Chemicals (Japan), and Toyota Tsusho (Japan), to material and
recycled feedstock manufacturers, and have begun efforts to strengthen coordination between production and
dismantling/recycling.

In future automotive material design, the key issue will increasingly be the concrete process of determining
which components to simplify, with which materials, and how to recover them.

3. Automotive Design for Easy Dismantling

3-1.  The Impact of the Circular Economy (CE) on Automotive Design

To realize the fundamental principles of CE—preventing waste generation and extending product lifespans—

¢ https://www.bluerebirth.jp/
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automotive design is increasingly incorporating structural designs that facilitate dismantling and modularization
to enable easier repair and component reuse, in addition to the use of recycled materials discussed in the previous
section. Digital management systems that track which vehicle-specific materials and components originated from
and under what usage conditions are also being incorporated, in order to ensure quality during reuse and recycling
(Figure 4).

This reflects a shift away from conventional vehicle design, which prioritized individual design and performance
within a lifecycle framework of production, use, and disposal, toward a CE-oriented approach that places the
maximization of resource efficiency at the forefront.

Figure 4: Impact of the circular economy on automotive design
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Source: Compiled by MGSSI based on various sources

3-2. Designing Easy to Dismantle Structures

Conventional vehicles have complex structures composed of many different materials. As a result, repairs and
the recovery of high-quality recycled materials have typically required dismantling vehicles at the component level,
involving significant time and cost. However, this method inevitably increases labor, time, and energy costs, leading
to a deterioration in economic viability. Fundamental reform was therefore necessary. This led to the concept of
designing vehicles with structures that are easier to dismantle.

As shown in Figure 5, the design for easy dismantling is guided by three principles: modularization, innovations
in joining methods, and improved material identification.

Figure 5: Design principles for ease of dismantling
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Modularization is an important design principle that not only improves recyclability but also enables the use of
common parts across different products through the standardization of modules, thereby enhancing development
efficiency and reducing costs at the same time. For example, Volkswagen (Germany) has adopted a modular
strategy known as the “VW MQB platform.” By modularizing vehicle structure, the company uses common
components across multiple models and enables modules to be removed as units during dismantling, thereby
reducing disassembly time in the recycling process (Figure 6(a)).

Figure 6: Example of a design for easy dismantling
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Source: (a) https://autoprove.net/imported-car/vw/209433/(Last accessed: January 22, 2026)

(b) (c) https://global.toyota/pages/global_toyota/mobility/technology/toyota-technical-review/TTR_Vol70-1_J.pdf

As an example of improvements in joining methods, Toyota Motor Corporation has adopted a structure for
instrument panels that does not use welding or adhesive bonding. Instead, V-shaped grooves are incorporated to
facilitate removal, allowing the panel to be easily dismantled by pulling firmly (Figure 6(b)). The company has also
introduced detailed measures to improve material identification. For example, identification tape on wire harnesses
is positioned to facilitate removal during recycling (Figure 6(c)). Design measures that improve visibility during
disassembly and simplify material identification are important initiatives for increasing material reuse and recycling
rates.

The mandatory use of recycled materials in new vehicles is under consideration under the proposed EU ELV
Regulation, and Japanese automakers will also be expected to incorporate recycling considerations at the design
stage. The time has come when taking dismantlability into account from the design stage is directly linked to
corporate competitiveness.

3-3. Digital Management to Enhance Resource Circulation

Achieving a circular economy requires the use of digital technologies that enable the easy management of
traceability information, including where components and materials originated. Among automotive components,
lithium-ion batteries used in electric vehicles (EVs), whose sales have increased in recent years, contain critical
minerals such as lithium, cobalt, and nickel. This makes it essential to ensure their efficient use, as well as thorough
reuse and recycling.

To achieve a CE for EV batteries, the European Batteries Regulation entered into force in 2023. It will progressively
mandate measures such as the declaration of carbon footprints (CFP), which indicate lifecycle CO. emissions,
disclosure of recycled content, and digital registration of product information (Figure 7).
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Figure 7: Digital registration of product information under the European Batteries Regulation
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Data related to the manufacture, use, and disposal of EV batteries will be centrally managed through a battery
passport. Prompted by the European Batteries Regulation, the introduction of similar platforms is being considered
in China, the US, Japan, and other countries. As shown in Figure 8, the battery passport is established through the
provision of large volumes of information from a broad network spanning the supply chain, from raw materials
and battery manufacturing to EV production, sales, reuse, and recycling. Therefore, the use of digital technology is
a key factor in everything from data acquisition to management and utilization.

Figure 8: Network comprising the battery passport
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In Japan, system development is being advanced through initiatives such as the Battery Association for Supply
Chain, in which the Ministry of Economy, Trade and Industry (METI) and 249 companies involved in the battery
industry participate. METI has developed a digital platform called the Ouranos Ecosystem to enable the secure
sharing of CFP and supply chain information among companies. This platform aims to standardize data integration
from battery manufacturing through recycling, in order to facilitate compliance with battery passport requirements,
align with international regulations, and advance the realization of a resource-circulating society.

While EV batteries have been presented here as an example of digital management, the manufacture and use of
recycled materials discussed in Section 2 also require the systematic organization of data, including material
identification, usage history, and performance and durability information. Similar digital information management,
comparable to a battery passport, is likely to play an important role for all materials and components that make
up a vehicle.

4. Toward a More Advanced CE

4-1. Recycling of End-of-Life Vehicles

As outlined above, the automotive industry has begun to reverse conventional thinking by adopting
manufacturing approaches centered on materials that are easy to recycle and vehicle designs that facilitate
dismantling, recycling, and reuse, while the past discussions of CE in the automotive sector were often about how
to deal with end-of-life vehicles. In that sense, this shift represents significant progress. Nevertheless, all physical
products inevitably deteriorate, become obsolete, leave the hands of their owners, and are eventually discarded.
Even as society seeks to move beyond a material-intensive model toward sustainability, the automotive industry
continues to produce approximately 100 million new vehicles annually on a global scale. As technology evolves,
older models pass through the used vehicle market and ultimately reach the end of their lives as waste. The
ongoing challenge, therefore, lies in the collection and dismantling of end-of-life vehicles, as well as the reuse of
resources. Minimizing waste and improving efficiency in this process are essential for achieving a more complete
CE.

4-2. Reduction of “Automobile Shredder Residue” (ASR)

After valuable materials that can be reused or recycled are removed from end-of-life vehicles by hand or heavy
machinery, the remaining body typically undergoes a shredding process, where it is finely fragmented. From the
resulting shredded material, metals such as iron and aluminum are recovered using advanced separation
equipment based on magnetism, eddy currents, and similar technologies. These recovered metals are then sent to
steel mills and aluminum smelters for recycling. However, even if valuable components are removed in advance,
and most metallic fragments are extracted through advanced sorting after shredding, a certain amount of residual
material inevitably remains. This consists primarily of non-metallic materials such as plastics, rubber, fibers, glass,
and foamed materials. This material is referred to as shredder dust, or automobile shredder residue (ASR) (Figure
9).
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Figure 9: Recycling process for end-of-life vehicles
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Achieving a more comprehensive CE through automotive recycling requires minimizing ASR as much as possible.
Technological innovation continues to be carried out to address this challenge.

There are three principal approaches to reducing ASR. The first is to suppress its generation at the source. This
involves measures taken at the vehicle design stage, as discussed earlier, such as increasing the use of single
materials, reducing the number of parts, and adopting structures that are easy to dismantle so that shredding
residue is minimized from the outset. The second approach is to improve sorting in the dismantling process. By
carefully removing as many non-metal components as possible in advance, the volume of material that ultimately
becomes ASR can be reduced. The third approach is to continue applying advanced sorting technologies even
after shredding. By thoroughly recovering fine metallic residues, the overall quantity of ASR generated can be
further reduced.

ASR contains a mixture of various materials and is therefore currently subject to one of three main processing
options: (1) disposal in landfills, (2) thermal treatment (incineration or gasification), or (3) further advanced sorting
for additional resource recovery, as described above. Option (1) raises environmental concerns and should be
regarded as a last resort in countries with limited land availability. Option (2), often referred to as thermal recycling,
can be viewed as a form of energy recovery and, in that sense, can be said to contribute to the circular economy.
In some countries and regions, energy recovery is given greater emphasis than other approaches. Japan, for
example, tends to rely more heavily on energy recovery compared with the EU. Option (3) involves further
subdividing and sorting ASR, and efforts in this direction are accelerating worldwide in line with technological
advances such as Al-based sorting, chemical separation, and electrostatic separation.

In addition to these processing options, a notable recent development in the industry merits attention. Changes
in legal frameworks are being used to alter economic incentives in order to reduce the volume of contaminants
mixed into ASR and ultimately decrease its overall quantity.
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4-3.  Resource Recovery Incentive System

In Japan, a Resource Recovery Incentive System will be newly introduced in April 2026. Aimed at reducing ASR,
the system provides economic incentives to dismantling operators who proactively recover materials such as glass
and plastics prior to the shredding process.

Until now, dismantling operators were neither legally required nor financially incentivized to recover materials
such as glass and plastics before they are mixed into ASR, whose removal entails significant labor, time, and cost.
As a result, undertaking such efforts placed pressure on their economic viability. Moreover, under Japan’s existing
Act on Recycling, etc. of End-of-Life Vehicles, efforts to reduce ASR and promote recycling were entirely the
responsibility of shredding operators. Consequently, it was common practice for dismantling operators to recover
only valuable parts and metals, while allowing the remaining materials into shredders.

Under the new Resource Recovery Incentive System, a portion of the funds that the government previously paid
to shredding operators for ASR recycling will be redirected as compensation to dismantling operators who recover
glass and plastics in advance and supply them as recycled materials to raw material manufacturers (Figure 10). For
dismantling operators, this arrangement helps offset the costs of removing glass and plastics prior to shredding,
functioning as a tangible incentive if profitability can be secured as a result. By enabling the recovery of glass and
plastics in high-quality form prior to shredding and returning them to the resource stream, the overall volume of
ASR can ultimately be reduced.

This is one good example of how revising national and local government systems can make it possible to convert
waste that was previously difficult to process from an economic standpoint into usable resources.

Figure 10: Conceptual diagram of the system overview
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5. Future Prospects

This report has focused on end-of-life vehicles and highlighted notable initiatives aimed at achieving a more
complete closed-loop within the CE.

However, realizing such CE requires a certain degree of enforcement. Without it, individuals may continue
operating aging vehicles that emit excessive exhaust and do not meet inspection standards, or dispose of them
illegally in remote areas. Vehicles may also be transferred to unlicensed operators, where improper dismantling
practices could result in the release of fluorocarbons or the uncontrolled discharge of hazardous fluids into the
environment. Therefore, in a consumer society where large volumes of new vehicles are manufactured and sold, a
framework with enforceable measures is necessary to ensure that environmentally compliant vehicles are operated.
Similarly, once an owner decides to dispose of an end-of-life vehicle, enforceability is required to ensure it is
dismantled in an environmentally sound manner, valuable materials are recovered, and resources are properly
recycled.

Such enforceability takes the form of laws and regulations. In developed countries, legal frameworks such as
automobile recycling laws tailored to the circumstances of each industry are becoming increasingly mature. In
many developing and emerging countries, however, such legal systems remain underdeveloped, leading to
significant environmental issues.

Another important aspect is the structure of the automotive industry, whereby vehicles produced and initially
sold in developed countries are often exported as used cars to developing and emerging countries’, where they
continue to be used for many years until reaching the end of their service lives. As a result, end-of-life vehicles tend
to accumulate in developing and emerging countries. Accordingly, achieving a more fully realized circular economy
on a global scale requires particular attention to these countries and concerted efforts to embed CE principles
within their systems and practices.

In such developing countries, it is considered particularly important to begin by initiating small-scale, private-
sector-led efforts. One example of a developed country taking the lead in supporting these nations is the Japan
International Cooperation Agency (JICA), which dispatches experts from private companies to developing countries
to facilitate the transfer of Japanese technologies as part of its official development assistance (ODA). JICA also
brings personnel from developing countries to Japan for technical training.

Even at the private sector level, if initiatives begin on a small scale with high aspirations, they may eventually serve
as model cases. When national or local governments later engage more seriously, such models may be recognized
as testing grounds for future legislation, and public authorities may seek collaboration.

In this context, backing from automakers is indispensable. As discussed earlier, automakers are promoting vehicle
production that takes into account the entire lifecycle, from design through disposal and dismantling. It would be
highly significant for automakers to provide support through their local subsidiaries and local partners in
developing countries that advances the realization of private-sector-led CE. For example, if automakers share the
environmentally sound vehicle dismantling practices established under their own respective standards with
developing countries, it could help raise the overall standard of proper dismantling within the private sector.
Furthermore, if major automakers were to assess the environmental compliance of small-scale dismantling facilities
established by private operators and grant their own certification, such facilities would gain a meaningful advantage
should national or local governments later move toward formal legal frameworks. For automakers as well, this

7 Between 2022 and 2024, 54% of end-of-life vehicles (used cars) in Japan were exported overseas. (Estimated by MGSSI based
on statistical data from the Automobile Business & Culture Association of Japan, Japan Carrier, etc.)
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approach would allow them to demonstrate that they are contributing to the proper treatment of end-of-life
vehicles in each country and region, creating mutual benefits for both automakers and dismantling operators.

In time, if a single private-sector model case grows to ten, then twenty, it will become an established reality. This
could serve as a powerful driver for voluntary industry initiatives similar to Japan's BlueRebirth and for the
development of legal frameworks on the local and national levels. A fundamental principle of CE is “local production
for local consumption.” When products are reused, recycled, and reclaimed as resources, it is preferable to minimize
their physical movement. Transportation entails cost, and in CE operations, which tend to be labor-intensive by
nature, it is mostly desirable to circulate resources on as small a scale as possible, limiting unnecessary movement
of materials.

Even when operating such small-scale CE models, whether it is going to be sustainably successful depends on
multiple stakeholders, including local private enterprises, national and local governments, and automakers, being
aligned and working collaboratively. In this context, an entity capable of coordinating and connecting these
stakeholders could play a decisive role. One such candidate is the global trading houses (typically called Sogo-
Shosha in Japan), which are deeply rooted in various countries and regions and possess extensive networks. With
the ability to integrate actors from upstream and downstream in the value chain, trading houses could serve as a
central coordinating presence. It is natural that individual automakers would prioritize the realization of CE within
their own brands. However, automobiles are products that cross borders, making it important to pursue a cross-
brand approach to CE within each local community. In such an environment, a company with a degree of neutrality,
such as a global trading houses, may be particularly well positioned to realize car-to-car circulation for all end-of-
life vehicles within a given country or region, regardless of brand.

As responsible manufacturers, automakers focus on developing materials and structural designs that facilitate
recycling. They also formulate dismantling methods that minimize environmental impact and blueprints for
technologies that enable the recycling of waste materials. Meanwhile, global trading houses can collaborate with
these manufacturers and recycling operators, and identify local partners capable of jointly shaping projects as
needed. Initiatives that begin in this way may seem like small and isolated on the global landscape, however, over
time, those initiatives can grow into broader areas of activity, expand into regional, and eventually into a global
scale.

While this report has focused on the automotive industry as an example, the underlying approach can be applied
across industries, regardless of the products involved. For instance, if globally active manufacturers and global
trading houses work together and take the lead, the CE in their respective fields may hold significant potential for
growth. It is possible to envision that similar initiatives will arise across many sectors and, over time, expand to a
global scale, shaping the future of society.

Any use, reproduction, copying or redistribution of this report, in whole or in part, is prohibited without the prior consent of Mitsui & Co.
Global Strategic Studies Institute (MGSSI). This report was created based on information and data obtained from sources believed to be
reliable; however, MGSSI does not guarantee the accuracy, reliability, or completeness of such information or data. Opinions contained in
this report represent those of the author and cannot in any way be considered as representing the unified opinion of MGSSI and the Mitsui
& Co. group. MGSSI and the Mitsui & Co. group will not be liable for any damages or losses, whether direct or indirect, that may result
from the use of this report. The information in this report is subject to change without prior notice.
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