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Summary

The automotive world is currently experiencing a once—in—a—century “revolutionary change.”
At the core of this are C (Connected), A (Autonomous), S (Shared & Services), and E (Electric).
These concepts indicate the direction automotive companies are taking as they transform
themselves from simply being companies that manufacture and sell cars to also being service
providers that offer cars as a means of mobility (MaaS). Toyota Motor Corporation (Toyota)
launched the world’s first hybrid vehicle (HV) in 1997. More than 20 years on, a total of more
than 10 million HVs have been sold. The introduction of HVs has led to the development of
electric vehicles (EVs), and is now further evolving toward the CASE and MaaS concepts

mentioned above.

Cars come to the end of their service life when they have travelled an average of about 200,000
km. An HV is no exception to this. However, even when the vehicle body reaches the end of
service, the power train system, with the motor (an HV’s most characteristic feature) at its core,

is still not even halfway through its useful life, and is highly reusable.

Since FY2016, we have been conducting a demonstration project in which we reuse core parts
from HVs by remanufacturing them into new products. Over the past two years, we have focused
in particular on remanufacturing small wind generators. Starting from this fiscal year, we have
expanded the project to target several other applications. As a result, we have confirmed that
standardizing the collection of parts for reuse from HVs and the subsequent processing will
enable us to expand to remanufactured products that are highly compatible with other products.
In addition, we have also verified that this standardization will lead to remanufactured products

with extremely high cost performance compared to products with the same specification.

The standardization was conducted by dividing the work into two sets of processes: those from
collection up to achieving the specifications for reuse, and the subsequent manufacturing
processes to create the remanufactured products. We completed the process design for future
commercialization for all stages of the former, and achieved the target of “two units a day by two
people.” The latter was standardized by dividing the processes into those for power generation
applications and those for mobility. The result was a versatile system. We also constructed a
system for remotely monitoring and controlling remanufactured products. It became possible to

use this as a traceability system for all remanufactured products equipped with HV reuse units.



The new remanufactured products came to encompass three fields (power generation, mobility,
and agricultural equipment) and four products (micro—hydro power generation, an electric cart,
an electric light truck, and an electric tractor), and we discovered six concrete partner companies

for progressing toward future commercialization.

We assessed the business feasibility of each of the above four products, and confirmed that
they possessed sufficient economic viability and marketability. In particular, two of the products
we developed as far as conducting performance demonstrations for (micro—hydro power
generation and electric cart) reached the stage of being shown at incoming. Development of other
products was also completed up to the stage of technical and economic assessment with
prototypes, and concrete proposals were put forward about how to proceed with demonstrations
in society with a view toward commercializing them in near future. The respective business
models were constructed, and we reached the stage of presenting concrete schemes for making

them platform—type businesses.

We also verified the environmental improvement effects that would be obtained from this
project. First, we defined the system boundary for this demonstration to be the scenario in which
HVs are reused, compared with the scenario in which they are scrapped without being reused.
Then, we defined the direct effects to be the processes by which parts are reused to make
remanufactured products (the manufacturing stage) and the indirect effects to be the processes
by which the remanufactured products are operated afterwards (the operation stage). On the
basis of these, we calculated the environmental improvement effects for each, and evaluated their

respective carbon dioxide (CO2) reduction effects.

Using estimates of the market penetration of remanufactured products with high business
feasibility, we also calculated the COZ2 reduction effects over the coming five years. As a result,
it is anticipated that the products’ cumulative effects will be as high as 100,000 tons or more.

By way of future prospects, we advocated developing increasingly advanced reuse technology
and expanding the types of mobility to use as sources of parts for reuse. These will lead to further
improvement regarding business potential and reduction of the environmental burden.

Finally, we are also creating proposals toward achieving a “regional circulation symbiotic area”
as set forth in the Fifth Environmental Basic Plan. Our proposals are based on combining multiple

remanufactured products as a package.

e Constructing an independent, distributed “energy” system based on the spread of “micro-
hydro power generation”

e Realizing a “transportation and mobility” system that is kind and appealing to elderly people

ii



and homemakers, through the adoption of electrically powered mobility
¢ Creating a sustainable reuse business model that is self-contained at the regional level
¢ Using remanufactured products to create strongly “disaster—proof” towns, by ensuring life—

lines that will enable people to feel secure even in the event of a disaster

The world is now calling for the achievement of the “SDGs.” In order to get even one step
closer to this dream, we want to keep on developing remanufactured products, expanding them
overseas, targeting more types of HVs, and working to develop EVs. We would like to thank

everyone involved in this demonstration.
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