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Exploratory Business

The Bridgestone Group, aiming to be a sustainable 
solutions company, is adding exploratory 
businesses to its portfolio. It is exploring 
technology and business models in new fields 
where the Group’s core competencies can be 
leveraged to achieve sustainable future growth. 

Starting with the recycle business and the soft-
robotics business, the Group is now moving 
forward with the commercialization of three 
businesses, including the guayule business, which 
aims to diversify natural rubber supply sources.

• Recycle business 
The Group continues to search for technologies 
to renew tires into rubber and other raw 
materials through co-creation with partners 
globally. In Japan, large-scale demonstration 
tests will be conducted through 2030 with the 

aim of commercializing these technologies as 
soon as possible (see pages 48–49).

• Soft-robotics business 
Using the Group’s core competencies of ”mastery 
of rubber” and ”mastery of road contact,” the 
Group is advancing exploratory business models 
for small-scale commercialization of soft-
robotics (see page 50).

• Guayule business 
Through co-creation with partners mainly in the 
United States, the Group aims to commercialize 
natural rubber derived from guayule, a plant that 
can be grown in arid regions, by 2026 (see pages 
51–52).

Toward small-scale commercialization during the next Mid Term Business Plan 
(2024–2026)
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Exploratory Business: Recycle Business

The Group considers used tires a resource and 
aims to construct a society where the value 
of tires is sustainably circulated through tire 
recycling initiatives. To realize carbon neutrality 
and a circular economy, the Group continues to 
promote the initiatives as it strives to achieve 
its commitment for “Energy: Committed to the 
realization of a carbon neutral mobility society” 
and “Ecology: Committed to advancing sustainable 
tire technologies and solutions that preserve the 
environment for future generations” stated in the 
“Bridgestone E8 Commitment.”

The shift from a “linear economy,” in which natural 
resources are extracted, made into products and 
disposed of in large quantities without being 
reused, to a “circular economy,” in which resources 
are reused and recycled, is an issue faced by 
society. As resource consumption increases due 
to societal economic growth, the supply-demand 
balance of resources is expected to become tighter. 
The Group recognizes that using resources more 
wisely and sustainably is an important issue and a 
business opportunity for the Group.

The Group is working to build an ecosystem with 
a high degree of recycling and utilizing used 
tires, which are currently used mainly as fuel, 
by developing technology to return them to raw 

materials. By recycling synthetic rubber, carbon 
black and other raw materials originally derived 
from petroleum from used tires, the Group aims 
to sustainably secure key materials for tires and 
meet future tire demand, which will increase 
with the growth in demand for automobiles and 
transportation, as the shift to decarbonization and 
petrochemical-free raw materials accelerates.

● EVERTIRE INITIATIVE, toward a future where 
recycled tires are the standard

There are many technical issues involved in 
returning tires to rubber or other raw materials. 
Innovation, in addition to the Group’s tire and 
rubber business R&D know-how, is very important 
as it works toward co-creating and advancing the 
recycle business with partners. 

Toward this end, the Group launched the EVERTIRE 
INITIATIVE, a program to create a future in which 
tires are recycled to create new tires – not as waste 
tires or end-of-life tires – but as tires that are 
returned to rubber and other raw materials and 
recycled as EVER (always, forever, and everlasting) 
tires. The Group will continue to expand and 
accelerate its recycle business with partners under 
this EVERTIRE INITIATIVE.

https://www.bridgestone.com/technology_innovation/evertire_initiative/
https://www.bridgestone.com/technology_innovation/evertire_initiative/
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1 Chemical recycling entails treating used materials with chemicals to convert them into other chemical substances to be recycled, as opposed to reusing them as is.
2  The Ministry of Economy, Trade and Industry (METI) of Japan established this program to help achieve the Japanese government’s goal of carbon neutrality by 2050. 

It aims to accelerate structural transformation in the energy and industry sector and innovation through ambitious investment. The fund supports companies and 
other organizations that address challenges to move from R&D to demonstrations to social implementation of the outcomes within 10 years.

3 Details of the other program of the two R&D projects are available online.

Partnership with LanzaTech to pursue used tire recycling technologies

With its co-creation partner LanzaTech NZ, Inc., a Carbon Capture and Transformation company, the 
Bridgestone Group seeks to develop a new business model that will create a post-consumer waste 
management strategy for used tires, while also driving increased adoption of sustainably sourced 
chemicals for commercial applications.

Applying LanzaTech’s carbon capture and gas fermentation process to used tires yields sustainably 
produced chemicals such as ethanol that can be converted to materials like PET for packaging, polyester 
yarn and surfactants used in consumer goods like laundry detergent. In addition, the Group and 
LanzaTech are jointly exploring proprietary microbe technology to identify more efficient pathways to 
produce butadiene, a key ingredient in new tire production.

Together with LanzaTech, the Group will lead the way toward tire material circularity and the 
decarbonization of new tire production and contribute to the realization of a sustainable society.

Developing chemical product manufacturing technologies utilizing used tires

Bridgestone and ENEOS Corporation launched a joint research and development project aimed at the successful 
development of “chemical recycling technologies that enable precise pyrolysis of used tires1.” Synthetic rubber 
is one of the primary materials used when producing tires and, today, is generally produced from petroleum. 
Used tires are mainly utilized as fuel in Japan, but to reduce CO2 emissions generated in this method, it becomes 
increasingly important to circulate tires in a process that emits less CO2, rather than burning them. 

In this joint project, the companies will engage in demonstration projects that achieve high-yield production of 
chemical products, such as butadiene, a raw material used in synthetic rubber. The large-scale demonstrations 
will be advanced toward 2030 with the goal of achieving mass production and swift commercialization. 

The companies will maximize the advanced rubber and polymer material design technologies the Bridgestone 
Group has cultivated through its tire and rubber business with the crude oil refining technologies and basic 
chemical product manufacturing technologies 
of ENEOS. Together, Bridgestone and ENEOS, 
as leaders in the tire and rubber industry and 
the petroleum and petrochemicals industry 
respectively, are working to increase resource 
circulation and reduce CO2 emissions across the 
value chains of their industries.

This project is one of two R&D projects which 
have been adopted by the New Energy and 
Industrial Technology Development Organization 
(NEDO) as part of its “Green Innovation Fund2 / 
Development of Technology for Producing Raw 
Materials for Plastics using CO2 and Other Sources 
Projects” with a project scale of 24.10 billion JPY 
and approximately 16.45 billion JPY in funding3.
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https://www.bridgestone.com/corporate/news/2022021802.html
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Soft-robot hand with “just the right” pinch, grip and wrap

The Group is developing a soft-robot hand utilizing Bridgestone’s technology and know-how. This 
innovation applies a rubber actuator consisting of a rubber tube surrounded by a sleeve of high-strength 
fiber, leveraging the technology used in tires and hydraulic hoses. By taking advantage of the flexibility, 
impact resistance, light weight and high output features of rubber actuators, the soft-robot hand can 
achieve “just the right” pinching, gripping and wrapping of soft to hard objects, large and small, and of 

various weights. The Group envisions a variety of 
applications for the robot hand, including picking 
tasks in the stock areas of the logistics and retail 
stores. Through co-creation with partners, the 
Group aims to conduct PoC (proof of concept) by 
2023 and commercialize the product during the 
next Mid Term Business Plan (2024–2026).

Exploratory Business: Soft-robotics Business

The soft-robotics business is a new challenge for the 
diversified products business the Bridgestone Group 
has built to support safe mobility and movement of 
people and objects with soft robots that can work 
with people. 

Soft-robotics leverage the Group’s core competencies 
of know-how and technology of ”mastery of rubber” 
and “mastery of road contact.” They can address 
social and customer issues such as labor shortages 
and work automation against the backdrop of 
declining birthrates and aging populations, especially 
in developed countries. They also can support the 
demand for non-contact interactions due to the 
COVID-19 pandemic. 

Soft-robotics with “just the right” grip support the 
lives of individuals through the power of rubber, and 
also live up to the “Bridgestone E8 Commitment” 
of “Empowerment: Committed to contributing to a 
society that ensures accessibility and dignity for all.”

Project teams are maximizing the features of rubber 
actuators such as light yet powerful, gentle yet strong 
and durable, thus exploring its various applications, 
including soft-robot arms, soft-robot hands and an 
EV-compatible automatic charging robot. In addition, 
this business has amplified synergies with existing 
businesses, allowing the use of existing facilities for 
manufacturing. It also leverages the know-how of 
core and growth businesses in its business model, 
with the aim of early commercialization.

Realization of Mid-Long Term Business Strategy with Sustainability at the Core

Supporting the lives of individuals through the power of rubber
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Exploratory Business: Guayule 

Natural rubber, extracted from the Para rubber tree, 
is a key component of all tires. But growing and 
cultivating rubber presents challenges. Specifically, 
Para rubber tree supply is geographically 
concentrated, subject to disease and climate 
change, and labor intensive to cultivate. 

But alternatives are on the horizon. Guayule shows 
significant promise as a solution to diversify 
natural rubber supply across different plant species 
and into various climates. Guayule is an evergreen 
shrub in the aster family. The highly drought-
tolerant plant is native to the Chihuahuan Desert 
in northern Mexico and the southwest U.S. It 
accumulates rubber in the bark layer as a stress 
response to cold, almost identical to natural rubber 
harvested from Para rubber tree. Importantly, 
guayule does not compete with food crops and is 
suitable to mechanization. Planting more guayule 
could also expand green land that contributes to 
increased CO2 absorption. 

To put guayule into practical use, the Bridgestone 
Group has been investing in a research and 
development effort to focus on guayule since 
2012 and has accumulated technologies and 

knowledge related to agriculture, processing 
and use in tires, including the development of 
tires with 100% of their natural rubber-containing 
components derived from guayule, and large-
scale propagation through open innovation as 
the Group strives to achieve its commitment for 
“Ecology: Committed to advancing sustainable 
tire technologies and solutions that preserve the 
environment for future generations” stated in the 
“Bridgestone E8 Commitment.” As a new initiative, 
in Central Arizona, BSAM is expanding the number 
of local farmers it works with, who are working to 
convert their farmland to harvest guayule, which 
has served as an alternative to previously failing 
crops due to growing water shortages. In 200 acres 
of new fields guayule will be planted in 2022. This 
initiative is a direct result of BSAM’s agreement 
with the Environmental Defense Fund, an NGO 
actively involved in water shortage solutions for 
the Colorado River which is used for irrigation in 
this area. 

The Group will continue driving with the aim of 
practical use of guayule by 2026 and its full-scale 
production and commercialization by 2030. 

Planting seeds for the future natural rubber supply

2012: Official launch of R&D activities

2013: Establishment of guayule R&D farm in Arizona (U.S.)

2014: Establishment of the Biorubber Process Research Center in Arizona (U.S.)

2015: Completion of first tires made from guayule-derived natural rubber

2015–2018: Efforts toward establishing guayule process technology

2018: Selected as recipient of research grant from USDA National Institute for Food and Agriculture

2022: Awarded a research grant by the U.S. Department of Energy Joint Genome Institute to advance its optimization of 
guayule

R&D activities history

Guayule farm in Arizona (United States)
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In addition to natural, sustainable rubber, guayule processing produces distinct co-products that will provide 
benefits to other industries. To maximize this opportunity, the Group is building a new partner ecosystem with 
agriculture, energy, cosmetic and other companies; nonprofit organizations; funders; governments and others 
to fill knowledge gaps, open markets and reduce risks.

Through open-innovation and co-creation of this exciting biodiversity opportunity, the Group will diversify its 
natural rubber resources, reduce risks of its natural rubber supply chain and further contribute to the sustainable 
production of natural rubber.

As a new crop, growing, harvesting and using guayule requires new processes. The Group has already 
established growing protocols that maximize the amount of rubber produced per acre. The rubber extraction 
process has been successfully demonstrated and potential end-market uses for the non-rubber co-products are 
being identified. 

Agriculture Extraction Operations Products 

Growing Protocols 

Adoption by Growers 

Rubber Content Improvement 

Safety & Operability 

Extraction Yield 

Rubber Quality 

Hevea Performance Equivalence 

Enhance Rubber Value: TBR 

Enhance Rubber Value: Society 
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cost and minimum total biomass 

Maximum throughput at target quality 
and minimum capital investment 

Maximum revenue from non-rubber products 
with minimal incremental investment 

Demonstrated 

Market Dev. for Co-products 

Focus Area 


