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Two Trends
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There will only be 
10 caregivers for 
every 6 people 
over 65 by 2030

30% of Japan’s 
population will be 
over 65 by 2030

Aging Society is a National Crisis in Japan

38% of Japan’s 
population will be 
over 65 by 2050

There will only be 
10 caregivers for 
every 8 people 
over 65 by 2050
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Aging Society Will Have a Worldwide Impact

30% of China’s 
population will be 
over 65 by 2060

25% of the US’s 
population will be 
over 65 by 2070
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Technology Is Displacing Traditional Labor

From: Oxford Economics, How Robots Change the World.  2019
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Technology Is Displacing Traditional Labor?

From: James Bessen, How computer automation affects occupations: 
Technology, jobs, and skills.  2016

Full time equivalent bank tellers and installed ATM machines in the US
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Manufacturing At Toyota
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Toyota’s Investment in Manufacturing

From: Toyota Motor Corporation, Annual Reports (1998-2018)
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From: Toyota Motor Corporation, Worldwide Operations

Toyota’s Investment in Manufacturing
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Toyota’s Manufacturing Philosophy

Toyota Production System

Just In Time
Jidoka

“Automation with a 
Human Touch”
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Toyota’s Manufacturing Philosophy

From: Toyota, econohito season2: The Toyota "Karakuri" meister 
leading our continuous improvements 
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Innovation Strategy
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Ultimate Goal: “A Reason for Being” 

What you are
GOOD AT

What you 
can be

PAID FOR

What the 
world

NEEDS

What you
LOVE

Ikigai
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Leverage Technology for Transformation

Industrial Automation

From Working with Human 

Hands …

… to Creating and Improving 

Machines that Work

Aging Society

From Individual Consumers …

… to Creators for and 

Contributors to Society
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Silicon 

Valley

AT&T Bell 

Labs

DARPA

Inspirations for Innovation

High-risk, failure tolerance
Limited tenure urgency
Collaboration and competition
Focused projects

Large amount of resources
Attracted the best talent
Individual autonomy
Proximity to AT&T

Cooperation spirit
Rotation of talent
Venture capital process
Adjacency to universities



16© 2019 Toyota Research Institute. Public. 

Develop 
Product 

Concepts

Scale-up 
and Cost-

down

TRI Robotics Innovation Strategy

Prototype and 
Validate 

Concepts

Prove 
Business 
Models

Invent and Prove 
Breakthrough 
Capabilities

Define Grand 
Challenge 
Problems

Identify 
Application 
Concepts
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R&D for Home Robotics Results in Paradigm 
Shift for Other Applications

Manufacturing

Logistics

Care Facilities

Homes

D
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c
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Applications of Robotics Capabilities

Commercialization
Starting in easier markets brings hardware

costs down for more difficult markets
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+

A Connected Home with Robotics Capabilities
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Advances and Implications
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Fleet Learning

Memory-Based 
Autonomy

High-Speed Sharing 
of Experiences

Learning from 
Imagination

Learning from People

Gill Pratt, “Is a Cambrian Explosion Coming for Robotics?” 
Journal of Economic Perspectives
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Telepresent Teaching of Robots
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Learning from Simulation
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From Capabilities to Concepts
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From Capabilities to Concepts
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Robotics Innovation to Amplify People

1. Robotics to amplify, not replace

2. Innovate by focusing on hard domains first

3. Tie back to applications to achieve transformations

a. Industrial automation

b. Aging population
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Thank You


