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Commercialization by 
achieving required 
performance and cost

Sustainable innovation

Growth of existing strong industries

Continuous improvement of 
product value

Creation of new strong industries
Paradigm shift

Product life cycle

Disruptive innovation

Basic/Fundamental technologies

Innovation transforms industries and societies by creating new technologies, products and markets.

 Innovation includes sustainable innovation and disruptive innovation
 Balancing of R&D investments among two innovations and 

basic/fundamental technologies is important
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Disruptive innovation / Sustainable innovation
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 Creating disruptive innovations which 
revolutionize industries and societies 
through high-risk and high-impact R&Ds.

 Program managers (PMs) have authority 
for planning, acting and managing of the 
program.

 PMs work as the producers.

 PMs are supported by ensuring job 
position and fund for management.

―  This program is based on US DARPA system―

Supported by Japan 
Science and Technology 

Agency
(JST)

R&D
institution

Proposal Selection

R&D
institution

Selection of
institution

Council for Innovative Research and 
Development Promotion 

(Ministers, Vice Ministers, Parliamentary 
Secretaries, and CSTI Executive Members)

Council for Science, Technology,
and Innovation

(CSTI)

Expert Panel of ImPACT program 
(CSTI Executive Members, outside experts)

Program 
management

PM

Implementation
of R&D

PM

Impulsing PAradigm Change through disruptive 
Technologies (ImPACT) program  (2014-2018）
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Fund for creating disruptive innovation

For challenging creation of 
disruptive innovation

Modified from the materials from CSTI 
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Kohzo ITO
Realizing Ultra-Thin and 
Flexible Tough Polymers

Keisuke GODA 
Cell Search Engine -Turning 
Serendipity into Planned 
Happenstance-

Yuji SANO
Ubiquitous Power Laser for 
Achieving a Safe, Secure and 
Longevity Society

Masashi SAHASHI
Achieving Ultimate Green IT 
Devices with Long Usage 
Time without Charging

Yoshiyuki SANKAI
Innovative Cybernic System 
for a “ZERO Intensive 
Nursing-care Society”

Takane SUZUKI
Super High-Function 
Structural Proteins to 
Transform the Basic Materials 
Industry

Satoshi TADOKORO
Tough Robotics Challenge 
(TRC)

Reiko FUJITA
Reduction and Resource 
Recycling of High-level 
Radioactive Wastes through 
Nuclear Transmutation

Reiko MIYATA
Ultra-high Speed Multiplexed 
Sensing System beyond Evolution 
for the Detection of Extremely Small 
Quantities of Substances

Takayuki YAGI
Innovative Visualization 
Technology to Lead to 
Creation of a New Growth 
Industry

Yoshinori YAMAKAWA
Actualize Energetic Life by 
Creating Brain Information 
Industries

YoshihisaYAMAMOTO
Advanced Information Society 
Infrastructure Linking 
Quantum Artificial Brains in 
Quantum Network

Seiko SHIRASAKA
Small Synthetic Aperture 
Radar Satellite System for 
On-Demand Observation

Hiroyuki NOJI
Artificial Cell Reactor 
Technology for an Enriched 
and Secure Society and New 
Bioengineering

Kanako HARADA
Bionic Humanoids Propelling 
New Industrial Revolution

Hiroshi HARADA
An Ultra Big Data Platform for 
Reducing Social Risks

Program Managers (PM) and their themes for ImPACT
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Achievements of the ImPACT program 

『Ultra-low power consumption 
spintronics nonvolatile microcomputer』

Masashi SAHASHI PM

『Ultra-fast quantum neural network 
for combinatorial optimization  』

Yoshihisa YAMAMOTO PMSeiko SHIRASAKA PM

『High-performance micro-satellite 
comparable to large satellites』

 Resolution 1m, weight 1/10, Cost 1/10 or less

Kohzo ITO PM
『Ultra light and tough polymers for 
automobile』
 Increase the durability of CFRP (Carbon Fiber 

Reinforced Plastics) three times. 

 Accelerators with parametric 
oscillator network 

 4.5 million accesses with 
QNN cloud for one year

 Establishment of New NTT 
Laboratories in Silicon Valley;
joint research with NASA and 
Stanford University and etc.

 More than double processing speed, 
power consumption 1/100 or less

 Establishing a start-up company (raising $100 
million)

 New polymers will be 
released on market 
by 2025 for industrial 
application

 Six satellites will be 
launched by 2022. 
Daily monitoring of 
100 cities in Asia.

 Integration of next generation 
MRAM with CMOS (350 ps)

 Test use of the polymers for the Ultra light 
EV concept car 

(40 % reduced in weight) 

 Acceleration of R&D on the 
system side towards AI chip 
application
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 Deployable SAR (synthetic aperture radar)



Features of the Moonshot program

 Challenging R&D programs for bringing a significant impact on 
industry and society

 Backcasting approach is taken to achieve future visions
 Program managers (PMs) have authority for planning, acting and 

managing the program.

Common points with ImPACT

 Designation of PDs (program directors) with overall responsibility 
 Portfolio system of adopting multiple research proposals
 Management of progress by the STAGE UP system

Different points from ImPACT
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Formulation of  R&D strategy to create disruptive 
innovation

Excution and 
Management

Spinoff

High impact in industry and society
・10 times performance, 1/10 cost, 1/10 size, etc.

Clarification of technical issues

Structural and regulatory reforms 

Ambitious 
research goals 

Hypotheses to 
achieve these 

goals

Research 
Planning

Drawing of a Roadmap
・Clarification of target specifications and timetable for 
practical application
・Intellectual property and standardization strategies

Building of R&D teams

Competition through portfolio approach
STAGE UP system
・Business, venture company, fund, project, etc.

International cooperation, Collaboration 
among industry, academia and government

Disruptive
Innovation

Success of the programs is fully dependent on PDs and PMs 
＊ Creativity, discernment, judgment, leadership, organizing ability・・ 6

Spinout

Copyright 2019 Kazuo Kyuma

STAGE UP

STAGE UP



Simultaneous realization of economic growth and
solution of social issues through disruptive innovation

Creating disruptive 
innovation

• Reinforcement of industrial 
competitiveness

• Economic growth 
• Reducing spending for 

social security and natural 
disasters

• Expansion of R&D
investment

• Development of 
human resources

• Rebuilding financial 
structure

• Expansion of employment & 
private investment

Globalization

Contributing to 
SDGs and Society 5.0

Rich and safe life
social security,   
national security, 
infrastructure, etc.

Sustainable society
Ensuring food and water, 
Stopping global warming, 
etc.
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＊Super crop with high environmental adaptability
＊Zero chemical fertilizer and zero pesticides

Creation of food production system achieving both increase in food 
supply and environmental conservation

The Moonshot R&D program in the agri-food sector

Biodiversity utilization & 
environmental conservation

Strong agriculture & forestry 
fisheries system

Eliminating food loss
＊Personalized food 
＊Supply and demand 

matching with AI 
＊Food waste recycling & reuse

Achievement of SDGs

＊24h- and 365 day- operating 
unmanned smart farming 
system

＊Minimization of damage by 
natural disasters
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