
1 / 20

Eiichi YAMAGUCHI
Doshisha University
Kyoto, Japan
www.doshisha-u.jp/~ey/

Three Types of Breakthrough 
Innovations for Creating Future 
Industries

5th International Symposium on Advanced 
Plasma Science and its Applications for 

Nitrides and Nanomaterials

January 30, 2013  Nagoya University



Technology 
innovation

M
an

ag
em

en
t i

nn
ov

at
io

n 
(B

us
in

es
s 

m
od

el
)

Aisthesis innovation

Innovation is every reform act to 
accomplish the creation of 
economic values and social values. 

＝ Invention

What is Innovation ?
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New Concept:  Innovation Diagram !!!
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“Soil”Science 
(crystal-

lography)

Akasaki: 
Challenge to lattice-
mismatched crystal 

growth (paradigm 
disruption).  / 1970s

Amano & Akasaki: 
Realize p-GaN

（LEEBI method）. 
/1988

Nakamura et al.: 
Develop InGaN
LED /1992

Nakamura et 
al.: Integrate 
three.

Matsuoka et al.: Challenge 
to InGaN growth.

Matsuoka et al.: 
Realize InGaN 
growth. /1989

Paradigm 
sustaining 
innovation

ZnSe
LED

Amano & 
Akasaki: 

Realize GaN 
growth (AlN 

buffer method) 
/1985

Nakamura：
By 2 flow 
method /1990

Nakamura: Realize 
GaN growth （GaN 

buffer method. 
/1991 Nakamura & 

Iwasa: Realize 
p-GaN 
（Anneal 
method）./1991

Nakamura: 
descend to the 

“Soil”. /1989

Akasaki: Challenge to 
p-type GaN growth.

Existing 
technology 
for LED (IR 

and red)

All major farms 
withdrew
/1995-1997

Shimizu et al.: 
Realize White LED / 
1996Ogawa (CEO of 

Nichia Corp.): 
Decide to invest  
/1993

Knowledge creation                              
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Innovation diagram: Blue LED

~ 200B$ light 
industry / 2020
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1990

1995

2000

2005

- Micro 32 
(upper-compatible to M68000)

1985

Hitachi

History of MPU by Hitachi and ARM
ARM

- H32 / 200  (for TRON)

- H32 / 500  
(most advanced 32bit CISC)

- SH 1 (32bit RISC ：modify H32)

- SH 2 (32bit RISC ： for Sega Saturn)

- SH 3 (32bit RISC ： for Windows CE)

- SH 4 (32bit RISC ： for Sega Dreamcast)

- SH Mobile (Low power consumption)

- ARM 6 (32bit RISC： for Apple Newton)

- ARM 3 
(32bit RISC, Low power consumption)

- ARM founded with Apple & VLSI

- ARM 1 (32bit RISC)
- ARM 2 (32bit RISC)

- ARM 11 (2008)

- Acorn by Hermann Hauser et al. 

- Acorn acquired by Olivetti 
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A (32bit RISC）

A’（Higher 
speed and 
function）

B （Focus on lowering 
power consumption）

B’（Focus on cell phone）
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Empirical 
biology

Empirical 
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Innovation diagram: iPS cells

Breakthrough
Type 3

Wilmut:
Dolly

/ 1996

Evans:
Discover 
ES cells

/ 1981

P3

Completely new 
bio-industry

/ 201?

A2*

P2

Gurdon:
Reprogram cells 

by nuclear 
transplantation

/ 1962

Embryology

Regene-
rative
medicine/
201?

CiRA:
iPS cell 

engineering 
/ 2010

Yamanaka:
Human iPS
cells / 2007

Yamanaka: 
Discover 
iPS cells
/ 2006

P4

Yamanaka:
Reprogram 

cells by 
ESTdatabase

/ 1999

Genetic 
engineering

Bio-informatics
2000

A*

Watson & Crick:
Discover molecular 
structure of DNA /

1953

P
Physics

S
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Study 
Differentiation 
/ 2006

“Soil”

Thomson:
Human ES 
cells / 1998
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1. When you reach a dead-end by trivial Type 0 (Deduction), descend to 
the soil (Induction). Not until you descend into the soil, you can direct 
toward new paradigms by Abduction.  
 Breakthrough Type 1 (=Paradigm disruptive innovation)

To accomplish Type 1, you must form “Fields of Resonance”, 
respecting the difference and diversity of each person’s goal of life.  

2. Vision for future cannot be conceived by Deduction from the existing 
technology.  Transilience toward the aisthesis innovation must be 
essential.
 Breakthrough Type 2 (=Christensen’s disruptive innovation)

3. Even in the soil, you should always search possible ways of 
Transilience and transgress the border of discipline during 
Abduction.  
 Breakthrough Type 3

Future can only be created from the existing soil.

Conclusion
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