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Fostering Innovation in
the Private Sector

Arun Jaura, php
Senior VP — R&D and PD
Mahindra & Mahindra Ltd, Mumbai

Leveraging Value of Innovation

+ Value of Innovation can be
captured by:
- Using the technology is existing
business
- Licensing technology to other firms

— Launching new venture/ product
utilizing the technology

19

Innovation

Why Innovate?
¢ Doesn’t hard work ‘work’?

—-When everyone works hard,
innovation is the differentiator

* Rediscover Innovation
—-Innovate Process
-Innovate Product
-Innovate Customer Delight

Innovation: Bridging the
energy gap

e Biofuels

e Flexfuel
technologies

e Electric Vehicl
e H2- ICE

BIODIESEL

]
e wrigarm e gerol

= B
P eEnie s

4 Man Friday ?
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Innovation/Technology |

| Throttle =3Z0dema/hr |
= L |-

Hybrids & Fuel Cells
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Change is all around us Innovation

s Last year, the world produced
more transistors than grains of
rice... at a lower cost « Is not only ideas

e Its about
aspirations

o Its about People
&

e Finally, ideas

Are we in the correct quadrant? FOSterinE_l In_novative
Radical Thinking

e
Strategic e Centers of Excellence

Escape Velocity » Satellite Offices
¢ Joint Cooperation on
Proactive projects (Academia,
Industry & Govt)

e Upfront vendor
involvement

e JVs

Incremental

Integrating Auto, IT, Encouraging Innovation
Aero, Energy... Consumer e

* Light weight =: JN KCMAHINDRA
e : '

= Aluminum . = agbia
- Natural fibers ... ! . ﬁ ( “i
Recyclability ' = vl
Infotainment

Biometrics

H2 ICE, Fuel Cell, Hybrids

Ethanol, Bio Fuels

Safety

- Dual & Side airbags : \ ;

~ Pedestrian safety »
Engine technologies i

Nano Materials Fourth K. C. Mahindra Awa

21
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Encouraging Innovation Conducive Environment

e Broad scope of activities and
e Alignment of the younger minds exposure

e Leveraging fundamental research « Empowerment
facilities e Transparency

» Holistic connect to customer

e Exposure to emerging
technologies

« Measurable goal setting &
objective appraisal

Innovation Award Innovation

"L‘.'.-‘--—Q i,

AR . s

e Is not only ideas

e Its about
aspirations

e Its about People
&

e Finally, ideas

To Summarize

« Dynamic Environment: Changing
Customer

e Innovative Products — Out of the
Box Thinking

Source: [BM

22
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" Have a Great Day
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Creative Product Development
Honda DNA

= Distinctive “discipline”

--- [Invitation to careful thought

Saburo Kobayashi
+Visiting Professor / Hitotsubashi Univ.
*Ex. E tive Chief Engi I Honda R&D

*Ex. GMG of Corp. Planning / Honda Motor Co, Ltd.

2-14-2007@Cll-Honda

2 Founders

HONDA

= - & i

Mr.Fujisawa

b
Mr.Honda

Action (Technology) without philosophy is a lethal weapon ;
philosophy without action (technology) is worthless.

Soichiro Honda

1. Honda Culture

HONDA

2 Honda’s “custom”
0"A00?,'

©"What's your opinion?”
©"“Say it simply.”

€ A00 = Basic Requirement Objective, Dream

(1stletter & number) {1 U.S. Military Mission Command

+Always requested to explain A0OD for every activity.
*Essential concept, philosophy.

Big annoyance to freshmen.
Invitation to careful thought !

[Essence pursuit]
e R e S
*Honda R&D is not to research or develop technology,
but to research people and people’s values.

Technology is the means

28

Honda Way

HONDA

* Honda does not have
so-called corporate strategy,

but has corporate philosophy
= Honda way

* Honda way makes a big
mpact and influence on

creativity.

1. Honda Culture

HONDA

(1 Positive, Energetic

+'71, joined Honda R&D
Would like to design Sports-car, but assigned to the
Safety Research Div. Uninteresting work and
unintelligent associates almost made me quit Honda.

-Encountered Mr. Honda and was inspired (brain washed)
2 weeks later, | met Mr. Honda, | said, “Good Morning!”
He hit me on my shoulder,

“What's your name and what are you doing right now?”
| answered, “l am in Car safety division.”

He said, “Safety is the most important

factor of a motor vehicle.

Do your best !!" He had an “Aura.”

| decided to devote myself to safety

research from the bottom of my heart. Mr. Honda

1. Honda Culture
@Honda’s “custom”

HONDA

€ “What's your opinion?”
+Always requested even when asking a question.
Original, unique thought is appreciated, only which is
acquired by direct experience.

*Knowledge obtained at school or from books,
is looked down as secondhand.
“You are just parroting other person’s idea.”

*Person without personal thought can not be creative.

Careful thought through direct experience

Prof. Nonaka, who is the founder of knowledge MGMT ;
“Knowledge can be acquired only through high quality
direct experience which gives a great influence on your
view of life.”
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1. Honda Culture

@Honda’s “custom”
HONDA

€ “Say it simply.”

+Should explain simply accordingto TPO.
‘ Mr. Honda said, “If you can not explain simply to a non- |
|professional, you do not understand it essentially.”  ;

|Essential, Conceptual

Knowledge Hierarchy
Policy,Philosophy

Strategy,Concept *Prof. Nonaka said;
Operation, Tactics “Who speaks facts & info only
e should not be promoted
Ir::f: ;ﬂ ;::;n beyond Asst. MG.”

1. Honda Culture

HONDA

B Min. Rule / Everything OK

+Capacity for unique & eccentric person.
+Emphasis on strong point.
-7 to 3 logic

There are no useless associates.
Find out his/her strong point, then he/she will do his best
on his own initiative, and feel happy.

11

1. Honda Culture
HONDA

() Extra-high Target / Spirit

+Beat Benz with Civic
+1/2 Weight Car (Not 10% down)

*Y-gaya request

1

29

8
1. Honda Culture
HONDA
@) Pursuit of ‘Absolute value’-Hate benchmarking.
@ Equality +Encourage argument with boss
to make use of everyone’s idea.
“Safety strategy report to top executives in 2™ year. \
+| explained “GM/F/T/IN are doing that way, Mr. Kume
3rd CEO

therefore Honda should go this way."”
*Mr. Kume, SMD got mad at me for 30 min,
“I don’t want to listen to competitors situation.
Don't decide Honda's future by Relative Value, but by
Absolute Value = Dream / Ideal condition which we would
like to be.” — | should report again.
Mr. Hayano, Mgr. banging a table, said,
“Did you come back without arguing? Why didn’t you fight?
You should quit Honda if you don't have any spirit!”

10

1. Honda Culture
®Y-gaya

*Equal status discussion
*Essential (pure) discussion : Why Honda should exist?
+3 days & nights discussion
1st day : Hot argument
2nd day : Understanding others (Broad-minded)
3rd day : Everyone get tired of logical discussion
Everyone becomes creative & conceptual

HONDA

*Less review of previous docs.

Appearance | Hur]jan

Knowledge

Level

1stGen. 2nd  3rd time st 2nd

*Superficial accumulation does not create knowledge.

2. Honda Culture ? (1)

HONDA
+Equali Max.
-Ng Ac;‘:!. Career Fr::dom
*Min. Rule
-Positive Hot
. Argument
+A00 .
-Own Thought Philosophy
-Conceptua Essential
-Absolute Value Spirit

h Target

e

Easily-motivated

Intelligent Exciting Force

- Extra-hi




Honda-Cll Symposium

on Linking Technology, Innovation & Entrepreneurship

13
2. Honda Culture ? (2)
HONDA
* Self-independence
Encourage everyone to do self-consideration
+Ex. *Since no clear request after Y-gaya,
| asked to MG, “What shall | do next 7"
*He said “Please consider a couple of plan if you
are MG to ask young freshman like you.”
*| brought 2-3 plans,
then MG didn't even look at it and said,
“OK, why don’t you do that !"”
+Other company’s case:
“I don’t want to listen to your opinion.
Just follow the request !”
15
15
Key to Creativity ?
=HONDA
No rational methods or keys to creativity
Creativity come from irrational “Passion or Sprits”
@If planners or engineers have no passion,
no creativity come out.
(2If top management do not respond to passion,
they may kill creativity
17
17

Challenge Story

©1954:"Declaration of Challenge to Man-island TT Race.”
(Honda in crisis of Money & Product Quality)

® 1959:First entry -- 6" place
1961:Both 125/250cc class Straight win 1 to 5

“Honda racing bike is precise as wristwatch, and
no copy of any other one.” (Daily Mirror / England)

Became World #1 39 CEO
Engine designer Hir_ Kame
in 7 years !!

30

14
2. Honda Culture ? (3)

HONDA
+Prof. Daisho of Waseda Univ., after researching Honda
culture, described Honda in 2 words.

“Passion & Chaos”

The opposite of P&C is “Cool & Well-organized”

which is good for operation

(but not for challenge or creation).

Passion & Chaos is the mother of Innovation.
16
16

Wisdom for Challenge (passion)

HONDA

Wonders of Honda
*Unintelligence (Low GP) associates ?
*Small resources (Money & Facility) Why successful
@) |High efficiency| *Min. control  : Motivation
-Essgn_tigl_ et : Efficient
*Each indiviaual . o
think deeply -~ Flexible
+
@ | wisdom for Challenge |
Ex.1 *Challenge to # 1 in the world |
Win at the TT-Race at Man island !
Ex.2 *Genius Mr. Nakajima
18
18

Wisdom for Motivation (passion)
HONDA

*Honda does not consider

to manage employee from the start.
*Always to consider

how to help & motivate the employee.

*To manage people is irreverent and rude !
‘MGMT, Administration, Syst and Rules
are easy to deprive motivation.

'Honda dislikes MBA |

Ex. A miracle
@ Honda assembly line...
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© Concluding Remarks Mr. Kume’s Wisdom

HONDA

3 Fundamentals of Creativity

Mutual Goal (A00)
Variety of People
Equality & team member feeling

*Contribution for others (Anti-selfish)
will lead to Creativity.

3 CEO
Mr. Kume

19

31
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Postwar 60-Year History: Industrial Development and R&D in Japan
Parlod RE&D Focus ‘World Events Domestic Events
1945-55 | Postwar Recovery | Industrial Priority Policy Advent of Dr. Yukawa won
Coal & Steels Transistors and Mobel Prize
putors
1955-65 | High Growth Learning for Catchup “Sputnik Shock” Govt's SAT Agency
Heavy & -Energy Revolution: Coal Established
Chemicals to Ol
1965-75 | Joined Blossoming of Mass War in Vietnam Second largest
Industrially- Production Techs GNP achleved
Nat = Tokyo Olympics
-Environmental
regulations & tech.
1975-85 | Industrial Surge in private R&D = "0il Shock™ NEDO and ERATO
Structure Reforms | Investments -US-Japan Trade | Established
-Fast Growth of Electronic Friction
Industries ~Maw energy dev.
1985-95 | Post-bubble Emphasis on Basic -End of the cold Poor public inv.
&ecssslon (1991 | Research - war to R&D and higher
ng: =1 to “F o
o s n mo mm mh;::: since | education

- Info & Service industries | Accord”
= Drop in industrial R&D ~Globalization

1995~ Internationalizatio | From catch-up to Front- Knowledge society | “SA&T Basic Law™

n of markets and runner stage. Pursult of Sustainable dev. Increase of Gov,
Industry Core Competence Pro-patent RAD budget
= Faming Ape of Allances Univ.& Ind.collabo.
and open innovation

(S NESTER * Y 2002 arvusl reports sl bo the gromsteon of waemce & teclmslogy ")

Japan

—._."_____‘ Rl S g \F
/—Hﬁ""‘" rance

EU UK.

total R&D expenditures/GDP
L]

0
1982 '84 '86 '88 '90 '92 '94 '96 '98 '00 '02 year

Fig.1 Changes in total R&D expenditures in major
countries as a percentage of GDP
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2
Japan’s GDP Changes from 1955 to 2005
(¥ trillion) End of the Cold War
600 Gl
Economic Bubble Burst
s00 | | : \
High Growth at avg. i
400 = ~ooo “Plateau of GDP
9.3% during 1958—73 : Growth”
300 - : e 1992-2005
200 - 3
A a%

101 e 1975—90

o beseeres i ;

1955 65 75 85 95 05
“The postwar  Tokyo 0ll Shocks
period is over.” Olympics

4
Trend in R&D/GDP, Technology Exports/imports in Japan
(1956-2002)
1990; 2.5% -

o~ R&D Expenditure GDP (%)

10 =+ Technology Exportimpon

Number of Patest Applicatsons.
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Fig.2 Changes in government-funded R&D expenditures
in major countries as a percentage of GDP
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| Overseas Onginal |
— ] g Capacity building, [~
: Education, training

f: Motivation tolearn ~__ | Technological < :
i | ndi ~| capabilities Froseanh of
i | Indigenous technology capabilities universities, I:l
: institutes etc. i
t c
e Financial

incentives | g
s (subsidies, tax, | e
e loansetc) | ¢
c t
t ﬁ- ]
0 r
] Investment e Demand: le—" Procurement

. ema
|| Material, components — e S Prolection ——

Regulation

Fig. T logy and i ial di in Japan: the basic view
(modified from Odagiri & Goto's)
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bal issues
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Contribution of Technological Innovation to
Economic Growth of Japan(1955~2004)

195560 60~65 §5~70 T0~75 75~00 $0~85 85~30 $0~35 $5~2000 00~ [2000 |
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8
Changes in National Innovation System of Japan
1. Innovation System 1960s thru 1990s
I Universities [ [ Public Institutions | | dustry ]
3 «Applied research at Univs ializati
Basic S&T and Nat Insts :‘;?;?::;z‘;:::;:_on
knowledge sResearch Assocs for
ministry-led large projects
” (MITI, et al): semicon, prod . lied tech ucti
Domu:ic Iusi:d'm ond; rkateriuiii n:::rchu /production
* Foreign research papers +Policy-driven Public labs at = -
* Tech imports/digest state-run corps: JNR - »:Jm:ﬁm:h
* Patent (i ) quality prod
telephony nets), Electri
+Abundant supply of (Pamr m'-: (m:{pown-):.. * Automation/industrial
engineers robots
Knowledge Channel e
9 + KEIRETSU industrial
Private-Sector Projects: structure
= Applied research at private labs
and corporate labs
Modified of Prof. Yoshikawa' s model
10

Structural Transformation of
Economic Development in Asia

Until 1980s

Flying Geese Pattern

i N “| Economic Integration in Asia

\-a Agglomeration, Networks
Multi-cored, Urban-Industrial Belt
Disparity

GOP share:EU15(25%), NAFTA(35%),
East Asia(23%)

Since 1990s ;
Globalization I
& Localization

12

Innovation Model for Japan in a Front-runner Stage

. 21st Century
20th Century [ > Front-runner stage
Catch-up stage Knowledge driven econom

original core technology
# product & process innovation
+IPR, MOT, markcting

19191 SFopounay,

techeotogy [ Iversity of baskc rescarch,  Advanced rescarch facilitics I
Raising technology level, speed. cos, fusion of fickds T
Imported core technology || *OP ] Bom ey,
il +Inicraction fickds of HR, Technologics, tax, regulation, IPR. standandization,

g indusinics, universstics and state & Jocal povemments )
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Science—based National Innovation System 3rd Plan(2006-2011)

£ Creati i Cultural Values
Diversity / i Creating new fields(small & big H

Curiosity- Scienc:
Driven

Research

l'nﬂ""'“'l;' Technology

£ Screening & Concentratng

s i —
#— Valley of Death -
e peebgsiowardseads]

15
Innovation Ecosystem
“Interaction Fields"
Inputs findn ks Outputs é
Networks of Technologies g
Networks of Funds

lhec g Regional Clusters s
Basic and Industry-Academia g
Long-term g Collaborations 2
Researches ] IP | Standard §
Regulation / Deregulation %
Human R s/Ed nurture talents, brain circulati | .g

| Public A cultural issues |

| s tional competition and collaboratit |

17

S&T

undamernial kdeas and poscy.Joals .F‘r-o ftization of RAD for policy-orientedsubjects

. "" al governmental R&D investment U‘s o
5 trillion yen (180 billion euro) Brimary priortized areas; Lifo scioncy,

Secondary prioritized armas. Energy,
MONODZUKURI tech., Infrastructure, Frontier {outer
space & oceans)

«REomotion strategy for proritized areas

em reforms

| _.Fosﬂeﬂng SSTEe_rsonr;ul and

providing opportunities
.r‘:“:g::f:r:" sclonce anci Wi 4. Public Confidence and Engagement
®Upgrading infrastructures for S&T oR ibla aclions resardieg ELST
womoth_on . . ®Reinforcement of ar:ca:mauulwltv and public
cgimgﬁ?gmnml ofinternational |~ oiations of ST activities

ePromotion of public understanding of S&T
eFacilitation of public engagement with
S&T-related issues
— S ——
®More efficient and effective management of governmental R&D
@®Break of institutional or operational bottle necks
®Follow-up of policies and promotion of progress in S&T

5. Missions of the CSTP

i
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o
|

Modfed of Branscomd’ s model by JSTACRDS

SL(Step & Loop)Model
Science based Innovation

Growth
" Profit /|

S 1 | Mot
Ma_rlm

Innovatio
New products

Development
New business

Invention

The Darwinian Sea

Social Ne

hip Risk

16

Changes in National Innovation System of Japan
2. Innovation System for the 21st Century

Universities 4

[ universities | | Public Institutions |/ cialization of
Knowledge knowledge
production Knowledge Channel in « Fiarcer competition

High-Growth Era is
i *Global

New Basic Plans for S&T sin

—— -

1996: +*0pen innovation
« First Plan 1996-2001: ¥17 N:ed NﬁwhSyst;em «Abolition of basic research labs
trillion thru collaborative
< Second Plan 2001-06:¥24 | and interactive | ‘Changing patent strategles
trillion = R » Product divestment and focus
ac
« Third Plan 2006- : ¥25 Industry, =
University and Public sector
public inst.

Socialization of
knowledge

+ diverse social needs &
services

*Global issues

trillion
4
Spent in good part for

univs and research labs Advanced big

Research facilities
{supercomputer, X-ray,
etc.)
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Linking Technology, Innovation

& Entrepreneurship
Challenge of University and Research Institute
in Japan

Tetsuhiko IKEGAMI

Commissioner, Space Activities Commission, MEXT
Former President of Univ. Aizu
VP, ional Insti of Ad ed S5 & T (AIST) ('01~'06)
Former Director, NTT Opto-electronics Labs., Basic Research Labs.
President, IEEE Laser & Optoelectronics Society (1994)

Govt. Support for Tech Innovation for Univ.
and National Research Institute in Japan 2

O Strategy of Govt. S & T Policy

® R&D Funding/Investment : 20% of the
Total (Incld. Industry, 16% of GDP)

® Put 33 Trillion $ for the past 10 years
under Science & Technology Basic Plan

® Collaboration Initiative among Industry,
University & Govt. (Nat. Inst.?

O Technology Liaison Office ‘STLO) for
Technology Transfer to Industry

[0 De-regulation, Support High-Tech StartUps
O %gg\;:;vation & Open Policy by New Govt.

= “Innovation 2005" by Office of Cabinet

People
— High-tech Start-Ups CEO’s Request -

SKILL, Required

R&D

Sales/Marketing .—. “n
Finance _ na

Post-Doctoral Fellow (Pos-Doc) appreciated as employee in
StartUps.

[ - | Score

As Employee 1. 5 the best

Sales/Mark
Project
Patent Issue

Survey of 280 StartUps (Spin-0ffs) from Universities by MITI®
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Govt. Support for Tech Innovation for Univ.
and National Research Institute in Japan 1

Started 1996, Rather Behind India

Reason: Japanese Industr; was Autonomous and
Successful without Public Sectors, Ignore

Public Sectors, before (~'01)

= University: # of Faculty ~.2m, Tough Entrance Exam.,
Isolated from Industry and Society

= National Labs under Govt.: # of People ~10,000, Basic
Research Oriented

O Reforms started in '01

=  Independent Univ. Co“(.‘os and Independent National
Research Institute ("01), Not Govt. but “Agency-like"”
Hartetisi iy

oo

i ion, ion of Qutcome
1 Mission Statement given by Govt.: Contribution to

[ y & Comp F

U Strong Manag by Presid:

1,000 University Start-Ups Plan by Ministry of
Economics, Trade and Industries (METI) (2001)

# of High-Tech StartUps
(Spin-0ffs) from Univ.

Bio. 43%, IT 24% g | = =
CEO from Faculty 600 "™ [yl
CEO, Professional 40% g

| (Cumulative Data)

Turnover 1,700 m$ | sy
# of Employment 16,000 | .. =~

# of IPO 16 Co's b -y

* P PSPPSR PSIP
P S R A AR A

Issues Facing in Operation
1) People, 2) Marketing, 3) Funding

Survey of 280 StartUps (Spin-Offs) from Universities by MITI

Innovation: Theory and Practice

00 Theory (Linear Power Ball
Model) by G. Gomota
= Basic R.->Applied R.-
>Prototype- Commercialization
>Development-

>Commercialization
0 In Practice
(Interactive Model)
® Speed of Technology
is very fast
= Inter-Disciplinary
and Back to Science
is MUST, occasionally
® Change of Market

ew Discoyeries 1*Ney Application:

New Facilities New Human
Instruments «  Capital

Inventions
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Basic Ingredients for Innovation

O People
® Think outside of the Box
= Willing to take Risks
®  An Optimist with Dream
O Environment

= Access to Human Capital, Start-up Funding and
Technologies

= Readily accessible Facilities/Office (Silicon Valley
Hndelr
® Short road to Market
O A little bit of LUCK

“Do Innovation” is “Having Entrepreneur Mind
and Strong Will”

9

Incubating Startups (1)

+ Commercializing research achievements
~Representing research achievements in a set of
commercial products
=Supplying economic values into the market by
lalizing AIST's ns
- Offering public support for the commercialization
of research achiev ts which is ur ted
for it to be easy
* High-Tech Startups
—Business Development Practice Force
supporting setting up startup firms
«Startup Advisor
(with business mind)
*R&D Team
{with research-oriented mind)
- Developing and supporting business mind
of research scientists

Inteligent System Co., Lid was
wstabished a3 an AIST stantup
firm 0 commarcialize o sea-type
robot “Pass”

anwas 9

11

Feature of Japanese Enterprises

0 Case of Digital Appliances

m Skill of Hardware (H/W) has been strong

u Simpler & Simpler Manufacturing Process:
Waterfall to Module and Incremental
Improvement, System-on A Chip (LSI)

® “Integral”: Digital Copy Machine has 4,000
components, “Interpretative Space”

® Embedded S/W: Fusion of H/W and S/W

® Domestic Competition among Many Co's in
the Same Market, Shallow Profit

52

<aist Three Windows of AIST

r S & T Commercialization

AIST Innovation ow Bucln
( Center for Startups Ne L:EFJ[T';JH“

New Business

Development Produce High-Tech Venture
| Startups Business
Existing Venture * Provide Business Person

Business, SME » In-Depth Support
Collaboration

. AIST Innovations
Promotion Department

r New Business
Development

7
New Business
Development

Existing
Company

Existing
Company

Patent Policy

10
= AIST

Incubating Startups (2)

IQUANTUM Corporation was established as an AIST start-up film for manufacturing
of advanced electronic measurement systems

wenmas RBERESHRE 10

12

Role of Public Sector for Innovation

O R & D, Exploitation of Infrastructure by Public
Sectors, Great Success in Japan
® National Railway Public Co. (Now, "Private”)
O “Bullet Train"” (SINKANSEN)
= Nippon Tel & Tel Public Co. (Now, "Private”)
O Optical Fiber Network
O Low-Speed Technology Area with High-Techs
® Agriculture, Automobile, Health Care, New
Energy Sustainable Environment, Space,,,
O Education & Training People
= Skill First, then Knowledge
= Reason of Japanese Success, so far
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India’s Challenge and Our Challenge

® Now Business Model (Skip H/W to S/W)

O Off-Shoring in S/W Business and Training:
Globalization of Enterprises, Threat to
other Countries?

O Bio: “Dry” Data Processing gathering “Wet
Data" from Abroad, etc.

O Global Citizen Mind

= Internet Revolution (Digital Society)

O Ubiquitous Computing & Networking

O New Business on Web

O High Skilled People has Big Opportunity

® Creating New Partnership between India
and Japan

p—

53



Honda-CIlI Symposium on
Linking Technology, Innovation
& Entrepreneurship

FSOZ-Alhtvyars3

RINERICRDBAINEHLE DT — A A5 5T «
ZTDRBEENR




Honda-CIll Symposium

on Linking Technology, Innovation & Entrepreneurship

HEBEIC—F
V. J. Prakash

Ultra Motor India Pvt. Ltd. 7B

Ky arOF—<3HAMr, A/ R—Yar LREERRMD
JTHEICB T 2 — AAZ T T, HHOHIZE, IhH0/
IZEALTHEEDS LB DML BbN DB BLNL0EL
FHAN, BROEZTEH L VFHE LIS D[/ R—
aDLIRENE T, HAEER LT/ T T2 Huvon
THEFELUIIMTBIEY LIF AN TEEEAL, UL LD
HiRD ETHL BIFEde, ORIz Bl TEttos%
T, HRICEHBNT LR EORRRIBIZ D7l ZDRED

TIEZ L DK TN DDLU HNE T,

L HIZREFMORDLNZOWTHLBREL2WEEWE
Fo FADSE A T2 SAYARD T & LR S TWI272nTnb

DIF, D HBHEH M HDSTOB D S5THIE T, DS
HHiZAFVADUltra Motor CompanyDA > R AT A5,
CORMIIEA A B HEOREHAM 2 A FHiHICRbBAA
2EAETT

B OB PGB RE AU, 223 Kt &L &
U5 R A STz, WA DY - R— 20 H B §LjE 3
AEEFT LR T, ZUUAIERLFIEIFAL, LD
ANHEZBEAATOET, SIUITNEERDPEVOTII R
 HBHESZNZTOEPICRAIEETHLPOIBE
FH Ao HWiEEDS, ZOMI BB HUE AT U CIOH
FEOWFEDPIM T 5CTLEITLE) . HEYHLE DA IE
FAVFIZERST, EOETHFR U LNIKELDDEL B E
3o BB HEED 7S v % T IUL, EORFEARE O &S
T BMADOBEFELLTD, BYRWE DL TEELT
by HEYHEEIHOOLBEE— NI IS T A HEMED S
B a—=2ayBRAUTEEL ., LAL, TON=Y -
) =D I RGBT ) RN ORETIORIZ,
RBHA DT Z B IR LTV TS, ZOEFUCS
AT BAZERM NIZHY OB gk sh, EEE A7
TR FE B 255 IR T

L2l H B HE G D SR A & TR Ao TIUTHITIHE
fLL. gL, AE=F% [UF, HEIEOMEEIZE AL AT A
STWEET, ZOIHTRE FACHAIAL DOBHLEEIT, 7
BRBFM AR D% 2 KT - TU TN ST[ B 2T ]
LEWWEZATTAY, TIUTBOLNLEHRICIZILIBDAD
TLX)o PR AN F—E IR BLODHY., HEk
(HRBEALL . BT EEL VT, Fhk ZRAIDE
BHTT

FHUltra Motor VehiclesTid, #iiE. N7 %[

56

IMM%
|

,ﬁiﬂ"

HI CNHDOMENDE ZITES HB HFICHDHEE T
F9, CIEEREHBEICS/ZD LB AN TL L2 ? Bl
NR=AIWALTOET, L WERITWFE A TS
THHAT, B—F =D HoTNA 7V FTHEGZ [l dn S8
b\ T2072INIAF T, INUL EHEMADODHLHTLL)
P REHE R DOS R IUR, MIVAIY Y ar b DER AL W
COBELDHARE BT 20T WEHLHARZFT
T3 T DLAALFI =AM U TEHNEE A ZIUTT
=MD MBI AE S N A IIFKRERAHZE B
I TN SER H B FIIREAA R TENE T 20, i1
LS TR LA BT 2L EAHNEE A E—F—I
R P TESTOET L BEATHE VOB E S ATE
LTS, Rl TOREEIFNFHTLHAT T, 12—

—\ L E L DIF220WOEI 7y MAT T, HE, B,
F A ETTHEVER Ao TAINF—RULLHBEO8E]
T, CNG, LPGREDA A LIRS RIZLTW WD
1 AR IR T — 2RO T/ HEIZH D
A7\ 720 T,

WEDLZATBRH B O ZIGETHEECI )8, Wil
DAY HEDHHHI70km A T o HAAIZ70kmE v
IDIFBUTE R EOR FET T HEHHE T dHbAAINEL
FEBIVRIIENDZOTT A, TN R HE V) IR TR
70km2SBATO LI/ I—EfTORFUELOT Y, BREAH)
BUIRD LAY T F VAT =T AOVZHEDADFE A, fil]
e THSHIUIHETHETHIEDTEEY, 2h st

D BIIARETT,

EH BRI TEOIZ R TV 22— 3T,
Ultra Motorffiiid&E AbDn, 77V r—arofla s



FUOZAIEYY3aY 3

RALFELL)o SR EW LRGP BIET, TIUT AL
BEINTF OV Z T, = =222V
Fo B=F—DTHPAANIETHI U INIZEBF T, RELN
TV DENBRIGIRT, ZNLL ETHU T ThHNEE Ao
TR AIZEDIHNLTEM T EETHRAET N Z HITD
VF, ENE IR OMOY AL IHELTWETLLID?
BRI DIZIEFERZBLITIIDVFRAN, #EbHh0eT
T 272D TIREOHFER IV E T, TTRMERILT
HTENPLIEENFL7Zo 70418 Luna Roval W )&t Cff
bITWEiZ ol Z220EMOR A HITE 4% L
TRIEEZED, 7A)AZIICO IR & ECHFZIEL
720 SNDSBUE [l B T AL F—+ &—%— ] (impulse energy
motor) EFHIN TV BE—F—T§, FMi Rz 56 2 v fr
DETL, COE—F—HMx E KRBT RT oo 2RO
AV RITEALLHEVIFRIENFE L2 AV RDORT VLD
EIRIZ AT ORES LB KBRS, 2R
BEIL. WDWBIHT A&, T XTO 7775 =473 8572
o7z V) LT, [k e H | B L EIR IR SN DB
HkOBEWTHHAIS AL LHE T 5L, Bl AR LL, 16
JE FLik, B RGO TR TOM TIAMIDPIAET,
Ultra Motor®ETVAAETIVZDOWTC S I, FIUuddk
M BAFEDOWFFEILET (COE) & TITE LW RTET S, #%
FDOCORIFALRIZHNFELIZAS, BAA VR TEMETHEE R
Tzl EOFEE L F L7z 22 TR ORI
w72 T 72Ol A Y R O—FEBBIIB L. AV F0550
DFFEEATIINLF L7z BHOBLHBHUL, E—F—,
RIAIN—=, 27—, Tt Z MBI B o TRERL S
5[ Ultra Power Pack]&W )7 80—V i i THIA. TE 9

57

ZMD[Ultra Power Pack DN FEIEHIZE T A, FAD
HCld R EASEIUE TLZAS, 0%/ 0 r—Y% AfET %
B TNED ==L T AR ME T AL ESHIE
L7z #ilR AV FTOWRBIIFRIEL I TN HEDAEE, BE
WVt 7—F 2B BHeroZ/V—7DHero Cycles Ltd.&$k
M RS R A O E L7,

Ultra Motor® &5 H By BUI N5V - ) 2—3 50 TY,
B BRIZBRIC TR Z AL . IEEREb S HRICED
EDBTPETT, b=y )a—arOHiE, B
Ofiiiz. FDOTHA, Power PackD¥Efit, ¥ LZD
FAT, EEBGEIEBIE T T PR, ChoT XTI ETNIT
WEF, B PRREL S— N —DHeroZ IV —7 2TV E
Jo[Hero Electric]&\V)Hero7 57 K¢ LR oo—
HIAREI YT Bl T, AV FUANDKEL TS THH
RO Lo THeA, B A B ORT > vV 2 HEREL 7
WEEZTOET, YHORAZRMO KNG AY Ko7z
HIF T, ZOLDITEEIERTVET, BT UL
Y EIEEE Ao AT CORBRE A RETIVEAR
L, ZNISSDLWEIN OREMEZCOENSZIT 5T E T
o B K B OBLHN S S 572012, INIDESH
BT RV ENHNE T, BRIAV FIZEREL. XD
FREI) THNVZTINEBEZA TS, TORS, AR DL -
BT IAFr—r FREBER=2LLUCTEH 3572012, $Hio
HEEA D BIET 20 B/ = —ICZFL 350
PrOTLDHY T, DECBIT/ ==L F 50D, el
Lipl )Tl LRGSR RIS HEVITED2DODT,
R2SHHET,



Honda-CIll Symposium

on Linking Technology, Innovation & Entrepreneurship

HEBRAE—F

Hh s R M

BUR R K2R 23R

FNIBLAER, HAD@REE (MITI) ThESEBUR & PE L
MBOREMH Y UCEE L2, TARRNSIATLELT WERY
D TRHEEBOR L BN BORZ MR LT E 3, i HU
HARDMEEBORICOWTEBRHELLES

BRI TR T LTS D60EE K& T E L,
ZUOD204E MO REE B IE, H RO - xRS
BZE, TNDPLET HE0HTET RO TA) AR T—
7375 H ARDRE 2 IR § DR T LIz RD204F13,
FlZEDYyTar DHEREA, HONIZOMD T HH 15
LABVELIAS, —DDREFEITHE DM, 526 DD
BB ALFLCETTHML VRS Z RN T L7z, ZNEF RS
T dRVEL 20 TOBEF LA H ARDREFER KEFE R
SR E N otz l BoTnET, Ehupbd) 25Nl
TUENTRVDIE, bW/ ST )y 75—, NTTH DT
PR S, B &t 2OV SADTHLE R BRITEE
BT, LIeSo TN T 07 —0003 8, T 77
AR= 2y — DS LA H RO BESED I I DO%7)S
NEL72,

RD204E, BFIITF7216, THETT 25, ZORHRUILE T
D7 =7 IALDSHEATZRE T WEZIUIANTTHARD
PEEIZEIFER LT ZFIUIED ) 70 o B % R B
T2 BIEM A& TT—DIFIZA 5T 5, L) KU
LET

KIS, 4 HIZHB AL T 25 H B EEICOWT
HL EFEde, HEIHE I H AR TIIZO04E R, EoR:
FEOHUNI o TWET, #EFFERE ., PIFRT 2HEHEDIERE,
FRCEHOMCTHEIKLCWE 9, H B H 8 3137257
W550 ] DR BHYF T, HADKI7 A11436,50075 T
FTH, 15155205 H B B E B LT A IRk E T, &
MUt TEENCH AR B L TW IR Tl s B
STWET, TH o/ H B HREEDREF IS, T H A HELC
FHHI BT TIIRLT S5IZF;EA — NOEDOE N ETED
PP SITCQW I T3, HARTIZE2,0000 DA
NS LT =257,000 05 BfbNTWA, EH)VIRER
RIUZBHDFEF

TN ZE THBIHLLWIDITRELREETHDE T,
ZOMETENZEETE, SO EOM, TRASHADH
By O ERE R ORI T, 19554 XTI BB

58

AT EGE RN TELT2ZAIZR 5L 1000] BOKANTTED,
BUEIZEINTL1000] BLOWELNTWES, 7272 HB)#EO
EREEHIDEERI TR TOHIVERD VDI T, B
V2 HARD LA 7% E TREFED IV A RER T2 T2 5T
WEFHS, TRIIRAFIATIIVE HE RSO, F1Y% H
KD A—=I—D37XEAIN R E5TOET, TS HBEL
EWIHDIFE IO E L THH EN B WIRIEZHHD
TldBw e BnEd,

CNZAFE RIS, O EICE ST TR
WHEJ LTI A, 4 HIIKRERERREEZ R T0E
Fo TIUIBEHELT2ETHAL, BRBEME, FH AL T
L WD ERER BT 25, 2 DIEN L AEMEDD
DE, HEJHEOHEAM O IITRZNOLBY, 19fi D%
PATHARBE SR LA ST R B FYREELL TV E
Ao NAE—=FZ FIFTW, Ptz FIFTnd, o0
1, TEBLF LA ZE T WANWAY - LA HE
DENTH HIETWET A, S HOBREICFHL LiF7:
IO M ERBRBE ORE, EIR T AL F—DRE, Zhrb%
ORI, 2OV o7cbDIZFFEDSHEATNLIEA)E /R E
3o

L HIDBDTH ANy andBEL HBHERK A4 H
ZCWAMHEIZE RIS LT, ENAS HE L AASEEL
TELIZED IR LT ZIVIETAHDiEI T
STUWKDTIE RV, EVET, ZOFEIRTRE =3
AV i B SN B LR IR L CnE T



FUOZAIEYY3aY 3

IKRUZR b

JISE 2

RERMA R EHEREESR . BRI 2 -8

RHIIHRAA DAIR—=ar BHNIA/R—=TA T BB~
DRI DOWTBFELLTAIZWERWETS,

FAFHLUTHIZEL VI OZEEL , EEHLCEEL
720 AHBAHIFERT OWFZE H 9IIHAT 2 DD DD IEZDH
BOTIFEL N4%, EHORFUIESTWLIEZ IR
CEIZHDENHIDN, BIEEAHFE—BROBETHNE
T sE BRI HrAS N & D=— 2% Tl h AL
W ENFEATL

A H BT FEATIE A H B LB N LT E124F,
19604FEI M NEL TRV . SN E LI (B RS BHR) o FZE
R E N OXFTRHEV)TA T T, Bl & Tl
B E RS LRy O FIGIE S RIS X
HD T, WIRKIIF A FED L RIFA/IN—2alhb
Z&, LIAssTIFZESR B OAMIZ 48R0 RESERRDRIC K
STRETRETRNEE 2TV IRV LDIZFS
Lo M B A5 U RSB EIE RO, TORFFERR D
ERRAIF RO SALOFHE I R Z ORI NI D%RAHT5T
WD7E, EZZTW=DTY, RIS, CORFZER %
IR DT AL SRS BEHED S — =V P RA Y M 2572 L HRY
BoTRET (BR4ZH) .

W BTN E DR E BRI TATUINAIFFEAS
TEFIHA (BFSSH) . HOERBOBM SR K
WMLTHH G OHRTHIRDIEL R E 526 RERDT
T DUHAM EI R A ST, ST
NEFRICHBTLE) o TILIZBRBED DA/ R—T1 7 B Hiify
EEBFEFEA IFEOT—IUIDLAISLNEDEDLH TS
bOIZEEIZ HZL T,

AR HBAFZEATL WFFED KTy 2548 G 3~ HUE99% D

59

MU H RSN THAZEZBMLTOTT BbAAFY
FOWIHRLECNABINT, FEEEF A H399% LT %D
TEBHVEEA) Ll z, BN IS 572 A
rVa— IV THDLLENBY, TOEEKTORMBITFTIN
FH Ao COINMEEDEL 20D TSI T 272012,
WFE B e M e 2 A B AR ZE ATl Sl . S8 bl T8 (&
B2,

ARHEAHEZEAN T o HE, P e, U R, AiZerk
IV HBEHR OS5 OO ey —hibET (BRTS
1) o RADIEBEBAM I FE o7 — D ENI R e Y ar 0k
EIZHNET, TTTIFRIELTELI %, HOIIREA R
AR X [N YA SsYre BIRE s 7 iz & A BIQAE S PR AVESS
BIELUT/INUTRATREDRIZE, b a—< /4R - TRy bOBFZE, 14
BRI AN =R BRE B ON7E, ZLTA TV MU R
TLADW el %475 T0E S, BEE, Yoy b2 Vv ORI
POFLWEHZHR L, T=NVDOMED%E YT LI2EZAT
35 2003 DT LI ET AN, SHBITIA T AD B
HUT ol B DEHEMBANZIEL LHEE R, #i7ziZ
HRI, &% )Y —F AV ATAT 22— b Dy v bn) &tk
ViH FIFELZZ (BRI SIR) . HRITIRWEM RHEFS:, ave
2= R WEHET T = av, R MR D40% |
HUITHFFELCRE T, AHBO KRR E NI ZE b B e 5
LML — IR ZEbIT 5T T

MM GE LT —DAIR=2 3T B — AR
FUELT WO DF—RIZOWTIHALEST (BH9Z
W) o AFZEIC Y720 TRBOE N, H 725D T Tl
727 —=IAIE DB THRE 28, ZLTRAADBIINETICHE
FLCLWHIL WG I TIEAHBO K FERWFFERT &1 /1 LT
2T HIZETT, MiEOFIAeL—</fF-TRyh
[ASIMO JICBHE$ 252 THY., 1B OB FRTF%ED
INAFRAND LY )=V KBS BN 4 ) 774 F ) —Hidh
DHFFETT,

ta—< /AR 0Ry MFSED B EHT LWEE) 71 & T4 7
AZAVORIETY (BRHL0Z ) . WEGEIZHTW501%
MBI NETROWHIFAFZER L TE Ry T3 £
NTIITRY MIFZEOBIRZE BT TTE W2 E&F L
Do THUX19864F, ZEBEBATII7EL oy — 56 U W72
RKADOURYNTT, TRy MR PRLDIIREREET
BEDINIKEZEILRL, DANDTTA, S AT Hr e
BIEIIRIILF LTz ZOMHBHAM AL B DT % 2



Honda-CIll Symposium

on Linking Technology, Innovation & Entrepreneurship

NZHFZEL . 19904F KIRIZAATVE BB % 30721 Ry M AR
FFFEL7z LA, Brob TORNEERIRIZEFEATLE W,
BATRRUT HIEDTTEER Ao ZTTHLWIEAZTD AL,
19944, BEBER A L CTH AT HP1ORY MDD FE L7z, T
ORI FEH TS, BRI R A LT
BEFDSHTOFEL. ZTHOTEREL=Y M KL
L7-aARy FP2RENFE L7z 720 B ARk o728
HnEd, U998 NPT RY T, FFiE160cmdHyr,
HAO CRT7ZBITAZELTEDLINARNFE L2, TOHERIC
20004F12 5K L7 ASIMODS BN E T, THOIZAZIINZ.
HekmTHELILHTED20054EDRFT TRy MCF, a—
TV RATU—2HFE L FE T, THLUT04E M. Hifr & o
BINEDAT VT 3\ ATy T TAIR=arwfidA g
TEDTY,

ASIMOIFZ BV 727272 I R R IT OB E ) & ¢
STEY, TN T PO N 21 hF 7 B2 ORI
TR B VE T, 515 ASIMOAS A R AETFIZIET A A,
ANEDT Y AMRIZ T2 H7201213E ) LTHHE SN BEA L BT
Fo HIEOASIMOZ A OEo7zar ¥a—y 7y F4T
BhoTOET NS, Tar S5 ENSBIEL I TEEE AL St
R LA B L, AR BRBE OB BT 280 %
RATNWBEDTT, COLIREEELETLEO0LFE 5
M OBRIL, FEEEBMIT 7Ly — D REDITTET—~
125 CnES, 20720, HRITIMRA Y TV AT A
TAOKESEE HIEUTRA 20 B ol i T Ed (&
BHIZI) o FFRIHLIARES AT 2% FIWT, GRAIRE I &
H O e %2 Wbl 2 7Ry b0 FDETHH
DES

RIS F BRSOV TRBRELET (BRH2B ), &
DT EI O ZE4% B C a2 Bk B B3 v SEH AT T Fe b A
(RITE) &A2F O3k 7Yz 7+ C, RITEDS £4kE 75T
RITEW (B§% 7V a2— I3 204 W) O 782 D,
R FARE ST TRED IR R A ALy /) —
WS BB OB 2 ED LD T, FFIIINETH A
O FHF By & B & 2280 3 H T BRI EA O X
o= ar bR LUCEFLZ (BF3SIR), BizIE, K
5 IIH$ ACVCCLY VR ULEV R E DL A EH;
iy HOZIREL R 2 F D BIRBERA R NAT YR -2 A
FADRFE TR A)—RUCEF L7z DI - T—E
W+ LY RATAE DK FZIRE M LT 2R T L HNE

60

DN <D 7=b72E BnEd, R TR OB
FEL ALK KOS, G HROIY TV I BB A
BEZHEELEZLBHMLCOF T,

REBRELOWZE 7T/ N TTHS, CORETE =72
HE A FZ AN F—DIGEIAZN DI BOADC e bl E
T CERAZBIR) . KE PO bR FEOMEL PS¢
TWDER KO, {LAREOHBIZHET, Lol —
Ji T OGE B Z T B bR SRR RIS T
¥ LI2dso T RAL IR EZOFEM R 2RO L, HERimBE(L %
BWEDLIE LA BB OHEBEZ RS L AT AL F—
BELT 2% T HODEB TS, #72basg
FERE OB I HAL HINZZIIZHVET (k15
B o ANAARREHIFFED R AN =TI AL
WA ST > DD T— %R L3545 20~40%
LM XNTOET S, o — 2R % ERHI T IUL70~80%
DORMEDFONE T, ST O B 1 Tl i 5 b HL
HNERAL, AV EDREREENEYINEZ S HE
TFo T TR IR o D BT T 58 B
WRTET DL EoBLEDS NAHRENE IR D BIIE M A
ORI AL IR T HN B 728 BN E 5,

BUTO AT REDE BEANT B 03— R 3L &0%
SR H72 0 MR RIS A LB S (BR16SH), £
CZTEHUSD, FIZIZTRTSea—r Db v 208, 2
SEBEFEM ZAI 77 MERE LTE72bI T8, FEEH
LR/ P R0R I Au By G N Ry Ve ) A W5 I E N
BT, XU R AL LT R ATL 2 L LIESE,
F¥E, RITEDSIADBAR T AR THESTZRITERIC
IFERERLE Y RIS A, RITER 2213, ro—
ADSRIFEIC TS ) — Ve KR RETH LI LE I FL
720 MR THIO TR a— Al K 50—V i B
MiEFEHL, ERLANDTL =72V —% KL &IF bl T
o [ARHIRYTlE, T8/ — VS ) T F—2 i
DAL BRI AT LD TR R HIFL Q0T ZOVATA
13 B BUSR L CLEL L C W Akl a— ZBE W) 55 T
)= WVENEDYAT LT, FMTIEVIFR, SO AE IR
BRESMIEIC )% 5, B & TH B8R 552
LEMEBLTOET,

DI EBFELLCEC 2 Tl T 38, RIFHMIIZEITL
— B LTI R—T T B PR L el C&F L7z (ER7
B o TR BDR D) — 2 7 i 8T ) DU i H



FUOZAIEYY3aY 3

THYHH RS THY, F7zHonda Jet THYASIMOTH LD 7, Fben BeA RO RMEIIA B E RO EVIET Y,
TYo TNOHITFARITF LAV ELIHT R THHY

61



Honda-Cll Symposium

on Linking Technology, Innovation & Entrepreneurship

Linking Technology,Innovatidg

Honda’s Challenges
for Innovative Technology

Mr.Tomohiko Kawanabe
Senior Managing Director

Honda R&D Co.Ltd.
tal Technology R h Center

Establishing Honda R&D Co., Ltd.

#1960 -- created separate
company

#Takeo Fujisawa:
‘source of the company is

technology and innovation’

Soichiro Honda & Takeo Fujisawa

# Stable investment in R&D to
secure research efforts

Don’t be afraid of mistakes

#In research, people must not be intimidated
by fear of failure

#Forgive mistakes and provide an opportunity
to reflect on these failures

4 “No play, no error” i
behavior inhibits innovation f:;

Founder --- Mr. Soichiro Honda 1906-1991

# Distance research activities from outside
influence

4 Mr. Fujisawa:
independence was “turning point” for Honda

Separate Research & Development

99%
failure OK |

Research Development

Development
[l & Plan based on
Produc

E Order for
r development

: Execute

: Development

:

H [HCEICHG el GTal | 100% success
H mass production required
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Fundamental Technology Research Center

Examples of Research themes
HondaJet

&
Hydrogen
Energy System

Humanoid
robot

ASIMO

Fuel Cell Vehicle

The case study of the innovation in Honda R&D

-Our challenges should be the creation of our own hands.
-The collaborations with the universities and other

research laboratories are done in the new research
areas rather than the technical field that Honda has

built up to now.

O Bio Ethanol

Ethanol
TCLH OH

Brain-like Intelligent Systems

Mission: Self-development of practical intelligence

Objectives:

*Research an intelligent
system that develops
individual cognitive
abilities based on its
practical experience in
interacting with the
external world.

63

Honda Research Institute

Japan ’.TH @ Brain Machine Interface
Wako 4
Kazusa S

T

@ Voice Recognition

© Genome Science

i

Explore ngw Innovative technology
in the World

EU

:' .. -
ll o'bﬂenbach

@ BErain-like Intelligent Systems

lumpus
MountainView: ston
“‘\' 4

-, %

@ Material Science
@ Computer Science

10

Humanoid Robot ASIMO

<Objectives>
Creating the New Mobility and New life style with the Humanoid Robot.

1994 1996 1997 2000

tation oy
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Transition of Environmental Issues

Intensity of concerns

Air pollution

LEV ULEV SULEV

200 Today

15

Aim of the Bio ethanol research

- Renewable Energy resource

« The CO2 reduction effect (v.s. gasoline)
Corn: 20 - 40% Cellulose: 70 - 90%

- Cost competitiveness goes up by the increasing
price of crude oil.

« Mixture with gasoline and gradual introduction
are possible

- Engine technology is completed

17

Summary

- Honda R&D has maintained the attitude ‘not to fear failure"f

and to challenge innovative technologies ourselves.

- The issue of a sustainable society will be the big challengT

for the future. ] |
IETF 2007 Exhibition Honda Booth

Hopda j et b
0‘&]2 % o

64

14
Bio Mass Energy
Natural Carbon
Circulati
- Destructio
Bio Mass Use SRS
PhotosInthesis i
+ Use of agricultural “ofaracthtin
Wishe Deforestatio
- Planting of Dry Breathin " Industry - Li
Ground fe Peq
and damage-from- -t
. eeBottom resource
Fuel Decomposition fossil fuel

Production Process of Bio-Ethanol

. _~New RITE-Honda manufacturing process ——————

||s harificati :: ghlll'l :M!gnnilml

(@]

'y

PoArT
C,H,0H

RITE
Bioprocess

[ Characteristic ]
- High Productivity
- Conversion fromC5 or C6
- Less Affected by Fermentation

* Reduction of
Energy of System
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Chetan Maini

Deputy Chairman & CTO
Reva Electric Car Company Pvt. Ltd.
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Innovation and Entrepreneurship:

Thai Experiences

e e

Patarapong Intarakumnerd, Ph.D.

Project Leader of Thailand’s National Innovation
System Study, NSTDA

E-mail: patarapong@nstda.or.th

Importance of Entrepreneurship on
[nnovation

From the term ‘entrepredre’ in French since the Middle
Age. Literally translation is ‘between-taker or go between’
Schumpeter saw the entrepreneur as the ‘bearer of the
mechanism of change’. A key factor in introducing
innovations by

Introducing of a new good

Introducing of a new method of production

Opening of a new market

Carrying out a new organisation of any industry

SR ey

Experience of the
Largest Thai Manufacturing Company:
Siam Cement Group (SCG)
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CUSTOMERS

INDUSTRY

LINKAGE

TSRS

[ |

Trust Entreprencurship

Regulatory and Legal Frameworks
INSTITUTIONAL CONTEXT

2 Source: adapted from Arnold et.al. (2000)

et R e

Two Case Studies
in Thailand

0 Founded in 1913 by King Rama VI, and listed on
the Stock Exchange of Thailand since 1976

O The Crown Property Bureau is the major
shareholder

Q Historic
busine

roots in producing , with core

xpansion to include:

O Total assets in 2006 are about 6 billion USS.
Total net sales amount to 7 billion US$

0 Total of 24,000 employees




Business Units

e e T e
Sales in 2006: 7 billion US$

Distribution
& Holding,
14%

Building Chemicals,
Materials, 39%

Transformation: From R&D Management to
TECHNOLOGY Management
e = et

Strong Technology Development to foster
Innovation

Technology Management Committee & IP
Center — set up in 2006
Create capability to develop own technology
& IP
Promote visibility & critical mass of R&D
career
Encourage synergy among business units

Triple Career Track

Specialist
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Former R&D Management in SCG

Centralized R&D Center — closed in 2004 & moved into
iness unit’s facility
ith bus

it & retain R&D experts
- advancement
Decentralized R&D Centers
Opportunity to work in real production & transfer to line managers
d to business requirement
admap until 2006
imong businesses

Unable to retain R&D experts (‘the minority”)

CG’sT
R

Technology Roadmap as aligned with business strategies

hnology Management

Strategic R&D projects (cross-business & new technology)

Collaboration with external universities & institutes
Concurrent IP management

5-years R&D Target : 4 x R&D spending, 2 x R&D
R&D Career Management: Separate career paths of Ré
personnel from general management; equivalent cash and
non-cash benefits

In summary...
e e

Technology Management
Alignment with business strategy
R&D Management
Altractive compensation & recognition
Challenging work
Different perspective
Freedom vs Control

Critical mass




Hard Disk Drive Cluster
e . T mmeee

Transnational Corporations
(TNCs)-led Innovation and

‘Collective’ Entrepreneurship?

« IV Components

er Act

R e e
A
(through training courses, market updates and advance
technology seminars)
Focuses on what Thailand needs:

(e.g. with AIT providing

Certificate of Competence in Storage Technology)
Worked with BOI to make HDD cluster a “prioritised”
cluster receiving special tax privile
enhance skills, rechnology development and Innovation.

for investment to

Established “a led by
experienced cluster manager
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Importance of HDD to Thailand
e T
1st in the world rank of HDD exporter after
Singapore (or around 10 billions US$ in 2005)
Employs more than 100,000 people
Dominated by giant TNCs like Seagate,
IBM/Hitachi, Western Digital and Fujitsu
Local content is around 30-40
The cluster concentrates around central and
northeastern regions, near Bangkok.

International Disk Drive Equipment and
\Y AT sociations (IDEMA)

R = ety
Founded in 1986, as an international not-for-
profit trade association representing $22 billion
HDD industry worldwide.
IDEMA, Thailand established in 1999.
Its committee includes all giants, main suppliers,
representatives from concerned
government/education institutes like Board of
Investment, Asian Institute of Technology and
National Electronics and Computer Technology
Centre.

Conclusion
N ey

Entrepreneurship is an indispensable institutional context of
national innovation system

Rather than perceiving entrepreneurs as born and pre-given
only, entrepreneurship can be stimulated and enhanced both
at the firm level and industry/cluster level.

For developing countries relying on FDI, government
should leverage knowledge and entrepreneurship of T

and link them to local firms and other actors in th S.
Industrial associations like CII can stimulate the ‘collective’
entrepreneurship leading to shared visions, joint actions and
knowledge flows among their members.
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