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Adam Smith defined as the key
input factors of the economy in the 18t century.

Joseph Schumpeter added
as two more key input factors in the
early 20t century

In the late 20t and the beginning of the 215t century,
numerous scholars and practitioners such as Peter
Drucker, have identified as perhaps the sixth
and most important key input and output factor of
economic activity.
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* Also known as the product evolution S-curve.
— Showing axes and various curve components labeled
with appropriate descriptors for the world of IS.
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» Every technology life cycle S-curve inevitably
levels off at the top.
— At which point, NO additional incremental gain can be derived
from a system regardless of further resource availability.

Limit of Phy.

There is a natural physical
limitation to the behaviors
of matter and energy upon
which any technology is
based.

At some point (even if the limit of physics is not
obtained) the amount of marginal economic return
becomes vanishingly small no matter how much
additional resources are input.
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e There are profound implications of this limiting
phenomenon to a technology-based market.
— Market viability is only attained through economic
enhancement of the emerging technology.
— But the limits of the existing technology always implies
the opportunity for a replacement to emerge.

A disruptive technology must emer

the potential t g TP/$ (effi

value), and this emerging technology must gain
ufficient in e lopment, and market
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INNOVATION DEFINED

Innovation is a socio-economic, socio-technical, and socio-political
phenomenon
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Consequence:

ke job is not finished,
¥rien research is done.
The job is done, when i
research has led to inno-
vations with benefits for

x _Bamelis, Bayer

THE INNOVATION CUBE

TECHNOLOGY
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Commercialization

Research
Resources

Resources /
VALLEY OF DEATH/

Idea | Research | Fuzzy Front End | Product Dev | Commercialization

The first and second unbundling schematically.
‘La-ﬁmmq as a “package of tasks™
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integration of:

———
"Democracy” of Knowledge:

Co-cavelopmaen and cosvolution of diffarent paradigms
knowiedge creation. diffuson and use.
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Government Government
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Quadruple Innovation Helix
Four Helices
1St

Academia/Universities

2nd
* Industry/Business

3rd
e Government

4th
¢ Society/Culture

Regional Innovation Network

Technology

Innovation

Financing R&D

«Private/ Venture Intermediaries « University Licenses
Capital « Role « Patents/IP

« Federal « Source « R&D Expenditure

« State/Local * Programs

Enterprises

+ Management

« Firm Size

« Resources/ Skills

Model adapted from Komninos; Porter et.al.
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Universities 56
R&D Spending $14.3 billion
Incubators 15

Universities 39
R&D Spending $2.1 billion
Science Parks 8

Entrepreneur - Focus on product - Focus on going global
development - Well educated (MBA/Ph.D.)
- Well-educated (MBA/Ph.D.) - Often, |* start-up
- Often, |* start-up - Focus on incremental steps
- Focus on incremental steps

Government - Primary support programs -Primary support programs
offered at regional/local level offered at regional/local level

Academia - Limited transfer of - Transfer of knowledge is
knowledge through TTO active via TTO

Industry - Private financing at early - Private financing at early
stages stages
- VC financing typically with - Corporate funding for spin-
Biotech . offs
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Entrepreneur  -Firm
revenues
-Firm profit

Government  Economic
development

Academia Royalties

Industry

-Skills
-Kr

-Support
-Grants

P

-Learning style

-Well educated
(graduate degree)
-Motivated by political
environment and role of
public service

-Motivated by research
—grants and placement
of publications

-Private/Angel smaller
risk profile
-VC controlling (larger
risk profile)

Creating a going
concern

Economic
showcase
(Political clout)

Power of
knowledge
success (Access
to grant funds
and best
researchers)
High “hit” rate
(Attracts other
investors and
higher quality
investments)
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<Transfer Technology o +Dyads wlo civil society

sLoans.
<Transfer Technology

*Mode | + *Mode | + b
o g *Triads w/ Tging
Support Programs Support Programs ind

+Quads with functional
civil society
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In Conclusion...
21ST CENTURY INNOVATION ECOSYSTEM

* A 21st Century Innovation Ecosystem is a multi-level, multi-
modal, multi-nodal and multi-agent system of systems.

* The constituent systems consist of innovation meta-networks
(networks of innovation networks and knowledge clusters) and
knowledge meta-clusters (clusters of innovation networks and
knowledge clusters) as building blocks and organized in a self-
referential or chaotic_fractal (Gleick, 1987) knowledge and
innovation architecture (Caragannis, 2001), which in turn
constitute agglomerations of human, social, intellectual and
financial capital stocks and flows as well as cultural and
technological artifacts and modalities, continually co-evolving, co-
specializing, and co-opeting.

« Sustainable Entrepreneurship and Robust Competitiveness
can only exist in a Democratic Society and Polity balancing
openness and participation with creativity and innovation...

Edited by
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SOCIAL COOLOGY
AMD SUSTAINABLE
DEVELOPMENT
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