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Agenda

The great socio-economic transformation, in a historical context

The new social dynamics of innovation
Diffusion of innovative products and applications
The new meaning processing paradigm
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Modernity According to Durkheim
Norms and Networks
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Progress in the Knowledge Society?

L Huetmer / Technological Forecasting & Soctal Change xx (2005) xavax 3
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Fig. 1. Rate of imnovation since the end of the Dark Ages. Points are an average over 10 vears with the last point covering the
peried from 199 10 1999, The smooth curve 15 a least squares fit of a modified Gaussian distribution to the data.
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The Constant Revolution

* “The bourgeoisie cannot exist without constantly revolutionizing the
instrument of production, and thereby the relations of production, and
with them the whole relations of society.

The need of a constantly expanding market for its product chases the
bourgeoisie over the whole surface of the globe.

The bourgeoisie, by the rapid improvement of all instruments of production, by
the immensely facilitated means of communication, draws all nations, even
the most barbarian, into civilization. “

“All that is solid melts in air.”

Marx & Engels, Communist Manifesto,1848
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“And the modernity came,..

...with bridges,
flows, and
networks”
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Location Matters

Castilla, E.J., Hwang, H., Granovetter, E., & Granovetter, M. (2000). Social networks in Silicon Valley. In
C.-M. Lee, W.F. Miller, M.G. Hancock, & H.S. Rowen (Eds.), The Silicon Valley Edge (pp. 218-247).
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Weak IPR

e “... semiconductor processes are a long series of steps and the patents had
gotten pretty broadly spread because all of the people working on the
technology had some of them. And the net result was in order for any of us to
operate we had to be cross-licensed so the participants tended to all cross-
license one another.

So, there was not a tremendous advantage to having more patents... with a
couple of exceptions, there wasn't much net benefit from it.” (Moore, 1995)

Tuomi, 1. (2004) Industrial structure and policy choice: notes on the evolution of semiconductors and open source.
http://www.meaningprocessing.com/personalPages/tuomi/articles/IndustrialStructureAndPolicyChoice.pdf

©1. Tuomi  30.1.2007 page: 10 v



Knowledge Organizations
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The Social Foundation of Knowing

Knowledge is practice-related and activity-oriented

earticulated in a social process,

learned through socialization (and sometimes education)

reflected in the conceptual systems that are used in interpreting the world,
epartially embedded in material and technical artifacts, and physical
spaces

*and often not explicitly articulated

eand, most importantly, the world of knowledge is not flat: it has a social
infrastructure that creates “domains of validity” and “domains of
meaning”

M. Bakhtin (1930’s): linguistic “genres” and “chronotype”

e L. Fleck (1935): “thought communities”

e D. Schon (1983): “communities of reflective practitioners”

e E. Constant (1980, 1984, 1987): “communities of practice”

* Y. Engestrom (1987): “activity systems”

* Lave & Wenger (1991): “communities of practice”

e Brown & Duguid (1991, 2000): “communities of practice,” “networks of practice”
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Three Models of Innovation

e Heroic Innovation Model
e Thomas A. Edison, James Wa .arners-Lee, ...

e Combinatorial Model, (a.k.a. the Lego model)
* The World Wide Web (closer to the real story...)
e Organic Model

e Linux operating system
* Dynamic based on evolving division of labour
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The Heroic Model of Innovation
An Example

e "Tim Berners-Lee, the inventor of the World Wide Web, has been
hailed by Time magazine as one of the 100 greatest minds of this
century.

His creation has already changed the way people do business,
entertain themselves, exchange ideas, and socialize with one
another.

With new online businesses and communities forming every day,
the full impact of Berners-Lee’s grand scheme has yet to be fully
known.”

From the cover of Berners-Lee & Fischetti (1999)
Weaving the Web. The Original Design and Ultimate
Destiny of the World Wide Web by Its Inventor.
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The Origin of the Heroic Model
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Genesis

* 1:24 And God said, Let the earth bring forth the living creature after his
kind, cattle, and creeping thing, and beast of the earth after his kind: and

it was so.

* 1:25 And God made the beast of the earth after his kind, and cattle after
their kind, and every thing that creepeth upon the earth after his kind:
and God saw that it was good.
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The Origin of the Heroic Model
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The Lego-World of WWW

US DoD / ISO: SGML, 1986- Z0OG and KMS hypermedia systems (Carnergie Mellon, 1975-)

Digital Equipment Corporation: Compound Document Architecture

Internet: Remote Procedure Call, 1976

Internet: TCP/IP, 1975 WWW Apple: HyperCard, 1987
NeXT Computer, 1988

Internet: Domain Name System (DNS), 1983

\ 4

Ted Nelson: Hypertext, 1965- Engelbart: Augmentation & Collaboration Systems, 1960-
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The World Wide Network, 1935

* From afar anyone would be able to read any passage, expanded or limited to
the desired subject, that would be projected onto his individual screen. Thus in
his armchair, anyone would be able to contemplate the whole of creation or
particular parts of it.

— Paul Otlet (1935). Monde: Essai d'Universalisme.

e Cinema, phonograph, radio, television - these instruments considered to be
substitutes for the book have become in fact the new book, the most powerful
of means for the diffusion of human thought. ...From his armchair, everyone
will hear, see, participate, will even be able to applaud, give ovations, sing in
the chorus, add his cries of participation to those of all the others.

— Paul Otlet (1934), Traité de Documentation. Le Livre sur le
Livre: Théorie et Pratique.

V ©1. Tuomi  30.1.2007 page: 19 VYV



The Organic Innovation Model
Internet Communities 1968-1983

1968

1979

1983
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History Makes Heroes:
Inventing Linux

ARPA/IPTO RFCs BSD Unix
% T PC
RAND NWG BBN TCP/IP
// / \/ - Linux
NPL ARPANET USENET il
MIT / CTSS SRI Internet project GNU gce, GPL
1960 1970 1980 19890
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Rapid Growth is Possible in the
Organic Model

Hernel distribution size
(compressed)
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Combinatorial and Organic Models

* In the combinatorial model, several independent technologies and
user / developer groups are brought together.

* No shared language, multiple meanings of the same concepts.

* Innovation dynamics based on "mobilizing” and "recruiting”
existing resources.

* |n the organic model, several specialized communities "spin-off” from
a common ancestor group.

* Multiple "dialects,” based on the same shared language.

* Dynamics based on evolving division of labor (functional
differentiation and specialization).

Tuomi, |. (2002): Networks of Innovation. Oxford University Press.
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And now the Internet enables simultaneous
combinatorial and organic growth...
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YouTube
Organic + Combinatorial Dynamics in Action
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Great Technology Is Not Enough

Because everything in her home is waterproof, the housewife of 2000 can do her daily cleaning with a hese

“Because everything in her home is waterproof, the
housewife of 2000 can do her daily cleaning with a hose.”

“Miracles You'll See In The Next Fifty Years," Popular Mechanics, 1950
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Good ldea, Wrong Timing

‘-'“ﬂllll""llll""i"ll!: "

“Only part of the machine was completed before his death in 1871.”
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Demand: Wrong ldea

Who the hell wants to hear actors talk?

— H.M. Warner, Warner Brothers, 1927
There is no reason anyone would want a computer in their home.

— Ken Olson, president, Digital Equipment Corporation, 1977
| see no advantage whatsoever to the graphical user interface.

— Bill Gates, 1983

| see little commercial potential for the Internet for at least 10 years.
— Bill Gates, Comdex 1994
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Configuring the Society

* So, what is holding back the change?

* Lack of imagination, corrected by research, new knowledge, and new
perspective

“...aha, maybe the Internet could be used for something, after all...”
» Lack of competence and capability

“...but now we can make very very small cogs and put them together so
that the computer starts to crank numbers! And we can even rotate
electrons, instead of cogs!”

* Mutual adjustment of interests and collaborative design of reality

“Lets not use the hose. The television would burn the house, the
ashtray would fall to the floor, and the books are going to get really
wet.

Or, lets chat with the ashtray manufacturer.”
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The Third Globalization

e De-location, fragmentation and recombination of value chains using ICTs

e First phase 1970-91
media visibility; Eurovision ... MTV
fax + international telephony

e Second phase 1992-02
8-bit email, intra-firm collaboration, Internet, ERP

e Third phase 2003-

real-time fragmentation (call centres, eCommerce), knowledge-intensive
collaboration & co-production
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The Dynamics of Innovation:
Schumpeter |-l

1. Scientists and innovators create technological opportunities

2. Entrepreneurs see the profit potential of technological opportunities and grab
them

3. Followers swarm in and erode profits

* In the process, investments are made in the emerging technologies, and industry
and market structure change

(Theory of Economic Development, 1912)

e Big corporations become main investors in technology creation
* Innovation becomes mechanized and routinized in corporate R&D laboratories

(Capitalism, Socialism and Democracy, 1943)
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“Schumpeter” llI-IV

* A global sphere of financing emerges, loosely coupled to technology creation
* Venture capitalist become an important engine of re-engineering

* |nvestments “swarm” to fastest growing industries

e Equity-based incentives (=options) are invented

* Big corporations try to renew by acquisitions, internal venturing, and new innovation
management models

IV (circa 2000)

* Internet changes the balance between labor and capital

e Mature industries live in Schumpeter Il (+1II)

* New businesses emerge in Schumpeter |l

e Social institutions are adapted to Schumpeter Il, except in Silicon Valley
* Important new technologies are created in Schumpeter V
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“Schumpeter” V

e Collective production of technology and experience
e open source SW, blogs, social software with images, music, games...
* Loosely coupled to economic investments and interests
* Requires broadband networks
* New rules for competition
e “Symbiotic economy”
* New “medieval villages” of the Internet
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Towards the New Economy of Meaning

e The social and cultural infrastructure is becoming increasingly important
e Diversified communities interact across global networks

* Value is created by communications that produce meaningful social
interactions

e The traditional epistemology of the information processing paradigm
(objective, empirical, universal) will be replaced by a new epistemology

* |t will be based on theories of social construction, hermeneutic
phenomenology, linguistic genres, communities of practice, situated &
distributed cognition, socio-cultural activity theory...

* The design of future ICT architectures and applications will require new types
of knowledge and new types of collaboration across scientific disciplines
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Thank You

Related material available at
http://www.meaningprocessing.com
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