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LONG-TERM DEVELOPMENT
LOOKS LIKE
THE RELENTLESS ADVANCE OF TECHNOLOGY...

40-60 years

...but progress takes place by overiapping surges




Five succesive technological revolutions in 200 years

The age of bio-technology, nanBi€ehnology and bio-electronics?
2027

The age of information technology, kiiGWledge and global telecommunications
1971

The age of oil, automobile, air travéifgetrochemicals and mass production

The age of steel, electricity angiifidiiscontinental communications

The age of railways, ¢@aliand the steam engine
1830

The “Industrial K€y@iition” in England
1771

Each brings a different growth potential and provokes a difficult transition
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An opportunity explosion
THE INFORMATION TECHNOLOGY REVOLUTION FROM THE 1970s

Special equipment, parts supplies, specialized services, new materials, satellites,
Fiber optics, specialized firmware/software, frontier science, etc.
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An opportunity explosion
TrlE Aass PRODUCTION 2= ORUTION PO Trl= 9005

Specialized equipment and technical services for:
Exploration, Production and Transport; Plant design and construction

Measuring and control instruments Special materials (Perforation muds, lubricants, catalysts, etc.)

SUCCESSI E&V%T/émé\@ﬁ@ EA

Consumer
Durables i *Herbicides, etc.




The double nature of technological revolutions

An interrelated set of generic
technologies and
organizational principles to
upgrade mature industries

A powerful cluster of new and
dynamic technologies,
products and industries

Quantum
jump in
potential
productivity
for all

Explosive
growth
and structural
change

Change in'technoreconomic paradigm
(New best practice “common sense”)




A radical change in best practi
d
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* From pyramids to networks
within the firm and with the outside world

* From standardized routines
to continuous improvement and change
as the main routines

* From salaries as a cost to be minimized
to serious investment in human capital

* From stable to flexible
and adaptable strategies

* From closed static frontiers to constantly
changing interactive frontiers

* From three tiered international markets
to highly segmented global markets




ADAPTATION OF THE SOCIO-ECONOMIC CONTEXT
TO THE NEW TECHNOLOGY SYSTEMS

1. Development of the surrounding services, of the
required infrastructure, specialized suppliers,
distributors, maintenance services, etc.

2. “Cultural” adaptation to the logic
of the interconnected technologies involved
(among engineers, managers, financiers, sales and
service people, consumers, etc.)

3. Setting up of the institutional facilitators (rules and
regulations, specialized training and education, etc.)

Creating major territorial competitive advantages




CO-EVOLUTION OF A TECHNOLOGY SYSTEM ANDIIS ENVIRONMENE
Home electrical appliances;in the fourth'surge

Microelectronics > .
Saturation

Vegetativegrowth
of markets

Transistors

and .
miniaturization World wide
model

Norms of consumption
Standard parts

Successive plastics (NTS)
Widening of supplier
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“All electric” home
Refrigerated_and
frozen foods (NTS)*
Networks of Advertising
suppliers (parts,
materials, services, .
etc.) Electricity in every
Spares and ~ home
Mmaintenance . _Ma_rketln and
distribution systems
Consumer Credit




Territorial embeddedness
and the characteristics of the paradigm shift

Resistance from established firms

INSTALLATION PERIOD: and from the established institutions

Difficult adaptation Turbulent paradigm shift
led by financial capital

Full propagation of the higher
wealth creating potential led

DEPLOYMENT PERIOD by production capital

“Hyperadaptation” Innovations outside the paradigm
are shaped “to fit”, excluded
or marginalized




The diffusion of a technological revolution
TWO DIFFERENT PERIODS IN EACH GREAT SURGE
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ent phases in each period
RADIGMS IN'THE TWENTIETH CENTURY

The Age of Information Technology

and Global Telecommunications
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THE INDUSTRIAL POLICY IMPLICATIONS

The approach needs to be fundamentally different
depending on the stage of development of the technology

Joining the present revolution: &

Applying the ICT paradigm: MAT@IALS

Preparing for the next revolution: BIOTEC@OLOGY
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Small knowledge intensive countries
can thrive In the current
techno-economic paradigm

'

The best tool
for a successful policy

Is a powerful
interpretation




