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TexvoAoyia

1/2 KIAO aAgLPL yLa OAEG TIG XPROELG

1 veponoTnpo Aadt

1 veponoTnpo Zaxapn

1 KOUT. COUNAG KAavEAOYapiPalo TPIPHEVO

1 MOTAPL XUHO MOPTOKAALOU (PPECKOOTUPHEVO

Euopa 1 nopTokakiot

1 pAuTZavaKL TOU KaPE PNpavTt

2 XoLPTEG OTaPIdEG (MacnaAtopeveg Kaha Pe aAeupt)

BaZoupe To Aadt kat Tn Zaxaprn o€ pia AeKaviToa Kat Ta XTUNAPe KaAa.
MeTa pixvoupe Ta kaveAoyapipala, To Xupo nopTokaAlov, To Euopa Kat
TO pnpavTL. Tehog Bagoupe Kat Tig oTapideg. TeAeuTaio pixvoupe To
GAELPL KAl XTUNAYE Va EVOWPATWBEL KL auTo. Pixvoupe To piypa oe kaka
AGBdWHEVN POPHA f) OTPWHEVN PE QVTIKOAANTIKO XapTi Kat YVOURE yia
45' oToug 180 Babpoug

27 Notes CONVENIENT MUSIC STAND
- COMBINATION

Store sheet music and drumsticks




|OLALTEPOTNTEC

* AUfouoec amodooeLC
* PntA (kwdikomolnoun) kot appntn
e ArmTA Kot AUAN
* EVowHaTWUEVN:
* Je e€omAoUO (UALKO Kal AUAO)
* JeavBpwroug,
* Je Sladkaoleg,
* J& KOUATOUPEG Kol CUTIEPLDOPEC

e Empirical (art)
* Evboyevnc
* Know-how, know-what and know-why

* Alakput yla kaBe opyaviouo - Firm (organization) -specific



Degrees of technical change

Incremental innovation
Radical innovation

Changes in technological trajectory
* Dominant design

Architectural innovation
Disruptive innovation

Changes in the technological system
* Constellations of technological innovations

Transitions in the socio-technical regime
* Technological, economic, social and political alliances

Changes in techno-economic paradigm
* New key factor in the economy, with pervasive impact, rapidly decreasing cost and
increasing supply
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Information and knowledge

“Knowledge —in whatever field- empowers its possessors with the capacity for intellectual
or physical action. What I mean by knowledge 1s fundamentally a matter of cognitive
capability. Information, on the other hand, takes the shape of structured and formatted data

that remain passive and inert until used by those with the knowledge needed to interpret
and process them”

(Foray, 2004, p.4)

Knowledge is the cumulative result learning (processes)

Knowledge different from information

Information “represents the sum total of ‘messages’”

Information is marketable, i.e. exchangeable, transferable
* Knowledge is not marketable

Knowledge is embodied in individuals, organizations, processes



Investment by asset Intellectual property products, % of GFCF, 1970 - 2016 Source: National Accounts at a Glance
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EnevbuoeLg o€ Aula otolyeia evepyntikov, % cuvoAou, 1970 — 2016
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Innovation dimensions

* Product or service innovation
* Process innovation

 Raw material innovation

* Market innovation

* Organizational innovation



Innovative activities — Locus?

* Fundamental research

* Applied research

* R&D

e Experimental development

* Design engineering

* Production engineering / quality control

e Technical services

* Patents

* Scientific and technical information scanning
* Education and training

* Long-range forecasting and product planning

Source: Freeman and Soete (1997 ,p. 267 )
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Knowledge and learning

* Knowing, not knowing, learning

* absorptive capacity



Diffusion

* The rate of adoption or assimilation of new products or process by consumers
or organizations

 Diffusion rate is critical for:
* The rate of return on the investment in the development of new technology
e The accomplishment of economies of scale
e Further improvement of the technology or investment in new
* Development of related technologies
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Dynamics of adoption
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Patterns of innovation diffusion

Cumulative diffusion Point diffusion
(stock) (flow)
N Adopters
# point
Adopters Late amajority
> cumulative jority
Early adopter,
Inhovators

Rogers E. M., (1965)
Bass, F. M. (1969)
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H kotprtuAn tou puBpuov duaxvong

Kaivotopol Mpwipol uioBetAcavTeg | Mpwiun TTAEIOWn@ia “YoTtepn Agiowngia YoTeproavTeg

"To Xdoua"

Aladikaoia d1dxuong KalvoTopiag/Texvoloyiag
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Katnyopieg Katl XopaKTNPLOTIKA TwV
ULOBETOUVTWYV TNV KaLVOTOULa

Katnyopia Kowa xapaktnpLotika




The History of

Below, we show waves of
innovation across 250 years,
from the Industrial Revolution
to sustainable technology.

LONG WAVES OF INNOVATION

The theory of innovation cycles was developed by
economist Joseph Schumpeter who coined the term
‘creative destruction’ in 1942.

Schumpeter examined the role of innovation in
relation to long-wave business cycles.

Source: MIT Economics
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KEY BREAKTHROUGHS

FIRST WAVE THIRD WAVE FIFTH WAVE
During the Industrial Revolution, Henry Ford's Model T In 1990, 2.3M used the
the first factory emerged- introduced the assembly internet-by 2016 this
a cotton millin Britain. line, revolutionizing the reached 3.4B.

automotive industry.

Source: World Bank

SECOND WAVE FOURTH WAVE

As climate challenges

VISUAL
CAPITALIST

RESEARCH + WRITING Dorothy Neufeld

COLLABORATORS

As railways proliferated,
their networks strongly

influenced urban growth.

Source: Nacima Baron, HAL

Aviation gains mass
adoption on a global
scale, providing a lever

to economic integration.

Source; OECD

intensify, clean tech
may reshape business
models and
consumption patterns.
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THE CYCLES OF CHANGE

LONG WAVES ACCELERATE
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Change of techno-economic paradigm

a new 'best-practice' form of organization in the firm and at the plant level;
a new skill profile in the labor force, affecting corresponding patterns of income distribution;
a new product mix in the economy, with shift in investment;

new trends in both radical and incremental innovation geared to substituting more intensive use of the new key
factor(s) for other relatively high-cost elements;

a new spatial pattern of investment as the change in the relative cost structure transforms advantages;

a particular wave of intra-structural investment designed to provide appropriate externalities throughout the
system and facilitate the use of the new products and processes everywhere;

a tendency for new innovator-entrepreneur-type small firms also to enter the new rapidly expanding branches of
the economy and in some cases to initiate entirely new sectors of production;

a tendency for large firms to concentrate in those industries where the key factor is produced and most
intensively used, (different branches acting as the engines of growth in each successive Kondratiev upswing);

a new pattern of consumption of goods and services and new types of distribution and consumer behavior.

Freeman and Perez (1988)



A new way of

A new way of

RVINS PRODUCING

EACH PARADIGM

A new way of
WORKING

A new way of
CONSUMING

Source: Perez (2007b)



AAM\OYEC OTO TEXVO-OLKOVOLLLKO TapAdELY LA

(Freeman and Perez, 1988, pp 47-58)

" «ouUVOUAOHOG AAANAOOXETI{OUEVWV KOLVOTOULWY TIpoiovTtog, dtadlkaoiag, opyavwilkwy
Kol SLOLKNTLKWY, TIOU EVOWHOTWVEL £va KPavTIKO aApa otnv duvath mapaywylkotnta
ylo OAn 1 To HEYOAUTEPO HEPOC TNG OLKOVOMIOC Kol ovoilyel €va acuvhBlota €upu
dAopa evkalpLwy yLo eeVOUOELC Kal KEPON»

" o€ KABE VEO TEXVO-OLKOVOULKO TIOPASELYUA, EVOC CUYKEKPLUEVOC TIAPAYWYLKOC TTOPOG N
€va OUVOAO autwv, O omolo¢ pmopel va mpoodloploBel wg o ‘mopog KAedl Tou
nopadelypatog, EKMANPWVEL TLC TTOPOKATW CUVONKEC:

" gudavws «XAUNAO Kol TAXEWC LELOUUEVO KOOTOGY

" «daAlVOUEVIKA, oXeSOV amepLlopLotn MPoodopa YLo LOKPEG TIEPLOSOUCH

" «egpdaveic SuvatoTNTEC yla TNV EVOWUATWON TOU VEOU TIOpouU KAELSL o€ TTOAAA TtpoiovTa Kol
Sdladkaoieg og OAN TNV EKTAON TOU OLKOVOULKOU cuoTuatog. Eite apeoa f (ouxvotepa) peoa
arnd éva ocUVolo aAANAOCXETIOUEVWY KOLVOTOULWY, OL OTIOLEC KOl HELWVOUV TO KOOTOG Kol

oAAAlouv TNV TTOLOTNTA TOU TIAPOYWYLKOU €EOTALOMOU, TNG EPYACiog Kol AAAwWY TTOpwWV ToU
CUOTHHOTOCY




FIVE TECHNOLOGICAL REVOLUTIONS IN 200 YEARS

Source: Perez (2007a)

Britain =~ 1771 The ‘Industrial Revolution’ (machines, factories and canals)

Britain 1829 Age of Steam, Coal, Iron and Railways

Britain
USA 1875 Age of Steel and Heavy Engineering (electrical, chemical, civil, naval)
Germany

USA 1908 Age of the Automobile, Oil, Petrochemicals and Mass Production

Each begins in a core country...

USA?

n
EUI’BOO[?[ﬁ’:? 200?77 Age of Biotech, Nanotech, Bioelectronics and new materials?

Other?

USA 1971 Age of Information Technology and Telecommunications >

...and takes around half a century to spread across the world



The historical record: bubble prosperities, recessions and golden ages
Source: Perez (2007a)
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Source: Perez (2009)

Each Golden Age has been facilitated by enabling regulation and
by policies for widening markets and insuring social stability



Due to the difficulty of social absorption of revolutions and new paradigms
EACH GREAT SURGE IS BROKEN INTO TWO DIFFERENT PERIODS

S A
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HUMAN SOCIAL DEVELOPMENT INDEX
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