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H yvwon pag €xel mAovtioel

TABLE 2.2 Rothwell’s five generations of innovation models

Generation Key features
First and second Simple linear models — need pull, technology push
Third Coupling model, recognizing interaction between different elements and

feedback loops between them

Fourth Parallel model, integration within the firm, upstream with key suppliers
and downstream with demanding and active customers, emphasis on
linkages and alliances

Fifth Systems integration and extensive networking, flexible and customized
response, continuous innovation

©?2005 Joe Tidd, John Bessant and Keith Pavitt
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TABLE 1.2 Stages in innovation life cycle

Innovation Fluid pattern Transitional phase Specific phase
characteristic
Competitive Functional product Product variation Cost reduction
emphasis performance
placed on . . .
Innovation Information on user Opportunities created Pressure to reduce
stimulated needs, technical by expanding cost, improve
by ... inputs internal technical quality, etc.
capability

Predominant Frequent major Major process Incremental product
type of changes in innovations required and process
innovation products by rising volume innovation
Product line Diverse, often Includes at least one Mostly

including custom stable or dominant undifferentiated

Production
processes

designs

Flexible and
inefficient — aim

is to experiment
and make frequent
changes

design

Becoming more rigid
and defined

standard products

Efficient, often capital
intensive and
relatively rigid

©2005 Joe Tidd, John Bessant and Keith Pavitt



AOMIKOC LETACYNUATLOUOC TOV TPOTIOV TTAPAYWYNG

» TexvoAoylkn €EEALEN = AVATITUEN TWV TIOPAYWYLKWY SUVAUEWV
KOlL OXEOEWV

» EEEALEN TWV OlKOVOULKWY BeopwV (SOpWV): ETILXELPNUATLKEC SOUEG,
XPNHUOTOOOTIKA EPYAAELO KOL CULLETOXEG KOK

» Avarmrtuén tou avBpwritvou duvapikou (Lopdwaon, mAnpodopnon,
gTLKOWVWVLA, SIKTUWON, Ekbpacn KOK)

» Metafoon ano tn XEPWVAKTIKA Epyacia (Ko TNV EKUNXAvion) otn
dnuULloupyLlKA epyacia (ko tTnv umooTtAPLEN TNC)

» METAOXNMUATIOMOC TNG OLKOVOULOC TOU XPOVOoU

Kowwvia tng pabnong kat TG CUUUETOXNG



A new way of

A new way of

RVING PRODUCING

EACH PARADIGM

A new way of
WORKING

A new way of
CONSUMING

Source: Perez (2007b)



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

» Anpwoupyla véag agiog o MaAloUC KoL VEOUG TOUELS
»  Yyeia (texvntr} vonuoouvn KAm)
»  MNouwdeia (AAANAETUOpAOTLKY), TIOAU-HESLIKA LABNON, TtaLyVIOTIOLNON KOK.)
»  MoAwtiopog kat avapuyxn (oxedlaopoc, EUMAOUTIONOC EUTIELPLWV)
»  Aypo-dlatpodn (txvnAaopotnta, Blwolpotnta, €atopikeuon, HakpLd oupa Kok)
» Evépyela (E€umva, amokevipwpeva diktua)

» Metanoinon (aotikd epyootacia — urban factores, fab labs)



Greece vs Portugal

Patent Appicatons by Top Fieids of Technology (2000 - 2014) Patent Applicatons by Top Fields of Technology (2000 - 2014)
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Knowledge is - ontologically - a club good

Easy to exclude:

Exclusion mechanism:

barriers to learning (tacit, conjectural
knowledge, situated learning, proximity)

Inclusion mechanism:
Toll: the cost of learning

Learning as initiation:“absorbing and
being absorbed in - the "culture of
practice”.” (Lave and Wenger 1991, p. 95)

Heterogeneous membership:

»  “peripheral participation”

Knon-rival

* tacit and explicit
e excludable
e cumulative

* J|ocalized — contextual -
situational

* sticky

* dispersed

* organizational

* embedded

* transaction specific asset

* asymmetric

\political




Clusters: local buzz and global pipelines

shared values, attitudes,
interpretative schemes

local information flows,
| *...¥  gossip, news, buzz

¥ <=> global pipeiines

Source: Bathelt et al., 2004, p. 46




H rtoAAarmAn €Alka TNC KOLVOTOMIOL,
yla Th HETAB OGN OTNV OLKOVOULa TNG YVWOon

Desirable future for the region

Regional development

Keiaiks ; ¢ y Quadruple helix collaboration

Current situation of the region:
Regional resources and competences

} Mnyn: Kolehmainen et al (2016)



Industry regime

technical & . . . ]
mission & identity strategic
knowledge base . - orientgﬁon
norms, beliefs, industry-specific
interpretations regulations
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Fig. 2. Triple embeddedness framework of industries.
Source: (adapted from Geels, submitted for publication).

(Turnheim and Geels, 2012)
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A simple model of innovation strategy

Innovation
strategy

Innovation
processes

Innovative
capabilities

Resources
for innovation

} Mnyn: Dodgson et al (2008)



ETtimeda avamtuing TeXVoAOYIKNC GTPATYLKTC

Proactive
Innovative
strategy

Active
Innovation
strateqy

Reactive
innovation
strateqgy

Passive
innovation
strategy

Range and depth of resources and
innovative capabilities required

Complexity and complicatedness of innovation process required

Mnyn: Dodgson et al (2008)



KOlvOTOKEC LKAVOTITEG, AVAAVTIKA TTAQLOLX, EPYAAELX KoL pLEBOSoL

~Innovative Key Analytical frameworks/concepts Tools & techniques
Capability objectives (some examples) (some examples)
Searching Seeking and assessing Technological trajectories, Forecasting/Foresight, Delphi,
market and technology Sustaining or disruptive Bibliometrics, Technology
opportunities and threats  innovation, road maps
Radical-incremental
innovation, Lead
customers/suppliers
Selecting Choosing amongst future  Life cycle analysis, Core Technology and Innovation
options, based on competencies/technologies, Audits, Social network
evaluation of available Platform technologies, analysis, Portfolio analysis,
resources and results of First-mover/fast-follower Peer Assist, Gamechanger,
search activities advantage Multi-criteria assessment
Configuring  Ensuring the coordination  Lean Thinking, Integrated Technology Plans, R & D
and integration of Solutions, Innovation alignment tools, Quality
innovation efforts brokerage, Balanced Function Deployment, User
teams, Agile tool kits
manufacturing
Deploying Delivering internally Complementary assets, IPR portfolio management,
generated and acquired Dominant designs, Market Standards setting, Real
iInnovations. Protecting for ideas or products, options
and delivering value from  Appropriability regimes
iInnovation
Learning Improving the performance Learning curves, High-level Post-project evaluations,

of innovation processes learning

Strategic reviews, Balanced
Scorecard

Mnyn: Dodgson et al (2008)



ATIMZ «Emixeipnuartikotnra»

Texvoloywn Mpoontikn Atepevvnon (Technology Foresight)

TexvoAoykn MapakoAovBnon

MegBodol Texvoloylknc Mpoomtikng Atepevvnong

Anplovpyia Kot avaAvon ocevapiwv

Technology scanning and forecasting

Texvoloywkog xaptng avarmtuéng (Technology Road-Mapping -TRM)

MANENIZXTHMIO

OEXLXAAIAX



Texvoloyikn Mpoomntkn Atepevvnon (Technology Foresight - TF)

The broad aim of technology foresight is to identify emerging generic technologies likely to yield

the greatest economic and social benefits

scoping : evépyeiec Stauoppwanc piag Tr1A - Scoping TF involves three main tasks:

* Gathering background information (literature reviews through books, journals, reports, and web sites).

* Eliciting views and advice through private bilateral discussions with key stakeholders, scoping workshops, open conferences.The
aim is to gather ideas, obtain commitment of future support and participation, and to begin the process of securing buy-in to the

results of the exercise.

» Articulating and presenting options

The Foresight Diamond

Creativity
’// i
/Wid Caras ™
/~ schence Fiction ™
/" Smutation Gaming "\
/ Essays [ Scenario writing .
/Genlus forscasting  Rois Playiacting™.
/ Backcasting  SWOT  Braimstorming .
~ Relevance trees / Logiic chart  Scenario workshop
/" Roadmapping Deiphi Survey Citizen Pamel
Expertise < Export Pansl Morpaoiogical analysis CMmmlwmnopo;‘> Interaction
\_Key/Critical Technologies Multi-criteria oling / Polling ~
"‘\\‘?uamust ve Scenarios/SMIC §takeholders Analys g/’/
“\Unterviews Cross-impact | 3 ructursl analysis
\Undicstors / TSA  Patent analysss
\Bibliometrice Bencamarking ~

“\Extrapoistion Scanaing”
. Literature roview

N Modetmg_~ L. Sy

\\ //' m

Evidence

Ewova 1. Ot S1a0TAoEL TWV aoKNoEWV TEXVOAOYLKIIG MPOoOTTTIKIG ALEPEUVIIONG

Mnyn: Popper, 2008

DEGREE OF CHOICE

Starting Point Methods

Formal Products
Desired Outcomes

. ¢ werage Organisation
Target Audience & Management
Policy Milieu & Time Horizon
Socio-Economic 2 d
Culture Policy Intervention

Participation -
Nature, Extent
& Frequency

Resources - Human,
Financial, Time, etc.

CONDITIONS MODULATORS

The 12 scoping elements of TF

Mukepia Kapaykouvn



Technology Foresight: - H siaéikacia - TECHNOLOGY FORESIGHT METHODS

Group Method —SDe|phI.- buildi
Identifying Issues Environmental Scanning, SWOT Analysis, - Ce_nar'o l'_“ Ing.
lssue Surveys — Brainstorming.
Extrapolative Approaches Trend Extrapolation, Simulation Modelling, Genius — Critical Technologies.
Forecasting, Delphi _ Roadmapping
Creative Approaches Brainstorming, Expert Panels, Cross-Impact Analysis, —SWOT
Scenarios Analvtical hi h
Prioritization Critical (and Key) Technologies, Technology nalytical hierarchy
Roadmapping process
Source: Miles and Keenan, (2003). e The Bayesian model
* Morphological analysis
Filter 1:
Capacity
Relevant
Filter 2:
1 Military
Requirements

Masterplan

e Projects

Future

Mukepia Kapaykolvn



Technology Foresight: H diadikagia - TECHNOLOGY FORESIGHT METHODS

2 evapia

A scenario is a rich description of a possible future, built to
explore how an innovation

might develop, given particular assumptions. A scenario
framework offers a range of

scenarios designed to help guide strategic decision making

Typically a max of 3-4 scenarios is suggested
one may be a base case extrapolation of existing trends.

Broad themes are usually identified for each scenario, and

the scenario written by a team as a story of events from the present day to an envisaged future situatio
Supporting quantitative data, models, and forecasts might be developed for each scenario.

Initially, scenarios can be written as short stories of no more than 1-2 pages

The scenario stories can be elaborated into more road maps that describe how technologies, market, products,

and processes unfold in each scenario

Scenarios
Divergent furuses Co
based on current trends

Strategies/Plans
enl strategies o

achieve the vision

Stirting :
THIET Original

pomt Vicion

Adested

Visaon

Stephen A.W. Drew, (2006)

1: Define scope of planning Sk
e = 3
2: Identify focal issue(s) ] mﬁﬁm

g

3: Identify key dnving forces

- Politics/economy/society/technology

- Industry/competitors
\
. . - Short/long t
. 4: Classify/rank uncertainties _Cl:,o;:allof‘geg?
- Story-telling

5: Develop scenario framework

- Road-mapping

—_—

The trends and events

described in each scenario should
be compatible with the chosen
timescale.

Mukepia Kapaykouvn

6: Test for consistency/plausibility

T~

7: Capability/option planning

Managers can use the scenarios to prepare capability and
option plans that not only position their firm well for one
set of assumptions, but that also give

flexibility in the face of uncertain events.
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TexvoAoyikol 081KOL XAPTEC

Four Dynamic Roadmaps Yield Four Dynamic Portfolios

Realizations
of Integrated

ROADMAPS REVENUES
> & PROFITS
% Technology [:> j

ncome

E Intellectual Property [:> Stat:ment
A I
A ncome
2 Platform & Product t [1> Siclement
(7p]
2 || Program & Project [:>

2015 2016 2017 2018 2019 2020

A RARR \ ASSETS

Technology Platform &
peidish e Portfolio Product Portfolio
Successive

tXt

Portfolios

Program &
Pr0|ect Portfolio

PorI'Fo| io

Source: Goldense Group, Inc., Needham, Mass.



Technology Foresight: H 8iadikagia - TECHNOLOGY FORESIGHT METHODS
TECHNOLOGY ROADMAPPING

H nébodog technology roadmapping (xaptoypadnong tng mopeilag Tng TEXVOAoyLag) XpnNOLUOTOLETAL EUPEWC OTN
Blopnxavia yia tnv urtootApLEN TNE TEXVOAOYLaC oTpaTNYLKNG Kal oxeSlaopuol. H mpoaoéyylon avamntuxonke apxka
arno tn Motorola mpLv amno 25 xpovia, yLa TNV UItooTrPLEN Tou oXeSLOOHOU OAOKANPWUEVWV TIPOTOVTWY
Texvoloylag. — eiva oAU gvéAktn HEB0SOG

OL xaptec mopelag TnG Texvoloylag pmopouv va AaBouv dtadopec popdéEg,

H 1o kowvr mpooéyyLon = 1o YeVIKO €vturo EIRMA (1997) Seixvel Tov TpOMO LLE TOV OTOLO N TEXVOAOyLa Umopel va
gUBOUYPOPULOTEL PE TIG e€EAIEELC TIPOIOVTWV KAl UTINPECLWY, TNV ETIXELPNUATIKI) OTPATNYLKN KoL TLG EUKALPLES

The generic roadmap is
a time-based chart,
comprising a number of
layers that typically
include both
commercial and
technological
perspectives.

Time >
LU

Market /-—M o

Product | P2

The roadmap enables

Technolo . , ,
oy f’/ T4 . the evolution of

markets, products and

R&D D2 — D4 ~—><=_RD6 ~ technologies to be
programmes = RD3 >— o —RDS5 = explored, together with
S e H
— . the linkages between

I _~ Capital investment / finance the various
Resources | _~ Supply chain erspectives

[ . Staff / skills PErsPECIVES.

Source: Phaal, (2003). ﬂ

26 Mukepila Kapaykouvn

AN IXTHMIO

MANET
OEXYXANTAX



TexvoAoyla kol ayopd

2TATIKN E¢csAicodpevn
O1 TTEAATEG €IVAL: mformation “Technology push”
Externalities new capabilities
OuoVEVEiC: Supply constraint gate demand

Price

ETepovsveig Market pull lel

evolves Across segments



User-dominated steps Manutacturer role

1

Significant instrument
improvement invented,

2

User diffuses results and
how-to-do-it information

3

A few users (or a few
dozen) build their own

4

Instrument company
introduces commercial

sscesescessssebaced
sssssscacsaccsohonndg
escsssssesssastenne

built, and used by through publication, instrument. version.
user. symposia, visits, etc.
=)
Inventive ._Q
User
-

Other users ask
instrument companies
when a commercial

version will be Commercializing
available Instrument
Company

l

OO

|
l
|
I
|
I
l....
I
|
|
|
|
|
|
|
.
|
|
(
(
l
|
l
1
|
|
|
|
|
|

Precommercial replication s Commercial
and use + manufacture and sale

Invention, prototyping Information diffusion

(von Hippel, 1988)



To ayvidt etval moAvetminedo

TexvoAoyLKN apXLTEKTOVLKN (KOl « PXLTEKTOVLKN»
KallvoTouia)

TexvoAoylka rpoTuTa

TexVvoAOYIKEC TAATHOPUEC

TeXVOAOYIKEC CUVEPYOOLEC

TexvoAoylkn acuvexeLla (adpavela, eykAwBLoOMOC)



OEAEL TPOTIO ...

M'VWOoEeLg Kal

deflotnteg
PnéwéAeuBec S~
aAAOYEC
Kol
BepeAlwdel
akopleg




ZTPATNYLKT ELCOSOV
TexvoAoyla: oL aduvapieg yivovtal ta Suvatd onueia -
OUVEPYELEC
Ayopa: BUANOKEC pE VEQ KpLTNpLa

OpyovwoLaKn oTpatnyLKn: VEa ovtotnta r evdo-
ETULXELPNUATIKOTNTO,

OpyovwoLakn LkavotnTa:

ouvBeon SIkTUwWV aélag - OLKOCUOTNUATWY



Agvtpo

aT[(')d)ao- n q Strategic Diagnosis
TEXVOAOYLKNG |
Egavopdq FormlaHon o

Technology Strategy

:

Determination of
Strategic Need
That Acquisition of

Technology Might Solve
l Type of Partner Needed
Level of Compatibility
Will it create value? A s
Culture
Systems
No No Yes

STOP— )
go back to
\ diagnosis

Design of Alliance Yes Impl t th
mplemen
«———  Appropriate for goals = . PSfrateeg)' ;

Positive future expectations
White M. and Bruton G. (2011)



Profiting from innovation

“appropriability, and success at innovation more generally, is
related not so much to the innovator’s exante market share,
but to the (complementary) asset structure of the innovator,
management’s market entry timing decisions, and the
contractual structures employed to access missing
complementary assets” (Teece, 2006)

Appropriability regime

Complementary assets and co-specialization



Low

($) \Y

Inventor (first-mover)
makes money

($$9%) i

The firm with both the
invention and complementary
assets, the one with
bargaining power, or their
lawyers make money

High

Imitability of Invention or Value

Difficult to make
money

%)

Holder of complementary
assets makes money

($9)

Teece (1986),Afuah (2009)

Freely available or
unimportant

Tightly held and
important

Complementary Assets




Flowchart for Integration versus Contract

yes
- B

No

------ In{egrate . Contract

v

Commercialize Now




Key:

strategies

outcomes

Strong Legal/Technical
Appropriability

Weak Legal/Technical Appropriability

Innovator Excellently
Positioned versus Imitators
with Respect to Commissioning
Complementary Assets

[nnovator Poorly Positioned
versus Imitators with Respect to
Commissioning

Complementary Assets

Innovators and (N (2) )

1matators contract contract

advantageously

positioned via a

:;;‘;ﬁ“dﬁm INnovator or
imitator will

| tary ' ' .
;:sr:tps gmentary mﬁ;}vglm H;lnﬂ:l;nm‘ win; asset
will win g owners won’t

benefit

Innovators and ) | ©) ©)

imitators contract if can do integrate contract (fo

disadvantageously 50 on ‘-"_011113‘311“‘*’@ limit

positioned via a vis terms; mtegrate exposure)

independent if mnovator

Pers of necessary should win; innovator or

complementary
assets

may have to
share profits
with asset
holders

innovator
should win

will gradually
lose to imitators
and/or asset
holders

Degree of intellectual property protection

Fig. 2. Contract and integration strategies and outcomes for innovators: specialized asset case (Fig. 11 in Teece (1986)).
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