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TexvoAoyLKEG MAATPOPHEC KOl OTPATNYLKEC OLKOOUOTNULATWYV S

AN I ZTHMI

MANET 0
OEXXAATAL

ecosystem : «a group of interacting firms that depend on each other's activities» [Jacobides et
al., 2018].

James Moore (1993), “business ecosystem” —a network of organizations and individuals that
co-evolve their capabilities and roles and align their investments so as to create additional value
and/or improve efficiency. A vibrant ecosystem can enable activities, assets, and capabilities to
be flexibly and constantly reconfigured in response to the unexpected.

Technology ecosystems: product platforms defined by core components made by the platform
owner and complements made by autonomous companies in the periphery.

These ecosystems have two primary characteristics:
(1) they should perform an important function within a “system of use” or solve an
important technical problem within an industry, and
(2) it should be easy to connect to or build on the core solution in order to expand the
system of use and allow new and even unanticipated end uses. The core firm’s product has
important, but limited, value when used alone but substantially increases in value when used
with complements (Gawer and Cusumano 2002, 2008).
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OEXLZAAIAX
Today, lead companies—such as
ARM Holdings Plc, a major supplier of intellectual property to the semi-conductor industry;
Dassault Systemes, Europe’s second largest software company;
SAP; Apple; and Google—
have gained success by powerfully shaping (although not fully determining) the formation of
business ecosystems around them that help fuel their growth and enhance their returns.
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Dassault Systemes — French company - World Leader in providing solutions for Product Life

Cycle Management (PLM), i.e. 3D Design & Engineering Software

Their core product is a suite of computer-aided platforms
for product and process design, testing, and simulation

bundled in Product Lifecycle Management (PLM) systems.

The core software platforms for computer-aided design,
computer-aided manufacturing, simulation, and document
management can be considered to be a standard product.

However, the application of these products in a particular
industry requires a lot of customization. The fashion
industry requires a very different approach from that of
the automotive industry or the food industry.

® More than 165 Companies in multiple PLM domains » -
® 490+ CAAVS products delivered on V5R19, All PLM Brands = “"',
® A 6500 + Developer community on DS PLM Platform 0 "". |

r A
pDA‘SSAUAT
SYSTEMES

Key to its strategy is its “PLM Ecosystem, a broad and tightly knit network of
partners, all contributing to the enhancement of the product offering,
facilitating the deployment and optimizing the use.” That, in turn, allows
their ecosystem to deliver a wider product offering and more customization
to the needs of these users in particular industries.

DS collaborates with hundreds of partners, including system integrators,
customers, and suppliers.

Many of these development partners are granted managed access to the
internal DS social network. It is this ecosystem of partners that enables DS
to be relevant, innovative, and successful in 11 different industries and to
gradually increase its market share in PLM systems 4
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ICT is dramatically narrowing the efficiency gap between the traditional corporate OEXZAAIAL

hierarchy and ecosystems composed of diverse and dispersed partners.

Dassault Systemes has developed software that enables engineers from the lead firm and its
partners all over the world (in France, the USA, Japan, and India) to work together on a
mechanical design in real time.

Difficulties due to differences in language have been reduced significantly by the creation of a
standard technical language for actions that designers take on the common design.

The animation studio Wild Brain:

It uses independent writers based in Florida, London, New
York, Chicago, and Los Angeles.

The animation of the characters is done by specialist
companies in Bangalore with edits done in San Francisco.

A single film involves eight teams in Bangalore matched to
eight counterpart writers working in parallel using a private
network that allows every participant to share feeds of
sound and images from the recording sessions, real-time
script, and all the animation designs from every location
simultaneously.
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ARM - British semiconductor and software design company owned by Japanese conglomerate SoftBank

APM ecosystem around its designs for Reduced Instruction Set Computing (RISC) chips

ARM's strategy “create a partnership with our
customers and broader community of third parties to
enable the creation of end products more efficiently
through ARM than from any other source.”

In 2010, its designs powered 98% of the world’s mobile telephone handsets:
* they can share the costs of developing a flexible platform on which to build their devices
across virtually the entire industry
* Being part of the ecosystem for RISC chips allows handset makers to choose from a wide
range of semiconductor manufacturers who use the same standard designs, rather than
being locked into proprietary technology.

* It improves their chances of finding supplies when an upswing in the semiconductor cycle
leads to a shortage.

ARM'’s ecosystem involves different “levels” of membership, what is today analogous to a club of over 400
regular members and thousands of loose affiliates.

* The top twenty strategic partners were assigned to one of ARM’s directors (the CEO and his direct reports) to manage the
overall relationship.

* The second level is managed by ARM'’s “segment marketing” organization and was created for each end-use applications area:
wireless, storage, imaging, automotive, consumer entertainment, networking, security, and industrial.

* Partnerships with early stage and start-up companies are handled through a “light touch” relationship focused on providing
them with the tools and the other support necessary to integrate ARM technology into their products.

* abroader community numbering tens of thousands of developers and other participants
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ARM - British semiconductor and software design company owned by Japanese conglomerate SoftBank

FIGURE |. ARM's Connected Community

©E

ARM licenses its
intellectual property (IP)
in processor technology
to the silicon partners for
development into digital
electronic products for
the mass market.

ARM collaborates with
design support partners
to provide its customers
with a wide choice of
design flows, easy
integration and fast time-
to-market for ARM’s IP.

ARM connected community presence across the semiconductor industry value chain
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Adapted from Gartner — Semiconductor industry value chain (2005)
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ARM works with OEMs
to understand their
requirements and create
demand for new types of
semiconductor products.

ARM works with
software providers to
create the widest choice
of embedded operating
systems (OS) and
execution environments
for ARM architecture.
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TABLE |. Keys of Ecosystem Advantage

Key to Advantage Ciriticality

Implementation

Pinpointing the Added Pre-requisite to cover
Value inevitably higher costs than

Structuring Differentiated  Essential to achieving the

Partner Roles benefits of specialization and
focus for indvidual partners
and promoting cooperation
over competition

Stimulating Enables the lead firm to

Complementary Partner  amplify the impact of its

Investments investment and create
potential for increasing retums
to scale

Redudng Transaction Key to minimizing an

Costs important cost disadvantage
relative to vertically integrated
structures

Enabling Flexibility and Flexibility and accelerated

Co-Learning co-learning are important
potential advantages relative
to vertically integrated
structures

Engineering Value Ecosystems have a risk of

Capture Mechanisms “free-rider”’ problems where
the network architecture
established by the lead firm
creates value for participants
but fails to capture value for
itself

By identifying the primary sources of value added,
firms such as ARM, Google or Dassault were able to
target the required complementarities and hence the
right partners to attract.

By differentiating partner roles, the lead firn can keep
the burden of partner interaction to manageable
levels Of its more than 400 network partners, ARM
for example, 20 are identified as key, bellwether
partners where the relationship is managed by an
ARM director.

An analogy is that of “striking a match and positioning
it to get a fire going.” In its iTunes ecosystem, for
example, Apple has encouraged hundreds of
thousands of developers to make complementary
investrents in developing “apps.”

Dassault Systemes, for example, facilitates
co-development with hundreds of partners by
granting managed access to its design tools and
intemal knowledge network.

ARM's ecosystem, for example, is structured through
a mix of formal contracts and informal sharing based
on continuous interaction so as to flexibly promote
knowledge areation, not only for ARM itself, but ako
for its partners—including new entrants to the
network.

Successful ecosystem strategies by companies like
ARM and Apple have deployed a combination of
three value capture mechanisms: rents on underlying
proprietary technology on which the whole system
depends, reaping economies of scale for their own
operations, and by positioning themselves to uniquely
access some of the accelerated leaming generated
within the ecosystem.

Adapted from Williamson
and De Meyer (2012)
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Milestones TTopeia paBnparwy OELZAAIAT

4n AIAAEZH 13/11/2020 (ka Kapaykoivn) + E
EkpetaAAeuan tng TeXvoAoyiag yLa avTaywvLoTLKS TIAEOVEKTHA SI'] AIAAEZH 27/11/2020 (KCl Kupnvxot'm]) 0{. - 2

TupTAnpwpatikol dpot (complementary assets)

TexvoAoylkd mpdtuna (Standards)

To kupiapyo ox6to (Dominant design)
T eival n apBpwrr oxediacn - Tpnpatomoinon (Modularity): TexvoAoytkri MapakoAolBnon
MAaupoppEs TpotoyTLNy Anpoupyia kat avaAuor) cevapiwv

TeXVOAOYLKEG TAATQOPUES KAL GTPATNYIKEG OLKOCUOTNHATWY

TexvoAoyikdg xaptng avamtugng (Technology Road-Mapping (TRM)

ANAGEZH 1ng EPFAZIAZ: MEAETH APGPON - OMAAEL 2 ATOMON. ANAPTHIH APOPON

131172020 Napouoiaon epyacuwv A' MEPOX
ANAOEZH 2n¢ EPTAZIAZ: 5 OEMATA NPOZ AIEPEYNHZH - OMAAEE 3 ATOMQN - ANAPTHZH
5n AIAAEZH 27/11/2020 (ka Kapaykobvn) 4 13/11/2020

Texvoloywkn Mpoomnrikr) Atepelvnon (Technology Foresight)
Texvoloytkr) NMapakoAotBnon

Anpwoupyia kal av@hucrn oevaplwv
Texvohoylkog xaptng avarmtuing (Technology Road-Mapping (TRM)
MNapovoiaon epyaciiv A' MEPOZ

ANAGEZH 2ng EPTAZIAZ: 5 OEMATA MPOZ AIEPEYNHZH - OMAAEX 3 ATOMQN - ANAPTHZH
13/11/2020

6n AIAAEZH 11/12/2020 (ka Kapaykoivn) 3 o

Digitalisation strategy

Industry 4.0

Avakepahaiwon

MAPOYZIAZH EPFAZION B' MEPOX
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TexvoAoywkn Mpoontikn Atepelvnon (Technology Foresight) OELZAAIAL

“ForeSight "5 Simp,y the act Of The Art and Sciéncelo

3 2‘? Anticipating the FUture

looking forward”
Denis Loveridge

Dennis Loveridge

TexvoAoyikn TTapakoAoUOnon
Anpioupyia kai avdAuon ogvapiwv

TexvoAoyikdg xdptng avantuéng (Technology Road-Mapping (TRM)
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
Tueivay;

The broad aim of technology foresight is to
identify emerging generic technologies likely to yield the greatest economic and social benefits

Ben Martin (1995), SPRU, research foresight: “the process involved in systematically attempting to look into the longer-term
future of science, technology, the economy and society with the aim of identifying the areas of strategic research and the
emerging generic technologies likely to yield the greatest economic and social benefits.”

Luke Georghiou (1996), PREST, technology foresight: “a systematic means of assessing those scientific and technological
developments which could have a strong impact on industrial competitiveness, wealth creation and quality of life.”

There are five important aspects to these definitions:

* Attempts to look into the future must be systematic to be called “foresight”.

* Foresight must be concerned with the longer term, which is generally considered to be beyond normal planning horizons.
Foresight time horizons therefore typically range between five and thirty years.

» Science/technology push should be balanced with market pull. - technology foresight should not be dominated by science and
technology (S&T) alone. Attention also needs to be paid to socio-economic factors that are well known to shape innovations.

["Aukepia Kapaykouvn 11
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TexvoAoywkn MNpoontikn Atepelvnon (Technology Foresight)

Tuelvay;

Apdoeig Teyvoroywkng IIpoomttikng Alepeivnong
(Foresight)

OLOTNUATIKT AAAA KUPLmWG CUUUETOXIKT Stepyacia
OLAAOYTG ATTOWPEWV KA TTPOCSOKIMV Y10 TO HEAOV, aTTO
TOV ETYEIPNUATIKO KOO0 TG ITepupeperag / xmpag /
TTAYKOO LA

kal kaBlotatal e@aAtnplo g LeTeEeAENG NG
TEPLPEPELNKNG / €BVIKTG / maykOoUIOg O1Kovouiag
OTNV OUYKEKPLUEVT] ayopd (EVEpPyeLd, AypOTIKA KOK).

Teyvoioywa IHapampntpua (technology
watch),

I1.x. Siktvakol tOMO TOL TTAPEXOLVV GLVEYT),
e€e1Sikevpevn kat emtikaipn ANPOPOPNOT Yid TIG
TPEXOLOEC TEXVOAOYIKEG eEEAIEEIC OTOV TOUEA TL.Y. TNG
Evépyelag, twv HY, Twv aypoTik®v Kok

ITANEIIIZXTHMIO
OEXXAATAXL
Visions of future
National Company &
Foresight Institution
foresight
rlQ b lflCrQ
P Ntjes forg aged
petw 1 ¢ Sight
Foresight l]it‘,/
culture ’
Source: Georghiou, L. PREST (2003).
MAukepia Kapaykouvn 12
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TexvoAoywkn MNpoontikn Atepelvnon (Technology Foresight)

Tuelvay;

"... n Npoortikn Alepelvnon os TepldepPeLoKO enimedo
oToxeVEL 0TNV apoxn TTANPodopLWYV TTOU UImopolV va
€VIOXVUOOUV TO OXeSLAOUO OTPATNYLKWY KL TIOALTIKWY OTLq
TieEPLdEPELEC, TOUC SHOUC KaL TIG KOWVOTNTEG. Aedopévou
OTL Ol YVWOELC YLa TIC EEALEELG TTOU pImOpPOUV Vo
Slapopdwaoouv to pEANoV Bplokovtal EUPEWCS
SLOOTIOPUEVEG OTLG KOWVWVIEG, LE OTIOTEAECLLOL KAVELG
OPYOVIOUOC VO LNV SLABETEL TO CUVOAO TWV OXETIKWV
YVWOEWV, n Mpoomtikr Alepelvnon os MepLPEPELAKO
emninedo bivel Epdaon otn Siktuwaon wg PéEco mpodoBaong
OTLG YVWOELG AUTEG.. Kal ... oTOoXeVEL 0TNV TTPOoAywyH TNG
OUMMETOXNG HEYAAUTEPNC HEPLSOG TOu TTANBUGOU 1) TwV
Baolkwv Gpopéwv Tou 0T SNULOUPYLO OPUUATWY KL OTNV
KLVNTOTolNon GUAAOYLKWY OTPATNYLKWV dpacewv"
(Evpwmaikn Emtponn), 2002).

MANETMIZTHMI
OEXXAATA
N |
| Science & |
Foresight innovation |
‘\|\‘ policy |
I | I Implementation |
environment |
. | |
Lobbying | Company |
Evaluation strategy |
Strategic | |
studies | 1 |
Historic | Y |
Commitments | > NGO
Budgets etc ‘|_+ Strategy :
|

["Aukepia Kapaykouvn

Source: Georghiou, L. “The UK Technology Foresight Programme.” Futures, vol. 28(4), (1966).
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TexvoAoywkn NapakoAouBnon (Technology Watch HANEM 0
Tl)éivm.v n Nap non ( gy ) L h Tl

To Zuotpa Texvoloyikn¢ MNapakoAouBnong kat Avixveuoncg Texvoloylwv (Technology Watch)
amoteAel Eva OAOKANPWHEVO EPYAAELO YVWONC TTOU OTOXEVEL OTNV Kataypadn Kat

taflvopnon EElOIKEVUPEVNG ETLOTNOVLKAG, ETILXELPNMATIKNAG KOLL YEVLIKOTEPNC TTANPOPOPNONC
OXETLKNG LE KATIOLOV TOMEX (TT.X. TNG EVEPYELOG).

Baowkog afovag twv SpAaocewv TG TEXVOAOYIKNAG apakoAoUBOnong amnoteAet n dtaxuon Tng yvwong
Kall TwV TANpodopLwy, HE KUPLO 0TOXO TNV utofordnon tng akadnUAikng KOWOTNTAC KA,
SLaltepa, TOU EMIXELPNUATIKOU LOTOU £TOL WOTE VA OVTLUETWIILOTOUV OL TIOLKIAEC TIPOKANOELG.

["Aukepia Kapaykouvn 14
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H dtadkaocia

scoping : evépyeleg dtapopdwong pag TNA
Scoping TF involves three main tasks:

w

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

hy scoping?

To review and perhaps pilot foresight options—there are many different ways to conduct foresight and setting out some of
these options can be useful.

To assess current and past arrangements—what is done already and what are its strengths and shortcomings?

To assess requirements against capabilities—foresight exercises can sometimes be resource-intensive, in terms of human,
social and financial capital. Not all foresight approaches are suited to all situations.

To establish the need for any new structures or arrangements that will have to be put in place—existing structures and/or
routines may not be readily adapted to the participatory and creative environments demanded by foresight.

To generate a flexible (and responsive) blueprint for the exercise that uses the most appropriate methods—it is important
for scoping to lead to an exercise plan that is responsive to changing conditions.

To make the case for foresight—a well-written report that demonstrates an understanding of foresight and sets out the
various options can be a powerful tool for convincing others of the merits (and limitations) of undertaking an exercise.

["Aukepia Kapaykouvn 15
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Texvoloykn NMpoorntikn Atepedvnon (Technology Foresight) R

ANENIXTHMIO

H Stadikacia OELZAAIAT
The 12 Scoping EIements Of TF it is impractical to set out to cover all possible

themes and/or sectors in any given TF exercise.
This means that some sort of selection is
inevitable

DEGREE OF CHOICE

TF can be undertaken at almost any location of decision-making 2 - Methods
Initially at national level, then regional, industry, NGO etc. Starhng Point

Formal Products
Foresight processes have different objectives Desired Outcomes

Coverage Organisation

& Management

The foresight process should also be clearly explalne.d, transparent ar?d Target Audience
involve the key stakeholders. IMPORTANT! communication to potential supporters;
participants and users

Policy Milieu & Time Horizon

Socio-Economi Poli ints &
Culture OliCy Intervenuon
Res - Human, Participation -
average titr)ne horizgnlgor nla;ional an<|:| r:egiol:al foreslijght elxercises ancial, Time, etc. Nature, Extent
seems to be aroun to 15 years, although it may be as long gt
as 30+ or as short as 5 years POIItlcaI support & Frequen(:y
Time Horizon National Foresight Exercises
5 Years French Key Technologies
10 Years Netherlands Technology Radar, Czech Foresight
CONDITIONS MODULATORS

MAukepia Kapaykouvn 16
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Texvoloyikni Mpoontiki Atepevvnon (Technology Foresight)
H diadikacia

Mowoc AappaveL LEPOC;

Three ways of recruiting members and participants
Figure V. Methods of different styles of participation
Extensive 4\
(wide)
QUESTIONNAIRES DISCUSSION FORUMS
CONSULTATION (virtual & real)
DOCUMENTS
S
&
EXPERT EXPERT PANELS & Personal Contacts:
HEARINGS WORKING GROUPS Using names known to
Exclusive .th‘;se a"?adys"“"’ed . Stakeholders:
(focused) _ in the p.rOJ.ect.“ anger o T
Seldom Frequency Frequent PIlsEng uan stakeholders in the Formal Process:
suspects”, elites who
Source: Keenan, Miles, (2003)

are well-networked in areas of concern
policy circles but many requ?st them to

lack access to other provide names.
sources of knowledge.

Involves more systematic
search processes. Types of
expertise and stakeholder are
identified; first set of names
suggested; these are asked to
nominate key people

(introducing new names); then
final selection of people whose
involvement is to be solicited.

Usual panels in a selection of European national S&T foresight exercises: sector, technology, society

["Aukepia Kapaykouvn 17
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Texvoloyikni Mpoontiki Atepevvnon (Technology Foresight)

H duadwkooia

Mowoc Aappavel pEpog; Mota eival n popdn TwV AMOTEAECHATWY;

Some types of output from foresight

Formal outputs

Reports, books, electronic
records (videos, web
resources).

Informal outputs
Networking with foresight
activities and actors in other
settings, etc.

Workshops, newsletters,
press articles, web sites.

Visions developed in workshops,
results and evaluation circulating
within_networks.

Institutionalization of networks
e.g. through formation of
permanent organizations and
meeting places.

Development of new networks
or new links established within
existing ones.

Figure VI.
Figure V. Methods of different styles of participation
Extensive Material for long-term reference
fwider QUESTIONNAIRES DISCUSSION FORUMS A TN AT
CONSULTATION (virtual & real) beyond those organizations
DOCUMENTS directly involved in the foresight
Dissemination within those
5 organizations directly involved
EXPERT EXPERT PANELS & Networking
HEARINGS WORKING GROUPS
Exclusive
(facised) il Strategic process
Seldom Frequency Frequent

Source: Keenan, Miles, (2003)

Formal incorporation of results
within strategic processes, e.g.
through use of lists of key
priorities as a framework for
assessing projects and plans.

Informal incorporation of results
and knowledge of networks
and key sources of knowledge,
within strategic processes.

Source: Keenan, Miles, (2003)

["Aukepia Kapaykouvn
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H dtadkaocia

Desired outcomes

Foresight processes have different objectives; but since foresight cannot meet them all
specific targets have to be set. In the context of policy-making, the most important are:

e To enlarge the choice of opportunities, to set priorities and to assess impacts and chances.
e To prospect the impacts of current research and technology policy.

e To ascertain new needs, new demands and new possibilities as well as new ideas.

e To focus selectively on economic, technological, social and ecological areas as well as to
start monitoring and detailed research in these fields.

e To define desirable and undesirable futures.

e To start and stimulate continuous discussion processes.

Of course, a single foresight activity or programme cannot meet all the
objectives at once (although some make the mistake to try).

["Aukepia Kapaykouvn 19
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TECHNOLOGY FORESIGHT METHODS
FORESIGHT DIAMOND, 4 napayovteg, nepinmou 33 pebodol-epyaleia

Autéc oL uEBobol otnpilovtal os peyalo

TIOOOGTO OTNV EVPNUATIKOTATA KAl TV

€UOTPOdLa ATOUWVY TTOU €EELOIKEVOVTAL OF

KATIOLO TOpEQ, OTWE OL CUYYPAdELC The Foresight Diamond
ETLOTNMOVLIKNG davtaoiag 1 otnv

eumnelpia kepSIleTal cuXVA Ao TN CUYKEVIPWON KaL TNV
ouvavaotpodr) He AANOUG EUTELPOYVWHOVEC (AN KOl E
anoPeLg pn edkwv). AeSopévou OTL oL SpaoTNPLOTNTES
POPBAePNG MPOAYLOTOTIOLOUVTAL GUXVA OTLG KOWVWVIEG

éunve’uor] Tov ”pOKl')m:a ano Tg OHd‘SEC . OTI0U Ta. SNUoKpATIKA LSavikd eivat StadeSopéva kat n
AVBPWIWY TIOU CUUHETEXOLV OF OUAdES /g Caras’ VOULUOTNTA KEPSIZETAL, «aTO KATW TTPOC TOL EMAVWD,
brainstor,ming («ykoupoU» Tng /;.:::;:gz"k OULLHETOXLKEC §pOOTNPLOTNTEC lval cUXVA amapaitnTEC
texvoloyiag) //Em,.nm w!m \ £T0L WOTE TOL AMOTEAEGUATO VAL NV Bacilovtal povo o

Genlus forecasting  Role th‘““\ arodelEELG KO EUTELPOYVWLOVEG.
Backcasting  SWOT  Brainstorming ™.
“Relevance trees / Logic chart  Scenano workshop ™
Roadmapping Delphi Survey Citizen Panel
Expertise < Expert Panel Morphological analysis Collulllnul'ﬂarnlop-> Interaction

Key/Critical Technologles Muiti-criteria Woting / Polling .~

@uantitative Scenarics/SMIC  § takeholders Analysis . , .
LKOVOTNTO KOLL N yVWON OTOUWY {hﬂlu Cross-impact / § tructura anaiym/ UTtO)(\Itr]pL’Er] Tll']C agtomcmq TI\E/IKur]prGr]Q ’uE
. . . P indlcators / TSA  Patent snalysss OVOAUTLKO LECQ, OTTWG TT.X. € OTATLOTLKEG KOl
TAVW OE £VO. GUYKEKPLUEVO TOPED 1 . sudmr.ingl o Heod, STeX S

Bibliometrice Benchmarking

£vo Bépa e ooty SLadopoug TUTIOUG SELKTWVY PETPNONG

g
!E

Quantstative (8)

Ewova 1. Ot SLaoTaoel Twv aokoewv Texvohoywig Npoorttkic Atepedvnong
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TexvoAoywkn MNpoontikn Atepelvnon (Technology Foresight)

[IANEINIEZETHMIO
H Siadwacio - TECHNOLOGY FORESIGHT METHODS OERLAALIAL
Group Method
Identifying Issues Environmental Scanning, SWOT Analysis,
Issue Surveys
Extrapolative Approaches Trend Extrapolation, Simulation Modelling, Genius
Forecasting, Delphi
Creative Approaches Brainstorming, Expert Panels, Cross-Impact Analysis,
Scenarios
Prioritization Critical (and Key) Technologies, Technology
Roadmapping

Source: Miles and Keenan, (2003).
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TexvoAoywkn Mpoontikn Atepelvnon (Technology Foresight)

H éwadikacio - TECHNOLOGY FORESIGHT METHODS

Filter 1:
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)

H éwadikacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.
— Scenario building.
— Brainstorming.

— Critical Technologies.

— Roadmapping.

Ev ouvtouia

MéBobog Delphi sival pia kaBlepwpévn TEXVLKN TTOU
nepthapBavet tnv emavalapfavopevn Pndbodopia Twv
(OLwv atopwy, mou avatpododotolV (yla LePIKES GOPEC) TLG
«QVWVUUOTIOLNMEVEC» ATIOVTAOELG OO TOUC
nponyoupevouc KUKAou¢ ¢ Yndodoplac. H 1o€a elvatl otL
oUTO Ba emITpPEPEL KOAUTEPEC KPLOELS TTOU yivovTal Xwpig
adLKOLOAOYNTN ETILPPON ATIO TOUC LOXUPOUG ) TOUC
UTTOOTNPLKTEC TTOU KATEXOUV UPNAEC BEoELC.

Ol épeuvec Delphi mpaypatomnotouvtatl cuvnOwe o Suo
KUKAOUG — Kol Alyotepa ocuxva o€ 3 KUKAoUC. YioBetouvtal
OUXVOTEPQA YLaL VO ATTOCTIAO0UV TLG OO ELC WC TIPOC TO EAV
KOlL TLOTE TIPOKELTAL VO CUMPBOUV OUYKEKPLUEVEC e€EALEELG,
oAAQ N TEXVIKNA UMOpPEL va xpnotpomolnBet yia kabe eido¢
amoync n mAnpodoplag — OTWG AMOTEAECUA ETILOPACEWV
TIOALTIKWV f TEXVOAOYLWV.

["Aukepia Kapaykouvn 23



ATIMZ «EmixeipnuatikoTnTa»

Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H duadkacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.

— Scenario building.

— Brainstorming.

— Critical Technologies.
— Roadmapping.

Ev ouvtouia

Ta ogvapla avadEpovtal o€ Eva eupl GACUA TPOCEYYIoEWV—
Alyo TTOAU CUCTNHATIKWY KAl PEAALOTIKWY OG0V adopa Thv
HEAAOVTLKN KATAOTAON).

Mrmopouv va rapaxBbolv pe t BorBsla deutepoyevouc Epeuvag,
gpyaotnplwv cuvdLopopdwaonc, KO Kol UTTOAOYLOTLKWY
HOVTEAWV.

Ta «gpyaotrpla oevapiou» meptAapBavouv cuvnOws opadeg
EPYAOoLOG TTOU aPLEPWVOVTOL OTNV TPOETOLUACLO EVOANAKTIKOU I
ToU emBupntov pHéAAOVTOC.

Yrniapyxouv noAuaplBpot tpomot yla va apBpwbolv kot va
avaAuBouv tétola oevapla. Mapadelypatog xapLy, e Tn Xprnon
EVOG 2x2 Tivaka Sltactaupwong Twv BepeAwdwyv Bactkwy
TIOPOUETPWY, XPNOLUOTIOLWVTOG TO K LPXETUTILKA» GEVAPLA OTIWG
TO ‘KAAUTEPA ATIO TO AVAUEVOUEVO’, ‘XELPOTEPQ ATIO TO
OVOUEVOUEVO’, ‘BLadOPETIKO Ao TO AVOEVOUEVO’, KATL.

AM\Q UTIAPYOUV EMLONC TOL EPYACTHPLA TTIOU OTOXEUOUV OTN
dnuoupyia evog pdddotou 1 edpiktol oevapiou, ).
Stapopdpwvovtag Eva Opapo Tou EMBUUNTOU Kol EHLKTOU
dAodoou péEAovTOG
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TexvoAoywkn MNpoontikn Atepelvnon (Technology Foresight)
H dwadikaoio - TECHNOLOGY FORESIGHT METHODS
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ATIMZ «EmixeipnuatikoTnTa»

Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H duadkacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.

— Scenario building.

— Brainstorming.

— expert panels

— Critical Technologies.
— Roadmapping

- SWOT

Ev ouvtouia

To brainstorming anoteAel pLo SnpLoupyLKr Kol CURPETOXLKA LEB0SO, Tou
XPNOLUOTIOLELTOL OTLE KATA MPOOWTIO Kol aneuBeiag ouvedplaoelg, yla va
TLAPAYEL VEEC LOEEC YUPW ATIO £VAV CUYKEKPLUEVO TOUED EVOLOPEPOVTOG.
Jtoxevovtog otnv adaipecn ppaypwy, OTEPEOTUTIWY KaL TOU TIEPLOPLOUEVOU
$ACUOTOC OTITIKN, ETUTPETEL OTOUG AvOpwIou¢ va okedToUV TILo eAeUBepa,
va KlvnBoUv og vEoug Tolelg okEPNG, Kal va tpoTteivouv véeg AUCELG oTa
nipoPAnuata. To mpwto PrApa meptAapBavel Tnv avtoAlayn Twv anoPewv,
amod pLa eTUAEYUEVN opdda avBpwnwv. AUTEC oL AMOYELG TTPOKUTITOUV XWPLg
KpLTIKNA | o€ BAB0¢g culNTAOELG KOL CUYKEVTPWVOVTAL YLOL ETITAEOV
enefepyaoia. ITn oUVEXELD, OAEC OL LEEEG CUTNTOUVTAL KAL CUYKEVTPWVOVTA
Qo Kowou.

Expert Panels come in many shapes and sizes, although the common
conception is of a “Bunch Of Guys Sat Around a Table” (BOGSAT). Such a
panel normally consists of 12 to 15 individuals and is mandated to use its
collective expertise in addressing a particular problem or set of issues.
Experts meet face-to-face, normally in private session, at regular intervals
over a fixed time period
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ATIMZ «EmixeipnuatikoTnTa»

Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H duadkacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.

— Scenario building.

— Brainstorming.

— Critical Technologies.
— Roadmapping

- SWOT

Ev ouvtouia

Strength Weakness Opportunity Threat (SWOT) avdAuon sivat pila pébodog
TIOU OVAAUEL OPXLKA TOUC ECWTEPLKOUC TTOPAYOVTEC EMNPENCHOU OTO
oUOTNUA TTOU MEAETATAL (TL.X. LBLAITEPEC IKAVOTNTEG, EUMOPLKA OHUOTA, K.ATL.)
KoL Toug Taglvopel og Auvarta onpeia kot Aduvaypieg. E¢etalel opolwg Toug
€€WTEPLKOUG OPAYOVTEG (TL.X. TIG EUPUTEPEG KOLVWVLKOOLKOVOULKEG KOl
TePBAANOVTIKEG AAAQYEC, 1] TN CUUTEPLDOPA TWV AVTUTAAWY, TWV
QVTAYWVLOTWVY, TWV 0YopWwV, K.ATL.) Kol TOUG TOPOUCLALEL oo TNV amon Twv
Eukauplwyv Kal Twv AltetAwv. AuTO XpNOLUOTIOLELTAL OTN CUVEXELA yLa VA
gpeuvnBouv miBavec otpatnylkég — mou Ba avarmtuxBouv kat Ba otnpixBouv
oTL SUVAELG Kal Ba UTtEPVIKoOLV 1} Ba TPOCAPUOCTOUV OTLG ASUVAIEG,
TIOPEXOVTOG TN SLOPATIKOTNTA WG TIPOG TOUG TTOPOUG KAL TLG LKOVOTNTEG IOV
amattouvtal yia va avtenetEABouv oe éva petafarlopevo neptBaiiov.
XpnoLuormoleital eup€wg yLla T SLpopdwaon oTpaTNYLKNAG Kot T AnYn
anopAacewv.
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)

H éwadikacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.
— Scenario building.
— Brainstorming.

— Critical Technologies.

— Roadmapping
- SWOT

Critical or key technologies are particularly useful approach as for
assessing various technologies (or research directions)
The method is based on four generic steps.

1.
2.

locate and select a cohort of experts for consultation.

an initial list of technologies is generated— this can be
produced starting from existing lists (e.g. from previous
foresight studies), or the list can be produced by a
combination of brainstorming and bibliographic searches. In
other cases, panels of experts are used in combination with
patent analyses, bibliometrics and other studies.

clustering and prioritizing the list of technologies. This is
typically done through discussion and often voting
procedures. It is at this stage that the criteria of criticality are
applied.

assemble the final list of critical technologies. The final list
may be accompanied by “ID sheets” of identified critical
technologies, specifying their main characteristics, application
areas and the critical problems to be addressed.

The outcomes of the exercise do not constitute final decisions;
rather, they formulate important recommendations by experts to
policy-makers
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Texvoloyikn NMpoorntikn Atepedvnon (Technology Foresight)
H duadkacia - TECHNOLOGY FORESIGHT METHODS

— Delphi.
— Scenario building.
— Brainstorming.

— Critical Technologies.

— Roadmapping
- SWOT

Ev ouvtouia

Technology roadmapping (TRM) is used widely in industry
to support technology strategy and planning. Increasingly,
the approach is being applied in foresight studies, especially
in those exercises that are focused upon particular industrial
sectors.

Technology roadmaps can take many forms, which can be
attributed to the flexibility of the roadmapping concept. In
general, however, roadmaps are comprised of multi-layered
time-based graphical charts that enable technology
developments to be aligned with market trends and drivers.
In this way, research and other development directions can
be established and actions determined in a goal-oriented
mannetr.

More details on the technology roadmapping later........

["Aukepia Kapaykouvn 29



