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ATIMZ «EmixeipnuatikoTnTa» A

Questions set when forming a Technology Strategy

Do we lead or follow in our adoption and development of new technologies?

If and when we follow, do we acquire or imitate the pioneers?

What are the boundaries of our innovation frontier (the maximum level of risk and uncertainty we take in our
innovation projects)?

What comprises our technology platform(s)-- the technologies shared across our products, services, and
processes?

Do we "make" or "buy" our technologies?

What methods do we use to appropriate technologies?

What aggregate level of investment do we make in developing and appropriating new technologies, patents,
trade secrets, standards, speed?

To what extent do we open our innovation process to the outside world?

To what extent and in what ways do we engage partners and suppliers in technology development?

What role do we play in our technological ecosystem?

["Aukepia Kapaykouvn 2
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"Seamless Mobility" (ampéokomTn KivnTikoThTA)

“Brings simplicity to complexity” by tying everything to

mobile handsets
Focuses on “ease of use”

L] . .

From the TS point! i
- wait times; smart

parking makes

* A rationale for staying in many markets :imasms
automotive electronics
home-theatres
emergency-radios
base-stations i

* A way to justify new “transition” products:
high-speed internet access on trains
email in cars

Videophones

Cellular plane-coverage Commercl do-
https://www.mckinsey.com/business- prblocirs s
functions/sustainability/our-insights/the- s PO,

road-to-seamless-urban-mobility

With new Shared AVs
infrastructure and largely replace
policies, AVs are fixed-route buses
able to drive closer  and private cars.
together, increasing
road capacity.

Electric vehicles Some parking
are encouraged areas are
through policies reclaimed for
such as priority public spaces.
parking and

provision of

charging stations.

Taking advantage

of autonomous oper-
ations and predictive
maintenance, trains
run faster and more
consistently.

Bikesharing and
e-scooters
improve last-mile
options to the
train station.
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THE DAWN OF THE
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FOURTH OEXZAATALZ
INDUSTRIAL MostaDen
REVOLUTION
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1. Digitization / Integration

of value chains Location
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Augmented Reality
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Multilevel customer 2. Digitization & 3. Digital

. Advanced
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Assembly Line

4
55 1.0

Steam Engineering

Smart Sensors 30 printing

First Industrial Revolution 1780s—1870s Steam Power & Mechanisation

Second Industrial Revolution 1880s—1930s Mass Production & Electricity

Third Industrial Revolution 1950s—1990s Digitisation, Computing & the Internet
httDS://WWW.VOUtU be.com/watch?v=v9rZ0a3CUC8 Fourth Industrial Revolution 2000-2030s Artificial Intelligence &Internet-of-Things
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Future waves of innovation — Key technologies and key

Developments (Walton: 2017)

Key Technologies
* 3D printing * 5@
* Virtual & augmented reality * Autonomous vehicles
+ Cyber security * Quantum computing
* Semantic search + Quantum internet and teleportation
+ Block Chain + Advanced robotics
* Robotics * Smart homes
* Deep learning/machine learning + Virtual currency
* Internet drones, balloons & satellites * Wearable technologies

* Sensors + Cognitive systems
Key Developments
* Global internet availability + Computing is a utility like water and
» Growth of new cyber security industry electricity
« Increased industry disruption in transport, * Sharing economy
financial services and health * Smart cities

* Internet-of-Things (IOT) + Artificial intelligence

Megatrends and technological trajectories

Megatrends are global, sustained and macro-environmental forces of development that impact business, economy, society, cultures and

people’s personal lives thereby defining the future world and its increasing pace of change (Schwab: 2018).

["Aukepia Kapaykouvn
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[TANEINIXTHMIO

Milestones nopsia uaenud'rwv OEZZAAIAY

4n AIAAEZH 13/11/2020 (ka Kapaykoivn) + | o 4“ A‘MEH 13/11/2020 (Kd K OI'NI'|) .I. [ X
EkpetaAAeuan tng TeXvoAoyiag yLa avTaywvLoTLKS TIAEOVEKTHA I .
ZupTAnpwHaTiKot TpoL (complementary assets) ExperaAAevon tng Texvoloyiag yia avraywviotiké MALOVEKTNHA

e FupmAnpwpatikol mépot (complementary assets)
To kupiapxo ox£6ic (Dominant design)

Texvoloyika npdruna (Standards)

Tuelvat n apBpwrr oxediaon - tpnparotoinon (Modularity):

MAQTQEPHES TPOLOVTWY To kupiapyo oxéslo (Dominant design)

TexUoAOYLKEG TRATQOPHEG KL CTPATNYIKEG OLKOOUOTNHGTIY T elvat n ap@pwrr) oxedlaon - tunparonoinon (Modularity);

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

13/11/2020 NAQTPOPHES IPOLOVIWY
TeXVOAOYLKEG TAQTPOPHEG KAL OTPATNYLKEG OLKOOUOTNHATWY

5n AIAAEZH 27/11/2020 (ka Kapaykoovn) & IA@EZH 1nG EPFAZIAZ: MEAETH APOPQN - OMAAEL 2 ATOMQN. ANAPTHZIH APOPQN

3/11/2020
Texvoloyikr Mpoomrikr Atepebvnon (Technology Foresight)
Texvoloyikr) MNapakoiolnon
Anpwoupyia kal av@hucrn oevaplwv
Texvohoylkog xaptng avarmtuing (Technology Road-Mapping (TRM)
MNapovoiaon epyaciiv A' MEPOZ
ANAGEZH 2n¢ EPTAZIAZ: 5 OEMATA NMPOZX AIEPEYNHZH - OMAAEX 3 ATOMQN - ANAPTHIH .

13/11/2020

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

Digitalisation strategy

Industry 4.0

Avakepahaiwon

MAPOYZIAZH EPFAZION B' MEPOX
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Texvoloyika ntpotuna (Standards)
To kupilapxo oxedio (Dominant design)

["Aukepia Kapaykouvn
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Standards;

The Mars Climate Orbiter, built at a cost of $125 million, was
a 338-kilogram robotic space probe launched by NASA on
December 11, 1998 to study the Martian climate, Martian
atmosphere, and surface changes.
In addition, its function was to act as the communications
relay in the Mars Surveyor ‘98 program for the Mars Polar
Lander.
The navigation team at the Jet Propulsion Laboratory (JPL)
used the metric system of millimeters and meters in its
calculations, while
Lockheed Martin Astronautics in Denver, Colorado, which
designed and built the spacecraft, provided crucial
acceleration data in the English system of inches, feet,
and pounds.
JPL engineers did not take into consideration that the
units had been converted, i.e., the acceleration readings
measured in English units of pound-seconds”2 for a metric
measure of force called newton-seconds”2.

In a sense, the spacecraft was lost in translation.

" METRIC, ENGLISH, WHATEVER..."

I_AU Ks p I’a Ka pav KO L’Jvr] Mars Climate Orbiter incident from 1999? 1 0
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NMwcg dnuioupyeital éva Standard; OEZIAAIAE

Mia rpodiaypa@n eTITPEITEI TNV SIAAEITOUPYIKOTNTA PETASU TTPOIOVTWY, UTTNPECIWY, KAl THNHATWY

auTWV

ITotot ta dnpiovpyoov;

* Etaipeieg (e.g. Microsoft, McDonald'’s)

* Bopnyavika kovooptia /tpaot

+ XbOvdeopot kat kowvotnteg e.g. IATA, Internet

Mnopei va sivau

e avouyto neptpaliov (e.g. Linux, Firefox)
H

Emionpn opyaviopot tonomnoinong (ISO)

"\qa_cnem (_JREEK
STANDARDS

Introduce a great “product”
Come to market ahead of
competition

Build expectations
Develop, or encourage the
development of,

complementary products and
services

Give it away: put the stand
in the public sector

* Sounds great, but this
IS expensivel

* __.and —these days —
your competitor is trying
to do the same thing!

["Aukepia Kapaykouvn 11



ATIMZ «EmixeipnuatikoTnTa»

erlo 75
A &
<, >
& 0
= >
| >
=z 2
<! s
@ :,
S
Tapy

<

AN I ZTHMI

Mwc Ta standards dnuioupyoUV afio VIO TOV KAOTOVOAWTR:  mavemizrsmio
< nuioupy iay N); ganziavamig

KéoTtog ekpdadbnong
O1 katavaAwTég eTEVOUOUV MIA @opd yia va pdBouv va XpnoIJoTToIouV TNV TEXVOAoyid: TT.X. TO
TTANKTPOAGYI0, Ta @UAAa oTo EXCEL , TO KIvRTO KOK

AuvatoTnTeg SIKTUWONG
H agia au¢avel pe Tov apiBud GAAwV atopwy TTOU XPNOIUOTTOIOUV TO idI0 TTPOIOV TT.X. TO Skype

ZUMTTANPWHMATIKA TTPOIOVTA
Au¢non TnG d1I0BeCINOTATAG KAl TWV ETTIAOYWV

KéoT1og Kai Mo16TNTa WG ATToTEAECHA ATTO TNV KAMTTUAN padnong

Value of standards

Driven product
Value to

consumer

NS echnology
Standards

nfographi

// Conventional product

Actual (or anticipated) size of the installed base

["Aukepia Kapaykouvn 12
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Nwg Ta standards ptropei va SucapeoTOUV TOV KATAVAAWT

AiocBnon eSavaykaouou
Microsoft Office — véeg ekdoo€Ig XWpig ouoiaaTikd Adyo

ATtTopévwon

ZUNTTANPWHMATIKA TTPOIOVTA
Avaykn ayopdg Toug

AvAyKn TTPOCWITIKAG KAUTTUANG Halnong

Value of standards

Driven product
Value to
consumer

/ Conventional product

Actual (or anticipated) size of the installed base

MAukepia Kapaykouvn 13
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he original 1873 Sholes and Glidder

father of the qwerty keyboard
Christopher Latham Sholes

The QWERTY standard ©oEzzaniaAz

QWERTY wasn’t always the standard.

In fact, there was a 50 year period of indecision.

In the 1840s, Hues Printing Press tried arranging the
letters like piano keys, and

in 1865, there was Hansen’s Writing Ball.

It wasn’t until 1868 that we start to see the beginnings
of what would come to be the standard typewriter.

cht, 24 lbw

Uses

paicE. L

—

1890s )
Union Typewriter Company
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Christopher Latham Sholes -1870s
‘ i‘a Some of the biggest names in
' ﬂ’;; ?‘,! .;’.-_»,‘;':':
Iy g -

JH 4l - typewriting came together to form
| 4 Union Typewriter Company.

S 1

>
e Shg ) | [

LN

with enough sway in the
market, and classes full of

secretaries who learned the
QWERTY keyboard,

we have the modern-day design
that is here to stay.
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Standards ... S
OQEXXAAIAX

Formal definition of a standard: a “document, established by consensus and approved by a recognized body, that provides, for
common and repeated use, rules, guidelines or characteristics for activities or their results, aimed at the achievement of the
optimum degree of order in a given context”.

Think of them as a formula that describes the best way of doing something.

Standards cover a huge range of activities SO there are several different types of standards: They can be about making a product,
managing a process, delivering a service or supplying materials.

Standards can also be a way to describe a measurement or test method or to establish a common terminology within a specific
sector.

Standards are the distilled wisdom of people with expertise in their subject matter and who know the needs of the organizations
they represent — people such as manufacturers, sellers, buyers, customers, trade associations, users or regulators.

There are myriads of standards...

. Quality management standards to help work more efficiently and reduce product failures.

. Environmental management standards to help reduce environmental impacts, reduce waste and be more sustainable.
. Health and safety standards to help reduce accidents in the workplace.
. Energy management standards to help cut energy consumption.

. Food safety standards to help prevent food from being contaminated.
. IT security standards to help keep sensitive information secure.

(tgup DSTQnDQRDS

different types of standards:

[Vl

'"'é""f:'c% S mDUlS)]IE;;ISQTIgDE::OPm S

*  Basic standards. USEg §§“:§(OmmlTT€ S

. Normal standards. ggﬁ,ﬂ: g§ (UROP(Q";

*  Currentstandards. INTELUIGETT S (iyes SERVICES £ @pPUCATIONSS
. Attainable (expected) standards. s
. Ideal (theoretical) standards. =

["Aukepia Kapaykouvn 16
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[TANE
Most popular Standards aant
European Standards (ENs) are documents that have been ratified by one of the three European
Standardization Organizations (ESOs), CEN, CENELEC or ETSI; recognized as competent in the area of voluntary

technical standardization as for the EU Regulation 1025/2012.

ISO: a worldwide federation of national standards bodies from 140 countries. It promotes the development of
standardization to aid the international exchange of goods and services. ISO's work results in international
agreements, which are published as international standards. An example is ISO 9000 — the family of standards
for quality management. It can also be expressed as BS EN 1SO 9000.

IEC - The International Electrotechnical Commission: IEC is the global organization that prepares and publishes
international standards for all electrical, electronic and related technologies.

BSI :The UK’s national member of the international standards organizations ISO and IEC, and their European
counterparts CEN and CENELEC. It is also a member of a third European Standardization Organization, ETSI,

alongside industry bodies and companies.

DIN coordinates the entire standardization process at Germanl level and
are responsible for organizing German participation in standards work at European and international level.

["Aukepia Kapaykouvn 17
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Most popular Standards .
OELTAAIAT

Most standards concern the inter-operability, quality or safety of products, processes
or systems, but, increasingly, standards are also used in service sectors. "Standards
battles" can have an enormous impact on the competitive position of (groups of)
companies or countries

A hundred years ago, international electrotechnical standardization started because
scientific and technical developments enabled the emergence of products and
systems for which quality, safety and compatibility issues applied that surpassed not
only the company level but also the national level. Since then, many organizations
from all over the world have invested time and money in the development of IEC’s
huge standards collection.

it in an easyio-use way, European

1 6 Standards provide knowledge that mganizations. need 1o g' CENEI.EB
succeed, and delver
Steps of the Standards

Standards (ENs) e devediped by nalional expers. The
Development Process Elrapean standards can also be endorsed as inemational
standards,

International Organization for Standardization (ISO)

International Electrotechnical Commission (IEC)

International Telecommunication Union (ITU)

European Committee for Standardization (CEN)

European Committee for Electrotechnical Standardization (CENELEC
European Telecommunications Standards (ETSI)

Proposal - evaluation and decision

Drafting and consensus building

Publication

["Aukepia Kapaykouvn
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Standards and Technology Strategy
MNpokARoeig:

* Mwg utrooTnpifoupe Tn peTdfaon amrd Ta rponyoupueva standards?

* MNwg dilatnpoupe TNV eueAIgia Kal OTNPICOUNPE TNV KAIVOTOUIA, ATTOPEUYOVTAG MIA yPriyopn £TTIAOYN;
* Mwg opifoupe 10 EUPOG EQapUOYAG Tou standard?

* Tl otnpiCel To TTPO0dOKWUEVO standard, pe Ti ival OXETIKO?

* Molog Ba TTpéTTel va CUPPETEXEI TNV avaTtrTugn Tou standard?

ApXIKA epwTAMATA:

+ Tloieg Ba gival o1 oTPATNYIKEG CUVETTEIEG ETTIAOYAG / GUMMPETOXAG OTNV avaTTTugn Kamoiwv standards?

 [loiog Ba eival o utreuBuvog? Mwg Ba yivel n TTpocToIyaaia? MNwg o1 oxeTIKES OPATEIG OXETICOVTAI PE TIG UTTOAOITTEG
0pPYaVWOIAKES AsIToupyieg?

+ Tloieg €ival o1 ETMITITWOEIG TOU OnuEiou Tou KUKAOU (WG TNG OTOXEUMEVNG TEXVOAOYIAG yia TV avdaTiTuén Twv standards?

“Companies that fail to participate in the development of standards (including working to block
adverse developments) that are critical to their operations and planning are forced to live by
what is determined by competitors™.

Participation also can be an invaluable means of testing new ideas, and assessing needs of
stakeholders, industry and technology trends and strengths and vulnerabilities relative to
competitors represented in the development process».

For further reading:
4 CASES ON Standards issues: https://www.iec.ch/about/globalreach/academia/pdf/vries-1.pdf
https://globalizationandhealth.biomedcentral.com/track/pdf/10.1186/1744-8603-9-49

["Aukepia Kapaykouvn 19
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AN I ZTHMI

The Dominant Design SETTANTAT

Dominant design is a technology management concept
introduced by Utterback and Abernathy in 1975,
identifying key technological features that become

a de facto standard.

Kupiapyxo ox£010 gival:
e AuUTO 110U KEPDICEI TNV TTIOTN TNG ayopPAs(> 50% TwV VEWV £QAPUOYWV)

e AUTO TTOU TTPETTEI VA TNPOUV AVTAYWVIOTEG KAl KAIVOTOUO! av €TTIOUUOUV
TNV KuplapXia TNG avaduouevng ayopag

A dominant design is a single architecture
that establishes dominance in a product
class (Abernathy, 1978; Sahal, 1981).

["Aukepia Kapaykouvn 20
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Examples of Dominant Designs
Automobiles
Model T Ford, Piston IC engine, steel unibody, integrated engine/transmission, 4 wheels

PC
IBM 360, Windows GUI, pointer, keyboard, desktop display

Mobile phone

finger-based touch screen, icon-based GUI, app store
Bicycle

diamond-frame, chain drive, pneumatic tire, hand brake
Airplanes

Douglas DC-3, pressurized aluminum cylinder, fuel in wings, wing-mounted high-bypass turbofan

Four function calculator and the iPod and iPhone.
AC power and direct current electricity in the late 1800s.
The videotape format war between Betamax and VHS, when VHS became the de facto video tape standard.

The desktop metaphor introduced by Xerox's Alto became the dominant design in PC operating systems.
.’ 5

["Aukepia Kapaykouvn
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The Dominant Design SEE AN

What?

« Consensus of industry (producers and consumers) on configuration and
features of product.

* The “mass market” solution.

* Not always the “best” solution in terms of product performance (e.g., Qwerty)

Drivers

 Learning and incremental innovation to discover best match between solution and
need

 Benefits of de facto standards.

« Scale economies in supply network and infrastructure.

* Network externalities.

May Not Apply When...

 Highly heterogeneous markets with associated diversity in needs.

« Minimal benefits of standardization (e.g., no scale economies in complementary
assets

["Aukepia Kapaykouvn 22
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The Dominant Design A

MODEL T — Architectural innovations OEXLZAAIAYL

stand out as creative acts of adapting and applying latent technologies to previously unarticularted user

needs. It is the insight and conception about fresh roles for existing inventions and technologies that
mark this kind of innovation.

Though there were some disruptive elements in its technology,
its genius lay more in

a creative synthesis of technology innovated by its diverse
predecessors.

Model A -niche creation innovation

The Model A -late 1927 and a great success.

Its appeal stemmed from the combination of features, the
refinements and improvements in existing design concepts,
and major advances in performance and styling.

In its basic design, the Model A was a synthesis and
refinement of concepts that had been introduced

by other manufacturers

Model A gave definition to an emerging market segment (the moderately priced

family car - good performance, modern styling, comfortable, convenient) through
incremental innovation. 23

["Aukepia Kapaykouvn
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Kupiapxo Design: ox1 mavra n kaAUtepn Auon OESTAAIAT
JUpdwva pe touc Anderson and Tushman, (1990):

The emergence of dominant designs, unlike technological discontinuities,

is not a function of technological determinism,;

they do not appear because there is one best way to implement a product or
process. Rival designs are often technologically superior on one or more key
performance dimensions.

For example,

* the IBM PC was not the fastest personal computer,

* JVC's VHS format did not offer the sharpest videocassette reproduction, and
* Westinghouse's AC power systems were not the most efficient.

Dominant designs may not even be particularly innovative;

they often incorporate features pioneered elsewhere (Millera nd Sawers, 1968).

["Aukepia Kapaykouvn 24
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The Dominant Design LANEDIET O

Odnyei oTnh dnyioupyia:

«  Texvohoyikwy TTpoTUTWyY (Standards) '

Once a design becomes an industry standard, it is
difficult to dislodge. Volume production of the dominant

750-710 BC

gth — 13t century 1260/129

design creates economies due to learning by doing (Arrow, % | .
1962; Rosenberg, 1982). O b /| . )
, , , - : D
- TUTWV TTAATPOPHAC TEXVOAOYiIaG bisisentare d ‘OO
(Hashimoto, K. (2003). Apxnh
TpoypAHpaTioPoU, oxediaopou Kal

TTApAywylkAG PAong o€ Hid TEXVOAOYIKA
mAatgopua (Kim, 2003).

1752 Late 18" century

19t century 20" century 21% century?

O kUkAoc Twhc Tng TexvoAoyiag TagivopeiTal opoiwe pPe Tov KUKAO
Cwng Tou mpoiovTog (Rhyne, 1996).

25
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The Dominant Design

AvadueTal atrd PIfIKEG KAIVOTOMIEG: KAOTAOKEUAOTEG, TTPOUNBEUTEG, TTEAATEC KOl PUBUIOTIKOI
OpYyavIoMOoi €TTIBUPOUYV TN peiwon TG aBeBaidTnTag Katd TNV TTEPiIodO TNG «CUPWONG».

2uvdéeTal Aueoa PE TNV d1Ad00N MIAG VENG YEVIAG TEXVOAOYIAG.
AvadueTal atrd Tn {ATNON TNG ayopdg TTou eTTNPEAZETAI ATTO VA OCUVOUAOUO TEXVOAOYIKWV

IKAVOTHTWYV KAl ATOPIKWY — OPYAVWOIOKWY-KUBEPVNTIKWY TTapayovTwy (TT.X. aywvag emkpatnong AC
vs DC).

Otav kafiepwOei aAAAlEl 0 AVTAYWVIOHOG. -0 AVTAYWVIONOC TTEPVA APXIKA O€ OTPATNYIKEG NYETIAC
KOOTOUG 1] €0TiaoNG KOOTOUG Kal dIAQOoPOTToinong Ye TTapaAlayEg oTo design (OIKOVOMIES KAiJakag Kal
olkovouieg uddnong). Ki auté otapatdel Otav EpXETAI IA VEQ TEXVOAOYIKA £TTAVACTACH.

MeTaBEéTel TRV £0TiOON ATTO TV TEXVOAOYIKK KAIVOTOMIO TTPOIOVTOG OE TEXVOAOYIEG
S10dIKaCIWV: N KABIEpWON UIAS KUPIapXNG OPXITEKTOVIKAG TTPOIOVTOC ETTITPETTEI TNV METARACN atTd
TNV KAIVOTOMia TTPOIOVTOG O€ KalvoTodia d1adIkaaiag.

Anpioupyia VEWV £EEIBIKEUPEVWV ayOopwWV —

After emergency: The dominant design is continuously improved by incremental innovations,
which maintain the basic product architecture.

["Aukepia Kapaykouvn 26
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The Dominant Design SETTANTAT

Ta Kuplapxa oxXeSLO UTIOPOVV VA TIPOKVYPOUV KOl UE AAAOUG TPOTIOUG,. ..

H 1ox0¢ Tou Kupiapxov Taiktn: T.X. IBM PC

Evag loxupog maiktng: T.x. U.S. Air Force imposed numerical control

on the programmable machine-tool industry (Noble, 1984).

Evag Blopnxavikog ouvoEopoG: T.X. computer communications

protocols (Farrell and Saloner, 1988)

H dnuovpyia pag cuppoxiog yopw armo eva tpoTumo: 1. shared
bank-card systems (Phillips,1 987).

NopoBeaoia: T.x. Ta TIpoTLTIAl TNG TNAEOpaonG (Pelkmans and Beuter,
1987)
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Technological discontinuity and Dominant Design
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OEXXAATAL

Anderson Philip and M. L. Tushman, 1990, Technological Discontinuities and Dominant Designs

TexvoAOYLKI) ACUVEXELA Elval OTAV LA KollvoTtopia:
o) wOel pmpootad tn anoddoon HLaC apapETpoU Wlaitepng aAAd TTOAU

ONUOVTLKA Kol

B) To kavel aAAalovtac evieAwC 0 oXESLO Tou Tipoiovtoc 1 TN Stadkaoiag Kot
oxL armAd Steupuvovtag TV unapyxovoa kKAipoaka oxediwv (Anderson and

Tushman, 1990)

Figure 1. The technology cycle.

Product discontinuities:

jet (vs. piston) engines,

diesel (vs. steam) locomotives,
electronic (vs. mechanical)
typing,

quartz (vs. mechanical)
movements in watches,

CT scanners (vs. x-rays),
tran-sistors)

Technological
Discontinuity 1

PaVaVa WiV W o o N o NN T

Era of Ferment
® Design Competition
e Substitution

Era of Incremental Change
® Elaboration of
Dominant Design

AnAN

Technological

Process discontinuities

electronic imaging (vs. light-lens
copying), genetic engineering using
restriction enzymes, and dry gelatin
photographic processes

» TIME

Discontinuity 2
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The Dominant Design OETTANTAS

Table 5-4: Technology first-mover advantages and disadvantages (Porter M.E. 1985: 186f)).

First-Mover Advantages First-Mover Disadvantages

Reputation for innovation
Preempting a position

Switching costs of customers
Selection of distnbution channels
Leamung curve effects

Pioneenng costs

Uncertainty of demand
Changing customer demands
Access to resources Specificity of early mvestments

Definition of standards Technological discontinuities

Institutional barriers Low-cost imitation
Initial profits

0
0
0
0
0
Q
Q
Q
0

first versions will not become dominant designs, despite
first-mover advantages that may accrue to their sponsors and
cost reductions from moving along an experience curve
ahead of rivals.
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The Dominant Design

4-6: Technology configuration and dominant designs (adapted from Tushman M.L.,
Rosenkopf L. 1992)

- Basis of Arbiter of
Driver of Progress D s T e s
Non- & ==
simple Sub-process elimination Single or focused
assembled ) A s i for —
Component substitution community
products
= Subsystem substitution .
Closed » New subsystem dominant ml I'm Professional,
assembled design ,.i..dmm ogenizational
system Subsystem elimination | yencions of merit |  COMTUNites
New linking technology
Open New subsystem dominant | alternative interfa organizational,
systems ) and designs with professional
yS Subsystem efimination | diverse dmensions govemment
New linking technology of merit communities

The authors argue that scope and form of a dominant design, which emerges in an industry, depends on the complexity of its
technology configuration.

Tushman and Rosenkopf identified three basic categories of industries. In all three industry types, product, process or material
technologies and technological innovations are potential sources of competitive advantage

Depending on the technology configuration of the industry, a dominant design is constituted by bundle of product and
process technologies and its progress is driven by different factors.
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1832, the British Crown Glass Company (later
Chance Brothers) became the first company to
adopt the cylinder method to produce sheet
glass (window / plate glass)

When glass manufacture began in America, the
dominant process was hand cylinder blowing.

In 1857, the first U.S. plate glass factory was
established, bringing to this country the
European process of rolling a glass sheet on a
table.

In 1903, J. H. Lubbers of American Window
Glass perfected a machine that could blow
glass cylinders rapidly and inexpensively. kept
its process proprietary.

In 1917, the Colburn process for drawing a
continuous ribbon from a tank of molten glass
was introduced commercially

Pilkington, British glassmaker 1950

Figure 2a. Technological progress of machines in the U.S. flat-glass
industry, in square feet per hour.
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Figure 2b. Technological progress of machines in the U.S. container-
glass industry, in bottles per minute.
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The Dominant Design
Processes for making flat glass include:

. Broad sheet method (13th century)

. Window crown glass technique (14th century)
. Blown plate method (17th century)

. Plate polishing (17th century)

. Cylinder blown sheet method

. Rolling (rolled plate glass, figure rolled glass) (19th century)

. Machine drawn cylinder sheet method (early 20th century)

. Fourcault process (1900s) T
. Overflow downdraw method (1960s)

Float-glass process
Mo/H-gas controlled atmosphere

Ve

heaters

|\ float bath molten tin ”11 ers
glass == annealing ~—~—

ribbon le '” 4 stac }qul ass
. OA LS

jlalnrnj tip

\ ....“h“'

cooling zone

furnace fire polishing zone
urnhace heating zone 32

from rollers
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The Dominant Design

{2) (3) (4)
(1) Year Effect on Industry
Discontinuity introduced competence standard
Container glass
Semiautomatic 1893 Destroying United Machine
machinery
Owens machine 1903 Destroying AN/AR Series
Gob-fed machinery 1915 Enhancing IS Model C
Double gobbing 1937 Enhancing 5-section
Model E
Flat glass
Machine cylinder 1903 Enhancing Improved Lubbers
Drawing machines 1917 Destroying Fourcault machine
Continuous forming 1923 Destroying None
Float glass 1963 Destroying None
(8)
{(5) (6) (7) Performance (9)
Year standard Time to Year new of dominant Performance
achieves 50% standard sales peak design frontier*
Container glass
1908 15 years 1910 6.5 15
1915 12 years 1917 40 50
1927 12 years 1930 125 135
1948 11 years 1956 250 270
Flat glass
1911 8 years 1915 800 800
1940 1000 1160 33

1937 20 years

Mio
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EKpeTAAAEUON TNC TEXVOAOYLOLC VLA OLVTOYWVLGTLKO TTAEOVEKTNLOL
ZuuntAnpwuatikol mopot (complementary assets)

Some principles
Profiting from innovation is a theory that accounts for marketplace outcomes
between innovators and follow-on rivals.

To Baokd SOMLKA oToLXELOL AMOS00NC HLOG KOLLVOTOMIAG:
Appropriability
Dominant design
Complementary assets

Almost all innovations require complementary investments.

The weaker the appropriability regime applicable to an innovation, and the
weaker the market position of the innovator with respect to providers of
complements, the harder it will be for the innovator to build a long-term
advantage without pursuing corrective measures such as vertical integration.
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EkuetaAAeuon thc TEXVOAOYLOC YLOL OLVTOYWVLOTLKO
TMAEOVEKTN LA

YupMAnpwpaTikol topol (complementary assets)

Aev melpadleL av elote

0 «ypnyopog SeUTEPOG

'H akoun kat o
«opyoropnHeEVOC Tpitocy !

What delernines the share of profits coplued by the
innovator?
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Ta BaclKA SOULKA GTOLYELA LLLOLC KOLLVOTOULLOLC

TEXVIKN yvwon — €V LEPEL KWOLKOTIOLNEVN KaLl
EV LEPEL ApPNTN

EmwtuxnMEVN EPMOPEVHATONOLNON = Xpon TG
TEXVOYVWOLAC 0 oUVOUOOUO ME AAAEC
LKAVOTNTEG / tOpouc (TT.X. TAvVTA LAPKETLVYK,
UTtNPECLEC LETA TNV TTWANON K.O.)

AAAEC CUMTTANPWHLOTLKOTNTEC
[.x.
1o PC hardware amaoutest software
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ZUMITANPWHOTLKOL TTOPOL HLOG KOLLVOTOMLOC

ATtoteAOUV {WTIKA SOMLKA oTOLXELQ YO TNV ETILTUXN

EUTTOPEVOTOTIOLNON MLOG KOLVOTOMLOG

[evikol topol: AveédptntoL amd tnv
KolLvOTOLaL

M.X. 0 EOMALOUOC KOTAOKEUNG TWV 0BANTIKWY TTATIOUTOLWY

EéelOIkeUpEVOL TTOPOL: LOVOUEPNG €€ApTnON
M.X. oLt MWANTEG pag papUaKEUTIKAG eTalpeiag / ouvhBwG ekmaldelovTal EKTETOUEV
lOWG KAl o€ La Lovo Katnyopia papuakwy

YuveleldLkeupEvVoL TTOpoL: SLPEPNAC €dptnon
M.x. meplotpodLkog KivntRpag Mazda - cuvtrpnon

["Aukepia Kapaykouvn

Dependence of tha Assat on the nnovalion

Dependance of Innovation on
Complementary Assets
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Main complementary assets: manufacturing
and channels (marketing)

iig. 1. Representative complementary assets needed to commercialize an innovation-shaded area represents the less imitable portion of the value
hain, Quiler segments represent complementary assels; inner circle segments represent know-how (Fig. 7.1 in Tecce (1992b). This is adapted (rom
ig. 5 in Teece (1986)).
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fu“‘
\={
2\

¥

2upmAnpwpatikol topol (complementary assets) .
OEXXAATAXL

Innovotor Followerimitator

H wotopia....

! EMI CAT SCANNER
e Pilkington {Flgat Glass) ® (BM (Personat
Computer)
o G.D. Searle o Matsushita (VHS
Win (NutraSween) video recorders)
Dupont (Teflon) o Seiko (quartzx watch) |
‘ 3
RC Cola (diet cold) o Kodak
e EML (scanner) (Instant photography)
lose | ® Bowmar e Northwup (F20)
T (pocket calculator)
Xerox (office computer) ¢ DEC (petsonal
| computer)
DeHavilland (Comet)

MBavO ATTOTEAECHUOL KOLLVOTOMLOLC
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[IANEIIIZETHMIO

O AN LA

T 0ev mnye

KAAQ OtV
ITePUITMOT) h
j-

mg EML;;; ‘E‘"i
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FAvkepla Kapaykolvn https://www.youtube.com/watch?v=svdRL2WNiCY
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EMI CAT SCANNER
(limited IPRs)

* Y{ynAn texvoloyia — anattolos
eknaidevon, umootnplén, cuvtipnon

* HEMI gv eixe ouveldbntomnoloeL tnv
avaykalotnTa Twv avw (va amoktnioet /
Va CUVEPYQOTEL (TT.X. LE TN Siemens)

* GE /Technicare — avtaywvloTEG e TLG
{NTOUEVEG LKAVOTNTEC / EUMELPOL OF
LOTPLKO EEOTALOUO HE AN VLA TTOLOTNTA,
alomioTia Kal service
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RC cola

7
|

|
!
l
[
1

L0
KOUTTLOUTEPAKL TOEMNG Bowmar el
ooeoe]|
//Texas Instruments, Hewlett P To)
Packard o o0
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| '/ééiﬁé_i‘;:;‘:ﬁ?; ) B eErrAAlAT
brand names number one and number two F NI
ere Marlboro and coca-cola it's kind of

nteresting number threewas Schwinn

The Greatest
Bicycle Company

After 97 years of famil
ownership

Schwinn files for
bankruptcy

MAukepia Kapaykouvn 43



ATIMZ «EmixeipnuatikétnTa» /??&
HANE\;IZT/HMIO
AV UTIAPXOUV KALVOTOHOL TIOU aoTuyxdvouy, Ba urtdpyouy == =44 1A

Ol LLUNTEC TTov emttuyyavouv!!!

IBM PC (1981)

G.D. Searle’s NutraSweet (aspartame) (1982)

$74 million (1982) --- $700 million (1985) / 50% of US sugar substitute market
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TANEIIIZTHMIO

IBM PC OEXXAATALX
ATIOOELKVUEL TIWC EVAL VEO TIPOTOV UE PETPLA TEXVOAOYLKN avATtTtuén PpEPVEL onUaVTIKA €éc00da oTOV
dnuloupyo tou

1981: 1 €toc NPD
What’s new? Intel 8088 (new 16-bit microprocessor)
DOS (new disk operating system) Adapted for IBM by Microsoft.

MEpav AUTWV TWV HLKPO-KOLVOTOULWV:
Yi00£Tnon uTtaPXOVIWY ULKPO — TtpoTUTIWYV (standards)

2?? JUUMANPWUATLKOL TTOpOoL (UTIAPXOVTEC 1 TaXEwC SnuLloupyoupevol) yupw amo tov H/Y.

- YLo00£TNON PXLTEKTOVLKNC QVOLXTOU CUCTAMOTOC

- AwaBeolun og 6Aouc n MAnpodopia Tou AELTOUPYLKOU TNEG CUCTAMATOC (2Ta pEoa tou 1983,
urtpxav 3000 npoidvta hardware & software yia to PC)

Yninpxe pioko yia toug dnuoupyoug Software?
To 6vopa tnG eTOLpELag KoL n S€oeVon OTO £pyO:
0 TTAEOV ONMOVTLKOC CUVEEELSIKEV LEVOC TTOPOC eival n ¢ApN tng IBM kat n mapdadoon mou eixe
OTOV XWPO TNG.
E€aodpalion tou otL to PC-DOS Ba ywvotav Blopnyaviko potumo (industry standard) / apa n
dnuioupyia software ©A HTAN ANEZAPTHTH armo tnv IBM
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II EII 0

Apple Inc., which has come to dominate the tablet computer market, OELZAAIAL
did not succeed by being the first to market

Apple’s technology strategy for the iPad was to imitate and improve the original tablet
technology.

Apple achieved a competitive advantage in this market by controlling key specialized
assets:
* astrong brand;
* several complementary technologies which successfully transferred from its digital
music player, the iPod;
* in-house digital rights management software;
* tacit technical capabilities that deliver a product with proverbial design and an
interface that is easy to use.
Apple also controls key co-specialized assets such as the Apps and iTunes Stores: huge
marketplaces owned by Apple that enhance the user experience through the online
purchase of functional applications and music.
Their use in conjunction with the innovation is value-enhancing.
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Apple Inc., which has come to dominate the tablet computer market,
o . N I1 ETI 0
did not succeed by being the first to market OEYTYAAIAT

Further complementarities:
On the one hand, Apple benefits from the virtual stores since they encourage its
consumers to remain loyal and enhance its bargaining position

on the other hand, the iPad benefits the virtual stores, since it provides developers
and artists with a large installed base of Apple customers.

Apple outsources production and assembly associated with the iPad,
since these are
generic complementary assets that are available in competitive market
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G.D. Searle’s NutraSweet

Strong IPRs

Patent in 1970 (USA, Japan, Canada, Australia, UK, Frnce, Germany etc) for 17 years
Approval for human consumption in 1982

Special legislation (Searle pushes law for that) — 5 more years of the patent in USA and U.K.

Swirl —logo on all products that use it

Develops tradename (“Equal”) for a table top version of the product (trademark law provides
protection against “unfair” competition as long as the owner of the mark continues to use it).
Searle builds a position in complementary assets

Searle ouvepyaletal pe mapaywyo (Ajinomoto) Bloxnuikwy e TTOAUXPOVN EUTIELPLO KL APPNTN
yvwon (mépav tng KwOLKOTIOLNUEVNC).

Q¢ va AN€eL n maTEvTa — LOKPOXPOVLA EUTIELPLO, NYECLA KOOTOUC KoL EUTTOPLKA LLUOTLKA (TTOU o€
avtiBeon pe TIg matevieg dev €xouv nuepounvia Anéng).

OyxL untepyoAaBiec =kpatnoe tnv mapaywyn / dnuiovpynoe aftoloyo tradename /

v U
. ‘s
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‘ The Comparative Success of Leaders and Followers I OEZLAAIA

PRODUCT INNOVATOR FOLLOWER WINNER
Jet Airliners De Havilland (Comet) Boeing (707) Follower
Float glass Pilkington Coming Leader

X - Ray Scanner EMI General Electric Follower
Office P.C. Xerox IBM Follower
Diet Cola R.C. Cola Coca Cola Follower
Instant Cameras Polaroid Kodak Leader
Pocket Calculator Bowmar Texas Instruments Follower
Microwave Oven Raytheon Samsung Follower
Photo Copiers Xerox Canon Follower
Fiber Optic Cable Corning many companies Leader
Video Games Players Atan Nintendo/Sega Followers
Disposable Diapers Proctor & Gamble Kimberly-Clark Leader
Internet Browser Metscape Microsoft Follower
Teflon DuPont many companies Leader

Adapted from Grant, 1098; Teece, 1088
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l'IANEl'l.IVM;Z.THMIO
OEXLZAAIAX
A common situation, however, involves start-ups lacking downstream complementary assets:

when these are specialized and the invention is easy to imitate, these companies

tend to lose the competitive battle in the marketplace, as owners of complementary assets

imitate and exploit their inventions.

AUOKOAO ylLa MLKPEC ETIXELPNOELG KoL start-ups

In this case, vertical integration in the product market is deemed to be a failure.

A combination of a strong appropriability regime and lack of specialized complementary assets
leads small companies to contract for access to the complementary assets.

Contracting can be accomplished through a variety of cooperative strategies that allow the
innovator to share the profits from innovation with the complementary assets holders, such as
licensing, joint ventures or the sale of the company

Technology strategy decisions!
& A “make component sourcing” decision yields better performance for firms before the
- l emergence of a dominant design (in the pre-dominant design era),
| TIPI while
a “buy component sourcing decision” yields better performance after the dominant
l design’s emergence (in the post-dominant design era)
["Aukepia Kapaykouvn 50
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= - = [IANEIIIXTHMIO
Alternative Strategies for Exploiting OESTAALAT
. ] Outsourcing Strategic Joint Internal
Licensing certain Alliance Venture  Commercialization
functions
Very small Limit el Shares
investment risk, ITILS Cap ;
Risk & but returns alsa investment, but EEH_EEEH:E investment and | Biggest investment
L may creste XY, | risk. Risk of requirement and
Return limited {unles=s risks of - N
patent position very E'E'F;F;?ﬂ?;ﬂn irformal E;ﬂ&g?;ement {:urre;::u::lmgn:-:::s_
ro L= | I Supplies/parmers Benefits o
zEk:g} fme teaa structure and culture clash
Com |]'E'tll'lg accessing of Permits pooling of the mu'mmenﬁHEWE
Resources Few outside resources and capabilities of n;rlln:'.e park; on
resources and more than one fim MPEHI!W- :?slril:lutr?u
capabilities iﬂﬂ ity. di iom,
Kionica Pi=ar's computer Appl 4
licensing its animated movies (e.g. ple an Microsoft and Tl divestrment of
Examples e g - vestrnent o
P digitsl camers “Toy Story”) marketed :Sr:mm b‘{"géle' MBC formed | its Digital Signal
to Hewlett and distributed by ewtan MSHNBC Processing Chips
Packard Disney Co.
Source: Gramt, 1883
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Key:
Strategies Complementary assets (CA)
Outcomes Specialized/co-specialized
Generic
Innovator owns CA* Innovator does not own CA*
Contract to Contract to
access CAt Integrate access CA}
Easy* C )
onsumers will i
Innovator will CA holders will
capture largest P ———
share of value capture largest capiure larges
: : hare of PFI
from innovation share of PFI 8
Imitation
Contract to Contract to
access CA integrate access CA
Difficult* Innovator will
Innovator will Capture 'fa’ggls‘ share| Innovator will
capture largest 0 . share rents with
share of PFI (best case scenario CA holders

for innovator)

*: Ownership (or lack of it) may reflect cases whereby the innovator is in a better (or worse) position relative to potential rivals for the acquistion of CA.
t: In this case it may be hard for the innovator to recover the investment required to create the innovation.

* Ease of imitation is mainly determined by the efficacy of intellectual property rights protection and the replicability of the innovation.

Complementary Asset, Fig. 1 Profits from innovation (PFT): Teece’s model (Adapted from Teece (1986))
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key:

D.J. Teece / Research Policy 35 (2006) 1131-1146

strategies

Weak Legal/Technical Appropriability

Innovator Excellently
Positioned versus Imitators

[nnawvator Poorly Positioned
versus Imitators with Respect to

RS Tm:f I;Zghg:.;l"echmcal with Respect to Commissioning| Commissioning
AAppropriasrity Complementary Assets Complementary Assets
Innovators and (1) @ (3)
imitators contract contract
advantageously
positioned via a
vis independent .
. innovator or
imitator will
I ta i innoy -
complementary mnovator innovator win; asset
assets will win should win B ners won't
benefit
Innovators and (4 (5) (©)
imitators contract if can do integrate contract (to
disadvantageously 50 On competifive limit
positioned via a vis terms, ifegrate exposure}
independent if mnovator
owners of NECessary should win; innovator or

complementary
A35els

may have to
share profits
with asset
holders

innovator
should win

will gradually
lose to imitators
and/or asset
holders

Dearee of intellectual property protection

Fig. 2. Contract and inlegration strategics and oulcomes [or innovalors: specialized assel case (Fig. 11 in Tecee (1986)).

dwoa Jo siaumo

SNSIA SIOMRJIWISI0IRAOUUI JO 1amod Joyie |y

§12558 ATRIUANA]

1137



ATIMZ «EmixeipnuatikoTnTa»

ApOBpwtn oxediaon — tunpartonoinon (Modularity)
MAatdoppec
TexvoAoylkeC MAATPOPUEC KOL OTPOTNYLKEC OLKOOCUGTNHATWY

variable

variable variable variable
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ApBpwtn oxediaon — tunpatonoinon (Modularity)

Module: a unit which serves identifiable functions, while its structural elements are strongly
interconnected, and weakly connected to elements in other units/modules. A module may also be
changed and replaced easily and produced independently for subsequent assembly

Modular systems are composed of elements, or “modules,” that independently perform distinctive
Functions

Modularity: the technological architecture consists of components as building blocks that can be
separated and combined (modules) AND intentionally creates a high degree of independence or “loose
coupling” between components, enabling modular innovation.

Modularity in Design (MID)
Modularity in product variants design is a prerequisite for designing prao
to the product design architecture where alternate product variants are
combinations that to differentiating the main product into variants

Modularity in Production (MIP)
Components are pre-combined off-line into sub-assemblies
for simpler final assembly tasks

MODULAR DESIGN EXAMPLES Memory cards for cameras and consumer eIeiH!' F
Users can replace them to increase their devices’ performance.
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Modularity: apBpwtn oxediaon — tunpatonoinon nen %iﬂ% L

IBM System/360 (second generation computer) : first appearance of the dominating computing

platform of the mainframe segment

* substantial cost over-runs in the development phase

» upgrading of components relatively cheap and easy due to modularity.

» offering operating system compatibility across computers of different processor speeds and disk sizes.
Application software and databases on one system could be easily moved to another within the platform.

* IBM developed technical standards for product interoperability and embedded these standards in new versions
of all its mainframe products.

The nexus of compatibility standards between hardware and software is the hallmark of a platform; the System/360
was a platform sponsored by IBM. A customer-written program adhering to the platform standard would function on
any machine drawn from a wide variety of system configurations. WHAT IS A PLATFROM???

Other Modularity examples: Boeing 777; Volkswagen trucks and buses; Black and Decker power tools

industries with international standards: automobile, computer hardware/software industry

CASE STUDY: the rise of Sun Microsystems and the fall of Apollo - difficulties associated with proprietary
products and open architecture products.
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ApBpwtn oxediaon — tpunpatonoinon (Modularity) ko o S
nAaTHOPLES MPOIOVTWV OELTZAAIAY

Platforms: complex architectures of standardized components ((Bresnahan & Greenstein, 1999; Eisenmann,
2007), bundles of standard components around which buyers and sellers coordinate efforts (Bresnahan and
Greenstein, 1999)

Product platform : a set of common elements (parts, components, processes, sequences, etc.) sharing the
underlying core technology based on which a stream of derivative products can be efficiently developed and
launched (Simpson,2004).

Industry platforms: technological building blocks (e.g. technologies, products, services) acting as foundation
on top of which an array of firms, organized in a set of interdependent firms (sometimes called “ecosystem’),
can develop their own complementary products, technologies and services(Gawer, 2009).

PP vs IP: a product is largely proprietary and under one company’s control, // an industry platform is a
foundation technology or service that is essential for a broader, interdependent ecosystem of businesses.

Especially for computing platforms: success is courting and maintaining a vibrant supply of third party
complements (“software”) that makes a product (“hardware”) more valuable

Keys to platform success: 1) a technical architecture of standards that a) both facilitates complementary
assets and allows re-use between vendors and product generations and b) allows modular innovation by both
the platform sponsor and by third party complementors; 2) complementary innovations

Ecosystem: The interdependence of the sponsor with its complementors
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* Greater ability to tailor products to the needs of different market segments or customers. OE22

* Reduced costs of addressing the specific needs of a market segment or of an individual customer. (e.g.
When producing larger volumes of common parts, companies achieve economies of scale, common machinery, equipment, and
tooling, and the engineering time needed to create them, can be shared across higher production volumes).

*  Companies can simplify systemic complexity. Cutting the number of parts and processes lowers costs in
materials management, logistics, distribution, inventory management, sales and service, and purchasing.

* lower risk.

* improved service.

Figure 1 Figure 2
Trade-off between Distinctiveness and Commonality Modular and Integral Architectures for an Instrument Panel
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Industry Platforms and platform leaders

TANEIIIZTHMIO

OEXXAATAX
Platform “owners” : firms that own a core element of the technological system that defines their

forward evolution. I.x.
Microsoft Corp. benefits from competition among personal PC manufacturers that use its operating system, BUT they, in contrast, benefit when
customers perceive their products as unique and therefore do not want cutthroat competition at the product or system level where they compete

Platform leaders” (Gawer & Cusumano,2002, 2004, 2008)- organizations that:
manage to successfully establish their product, service, or technology, as an industry platform;
» orchestrate firms whose combined products, technologies, or services add value to the ecosystem as

well as end-users
« Aim to create innovation in complementary products and services, which in turn increase the value of

their own product or service,
« wish to maintain or increase competition among complementors, there by maintaining their bargaining
power over complementors.

Therefore, key principles of platform leadership :
technology design,

strong relations with complementors,
internal organization,

f| m SCO p e (Is it preferable to create product complements internally or let the ‘'market’ produce them?)
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Industry Platforms and platform leaders

Platforms and platform leaders

exist in various industries, (of course in all high- tech industries!): Google, Microsoft
Windows, cell phone operating systems, fuel cell automotive engines

Provide an essential, or “core,” function to an encompassing system of use. They
are subject to “network effects,” to dynamically reinforce early-gained advantages

e.g. the existence of complementary products or a user base. E.g. hydrogen fuel cells,
platforms for micropayments (for banks, credit card companies, internet services)

embedded within industrial ecosystems, have redesigned our industrial landscapes,
upset the balance of power between firms, fostered innovation

What if | overlook the platform potential of my products?
Apple Inc’s Macintosh PC was the leading PC when
introduced but didn’t become the dominant personal
computing platform,

Apple did not open the Mac’s architecture and software
to third-party complementors and licensees.

B
v
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Industry Platforms and platform leaders
TANEIIIZTHMIO
OEXXZAAIAYX

NOT every market has to have a platform leader.

In some large markets, (e.g. video game consoles or Web portals), several platform companies can

persist without one clear winner.

PREREQUISITE: enough room for differentiation in user needs -specific niches or segments, low switch

barriers for users

NOT every product can become a platform.
A product - a technology - service must satisfy 2 prerequisite conditions:
1) It should perform at least one essential function within a “system of use” or solve an essential

technological problem within an industry, (e.g. Microsoft’s Windows operating system and Intel’'s microprocessor
were both essential platform components of the original IBM and IBM-compatible personal computers)

and
2) It should be easy to connect to or to build upon to expand the system of use AND allow new and even
unintended end-uses. (e.g. external companies have succeeded in developing complementary and interoperable products)

Examples:
Negotiates licensing rates, packages Takes in components, manufactures a Purchases goods wholesale, presents in
the offerings, and sells monthly finished car, and sells to consumers a retail location, and sells with markup

access

PHILIPS ias
- Vanguard
Buys trucks, pairs them with skilled Takes in components, manufactures a Purchases sector stocks, packages
drivers, and offers full-freight medical device, and sells to consumers them, and sells as diversified asset
solutions class
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Platform leadership: The story of Intel
from a simple component maker, supplying microprocessors for system architectures to a major source of influence in the
evolution of PC architecture and the platform leader

initial years major problems:

- computer end-users bought PCs—not microprocessors.

« Intel had to ensure demand for its ever-evolving microprocessors in accordance with the Moore's law. This law would not
become a reality if there were no demand for more computing power; as a result all computer manufacturers and software
producers would not make PCs that would take advantage of the latest Intel technology.

In order to overcome these problems, Intel devised a new strategy—to build a platform, which was everything that was
around the microprocessor. The company believed in “keeping pace and improving and scaling, so that the microprocessor
can deliver its potential'.

Intel established its own Intel Architecture Lab (IAL) in 1991.

* The goal of IAL was to move the PC platform forward by expanding its scope to more than simply trying to
redefine the technical architecture of the PC.

* |AL got involved in three key areas—driving architectural progress on the PCs, motivating and facilitating
innovation on its complementary products, and coordinating innovation outside of Intel in an effort to drive the
development of new system

* capabilities.

* Intel, through IAL was successful in driving innovation activities at other firms that manufactured
complementary products to its microprocessors.

* |AL also tried to create new uses for PCs and in turn generate demand for new computers, most of

* which would use Intel's microprocessors.

IAL developed a new connector called “bus' technology that linked many pieces of the PC system. This soon

became a standard for many firms in the industry
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Industry Platforms and platform leaders

Intel's strateqic principles for platform leadership

three major rules

Sponsoring innovations in PC architecture,
stimulating external innovations on complements,
coordinating industrial innovation.

YET, STRONG OBSTACLE; the limited bandwidth between PCs and peripherals like scanners, printers and digital cameras,
which ultimately slowed down the overall performance.

INTEL innovation: the Universal Serial Bus (USB) in the mid-1990s, a new interface linking the PC to external devices such as
the keyboard, scanner and the printer.

Intel needs to convince PC manufacturers to build USB compatible systems:. Ait stimulates innovation on products that
could connect to this interface (USB) and created business possibilities for external companies.
As a result, many companies became complementors of the PC platform by adopting to the new USB interface.
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Platforms and platform leaders
IBM vs APPLE Il (The 8-bit to 16-bit era) OEIZZAAIAYX

1977, 3 personal computers sold as a complete system: the Apple Il,the Commodore PET and theTandy
TRS80. Apple was able to create a large and growing network of carefully selected partners by providing
complementary products such as printers and software. It controlled the network to safeguard the
integration of components and the technical quality of the entire system.

1984: Apple Macintosh

1981 IBM benefitted from a solid reputation as world leader in mainframe computers The IBM PC was rather
quickly developed as an architecture with interchangeable components. This created an open platform to
which producers from all over the World could supply components

eventually, Microsoft(withDOS)a nd Intel prevailed.

Software developers were invited to develop compatible software. As a result, IBM announced the
availability of a variety of

Software programs: word processing, accounting, games, and Lotus 1-2-3, a spreadsheet that took advantage
of the IBM PC architecture, and outperformed the Apple platform’s VisiCalc.

In 1986, the IBM platform Reached market dominance (55% market share of IBM-compatible PC's) and won
the battle from Apple and from the other competing platforms, such as Commodore
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Platforms and platform leaders

IBM vs APPLE

2. Network
Network size

Size of platform leaders

Network diversity

Network governance structure

3. Strategy

Entry timing

Product range

Operational supremacy:
production

Operational supremacy:
distribution

Pricing

Provision of complementary
products

Installed base

Reputation

Financial support
Appropriability
Dominance
Dominance

Comparatively large in the beginning, compara-
tively smaller later on

Single platform leader that was still relatively
small

Few groups; strong in specific niches
Star-shaped, central governance

1977: first

Limited, integrated range of products

Few

Few

High prices, skimming
Limited, strong in niches, partly provided by

Innovative runner-up

Low

1981: around 15%
1986: less than 10%

Comparatively small in the beginning, comparatively larger later on
Large

Many varied groups of complementary partners
Core-periphery, distributed governance

1981: second

Large range of products due to possible recombination of modules
Many

Many

Range of prices from high to low
Extensive and specialized, mainly provided by the many network partners

IBM: office equipment
IBM: very reputable; Microsoft: initially unknown, later known as smart copier;
Intel: reputation on DRAM business, switched to microprocessors

High

1981: around 2%
1986: around 55%
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Platforms and platform leaders: IBM vs APPLE)

Apple introdiuces Macintosh,

The compitter for the herised, Apple was the first supplier of a professional

oordiesed and intmidated.
T e personal computer platform with superior technical
L Quality and an advanced yet intuitively
understandable user interface. The Macintosh is a
sponsored platform with a closed hardware

g l;l architecture, meaning that Apple maintains exclusive
- control over its interfaces.

IBM’s open platform allowed for a much higher growth.

It began as the IBM PC; IBM sponsored the technology and chose a e

vertically disintegrated structure for the invention and production of il a9y i 0

components. Later, the platform became simply an “industry standard Lﬂdlﬁl““lfl‘l' o 5
architecture,' an unsponsored structure. Still later, after its original both business and home use. -ﬁw.w.u-‘,
operating system was succeeded by the backward-compatible Microsoft- =

sponsored Windows on Intel-sponsored microprocessor designs, it \.\_‘_\i-f-fr_‘ﬁ//'f

became the "Wintel' (Windows/Intel) standard. Despite all this change,
the forces of backward compatibility led to platform persistence.
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WINTEL - The PC platform of Microsoft Windows and Intel processors 6ErsAAIAT
perhaps the most often cited example of platform success

INTEL: a) As the provider of an essential element of the personal computer, Intel’'s approach to complementary
markets strongly affected its relationship with external providers of complementary products.

b) as the largest global producer of microprocessors between 1990 and 2004, Intel was clearly a platform
owner, and plausibly had considerable market power.

Microsoft and Intel aggressively courted and developed competitors to their initial customer

IBM, which gave them new customers, grew the market, and provided incomparable economies
of scale. Microsoft and Intel as Wintel platform “owners,” they focus on their cooperative rather
than competitive platform efforts

The power of the Wintel platform, is that it has
given rise to a virtually infinite variety of application
and service niches that add value for

end users while insulating most participants

from direct competition with one another

= 7 R W iy W

———
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Technology strategy - Coring: How to create a new industry platform

TANEIIIZTHMIO

OEXXAATALX
“Coring” : the set of activities a company can use to identify or design an element (a technology, a product or a
service) and make this element fundamental to a technological system as well as to a market.

“Core” element or component of a system: when it resolves technical problems affecting a large proportion
of other parts of the system.

The main question

*  Who will develop these new uses?

* How can platform-leader wannabes successfully encourage other companies to join their ecosystems and
develop essential complementary applications?

A balancing technology — business act as the greatest challenge to platform leadership !
protecting one’s sources of profit while enabling complementors to make an adequate profit and protect their
own proprietary knowledge

/ Google: Coring in Internet Search \

Founded in 1998, as a simple search engine company and went on to establish its proprietary search technology as a foundation for navigating the Internet.
First, technical problem solution: how to find anything in the maze of the Internet, - Google’s improved search function became an essential

technology for fully using the Internet.

Second, Google distributed its technology to Web site developers and users as an embedded toolbar, making it easy to connect to and to develop

Upon, with different uses, such as combining a search with different kinds of information or graphics.

the business side. Google indicated how companies could make money from using the Internet. (linking focused advertising to user searches.

In effect, Google revolutionized the advertising business by rearchitecting the relationships between advertisers and Internet users.

k(:ompetition. In the mid-1990s, Digital Equipment Corp. created a powerful search engine tool for the Internet, AltaVista; Yahoo! and Inktomi, MSN /
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Technology strategy- Tipping: how to win platform wars

Many platform battles involve competition among technical standards and incompatible technologies.
Toshiba Corp.’s HD DVD against Sony Corp.s Blu-ray Disc for high-definition media storage.
JVC’s Video Home System versus Sony’s Betamax for videocassette recording and
Microsoft’s Windows versus Apple’sMacintosh for personal computer operating systems.

“Tipping” : the set of activities or strategic moves that companies can use to shape market dynamics and win a
platform war when at least two platform candidates compete.

Tipping activities: sales, marketing, product development and coalition building.

successful tipping requires actions taken from both the technology and the business sides of the platform.

Tipping across markets or “platform envelopment.” when a company crosses over the boundary of its existing
market to absorb technical features from an adjacent market and bundle them to extend the company’s platform
(e.g. in the context of technological convergence, among computers, telecommunications equipment

and digital appliances — see mobiles).

Tipping in the Internet Browser Market

Netscape Communications Corp. introduced the first mass-market browser in 1994 and dominated the segment for several years.
Microsoft designed its own browser, Microsoft Internet Explorer, and bundled this “for free” with Windows from 1995 on.

As hundreds of millions of new PCs shipped with Internet Explorer over the next several years, and as Microsoft steadily improved its
browser technology, Netscape’s browser dropped from around an 80% market share to a negligible presence.

Is the browser a separate product from the operating system? How should a company with a monopoly in one market t behave when bundling across markets?
By bundling a product for free that competitors often offered for sale, Microsoft violated antitrust law because it engaged in several anti-competitive practices
while it had a monopolistic share in operating systems. For example, Microsoft pressured PC manufacturers and service providers not to bundle the Netscape
Navigator Web browser.

Apart from the antitrust story, One dominant platform can be a powerful distribution mechanism for a company that wants to enter other platform markets —
if there are ways to bundle the technologies legally, use the same distribution channels or create unique complementarities between the different products.

69



ATIMZ «EmixeipnuatikoTnTa»

When battling to become a platform in a standards war...

* try to gain control over an installed base,
* Broadly license your intellectual property
* facilitate partner investments in complementary innovation.
* invest in building brand equity as well as manufacturing, distribution or service capabilities to signal support of
the platform.
Matsushita Electrical Industrial Co. publicized its large investment in mass-production facilities as an
argument to convince developers of videotapes to adopt the VHS standard, which had been developed at its much smaller Victor

Company of Japan Ltd. subsidiary.
Intel Corp., when trying to convince motherboard makers in the early 1990s to adopt its new interface for connecting peripheral

devices, committed to developing it themselves in large quantities.

Pricing (to complicated) - Subsidize one side of the market (for example, software application developers) in order
to bring on the other, paying side (for example, software end-users).

Is size an issue???

size can sometimes be an advantage for companies seeking to tip a market, BUT!

coring is a possible option for any company because technology and architectural leadership do not directly depend
on the size of the company.

JVC, Microsoft and Intel were small companies when they first became platform leaders.

Linux was the product, at least initially, of a lone graduate student working in a remote corner of Europe.

Of course today: smaller companies are likely to have a harder time negotiating with large enterprise

customers. They may also find it difficult to tip markets on their own and generally will need to establish ecosystem
partnerships or coalitions of providers and users — as JVC, Microsoft, Intel and Linux have done.
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Strategic Options for Platform-Leader Wannabes

platform strategy.

Strategic Option

Coring
How to create a new platform
where none existed before

Tipping
How to win platform wars by
building market momentum

Technology Actions to Consider

« Solve an essential “system" problem

= Facilitate external companies’
provision of add-ons

» Keep intellectual property closed
on the innards of your technology

» Maintain strong interdependencies
between platform and complements

« Try to develop unique, compelling
features that are hard to imitate and
that attract users

« Tip across markets: absorb and bundle
technical features from an adjacent
market

Two principal strategies for becoming a platform leader are (1) coring (creating a new platform) and (2) tipping a market toward
your company's platform. To become a platform leader, companies need to address both the business and technology aspects of

Business Actions to Consider

« Solve an essential business problem for
many industry players

» Create and preserve complementors’
incentives to contribute and innovate

« Protect your main source of revenue
and profit

« Maintain high switching costs to
competing platforms

« Provide more incentives for complemen-
tors than your competitors do

« Rally competitors to form a coalition

» Consider pricing or subsidy mechanisms
that attract users to the platform

Gawer, A., & Cusumano, M. (2008) How companies become platform leaders. MIT Sloan management review.
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Therefore,

Platforms share interchangeable components, so many sellers and buyers can share the
benefits of the same technical advance. Interchangeable components also permit buyers

to use the same platform over time, avoiding losses on long-lived software or training
investments. The sharing is a social scale economy: accordingly, there tend to be few platforms
in any segment.

Different platforms have been organized and controlled by sellers in different ways.
Sometimes, as in the case of mainframe computers, we see a single platform, offered by a
single firm with a high level of vertical integration (IBM).

In personal computers, the IBM PC platform was controlled at first by a single firm, but later
decentralization led to the "Wintel' platform controlled by Microsoft and Intel
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