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FIGURE 3. Technology Evolution and Penetration of Applcation Domains
by Video Recorders
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Fonte: Ron Adner e Daniel Levinthal (2003), ‘The
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EYHIBIT & The Landscape of the Technology Adopton Life Cycle.
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2.2. TRAJECTORIAS
TECNOLOGICAS



TRAJECTORIAS TECNOLOGICAS

TRAJECTORIA TECNOLOGICA ¢ “a actividade
de progresso tecnologico atraveés dos trade-offs
economios e tecnologicos definidos por um
paradigma™” (Dosi e Orsenigo, 1988)

As trajectorias tecnologicas definem caminhos
possiveis de evolugao tecnologica

As estratégias de inovagao empresarial sao
condicionadas pelos caminhos percorridos,
nomeadamente em resultado de 2 tipos de
restricoes:

« Estado actual do conhecimento tecnologico

« Competéncias acumuladas (Base de
Conhecimentos)

*Um paradigma tecnoldgico incorpora um conjunto de
propriedades técnicas, heuristicas de solugao de
problemas e experiéncia acumulada. Cada paradigma
envolve uma definicdo dos problemas a abordar, das
tarefas a desempenhar, do padrao de investigacao, da
tecnologia material a ser utilizada, e dos tipos de artefactos
basicos a serem desenvolvidos e melhorados (Dosi e
Orsenigo, 1988: 16)



Table 5.1 Five major technological trajectories

Supplier- Scale- Information- Science- Specialized
dominated intensive intensive based suppliers
Typical core  Agriculture Bulk materials  Finance Electronics Machinery
sectors Services Automobiles  Retailing Chemicals Instruments
Traditional Civil Publishing Software
manufacture  Engineering  Travel
Main sources  Suppliers Production Software and  R&D Design
of technology ~ Production engineering systems Basic research ~ Advanced
learning Production departments users
learning Specialised
Design offices  suppliers
Specialised
suppliers
Main tasks of ~ Use Incremental Design and Exploit basic - Monitor
technology technology integration of  operation of  science advanced user
strategy from changes in complex Development  needs
elsewhere to  complex information of related Integrate new
strengthen systems processing products technology
other Diffusion of  systems Obtain incrementally
competitive best design and Development complementary
advantages production of related assets
practice products Redraw
divisional
boundaries

Copyright © 1990, by The Regents of the University of California. Repnnte
Management Review, Vol. 32, No. 3. By permission of The Regents.

d from the California



2.3. DESCONTINUIDADES
TECNOLOGICAS:

DOS NOVOS

PARADIGMAS AS
CONCEPCOES
DOMINANTES E AS
PLATAFORMAS
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o word processors
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Ice and refrigeration * harvested 1C€
« machine-made 1cé
o electromechanical refrigeration
o asceplic packaging

o candles and oil [amps

. distilled gas

« incandescent electric lamps
fluorescent lamps

Lightin
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Plate glassmaking « crown glass
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o float glass

Photography « daguerrotype

tin type

glass plates

dry plates
celluloid roll film
clectronic imaging

Fonte: Utterback (1994)



winovation and Industrial Evolution

IGURE 4—3. The Dynamics of Innovation

Product innovation

Process innovation

Rate of Major Innovation

Fluid Phase Transitional Specific Phase
Phase
Product From high variety, to dominant design, to
incremental innovation on standardized
products
Process Manufacturing progresses from heavy

reliance on skilled labor and general-purpose
equipment to specialized equipment tended
by low-skilled labor

Organization | From entrepreneurial organic firm to
hierarchical mechanistic firm with defined
tasks and procedures and few rewards for
radical innovation

Market From fragmented and unstable with diverse
products and rapid feedback to commodity-like
with largely undifferentiated products

Competition | From many small firms with unique products
to an oligopoly of firms with similar products




Fiure 44, Significant Characteristics in the Three Phases of
Industrial Innovation

Fluid phase

Innovation

Frequent major product changes

Transitional phase

Specific phase

Source of innovation

Industry pioneers; product users

Major process changes required by
tising demand

Incremental for product and with
cumulative improvements in
productivity and quality

Products

Diverse designs, often customized

Manufacturers; users

Often suppliers

Production processes

Flexible and inefficient, major changes
gasily accommodated

Al least one product design, stable
enough to have significant
production volume

Mostly undifferentiated, standard
products

Becoming more rigid, with changes
occurring in major steps

Efficient, capital intensive, and rigid;
cost of change high

Focus on specific product features
once dominant design emerges

Focus on incremental product
techriologies; emphasis on process
technology

R&D Focus unspecified because of high

degree of technical uncertainty
Fquipment General-purpose, requiring skilled labor
Plant Small-scale, located near user or source

of Innovation

Some subprocesses automated,
creating islands of automation

Special-purpose, mostly automatic,
with labor focused on tending and
monitoring equipment

Cost of process change

Low

General-purpose with specialized
sections

Large-scale, highly specific to
particular products

Competitors

Few, but growing in numbers with
widely fluctuating market shares

Moderate

High

Many, but declining in numbers after
emergence of dominant design

Few, classic oligopoly with stable
market shares '

Basis of competition

Functional product performance

Product variation; fitmess for use

Price

Organizational control

Informal and entrepreneurial

Vulnerabilities of
industry leaders

To imitators, and patent challenges; (o successful
product breakthroughs

Through project and task groups

Structure, rules, and goals

To more efficient and higher-quality
producers

To technological innovations that
present superior product substitutes




FiGURe 9-3.  Competence-Destroying Product and
Process Discontinuities

Assembled/ Substitutes Assembled/ Market Broadening
Photolithographic aligners (A) Solid-state minicomputers (N)
Radial tires (A) Integrated circuits minis (A)
Diesel locomotive (A) Transistor (A)

Ballpoint pen (A) Electronic calculator (A)

Jet aircraft engine (A) Tufted carpet (A)

Refrigerators (A) Massively parallel

[ncandescent lamps (A) supercomputers (A)

All-steel automobile (A)

Nonassembled/ Substitutes Nonassembled/ Broadening
Suspended preheating (D) Rotary kiln (A)

Glass drawing (D) Container machine (N)
Continuous forming (D) Owens process (A)

Float glass process (D) Vinyl (E)

Basic oxyeen steel (A) Celluloid film (A)

Direct reduction of iron (A) Manufactured ice (A)
Optical fibers (A) Synthetic gems (A)

Small liquid oxygen plants (A)

(A) denotes an innovation originated predominantly from a new entrant or attacker;
(D) denotes an innovation originated predominantly from an established firm or
defender; (N) denotes that the origin of the innovation has not been classified, mainly
cases n which no prior industry existed.

Fonte: Utterback (1994)



FiGure 9-4. Competence-Enhancing Product and
Process Discontinuities

Assembled/ Substitutes Assembled/ Market Broadening
Nuclear steam supply (A) Semiconductor memory (D)
Air-cooled engines (D) Electric typewriter (A)

Nylon tire cord (N)

Hydrogen-cooled generator (D)
Fluorescent lamps (N)

Nonassembled/ Substitutes Nonassembled/ Broadening
Computerized kiln (D) Integrated circuits (A)
Edison long kiln (D) Continuous vertical kiln (A)

Machine cylinder glass (D)
Gob-fed bottle machine (D)
Double gob machine (D)
Continuous casting (D)
Continuous drawn copper (D)
Oriented strand board (D)

(A) denotes an innovation ori ginated predominantly from a new entrant or attacker:
(D) denotes an innovation originated predominantly from an established firm or defender:

(N) denotes that the origin of the innovation has not heen classified, mainly cases in
which no prior industry existed.

Fonte: Utterback (1994)



O CASO KODAK

* Quais as razodes que estiveram
na base da ascensao da
Kodak?

* Quais os factores que
conduziram a sua queda®?

 Como podemos interpretar o
declinio da Kodak com base
no que estudamos neste
Capitulo?



FIGURE 3-3 °

Sources of Complexity in the Empirical Environments
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EXHIBIT 1 A Technology Cycle

Variation
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EXPLORATION EM
EMPRESAS
INCUMBENTES

Como conciliar Exploring e
Exploiting em Empresas
Estabelecidas?

Sera possivel ter o melhor de 2
mundos”?

Internal Corporate Venturing
como Solucao?

Duas perspectivas: Charitou &
Markides (2003); e Lerner
(2012)



CHARITOU &
MARKIDES (2003)

* Focus on your own
business

* Ignore the innovation

il ;i 0
(it is not your business) r

* Attack back and disrupt
the disruption

ABILITY TO
RESPOND
* Focus on your own ° Attack back and disrupt
business = the disruption
. or
° Embrace the innovation
and scale it up
Low

MoTIVATION TO
RESPOND

High

Fonte: Constantinos Charitou e Constantinos Markides
(2003), ‘Response tfo disruptive strategic innovation’,
Sloan Management Review, Winter, p. 55-63



L ERNER (2012);
CONDICOES PARA
CORPORATE VENTURING

» Corporate venturing: Trazer o
capital de risco para dentro da
empresa

* Vantagens: Resposta rapida a
mudanca tecnologica (acesso a
competéncias); induzir mudanca
no sentido desejado (caso da
Intel); alavancar fundos externos;
e flexibilidade.

* Problemas: Indefinicdo de
objectivos; falta de consisténcia e
sustentabilidade; inércia; e
dominio da estrutura estabelecida.

Fonte: Josh Lerner (2012), The Architecture of Innovation



ESTRATEGIAS DE
COMERCIALIZACAO DA
TECNOLOGIA: DE
TEECE (1986) A GANS &
STERN (2003)




Key

Strategies

Outcomes

Weak legal/technical appropriability

, Innovator excellently [nnovator poorly
Sm:;% :%;!fﬁﬁ?;ml  positioned versus positioned versus
imitators with respect imitators with respect
to commissioning to commissioning
complementary assets complementary assets
(1) (2) (3)
Innovators Contract Contract Contract
and imitators
advantageously
positioned
vis-d-vis [nnovator
independent or imitator
owners of will win;
complementary asset
assers Innovator Innovator owners
will win should win won't
benefit
4) ()
Contract if can Contract
Innovators doso on. (to limit
and imitators | competitive exposure)
disadvantageously ~ terms;
positioned integrate if
Vis-A-vis necessary /- [nnovator Innovator
independent should will probably
owners of win; may lose to
complementary have to imitators
assets share profits Innovator and/or
with asset should win asset
holders holders

Figure 9-11. Contract and Integration Strategies and Qutcomes for Innovators: Specialized Asset Case.

Fonte: Teece (1988)




Table 2
The mupact of the commercializafion emvironment of siratesy and competifive

MNon-Excludable Technology

Excludable Technologw

Overturns Incumbent Asset Value

Reinforces Incumbent Complementary Assets

o Market leadership determined by technological leadership
¢ Established firms face competition from entrants in ‘niche” markets
o Start-ups will make new invesiments in complementary assefs s part of

ATTACKER'S ADVANTAGE REPUTATION-BASED IDEAS TRADING

Slart-lUp Strategies Incumbent Strategies Start-Up Strategies Incumbent Sirategies

o Few opportunities for effective | o Compelifive advanlage in ¢ May be few opportunities for | » Competitive advantages in both
contracting products not competencies conlracting compelencies and products

* (pportunity to exploil ¢ Sustained market position » Product market entry risky due | Opportunity for sustainable
technical leadership to capture | requires continual reinvention 10 high costs and imitation risk positioning by developing
markel leadership and preemplion ¢ Performance depends on reputation for ideas trading

o Performance depends on +  Constant moniloring and tight existence of incumbent +  Often results in intemal R&D
“slealth” product market entry integration of value chain commitment 10 ideas trading focus

Expected Competitive Dynamics Expected Competitive Dynamics

v Relative market and technological stability
*  Established firms face few competitive threats from start-up firms
* Start-ups may play a greater role if incumbent chooses reputztion

¢stablishi gd novel value EruEgsjtiun

stmtlﬂ

o Technological leadership drives rent distribution along the value chain
o Start-ups and incumbents compete for technological priority
¢ Substantial investments in new platforms and complementary assets

GREENFIELD COMPETITION . IDE4S FACTORY

Start-Up Strategies ncumbent Strategies Start-Up Strategies Incumbent Strategies

¢ Ideal opportunity tochoose | #  Competitive advantage isbased [+ Contracting with established | » Compelitve advantage i in
between contracting and 0 products nol competencies firms competencies not products
product marke! entry o Sustained market position o Product market entry isvery | »  Sustained market position

«  Opportunity to use temporary requires continual innovation and | costly and perhaps impossible requires securing start-up
monapoly power to build ceding profis to upstream »  Performance depends on pariners
future positioning providers securing bargaining power | o Find balance between intemal

o Performance depends on s Develop reputation from strong development and use of extemal
sirength of technological innovative performance start-up innovation
competition

Fxpected Competitive Dynanics Fapected Competitive Dynamics

+  Frequent changes in technological but not market leadership

v Start-ups compete with one another for priority in negotiations with
Incumbents

¢ Start-up innovation will reinforce existing platforms

Fonte: L& Gans, 5 Stern/Research Folicy 32 (2003) 33333



ESTRATEGIAS DE ENTRADA

PARA START-UPS:
ILUSTRAGAO NA ENERGIA EM PORTUGAL

Fontes, Sousa & Pimenta, 2013

WIND-TECH WAVE TECH OCEAN WIND-SERV
Services & products Services
R&D (technology) Prototype (product) (customised) (plant optimisation)

Experimental projects.

Emerging field: niche characteristics

No dominant design:

Demonstration projects.

Opportunities to propose services / new technologies to companies involved in such experiments.

Stabilised sector with efficiency
and reliability problems:

Scope for suppliers of solutions
(wind plant optimisation)

Patented

Patented

Patented
(+ firm specific knowledge)

Firm-specific & experiencial
knowledge

Knowledge distributed by
several organisations
(R&D consortia)

Idem: but new technology
design may not require same
degree of integration with
incumbents assets

Complex infrastructures &
financial resources required
(integration in large systems):
CAs controlled by incumbents

Specialised supplier of services
that improve incumbent
performance: but no
dependence on specialised
incumbent CAs

Maturity of technology

E

E Industrial structure of energy

5 segment

=

<

2
Opportunities for research-based
entrants
Firm capacity to protect
technology

= )

S Relevance of incumbents’ CAs

=

2

=}

2

=

e

o Incumbents attitude to firms’
technology

Incumbents follow-up the new
technology through
participation in R&D project
led by firm

Incumbents interested to
closely watch technology
development (support

prototype development)

Incumbents interested in
technology: demonstration
projects as test-bed & market

Incumbents interested in using
technology (process); Scope for
project-based relations in
foreign market entry

Types of incumbents and their actual
involvement with firm

Ex-Utility & Foreign firms:
watchers

Ex-Utility: watcher

(Firms is prospecting foreign
markets)

Ex-Utility & equipment
producer; Foreign firms:
partners & clients

Ex-Utility, new players, foreign
firms: clients

Strategy adopted by new firm

Sell technology

Alliances may be required to
enter market

Alliances required to enter
market

Enter market directly with
service: arms-length market
relations, some long-standing

associations




2.4. AS BATALHAS PELA
DOMINANCIA

TECNOLOGICA




' FIRM-LEVEL FACTORS ENVIRONMENTAL FACTORS
Firm's technological superiority o Regulation
Firm’s complementary assets o Network cffects & switching
and credibility costs
Firm’s Installed base / e Regime of Appropriability
Firm’s strategic manoeuvering ,’ e  Characteristics of the
/ technological ficld
o enfry iming
o F_}”C'”‘QI fl o number of actors
o 11‘33”'51”‘:’ é_md . 7 o level of cooperation v.s
relationships with competition
complementors 7
o markeling & PR to 4
manage expectations /
A / -
TECHNOLOCGICAL
DOMINANCE

Fig. I Firm- and environment-level factors influencing the outcome of technology hattles.

Fonte: Fernando Suarez (2004), ‘Battles for technological
dominance: an integrative framework’, Research Policy,
Vol. 33, pp. 271-286
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Fig. 3. Key factors of success at cach stage of the dominance process.

Fonte: Fernando Suarez (2004), ‘Battles for technological
dominance: an integrative framework’, Research Policy,

Vol. 33, pp. 271-286



O FUTURO DA
INOVACAO

* A visao do futuro da
Inovacao depende da
localizacdo do observador?

* Quais os principais
desafios colocados pela
chamada 4° Revolucao
Industrial?

« Quais as principais
implicacOes para a Gestao
da Inovacao?



