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Innovation vs. Invention

From the previous lecture, Innovation is regarded as the
process of introducing something new (idea, method,
process, device) or the subject/result of this action.

Invention is the process of finding/discovering something
new (product, device, process, or concept).

Innovation is the next step, the materialization of the
invention.

If the initiative generated by an invention does not generate
reasonable profit or competitive advantage for a company, it
will remain at that stage.

It needs a lot of components working together for an
innovation to develop. Innovation is the introduction of
newer and better solutions (usually given by inventions).

Models of Innovation
Computing Innovation for Technology Entrepreneurship 3
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oy Inventions vs. Innovations

ovations

Adaptive
Innovations
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Invention vs. Innovation

Novel product, device, process, or Introduction of newer and better
concept solutions to the market

Needs knowledge, scientific Needs knowledge, technical
knowledge, competence, financial knowledge, competence, market
support. (maybe luck???) knowledge, social skills, financial

support
Example: Initial light bulb Example: Edison’s light bulb.

Wooden wheel Electric car - Aspark Owl
CTIE Models of Innovation
o, Computing Innovation for Technology Entrepreneurship 5
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- Components of the Innovation life cycle

Invent

Specify

Operate

Refine

Make Money

Industrial Engineering

Entreperneurship

Components of the Innovation life cycle [1]

CTIE Models of Innovation
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= DEVELOPMENT OF INNOVATION MODELS
czueiln [leddl  fEmedml

First Technology push Simple linear sequential process, emphasis on R&D and
science
Second Market pull Simple linear sequential process, emphasis on

marketing, the market is the source of new ideas for R&D

Third Coupling model Recognizing interaction between different
elements and feedback loops between them, emphasis on
integrating R&D and marketing

Fourth Integrated model Combinations of push and pull models, integration within
firm, emphasis on external linkages

Fifth Network model Emphasis on knowledge accumulation and external linkages,
systems integration and
extensive networking

Sixth Open Innovation Internal and external ideas as well as internal and external
paths to market can be combined to advance the
development of new technologies

[1], adopted from Rothwell, R. (1992),
Successful industrial innovation: critical factors for the 1990s [2,3]

CTIE Models of Innovation
= Computing Innovation for Technology Entrepreneurship 8
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1. Technology push model

= The period 1950s — late of 1960s is characterized by
technological and industrial expansion due to
investments in research and technology.

= This suggests that innovation (and sales) comes from
scientific breakthroughs.

= Usher, 1955, [4]

Basic Technological

—>- i ing »
Science Sevalgpmen Manufacturing —DI Marketing Sales

15t Generation Linear technology push model [4]

CTIE Models of Innovation
e, Computing Innovation for Technology Entrepreneurship
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2. Market pull model

= The period of Mid 1960s — Mid 1970s is characterized by
steady research and manufacturing employment.

= New products were introduced using existing
technologies, based on the requirements of the market.
It suggests that innovation (small, incremental) and
sales come from the requirements of the market.

= Myers and Marquis, 1969, [5]

Market need | Development —» Manufacturing Sales

2"d Generation Linear market pull model [5]

CTIE Models of Innovation
. Computing Innovation for Technology Entrepreneurship 10
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3. Coupling model

The period Mid of 1970s-Mid of 1980s is characterized by
high rates of inflation and demand saturation.

Successful innovation process on the basis of a portfolio
of wide-ranging and systematic studies covering many
sectors and countries - “coupling” model of innovation.

Mowery and Rosenberg, 1979, [6] described the
importance of corporate functions interacting in the
Innovation process.

Models of Innovation
Computing Innovation for Technology Entrepreneurship 11
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Rothwe

model’.

Coupling model

| and Zegveld, 1985, [7] extended the traditional
linear approach to connect businesses with external
research institutions and the market in their ‘coupling

IDEA
GENERATION

MARKET

I PULL

New ldea «—»

/ﬁsfc;r;; and technology

State of the art

A

A

A

y

-

A

A 4 A
Development | ‘ Manutacturing

Marketing
and Sales

Y

4

A

A

4

A

Needs of soclety
i A

and the marketplace

TECHNOLOGY
PUSH

COMMERCIAL
PRODUCT

3rd Generation Coupling model [9] apud [1]

Models of Innovation
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4. Integrated model

= The period Early 1980s - Early 1990s is characterized by
the rapid growth of strategic alliances. Shortened
products life cycle lead to time-based strategies,
integration and parallel development.

= Kline and Rosenberg, 1986, [8]

| | | |

Nf!arketing

‘R&D

[ [

: | Productdevelopment

: [ [ [ [ [
Parts manufacture (supplier)

[ [

Manufacture
_ A A A ; A
Ma-rketing Joint Group Meetings (engineers/managers) La.unch
4th Generation Interactive Model [9] apud [1]
CTIE Models of Innovation
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5. Network model

The period from Mid 1990s is characterized by major
changes and interactions. The ‘chain-linked” model and
adds a strategic component—the integration of cooperating
companies, the growing importance of information and
communication technologies and the use of expert systems
and networks.

Rothwell, 1992, [10]

External inputs: Marketing Finance External inputs:
- societal needs - competitors
and sales
competitors T rd - suppliers
pplie - distribut
partnership: ) - customers
- distributors A Accumulation of T~
- customer S <+
- strategic alliances Cj
C External inputs:
External inputs: - scientific and
- competitors A knowledde over time s technological
- ppl development
distribut: . . suppl
t <l Engineering and Research and - customers
niversity manufacturing development - University
departments depart t

5th Generation Networking Model [11] apud [1]

Models of Innovation
Computing Innovation for Technology Entrepreneurship 14
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6. Open Innovation model

= Open innovation is a business management model for
innovation that promotes collaboration with people and
organizations outside the company

= Chesbrough, 2003, [12]
Outlicensing | Other Firm's

chnology Spin-offs
o .—

New

/ ® =" Market

n
. = Current
‘ Market

Internal
Technology
Base

External .
Technology
Base —

Technology Insourcing

R > D

6t Generation Open Innovation Model [12]
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Open Innovation model

+a . A&
Firm’s Internal . Q\““‘

. COM N
Factors S\"“\Qm'

()rganix;nin.nml

Climate
—y i i
Core . / . . > 3
Innovation Knowledge P New Product Desigr Product Success
Creation & Developmen
Process / .
\ Product’s
. / \ .
Public / \ Functional
e ad ~ § .
Research Product | Competencies
Ideas '
G i Development &
) eneration P
Industrial \\ Manufacturing Organisation’s
Research N Competencies
N
N
I e
AR o
~— | System Infras gy ——
T~—___Fipand al 5y* Structure -
National - e ol o
- Regulations Do il Demand
Innovation e — Conditions
- . i | V
. — oot MASS
Environment -,_{,f--"' Knoy, ledo Critical .\.‘\ .\‘ .
umap R. e & & Ph)“—‘““
t’-\l-llr(-[.s Re‘.‘o\uck’-‘.‘

The Creative Factory Systems Innovation Model [13] apud [1]
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Introduction

Innovation Models

Market-driven & Technology-driven Innovation
Closed & Open Innovation
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@% Market-driven &
Technology-driven Innovation

Even if they are considered the initial generation models for
innovation/research, these are easily noticeable and are
identified as components for the others models.

Innovation can be:

= Market/Demand pull, which tries to provide solutions
and products for the market demands;

= Technology push, which tries to introduce to the
market new solutions for existing products or even new
products.

The demand-pull strategy is a reaction process and it is
inherently limited and shortsighted.

CTIE Models of Innovation
= Computing Innovation for Technology Entrepreneurship 18
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Market driven or Market/Demand pull

For Market pull, the market demands a product or a service
and the producers respond by producing and delivering
that product or service.

The market defines the problem and the producers solve it.

The market inspection is extremely important. The
innovation/ technology transfer/ product development is
based on the perception of the customer needs and
desires. The customer defines the solution and educates
the producer.

Many times, the product development fills a market-
defined niche.

Many times, it is recognized as the industrial pull.

Models of Innovation
Computing Innovation for Technology Entrepreneurship 15
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Ny Market pull examples

The Evolution of the Camera

https://www.precisioncamerarepairs.com/blog/the-evolution-of-the-camera

CﬂE Models of Innovation
= Computing Innovation for Technology Entrepreneurship
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Technology driven/ Technology push

In technology push, the producer, seeing an advantage
to the consumer that the consumer does not see,
creates a product type and also the demand for that
product type.

The producer is in the business of fulfilling functions for

the consumer, and uses unique methods, technology or

approaches to better fulfill the function in ways even the
consumer may not initially recognize.

In short, technology push product development is based
on the belief that the supplier recognizes a market need
even before the market does.

Models of Innovation
Computing Innovation for Technology Entrepreneurship 21
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Technology push examples

“If I had asked people what they wanted, they would have
said faster horses” Henry Ford.

“It was easy to explain what the iPod was - a thousand
songs in your pocket - which allowed us to move quickly to
the iconic silhouette ads. But it was hard to explain what
an iPad was” Steve Jobs

There is a large army of innovations that needs to be done
such that some others to be feasible "We will make
electricity so cheap that only the rich will burn candles”
Thomas Edison

Yet, electric bulbs are not pure technology push — long
market driven evolution - Electric bulbs invention

Some of the examples from the evolution of the photo-
cameras are technology-push. Which ones?

Models of Innovation
Computing Innovation for Technology Entrepreneurship
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Market pull vs. Technology push
Attribute  Marketpull  Technologypush

Technology uncertainty Low High

R&D expense Low High

R&D duration Short Long

Time to market Known Unknown

Innovation process 'Stage-gate' type 'Probe and learn' type

Market-related uncertainty Low High

R&D customer integration  Easy Difficult

Customer experience Present None present

Customer education Not necessary Usually necessary

et research e uartiae conventonal - Qualtatue xparstry

Eeeﬁglvii:glrjrchanging AR Minimal Extensive

Gerpott (2005) and Herstatt and Lettl (2004)

CTIE . _ M(_)dels of Innovation _ 73
e omputing Innovation for Technology Entrepreneurship



—— Technology Driven Organizations

A technology-driven organization has technology based
business model and innovation strategy.

= Technology-driven organizations are innovative, using the
technology innovations to better serve customers, gain a
competitive advantage, and evolve with the marketplace.

= These companies are less afraid of technological
advancement, which gives them more mobility, freedom,
and creativity to innovate.

= They also embrace a digital culture, workplace, and
mindset. They will assimilate faster the digital technology,
being ready to innovate in the domain or in related ones.

CTIE Models of Innovation
= Computing Innovation for Technology Entrepreneurship 24
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Design Driven Innovation

= There is a third recognized path to innovation — Design

Driven. It is a push approach, but instead of pushing just

the technology, it pushes the whole market along with
the socio-cultural model.

L

Technology push

Performance
(technology) Design-driven
ental
ent Market pull
(user-centered)
Generation of -
meaning Design Driven Innovation:
Meaning Changing the Rules of Competition by
(language) Radically Innovating What Things Mean,
_ Roberto Verganti, 2009
CTIE Models of Innovation
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= Design Driven Innovation Examples

Audio players Watches

G -—
/\L ———— A - -
—_—

b Aven

Techiolagy Drives : o TeowslogyOmen .
MP3 ﬂ!;; iPod ‘ . 1
£ :,l

— _I—

ade el
Improve =snt

Hsde sl
[ proses et
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I ! /
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\
\ walkman / | ;;
\\:,:_,:m:'f \"\_‘ o Fa e

Meaning i/
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e mial
T

Ity e
mprove mend

Ronald Jean Degen, Teaching Entrepreneurship Students the Practice of
Innovation: A Brain-based Guided Experience Approach,
Revista de Ciéncias da Administracao, vol. 15, n. 37, p. 92-104, dez. 2013
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- Design Driven Innovation Examples

= Innovation of meaning

Mini skirt, Mary Quant, 1960 Power suit, Armani, 1980,
Women's liberation from Women economic boom
conservative fashion and independence

-
ik B8 . \ ‘ -

) H v-m—%?

e 1 ; S |
- 5 - e 1
A P T T, Y R

https://fashion-era.com/60s-mini-skirt/ Ted Blackbrow/
Associated Newspapers/REX USA
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Open Innovation

Open innovation is a business management model for
innovation that promotes collaboration with people and
organizations outside the company.

Open innovation is a subject at the intersection of
research, business and politics.

In the context of open innovation, there is increased
awareness of the importance of considering nonprofit
purposes, while public and nonprofit organizations need
to be linked to other stakeholders to get a more
complete picture of how innovation can be done more
efficiently and effectively [14].

Models of Innovation
Computing Innovation for Technology Entrepreneurship
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Research

Development >

Qrganizational
- Boundary

TR Markels
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—

Closcd Innovation

CIE

Computing Innovation for
Technology Entreprencurahip.

Research

Research Projects » )

Closed vs Open Innovation [15]

Models of Innovation

Open Innovation vs Closed Innovation

Development >
f-\‘ -
ot N > New Markets

_Drganizational
Boundary

{ ) .
\

New Companies

Opcn Innovation

Computing Innovation for Technology Entrepreneurship
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~  Open Innovation vs Closed Innovation

= Throughout the years, important factors emerged and
they paved the way for open innovation paradigms:

- The increasing availability and mobility of skilled workers

- The growth of the venture capital market

 External options for ideas sitting on the shelf

« The increasing capability of external suppliers

« These four factors have resulted in a new market of knowledge

CTIE Models of Innovation
e Computing Innovation for Technology Entrepreneurship 31



Iceland EP[J:E

Liechtenstein

Open Innovation Advantages

Open innovation offers benefits to companies operating on a
program of global partnership [16]:

« Reduced cost of conducting research and development

« Potential for improvement in development productivity
 Incorporation of customers early in the development process

« Increase in accuracy for market research and customer targeting
- Improve the performance in planning and delivering projects

- Potential for synergism between internal and external innovations
- Potential for viral marketing

- Enhanced digital transformation

- Potential for completely new business models

+ Leveraging of innovation ecosystems

CTIE Models of Innovation
o Computing Innovation for Technology Entrepreneurship 32



Open Innovation Disadvantages

Potential drawbacks [16]:

Computing Innovation for
Tochnology Entrepreneurship

Possibility of revealing information not intended for
sharing

Potential for the hosting organization to lose their
competitive advantage as a consequence of revealing
intellectual property

Increased complexity of controlling innovation and
regulating how contributors affect a project

Devising a means to properly identify and incorporate
external innovation

Realigning innovation strategies to extend beyond the
firm in order to maximize the return from external
Innovation

Models of Innovation
Computing Innovation for Technology Entrepreneurship
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