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Abstract

Being technology and/or design driven is at the thefatoday and tomorrow competition. The presentknams

to contribute in enriching the research field oa thipes of innovation on one side by building amgvation
scale” and on the empirical research on the sounfeanovation by finding cases where the desigiverr
innovation to the more traditional technology driveinnovation are linked. Several cases of
sustaining/disruptive/discontinuous innovation anarket/technology/design driven innovation havenbfeeind

in the empirical literature and selected for corgmar. In particular, to span the innovation spadged by
technology and semantic and emotional dimensiona asntinuum, as first, our work proposes a mabfix
innovation in order to classify the richness of teitmitions and to read with a unique framework tiésghnology,
market or design driven innovations. Then, it diéss and highlights the advantages of a “double¢Hihology
and design) driven innovation.
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1 Introduction

With no doubts innovation is the new companies naanh a global and complex economy it is a keydac
influencing change in many industries.

The literature bloomed with different charactedstand terms to identify the type, the grade, gy the
source and so on of innovation, but is lacking tlear classification of them. Moreover, recentig titerature
underlined also the semantic dimension carriecbguhe products and by the companies, and overapthi
traditional market-pull and technology-push diclmoyg Verganti (2003) proposed a model called “design
driven innovation” (DDI). Indeed, the socio-cultumots of innovation (eg. Pinch and Bijker, 198e
fundamental: function and technology can togetbenfa process of complex and pushed innovation.

In our opinion, in this context it is important ¢tarify the already existent cases of these tygdsmmvations
and to enrich the research field on the types anthe sources of innovation by finding some exempéeses
that evidence elements not clearly stated before.
This task will be accomplished by crossing the telassifications and addressing the following redear
guestions:

o0 What are the types and the sources of innovation?

o Are there any case of design driven disruptive uation?

Since the literature analysis highlighted the nessne the topic, the case-study is especially prégrenew and

explorative investigations (Eisenhardt, 1989). Effiene, to address the above questions the presseanch
adopted the descriptive cross-case analysis rdse@sign, as defined by McCutcheon and Mereditt®319
and Yin (2003). Several cases of both disruptivé discontinuous technological and design innovatiaxe

been found in the empirical literature and seleétecdomparison. In particular, the most exempkses refers
one to a leading company in the videogames busiitessa case of best practice that shows howcttage of
the meaning of the context linked with a changéhimtechnology lead to a success strategy for dhgpany)

and the other one to a leading company in the $bing industry (it is a case of disruptive businessiel

design driven innovation).

The present work has a double task: to identifyrtlaén sources of creativity and innovation andr& the
technology driven and design driven innovationsrider to propose a framework to define and suggmstit
is possible for a company to be a market leadeutitt multiple sources of innovation.

Therefore it first explains the multiple facadesirmfovation, and comes to the theoretical foundatithat
permit to build a framework that we called thaovation scalewhich explains the main differences among the
three levels of innovation: sustaining innovatidisruptive innovation and discontinuous/radicalawation.
Then, it focuses on technology driven innovatiod design driven innovation and applies the inn@raticale
on them, taking examples from empirical literattoeexplain it. In particular, it focuses on the kexmtion of
cases of both design and technology innovationingryto underline how the link between design and
technology can add value to the innovation stratédgie company. Moreover, we found some cases of
The paper uses the descriptive cross-case analgsign (par. 2) to describe how companies innolaléng
design and technology (par. 4), to finally sugg#fferent possible DDI and TDI strategies by usagnatrix
and draw conclusions where the academic and maahmeplications are highlighted (par. 5).

2 Theresearch method and empirical base

The first part of the work is based on literaturel aims to clarify and propose a new classificatiérihe
possible innovations, both by grade (sustainingrughitive, discontinuous) or by type (market, tedbgg,
design driven).

Since the literature analysis highlighted the nessnef the topic, the case-study is especially prépenew
investigations (Eisenhardt, 1989). The presentarebeadopts the descriptive case study researagnies
defined by Yin (1989) and McCutcheon and Mereditd93). The analysis of the case studies referetiogs
from 2008 to 2009. In particular, the channelstf@ research were: companies’ official documenth)sites
and empirical literature iarder to have multiple and different sources obinfation to compare and to build a
complete and integrated description.

Therefore we used this methodology with two chaidteria: we highlighted cases of sustaining, ditiue
and discontinuous/radical innovation from one siahel of market, technology and design driven inriowat
from the other side. The criteria for the choiceraveompanies that linked technology and design taatl
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present different types of innovation but that hdiféerent context in order to be compared: forrapée from
different industries, with different sizes and difint company history.

3 Literaturereview and theoretical development

3.1 Theinnovation scale
Innovation can be defined as “the process of sstolys creating something new that has significealue to
the relevant unit of adoption” (Assink, 2006:217The literature is rich of contributions describiagd
classifying the innovation through its objects (uot, service, processes, organization, transagtion
management style and business model; see John®), 1tB8ough its types (as for example the famous
sustaining-disruptive dichotomy of Christensen, 208r through its application spaces (see Assifk62 and
so on.

The ability to innovate and the ability of re-inwimm of the organization are more and more a need t
realize a competitive advantage (e.g. Griffin aagid? 1993). A remarkable contribute to the growthrought
in particular way from the disruptive and radigatdvations that break with traditions and reconfigtine rules
of the industry which the firm belongs to (e.g. Btemsen, 2003). While the sustaining innovatiayards the
“steady state”, “doing what we do better”, in otheords to manage in an efficient end effective ilag
business, instead the concepts of disruptive inmmva(Christensen, 2003) and discontinuous or ®ldic
innovation (eg. Phillipet al, 2006) are equivalent to the concept of shiftihg status quo. The disruptive
innovation attacks slowly the status in an undereged way, while the discontinuous innovation ltgtareaks
the rules in an unpredictable way, collapsing aggnerating the status.
The literature on disruptive/discontinuous innowatprospered in the last decade and developedffaratit
directions, as the analysis of the dimensions s€datfitinuity of an innovation (Veryzer, 1998) oritherigins
and causes (Chandy and Tellis, 2000) or the arsabfsihe new managerial approaches (Rical.,2001), of
the organization solutions and of the operativérimsents supporting the disruptive/discontinuousoiration
(eg. Veryzer, 1998).

Performance
P2

Performance - af
P1 =

COMPETITION SPACE

Time

Figure 1. The innovation trajectories in the competition spac

In our opinion, the main differences among sust@niinnovation, disruptive innovation and
discontinuous/radical innovation can be summariagmfour main aspects:

e attack to the status quo;

e action during time;

» trajectory followed or technological solution oféet;

» effect on the status quo.
While the sustaining innovation, in fact, poseglftalways on the same competition plane acrosssime
trajectory, and does a continuous action that ity an foreseeable improvement of the status quo;
discontinuous/radical innovation is unforeseealdad completely changes the status quo, the previous
environment is completely destroyed and regenerjethis new innovation: the competition shift argoa
new different plane. The disruptive innovationdfnitself in the middle, because it has the charestic of
beginning with a similar trajectory, that comesnfiothe low end of the market and is so not suspeatetl
undervalued, so the environment is only reconfigumad eroded, acting in the same competition pl@he.
trajectories are unchanged for the sustaining iatiom, similar for the disruptive and completelywnfor the
radical innovation, as shown in Figure 1.
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Therefore we propose a matrix, that we calletbvation scalgsee Figure 2). It aims to classify the different
types of innovations describing the premises amdfithal conditions of it and the trajectory of actiduring
time. Moreover, the matrix of innovation that petsrio read both the cases of technology drivenviation
and design driven innovation. The application @ thatrix has been also tested in two previous sasies of
design driven business model innovation (Battigféliotto and De Toni, 2009).

THE INNOVATION SCALE

ACTION DURING TIME
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Figure 2. The innovation scale

3.2 Theinnovation scale applied to technology and to meanings

Technology and design can “enhance performanceuatatks innovation” (Design Council 2008:1). It is
therefore important to understand how to operate llow to achieve breakthrough strategies for sscdss
technology and by design. For this reason, we triexd investigate the connections among
sustaining/disruptive/discontinuous innovation amatket/technology/design driven innovation.

From one side,

From the other side, the literature does not onlestigate the concept of design and its links with
innovation, but has also underlined how desigmiggortant aspect in the corporate strategy. ¢h dasign is
an activity which overlaps with both R&D and witchnological innovation, but can also make a cbuatidn
to the business of the firm outside either (Wal¥96).

Technology driven innovation

Theinnovation scalgsee

Figure?2) tries to schematize all the concepts expressedealt is mainly referred to technological inndoat

Design driven innovation

The literature is certainly focused on the analysfsthe relationship between disruptive/discontunsio
innovation and the technology change (e.g. ChamdlyTeellis, 2000), but many scholars have underlitiex
importance of the meanings (e.g. Verganti, 2003)edr by the product, the service, the experiencethe
entire business model of a firm.

The concept of meaning is strongly interconnectéH the one of design. As a matter of fact, design be
defined as “making sense (of things)” (Krippendo&005) and it is deeply connected with meanings th
people give to products (as in Verganti, 2008), dlsb to the entire company and its business m@taker
2008; Battistella, Biotto and De Toni, 2009). Thjgproach on design deals with socio-technical systéthe
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advantage of looking explicitly at socio-technisgbtems is that the co-evolution of technology society, of
form and function becomes the focus of attenti@@ééls, 2004:902).

Out of doubts, design can be a lever for innovafeny. Walsh, 1996): it can be applied as “a Sgiate
competence for the development of product and kasimnovation” (Bertolat al, 2003) because it is “a core
capability that shapes open innovation practiceggign Council, 2008:4).

Surpassing the traditional dichotomy between teldgyepushed innovation or market-pulled one, Vetgan
(2008) proposed a new model of innovation drivendbegign, the design driven innovation (DDI), that‘a
strategy that aims at radically change the emotiand symbolic content of products, i.e. their megs and
languages, through a deep understanding of brocttirges in society, culture and technology” (Vetigan
2008, p. 2). Design driven innovation is therefarpushed innovation strategy. The introductiordedgign-
driven innovations requires an approach of fordsagid sensing the dynamics of socio-cultural mqdsmhsl

then firms and consumers interact to co-create :xegul co-propose breakthrough meanings and product
languages, looking forward to the future societyuttderstand the possible new coming scenarios én th
consumer environment.

Moreover Verganti (2008) highlights that an openoivation and network context is fundamental to tavo
the DDI: the connection of the firm with other astqas designers, users, artists, suppliers, ...)aher
external realities (as events, showrooms, desigmices, firms in other industries, ...) is importatat
understand the actual and future socio-culturalet®do unify the similar and different competengesrder
to imagine new meanings and innovate the old onesta attain to find the weak signals coming frdm t
periphery of the social and environment in orderfdcesee the tacit or distributed desires of theiriu
consumers. A pivotal role in this process of semsind foresight and of open innovation and netwayks lead
by the designers that have to act as “brokers ofM@dge on languages and not only on technologgtrgenti,
2008:36).

The innovation scale can therefore be applied tanmimgs (Battistella, Biotto and De Toni, 2009)téa of
considering a technological solution, it can besidered the innovation trajectory, therefore we dmide the
design driven innovations in sustaining, disruptared radical ones. Examples of meaning innovatiofact
can be a disruptive innovation, as for examplertibile phones or a discontinuous/radical innovatasfor
example the Wii, that we will better discuss in tiext paragraph.

In our opinion, to study the different cases ofawation, it is necessary to classify them into diféerent three
types of innovation and refer them to the differérnivers of innovation, as in Table 1. Moreoveralgming the
case studies we found that not only technologydexign can be linked for innovation but that aroiration
can be for example disruptive as regards technodoglyradical/discontinuous as regards design armhswe
therefore classified them basing on crossing intiomalrivers (see Table 2).

RADICAL/
DISCONTINUOUS

INNOVATION

TYPE DISRUPTIVE

SUSTAINING/

INCREMENTAL
MARKET TECHNOLOGY DESIGN

INNOVATION DRIVER

Table 1. Framework forclassification of innovations based on crossingiration types and innovation drivers

4 Empirical case studies

Table 2 shows the classification of some historazad most exemplar (for our purposes) cases ofvatin,
that we analyze in the following discussion.

TECHNOLOGY [RADICAL/ Terrestrian digital Tv, Microwave | Internal combustion
INNOVATION DISCONTINUOUS Plasm tv oven engine
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. IKEA Nintendo Wii
DISRUPTIVE Floppy-Disks Cell phone Sony radio
SUSTAINING/ Amé‘ﬁcc’gr/taeBay iPod
INCREMENTAL Y Swatch

SUSTAINING/ RADICAL/
INCREMENTAL  D'SRUPTIVE 5 oooNTINUOUS

DESIGN INNOVATION

Table 2. Example of classification of innovations based mssing innovation drivers

It has to be said that companies cross technolodydasign to innovate, but the innovation cannotdierred
only to products, but also to business models. @rthe first examples of business model innovaissurely
Apple, that does not only have a breading technology ld eonveys its meanings (easy of use, beauty,
lifestyle, simplicity and reliability) not only bthe products, but also by its stores, by its bramdl so on. That
as regards meanings, but iPod by Apple can be asem radical innovation only for meanings and ot f
technology because mp3-player technology was afrzathe market, but iPod levered to iTunes to eynand

sell music and to a lifestyle product.

Sustaining design driven innovation

1. Combined with Sustaining technology driven innowati

2. Combined with Disruptive technology driven innowaati

Floppy-Disks:The floppy disk is one of the example describedChyistensen for a disruptive
innovation. In our opinion it is a case of disruptinnovation as regards technology, but didn’t
change any meaning of the disk.

3. Discontinuous technology driven innovation

Terrestrian digital and Plasm tare both cases of discontinuous innovation in teldgy terms,
but they did not change the meaning of the tv.

Disruptive design driven innovation

4. Combined with Sustaining technology driven innowati

Amazon / eBawere before not considered by the traditional bsellers, but by taking advantage
of the so-called long tail and of the web-basetirgglthey conquered a big slice of the market.
Encartawas initially offering a meaning of low quality amet prestigious product in relation to
the old dominant paradigm of a paper-made encydiape

The SUVwas not considered before as a change in the mafkle¢ automobiles, but the meaning
is now different: a big car not only for the moungabut also for the city-center.

5. Combined with Disruptive technology driven innowaati

IKEA disrupted the market proposing attractive butestyurniture and structuring the relation
with its customers conveying meaning of ‘saving eibut not quality’ (e.g. self picking from
shelves, home-assembly phase, etc.).

The cell phonecan be seen as a disruptive innovation in teclyyobut also in meaning, because
first it had the meaning to be a business-man dewidy for business communication offering
medium-low performances related to existing tecbgpl The mobile phones before had a
business segment of customers, and nobody was cdigpeheir diffusion in all the people
worldwide and of every age and social position.
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6. Combined with Discontinuous technology driven inatien

The Televisionwas really a difference in terms of technology distuptive in meaning, because it
changed the way people look at information for eplembut before it was considered something
worse and its possibilities were underestimated.

Microwave overwas initially judged not able to cook food offagia satisfactory quality level, but
it was a real radical technological innovation.

Discontinuous/radical design driven innovation

7. Combined with Sustaining technology driven innovati

iPod was sustaining in technology, because a simitdrtelogy was already in commerce before,
but it won in the market by changing the meaninthefmp3-player, giving it a strong brand and a
sense of membership.

The Swatchadopted already existing quartz technology bwtrgsed by Verganti (2008) radically
introduced the meaning of a new fashion-young-pekdevice.

8. Combined with Disruptive technology driven innowaati

Nintendo Wii: Wii has radically changed the message conveyedhbyvideogame, by the
meanings of player-videogame physical interactiad aocial networking between player and
friends. As regards technological innovation, ictfaVii does not represent a breeding innovation,
but the wireless technology is anything technolallycadvanced, but it represents instead only a
support for the new idea of playing with a highenaiction player-console, by moving the body
physically in the space and by socializing withestplayers. Wii won in the market with a low-
level computing power performance and a low deéinitof the graphics. But Wii competed by
changing the meaning of the console and by enlgrgimd enriching the competition space. In
fact, while all the players were pushing the contjpet on technology, trying to improve the
performance of the CPU, the computing power andvitieo resolution (see Figure 3), Nintendo
changed the field of competition betting on humaachine interaction and on socialization. The
name Wii in itself in fact recalls “we”, exaltinpe characteristics of simplicity and accessibility,
interaction and socialization. It highlights notyarore the qualitative performances of the
console, but the players’ imagine and behaviowgir trelationships while playing and enjoying
together, their centrality instead of the consolefe (for example in the advertisements, the
people and their interaction with Wii are the centet the Wii in itself).

Sony radio The first portable sony radio was initially offeg lower sound performance than
domestic radios but conveying a new radical meaafrgarents-free control on music listening.

9. Combined with Discontinuous technology driven inatien

Internal combustion engin@the combustion engine of the automobile has beénrenvation that
created a new market by allowing customers to salyeroblem in a radically new way, and
presents so peculiarities of both technology and meanings.

Evolution of the main processor performar

Evolution of the main memory performa

Hz)

™

N
S
1)
3

Clock speed

3500

3000

2500

.
@
<}
3

1000

500

600

3200 3200

re A 512 MB

500

IS
S
3

733

485 300

Memory RAM (MB)

200
— 24 MB
729
8 Ceams |
» 100 4B
[oom | /v ¥ 32MB 1
93,75 . : °
177 358 33,8688 -~ - = 2KB 2MB . )
R R
e 0 *-— o T T T T
1983 1990 1994 1996 2000 2001 2005 2006 1983 1990 1994 1996 2000 2001 2005 2006
NES SNES PS1 N64 PS2 XBOX XBOX PS3 NES SNES PS1 N64 PS2 XBOX XBOX PS3
& 360 & & &
GAMECUBE Wii camecuse 300 Wii

Evolution of the video resolution performal

Proceedings of the 4" European Conference on Technology Management
6-8 September, 2009, Glasgow



Cinzia Battistella, Gianluca Biotto, Alberto F. De Toni
The innovation scale 8

1200

1080

1000 4 = =
1080

1024
800

—
720

600 ////~

. 4 . N » —— Nintendo
400 480 Sony

Microsoft

Vertical resolution (Pixel)

200

1983 1990 1994 1996 2000 2001 2005 2006

NES SNES PS1 N64 PS2 XBOX XBOX PS3

360 &
GAMECUBE Wii

Figure 3. Comparison of technology evolution of Nintendo V&igny Playstation and Microsoft Xbox
5 Conclusions

Technology matters. Design matters. Great desighgaeat technology are the backbones of most ssftdes
products and innovative companies. Being technolaggl/or design driven is at the heart of today and
tomorrow competition. Many scholar address in systiic way these key topics, but few of them (e.g.
Verganti, 2008) span the innovation space driveneaynology and semantic and emotional dimensisns a
continuum. Customers read and make sense of begk timensions, since what matter is the fact thareat

product embodies an idea that people can understaddlearn about, one they emotionally engage with”
(Brunner and Emery, 2009, p. 7).

To address this continuum, as first, our work pegsoa matrix of innovation in order to classify tltolness of
contributions and to read with a unique framewdnk technology, market or design driven innovatidrgen,
it describes and highlights the advantages of alitej (technology and design) driven innovation.

The work presents implications both for academius practitioners. It identifies the main sourcesi@ativity
and innovation and links the technology driven dedign driven innovations in order to propose enéaork
to define and suggest how it is possible for a camypto be a market leader through multiple soufes
innovation. On a practice level, the work gives sosuggestions on how to link the sources of inrnomaind
on which lever to act in order to create new megsin the technologies.

Proceedings of the 4" European Conference on Technology Management
6-8 September, 2009, Glasgow



Cinzia Battistella, Gianluca Biotto, Alberto F. De Toni
The innovation scale 9

References

Assink M. (2006)Inhibitors of disruptive innovation capability: aonceptual modelEuropean Journal of
Innovation Management Vol. 9 No. 2, pp. 215-233.

Battistella C., Biotto G. and De Toni A.F. (2009gsign Driven Innovation: new meanings in the pridor
also in the business model?

Bertola P. and Teixeira J.C. (2003) Design as aMaage agent: How design as a knowledge process is
embedded into organizations to foster innovatioesifn Studies, Vol. 24 No. 2, pp.181-194.

Brunner R. and Emery S. (200Bp you matter? How great design will make peopie lgour companyFT
Press, New Jersey.

Chandy and Tellis (2000)he incumbent's curse? Incumbency, size, and rbgicauct innovationJournal of
Marketing. Vol. 64, pp. 1-17.

Christensen, C.M. (2003), The Innovator’s Dilemidarper Business Essentials, New York, NJ.

Dell’Era C. and Verganti R. (2008trategies of Innovation and Imitation of ProdueinguagesJournal of
Product Innovation Management, Vol. 24 pp. 580-599.

Design Council (2008),The impact of design on busingsBesign Council Briefing October 2008,
www.designcouncil.org.uk

Eisenhardt K.M. (1989Building theories from case study researgkcademy of management review.

Fraser, H. (2007)he practice of breakthrough strategies by desigrurnal Of Business Strategy, Vol. 28 No.
4 pp. 66-74.

Geels, F. W. (2004from sectoral systems of innovation to socio-tecdlnsystems - Insights about dynamics
and change from sociology and institutional thedgsearch Policy, Vol.33 pp. 897-920.

Griffin A. and Page A. (1993An interim report on measuring product developmantcess and failure
Journal of Product Innovation Management, Vol. p0291-308.

Hargadon A.(2005).eading with Vision: The Design of New Ventyui2ssign Management Review, pp 33-39.

Johne (1999Fuccessful market innovatioBuropean Journal of Innovation Management, Valla2 1 pp. 6-

Krippendorff (2005),The semantic turnCRC press.

McCutcheon D.M. and Meredith J.R. (1998pnducting case study research in operations mamagé
Journal of Operations Management.

Pinch T.J. and Bijker W.E. (1987) The social camstion of facts and artifacts, The MIT Press, Cadu®,
MA.

Rice, M.P., Kelly, D. and Peters, L. (200Radical innovation: triggering initiation of oppanhity recognition
and evaluationR&D Management. Vol. 31, pp. 409-420.

Treasury H.M. (2005 ox Review of Creativity in Business: building te 1UK'’s strengthsLondon: HM
Treasury.

Tsoukas H and Shepherd J. (2008naging the future: foresight in the knowledgerexsay Wiley-Blackwell.

Veryzer R.W. (1998)Key factors affecting customer evaluation of distwous new productshe Journal of
Product Innovation Management, Vol. 15 No.2.

Verganti R. (2003Pesign as brokering of languages: the role of desig in the innovation strategy of italian
firms, Design Management Journal, Vol. 14 No.3 pp. 34-42

Verganti R. (2006)nnovating through desigmiarvard Business Review

Verganti R. (2008Pesign, meanings and radical innovation: A meta-et@hd a research agendaournal of
Product Innovation Management, Vol. 25, No.5 pG-456.

Walsh, V. (1996Design, innovation and the boundaries of the fiResearch Policy Vol. 25, pp. 509-529.

Yin R.K. (2003)Case study research design and methégplied Social Research Methods Series, Sage
Newbury Park, Calif.

Proceedings of the 4" European Conference on Technology Management
6-8 September, 2009, Glasgow



