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Executive Summary

This thesis aims at providing a methodology that can support companies in defining innovative
applications, seizinghe full potential of technologies Starting fromconsiderations regarding the
branch of research in which we are involy@doceeding with thebservation ofsignificantreal cases,

we built up a current framework about the innovative approaches companies basehengathered

data set the problem faced ding the thesis: the missing valorisation of existing and new

technologies and the restricted application horizons identified by companies.

In order to define a precise research direction we identified the objectives of the analysis: the
definition of straegy that valorises existing and new technologies, together with a process to
implement thestrategy, whichcompanies need in order to identify new applicatioiis.achieve the
outlined goals we used a multi method research, matching different approactes tbe whole
research pathParticularly in the initial phase we deeply analysed the literature about innovation,
identifying the existing innovative models. Downstream we adopbeth case study and action
research methodologiesWe selected four leadingompanies investigating the approaches and the
related advantages in valorising technologies. Simultaneously we took part to the European project
Light. Touch.Matters Design driven development of touch sensitive luminous flexible plastics for
applicatiors in care & welbeing- with the aim of concretelyesting and refining the initial process
proposed Concluding, our thesis offers two main contributions that address companies towards the
definition of new application fields. We definesh innovative pproach, based on three dimensions,
meanings, technologies and markets that support companieguime companies towards the
exploitation ofthe full potential of technologies The strategy proposed bases on the concept that
radicalinnovation stems from acombination of potential meanings enabled tBchnologies, which
supports ompanies in facing new markets. In order to implement the strategy we provided a
structured process based on the continuous interaction and discussion among partners. It |elagls to t
definition of innovative application fields through the identification of new meanings and experiences

within a selected context.
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dLearning and innovation go hand in hand. The arrogance of success is tohttinkhiat you did
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The status quo can no longer sustain a businésis not enough in this economy. New dimensions of
innovation are necessary to modify or generate new processeshaisiness models. Innovation is
needed to adapt to an ever changing commercial, social and technological environment. It represents
one of the main factors that allows firms to achieve success: depending on the radical content,
innovation leads companieto middle or long term results. Hence innovation represents a key
element on which an effective strategy must be based. Particularly the thesis is about managing
innovation process in order to find out new applications with deeper radical contents, agabli
companies to seize the potentialities embedded in new technologies. The overall objective is to
support companies to innovate their products using new desigren methodologies. This work
critically presents traditional and modern innovation theorasd strategies, pointing out the main
elements that can affect the success of an innovation process. We studied the links between
technology and design, exploring the connections among user needs, product functions and
meanings. Over the work we presentedses of successful innovative companies, focusing on the
most significant projects. On the other hand we reported the results originating from a European
project about the development of touch sensitive luminous flexible plastics for applications i&care
well-being, developing a scientific body of knowledge on dedigven materials research.
Synthesizing the thesis aims at investigating the factors that support a company in the research of

successful novel applications attractive for the market, idgmtg astructured methodology.
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1.1 Problem setting

The thesis proposed here is part of an extensive research project, whose objective is the analysis of
the innovation methodologiethat lead to the identification of successful applications enableddw n
and existing technologies. Over the time many authors dealt with the relevance of innovation in

c o mp ani e sdifferent condribuéoms/focused on approaches towards innovation

Immediate Quiescent

Meaning Full Potential Meaning

VN

Technological Improvement

Existing

Meaning

Change in meaning

v

Figurel.l ¢ The Ra of the Meaningn Managing BrelThrough Technologies

Particularly, the most recent streams (Verganti 2006, 2008, 2009) celebrate the rolerattrengin
the process of identification dull potential of technology Each technologgmbeds many poterl
meanings: some are immediate and promoted by those who have initially guided technological

development, others are quiescent, but sooner or later they become manifest. Short sighted
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companies often focus on the search of new markets for a technoladpputitaking in consideration

its meanings. In this way when companies look for potential applications they just focus on
technological substitutionscompanies add more effective and powerfuhctionalitiesor improve
performance, leaving the existing m@ng untouched. The myopic part of the industry embraces the
new technology for utilitarian reasons— until

realizes its full potential (horizontal arrow the figure 1.).

In order to clarify the concepive are dealing with, we present a famous case of radical innovation
both in technology and meaning: Nintendo Wii is commonly considered to be the best example
changed the way people use to play virtual games, through a new and dynamic system daf playin
(Griffiths, 2007.

H i
; Game consoles as i Game consoles as
; passive immersionin | active physical A
! a virtual world for : entertainment for i 1 ’
i young adepts i everyone H :
1
i
Radical i " -
improvement i Nintendo Wii
PlayStation 3 E
Microsoft Xbox 360 |
Performance '
(technology) . :
Graphics : MEMS
speed accelerometers
]
Incremental :
improvement '
Previous E
generation i
i
t
Adaptation ' Generation of !
to the evolution of : new meanings :
sociocultural models | i

Meaning
(language)

Figurel.2 - Comparison of thenhovationSrategies of NintendoSony and Microsoft in the Game Console
Industry
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At the base of the incredible success of the product is a breakthraeghnology: MEMS
accelerometers by STNIhese small semiconductor components, sensing movement and inclinations,
allow the device to sense how people are holding the controller and how fast they are moving it. The
Wii does not merely add a nefunctionality (being sensitive to movements of the controller) to a
traditional console game, but creates a radically differer@aningthat is conveyed by alispects of

the product Hall, 2007) Nintendo brought a new technology into the industry (micro
electromechaical systems, or MEMS) to transform a console game into a physically active experience
for everyone. Nintendo distinguished from Sony that moved vertically, investing in technological
development and leaving the meaning of the product untouched. FurtbegnSony was the first
company STM got through to: despite of the possibility to embed the technology in the final product,
Sony decided to screen the MEMS off, losing the opportunity to seize the full potential of the micro
electromechanical systemS&#&ntianta, 2007) Downstream we wondered about the reason research
that guided STM in the development of accelerometers. Which were the inputs that drove the
company through the discovery of MEMS and how STM identify the console game environment as a
potentialappl i cati on fi el d? Furthermore, why Sony
offered by the technology? Widening the scope to the totality of business sectors, the questions
above are the main input for the research on which the thesis is daBarticularly, we are
investigating on the potential application fields companies should evaluate according to the
technologies owned. The different debated elements set the thesis basic problem: the missing
valorisation of existing and new technologiasd the restricted application horizons identified by

companies.
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1.2 Research objectives

Starting from the problem defined above, this section focuses on the main objectives of the research
work. First of Hweneed to t ake i tedhrologes offeo appartunitieh™at as t h
semi ol ogi st Gi amp awhichoare Bfrcaurse not(infnte) bui are graates in nuthber

than those imagined by early develogersechnologies unveil numerous possibilities, especially in

the initial stages ofhe development.

~\

- Technology Substitution

. . Existing meaning
Applications 'ﬂ' —_— << Technology
e 7
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“\eﬁ“\“%’ 7
NeW T
> -

Figurel.3 ¢ The Interplay btween Applications and Technology

A multitude of these opportunities represents functional improvements swhnology substitutions
deriving from the compan e s’ R&D activities, or pulled by m:
needs expressed by consumers. In this way the existing meaning of a technology is embraced and a
radicalDesign Driven Innovationas not to be expectedlhe real challenge we erdealing with is to
achieve the most potential applications discovering arisioning new meaningdt involves a
process of research and analysis in unusual fields, with unusual customers, towards unusual and
powerful meaningsDevelopers of Wii, forxample, would have screened off several interesting
applications if they had only focused on markets and not on meanings, not fitting the dominant
meanings in the market. No one would have thought of using MEMS accelerometers in game consoles
if the meanirg had been that of virtual entertainment, implying only movement of thumbs. But once

a company questioned the dominant meaning and explored new possibilities in culture and society,
fresh applications became visible. In other words, until the researchs&scan applications to satisfy

existing customer s’ needs, the solution wildl l
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analysis is open to new opportunities, even far from the actual market, but potentially disruptive,
then they could intercepnew meanings from new customers (that belong to completely different
fields). Obviously, the entire process, aslivas the strategy behind, is far from being simple and
intuitive and it includes several challenge®articularly this dissertation wants tocus on the
definition of a strategy to valorise existing and new technologies, together withpr@cessto
implement that strategy, which companies need in order to identify new applications. The
development of strategy is needed to discover and make rclghich are the most promising
application fields that are expected to have a bright future. In a broad basket of opportunities, the
joint work by technology researchers and designers has to get a precise way towards the most
interesting ones. On the othehand a concrete process related to the implementation of the
innovation strategy is also necessary. In this process information and confrontation are exchanged
between the design and the technology side, in order to raise awareness about technologe$eatur
and potentialities, facilitating the researdf application fields The challenging task is to guide these
streams of knowledge, introducing moments of verification and iterations aimed at making the two
worlds converge. The structured process and thkated tools allow the achievement of an active
participation of all the actors to the phase of generating scenarios, discovering promising experiences,

designing products and concepts

1.3 Thesis Outline

To achieve concrete and grounded results we disemulti method research matching different
approaches over the whole procegsbrief overview of the different spes of the thesis is depicted in

figure 1.4.
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Figurel.4 ¢ The Thesis Outline

The graph above represents the thesis outline, showing the path through the all phapdsystéep,
which brought from the problem setting to our final proposal. The research process started from the
survey of the literature, in order to create a baseline to build up concrete reflections, in consequence
of what other authors discussed over thest decades. The next step involved the idealization of a

conceptual framework, which was developed and constructed through a process of qualitative
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analysis. We started from the basic conclusions developed from the literature review, generating a

framework to investigate/get insights from the reality in case studies and action research.

In the second part of our work the research based both on case study and action research. On the one
hand, case study research enabled to capture the peculiaritiesngfescases. We selected leading
companies in the innovation field in order to explore the innovation approaches used to valorise new
and existing technologies. Action research, on the other hand, offered the opportunity to refine and
assess the draft of #hmethodology initially developed. During the workshops, which coincided with
key project milestones, we tested the proposed methodology, gathering a large number of criticalities
and insights from the partners of the project. These elements played a mendtal role in the phase

of refining, generating our final empirical results. In the last section we presented the result of this
articulated process, describing the final proposal in terms of strategy and related methodology: the
approach defined on the dse of the case study research, the process refined through the action
research.The graph above represents the thesis outline, showing the path through the all phases step
by step, whichbrought from the problem setting to our final proposal. The resegrattess started

from the survey of the literature, in order to create a baseline to build up concrete reflections, in
consequence of what other authors discussed over the last decades. The next step involved the
idealization of a conceptual framework, whi was developed and constructed through a process of
gualitative analysis. We started from the basic conclusions developed from the literature review,
generating a framework to investigate/get insights from the reality in case studies and action

research.



CHAPTER 2

Research Methodology
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After the definition of the problem and objectives at the base of the thesis, this chapter aims at
introducing the methodology we followed during the research work. It retraces the steps we went
through, explaining the scheme we based on during the literature review. The following section points
out the path towards the definition of the conceptual framework and presents the multi method
research we used. The two models we referred to in conducting saigdies research and action
research are presented, revealing the different steps that led us to the achievement of the objectives
described in the introductive chapter. A clear and structured methodology is a necessary element in

order to build up a sail research work and define concrete and grounded responses.
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2.1 Surveying the Literature

The first chapter of literature reviewnalyses the most significant literature sources that gave input
and contributed to the creation of our conceptual framewo&oing through theeview, we decided

to adopt the methodology developed by Machi and McEvoy (2009) as a conceptual scheme to search,

develop and critique the information in the literature analysis.

Select a
topic

A s

Write the
review

Search the
literature

Critic the
literature

Develop the
argument

Survey the
literature

Figure21¢t Kl aSa 2F al OKA |yR a0O9@2eQa az2RSt 27

The first two stepof the figure 2.1were basically a thesis set up, focusing our topic and identifying
the most significant sources.The third step was a step of planning: we decided tot she
innovation intwo main features, distinguishing between the two main fields of anal@rstegyand
ProcessThe fourth and the fifth stepsf the figure 2.lwere developed together, through two types

of arguments:
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1 Argument of discoverydevelopng findings that represent the traditional state of knowledge
about the research interest;
1 Argument of advocacyanalysing and critiquing that knowledge through modern approaches

and answers to the research question.

Six interconnected streams of literate had contributed to the final embodiment of the research.
The three main streams dfechnology Strategy, Business Stratagg Design Strategynake up the

first macro area about the innovation strategy. Then, following the same struciigehnology
Proess, Business Proceasd Design Procesare the pillars of the second section about the
innovation process. Here we described the importance of the adoption of structured processes and
tools in order to implement the strategies previously discuss€&€ksgn Briefing,Scenario Building

and Cultural Probesire presented in the design sectioss effective techniques to inspire ideas and
search for new application fields in the design process. Connections between streams aaréasib
areincluded, as showmifigure 3.1in chapter 3, in the structure of the literature revieilhe last step

of the model is the result of this process of surveying and discovering, materialized in the following

paragraph of literature review.
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2.2 Building the Conceptual Framework

A conceptual framework is not merely a collection of concepts but, rather, a construct in which each
concept plays an integral roldliles and Huberman (1994) statethat concept ual fram
out the key factors, constructs, or variables, andgame s r el ati onshi ps among
this idea, our conceptual frameworis not on variable orfactors but on concepts alonejot a
causal/analytical setting but, rather, an interpretative approach to social redditgrder to build our

framewark, we followeda methodologycomposed othese 7main phases

1. Mapping the selected data sources

2. Extensive reading and categorizing of the selected data
3. ldentifying and naming concepts

4. Integrating concepts

5. Synthesis, rggithesis, and making it all make sense

6. Validating the conceptual framework
Figure22-a S0 K2R2f 23AO0Ff t KIFaSa o0& aAftSa [yR | d
Phase 1: Mapping the selected data sources

The first task waso map the spectrum of multidisciplinary literature regamg the phenomenon in
qguestion. It beganwith an extensive reviewof the multidisciplinary texts, that we basically
summari zed in the opening paragraph ofhtathee cor
conceptual Dt amewdd letti on should be a compr ehe

scoping” (Morse & Richards, 2002) , and shoul

collection to ensure validity (Morse & Mitcham, 2002).

Pha® 2: Extensive reading and categorizing of the selected data
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The aim in this phase wase read the selected data and categorize it both by discipline and by a scale
of importance and representative power within each discipline. This process maximizes the

effectiveness of our inquiry and ensures effective representation of each discipline.
Phase 3: Identifying and naming concepts

The aim in this phasewa t o read and reread the selected d
Strauss. 1967; Strauss & Corbl®90). Its result is a list of numerous competing and sometimes
contradictory concepts. Generally, this method allows concepts to emerge from the literature.
|l ndeed, Mor s e, Hupcey, et al . (2002) have sugg
the concept, rather than the phenomenon itself, is subject to violating the tenet of induction, thus is

exposed to particular threats of invai d.i t y”
Phase 4: Integrating concepts

The aim in this phase wads integrate and group together concepts that tm@new concept. This
phase reducedhe number of concepts drastically andcaled us to come up with a unique model

that we present in the 8 chapter.
Phase 5: Synthesis, resynthesis, and making it all make sense

The aim in this phase wao synthesize awepts into a theoretical framework. The researchers
open, tolerant, and flexible with the theorization process and the emerging new theory. As Miles and
Huberman (1994) have suggested, researchers wh

areconstructing t heory’ as analysis proceeds, k

and constrain data collection, data reduction, and the drawing and eegift i on of concl us
Phase 6: Validating the conceptual framework

The aim in his phase wa to validate the conqeual framework. The question washether the
proposed framework and its coepts make sense not only to bat alsoin the application in the real

world. Validating a theoretical framework is a process that starts wighresearcher, who then seeks
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val i dati on a nBasicaly thiofinal step id @t of the’bounds of the chapter dedicated to
the conceptual framework itself; on the contrary it is spread over the following chapters of case

studies and action resgch.

2.3 From concepts to results

Theanalysis othe literature created a baseline to build up concrete reflections, in consequence of
what other authors discussed over the last decaddseframeworkdeveloped on that baseline was

built with the intenton of addingvalue tothe innovation models extracted from literature.

Strategy Process
Initial draft of the proposed methodology

Case Studies Research

Leading companies innovation approaches Action Research
and related achievements Criticalities and insights
Lack of a
structured
Assessment process Refinement and improvement
Final approach for valorizing Final proposal of a New Methodology for
new technologies finding new applications.

Figure2.3 ¢ The Scheme
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According to the overall methodology of the proposal ph#éseowed in figure 2)3 the strategy
framework w8 t hought to be applied t ovalgeadsded wayt utdh ee s
different approaches companies use in valorising technologies. The framework has represented an
hand lens aimed at investigating how leading companies in the innovatiahsiiglceed in exploiting

the full potential of technology In this way we were able to identify different approaches companies
adopt, positioning each one in the diagram. The analysis includes a focus on specific projects in our
opinion representing the bésxamples of technology valorisation. Particularly we conducted a deep
analysis on innovation strategy related to each project, qualitatively and quantitatively evaluating
benefits and results. From this analysis we defined the strategy a company sbtbovd ih order to

maximize the valorisation of the technologies owned, identifying new applications.

In addition to the considerations related to the strategy we got a second output fhencase studies

(the harrow that links pocess and strategy in figel 2.3: a lack ofwell-defined and structured
processes aimed at exploiting the full potentadltechnology Hence, the proposal of a method and
guidelines aimed at conveying companies towards intentional innovative results, supporting
organizations in alorising technologies. Specifically we developed a process including intermediate
steps and techniques aimed at facilitating the dialogue between the Design and the Technology side
in order to define a unique direction towards the identification of nevplagations. Thdinal process

is the result of an initial draft refined with the lessons learned coming from the action research. We
modified the first model, used in a real project, adding insights originating from criticalities by the
partners, providinga wellgrounded final versionAs part of the project funded by the European
Union“Light. Touch.Matters Design driven development of touch sensitive luminous flexible plastics
for applications in care & welb e i -nwg "could reflect on the interpretatits made by the
participants. Particularly, action research gave us the opportunity to refine and assess the
methodology initially developed: during the workshops, coinciding with key project milestones, we
tested the proposed R&D desigiiiven methodologygathering an appreciable number of criticalities
and insights fronmpartners, whichplayed a fundamental role in the phase of refinifigne last step
represented the definition of the final proposal in terms of process aimed at fully valorising
technologyand seizing the all potentialities, grounded on insights and contributions from Action

Research.
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2.4 Researching through Case studies

Case studies researckpresentedthe initial part of theimmersion of ourresearch process the
reality. As mentioned bfore we chose a set of leading companies in the innovation fielparticular
we selected them according to their capacity to valoribe potentialities of technologies In
conductingour studieson real exampleswe dealt with significant projects iarder to confine our
research question and focus the analy$tarticularly, we chose those projects we believe represent

the best examplsof successful valorisation of specific technologies.

After a spread research in the field, we select&édira PakPirelli, Italcementi, Pelmand Material
Connexion ItaliaThe purpose of this analysis svéo gather insight@bout strategyused in recent
projects that led companies to radical applions in terms of innovation. &kt step was tanap the
approaches comanies used during the selectguojects in order to build up a complete framework
of the innovation strategies leading companies base d¥e conducted a series dhterviews with
managers involved in these projects, closely observing the context angdHeenvironment. After a
general overview about the innovation management in the company, we asked for detailsng on
the strategy. We ended our analysisspecting theadvantages linked to the strategidsllowed

during the projecs, pointing out tre added vlue due to the achievement of innovatigelutions.

Before examiningeach case study we drew laroad landscape referring to the relevance end
effectiveness ofcase study approaghpointing out the main advantages and characteristiCase

researty has consistently been one of the most powerful research methods, particularly in the
development of new theory (Lewis, 1988he framework we decided to adopt is that one provided

by Eisenhardt (1989), who defines the process of building theory from stagly researcl{figure

2.4). He argues that a priori specificatona@ @ st r uct s i s lvparinits aebebreherbte c a u s
measure constructs more accurately. If these constructs prove important, then researchers have a

firmer empirical grounding fothe emergent heor y”
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Getting Started Definition of research question and a priori constructs
Selecting Cases Specified population and theoretical, not random, samplir

Crafting  Instruments  an( Multiple data collection methosl

Protocols

Entering the field Overlap data collection and analysis and flexible c
collection methods

Analysing data Within-case and crossase analysis

Shaping hypothesis Iterative tabulation of evidence for each construct a
search evi den deelatforsships why”

Reaching Closure Theoretical saturation when possible

Figur€.4cPhases0® A A SY Kl NRG Q& a2RSf 2F /FaS { ddzRe
Phase 1: Getting Started

An initial definition of the research questiom at least broad terms, is important in building theory
from case studies. Mintzberg (1979) noted: “No
we have always tried to go into organizations with a wielfined focus—to collect specific kindsfo

data systematically”. Confining our research s

initial part of the thesis: a precise direction is fundamental to focus the efforts.

Phase 2: Selecting Cases

Selection of cases is an important aspe€tbuilding theory from case studies. The concept of
population is crucial: it defines the set of entities from which the research sample is to be drawn.
Also, selection of an appropriate population controls extraneous variation and helps to define the
limits of generalizing the findings. The cases may be chosen to replicate previous cases or extend
emergent theory, or they may be chosen to fill theoretical categories and provide examples of polar

types. As anticipated before we selected the most interggstdompanies in terms of innovative
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magnitude. In order to comprehend the current situation about innovation management we
identified a set of companies that represent the best examples in fully valorising new and existing

technologies.

Phase 3: Crafting struments and Protocols

Theorybuilding researchers typically combine ltipie data collection methods. Of special note is the
combining of qualitative with quantitative evidence. The combination of data types can be higher
synergistic. Quantitative evisee can indicate relationships which may not be salient to the
researchers. It also can keep researchers from being carried away by vivid, but false, impressions in
gualitative data, and it can bolster findings when it corroborates those findings fromitajued
evidence. The qualitative data are useful for understanding the rational or theory underlying
relationships revealed in the quantitative data or may suggest directly theory which can then be
strengthened by quantitative support (Jack, 1979). Al$ospecial note is the use of multiple
investigators. Multiple investigators have two key advantages. First, they enhance the creative
potential of the study. Team members often have complementary insights which add to the richness
of the data, and their dierent perspectives increase the likelihood of capitalizing on any novel
insights which may be in the data. Second, the convergence of observations from multiple
investigators enhances confidence in the findings. Specifivallyseda multi method datacollection
method. We conducted an initial analysis through the study of papers and documents related to the
specific company, selecting projects whose outputs represengeitally innovative applicationer

the industry. Subsequently we interviewed maeas involved in the chosen projects, gathering
precious data and information. We used both secondary and primary resources, screening the web

for interesting contributions and personally interviewing corporate staff.

Phase 4: Entering the Field

A striking feature of research to build theory from case studies is the frequent overlap of data analysis
with data collection. Field notes, a running commentary to oneself and/or team, are an important
means of accomplishing this overlap. As described by Van &ha@r®88), field notes are an aoing

streamof-consciousness commentary about what is happening in the research, involving both
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observation and analysis- preferably separated from one another. One key to useful filed notes is to
write down whatever impessions occur, that is, to react rather than to sift out what may seem
important, because it is often difficult ttnow whatwill and will not be useful in the future. A second

key to successful field notes is to push thinking in these notes by askingp quesn s such as

|l earning?” and “How does this case differ from
Phase 5a: Analysing WithiDase Data

The importance of withircase analysis is driven by one of the realities of case study research, a
staggering volume of data. Withitese analysis can help investigators cope with this deluge of data.
The analysis typically involves detailed case study wiite for each site. These writgps are often
simply pure descriptions, but they are central to the generation of insight (Ger988) because

they help researchers to cope early in the analysis process with the often enormous volume of data.
The overall idea is to become intimately familiar with each case as a-atand entity. This process
allows the unique patterns of each cageemerge before investigators push to generalize patterns
across cases. In addition, it gives investigators a rich familiarity with each case which, in turn,

accelerates crossase comparison.

For each case we conducted a deep analysis, presenting a ogroparview and a broad description
of services and products offered. Subsequently we studied the innovation manatjgmaress,
trying to extractsa model valuable for our research in terms of stggteFor every company we
organized and processed the dagathered in the previous steps, defining the specific structure

related to the single casstudy.
Phase 5b: Searching for Cr&&sse Patterns

Coupled with withircase analysis is cresase search for patterns. The tactics here are driven by the
reality that people are notoriously poor processors of information. They leap to conclusions based on
limited data, overly influenced by the vividness or by more elite respondents. They ignore basic
statistical properties, or they sometimes inadvertently drop digaming evidence. The danger is

that investigators reach premature and even false conclusions as a result of these information
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processing biases. Thus, the key to good coase comparison is counteracting these tendencies by
looking at the data in manglivergent ways. One tactic is to select categories or dimensions, and then
to look for withingroup similarities coupled with intergroup differences. Dimensions can be
suggested by the research problem or by existing literature, or the researcher caly sthoose

some dimensions. A second tactic is to select pairs of cases and then to list the similarities and
differences between each pair. This tactic forces researchers to look for the subtle similarities and
differences between cases. The result of gbeforced comparisons can be new categories and
concepts which the investigators did not anticipate. A third strategy is to divide the data by data
source. For example, one researcher combs observational data, while another reviews interviews and
still amother works with questionnaire evidence. This tactic exploits the unique insights possible from
different types of data collection. When a pattern from one data source is corroborated by the
evidence from another, the finding is stronger and better growhd@/hen evidence conflicts, the
researcher can sometimes reconcile the evidence through deeper probing of the meaning of the
differences. In the final part of owase studiesasearchwe analysed data across all of the cases in
order to identify similaries and differences among the approaches adopted by selected companies in

valorising new and existing technologies

A variation of this tactic is to split the data into groups of cases, focusing on one group of cases
initially, while later focusing on theemaining cases. Overall, the idea behind these ecasse
searching tactics is to force investigators to go beyond initial impressions, especially through the use
of structured and diverse lenses on the data. These tactics improve the likelihood of tacanch
reliable theory, that is, a theory with a close fit with the data. Also, eroase searching tactics
enhance the probability that the investigators will capture the novel findings which may exist in the
data. Specifically we compared answers tesfic questions, analysing gaps and differences among
the companies. For each question of the interview we mapped the answers of each manager in order

to point out divergences and discordances.

Phase 6: Shaping Hypotheses

From withinsite analysis plusavious crosssite tactics and overall impressions, tentative themes,

concepts, and possibly even relationships between variables begin to emerge. The next step is to
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compare systematically the emergent frame with the evidence from each case in ordeless dssv

well it fits with case data. The central idea is that researchers constantly compare theory and-data
iterating toward a theory which closely fits the data. One step in shaping hypothesis is the sharpening
of constructs. This is a twart proces involving: refining the definition of the construct and building
evidence which measures the construct in each case. Overall, sHagwogheses in theormpuilding
research involves measuring constructs and verifying relationships. The research teajundgaghe
strength and consistency of relationships within and across cases and also fully display the evidence
and procedures when the findings are published, so that readers may apply their own standards. We
constantly compared the emergent frame withe literature. We tried to find out parallelisms rather

than divergences with the theory, enforcing or reducing the relevance of findings.
Phase 7: Reaching Closure

Two issues are important in reaching closure, when to stop adding cases, and when iierstipg
between theory and data. In the first, ideally, researchers should stop adding cases when theoretical
saturation is reached. This idea is quite similar to ending the revision of a manuscript when the
incremental improvement in its quality is mmal. In practice, theoretical saturation often combines
with pragmatic considerations, such as time and money to dictate when case collection ends. In the
second closure issue, when to stop iterating between theory and data, again, saturation is the key
idea. That is, the iteration process stops when the incremental improvement to theory is minimal. The
final product of building theory from case studies may be concepts, a conceptual framework, or
propositions. After the analysis of 5 case studies we gatthéhe right amount of data in order to
proceed with the development of our model. Each case represented a level of organization of the

innovation process, distinguishing structured and destructed paths.



Research Methodologly24

2.5 Doing Action Research

As Malardalen Universit s r esearchers (partnwe ok pdrt toPtteel i t e «
Light. Touch.Matters project, a EU projectthat brings together product designers and material
scientists, in ordeto develop a new generation of applications that combine touch sefitgitwith
luminosity, based on polymerigiezomaterials and flexibl®©LEB. We tested thdirst draft of R&D
methodology, coined aftea broad research in literata, in the active environment of theight Touch

Matters, gathering different criticalitiesrom the partners, discovering margins for improvements.
Downstream, thanks to the numerous comments and insights, we refined and sharpendulsthe
processproposed providing a grounded and solid output. In this section we would like to present the
literature behind the action research, unveiling the several strength points and advantages linked to

this research approach.

Kurt Lewinexpr of essor at MI T, fni rrsets ecaoricnhe’dp atpheed 9t4edrcn i
Research and Minority Problens he descri bed action research a
conditions and effects of various forms of soci
“a spiral of steps, each of whi ch tifidingcaboumpghe s e d
resul t of Actioh eeseaah isia geméric term, which covers many forms of actiented
research, and indicates diversity in theory and practice among action researchers, so providing a wide
choice for potential action resgchers as to what might be appropriate for their research question
(Reason and Bradbury, 2001). The desired outcomes of the Action Research approach are not just
solutions to the immediate problems but important learning from outcomes both intended and
unintended, and a contribution to scientific knowledge and thedBglow we reported the main

characteristics of our approach:

Research in action, rather than research about actidme actionresearchfocuses on research in
action, rather than research abbwction. The central idea is that action reseangbes a scientific
approach to study the resolution of important social or organisational issues together with those who

experience these issues directly.
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Action Researchs participative Members of the sstem which is being studied participate actively in
the cyclical process outlined above. Such participation contrasts with traditional research where
members of the system are objects of the stuBarticularly inLight Touch Mattergroject, thanks to

pat ner’ s criticisms, we developed a more solid

Action Research is research concurrent with actidme goal is to make that action more effective
while simultaneously building up a body of scientific kremigle. The aim of our participation to the
project was that of developing an R&D process, basing the research on active situations and real

scenarios.

Action Research is both a sequence of events and an approach to problem. #dvingequence of
events, it comprises iterative cycles of gathering data, feeding them back to those concerned,
analysing the data, planning action, taking action and evaluating, leading to further data gathering
and so on. As an approach to problem solving, it is an applicafidgheoscientific method of fact
finding and experimentation to practical problems requiring action solutions and involving the

collaboration and capperation of the action researchers and members of the organisational system.

Action Research aims at dewvellog holistic understandingduring a project andrecognising
complexity As organisabins are dynamic socitechnicalsystems, action researchers need to have
broad view of how the systerworks and be able to move between formal structural and technical

andinformal people subsystems (Nadknd Tushman, 1984).

Action research requires a breadth of jprederstandingpf the corporateenvironment, the conditions
of businessthe structure and dynamics alperating systems and the theoreticahderpinnings ©
such systemsPre-understanding refers to the knowlge the action researcher brings the research

project.

AR should be conducted in real tintkough retrospectiveaction research is also acceptable. While
action research s a cdse studybpeing written as it unfolds, itcan also take the form of a
traditional cae study written in retrospectyhen the written case is used as an intemon into the

organisation in the preser(Kleiner and Roth, 1997).
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In the thesis we referred to Coughlan a®@lo g h|l an’ s ndepiceed in {igar® R.2They

proposedanaction researcltyclethat comprises lhireetypes of step:

1 a prestep—to understand context and purpose;

1 six main steps—to gather, feedback and analyse data, and to plamplement and ealuate
action;

1 a meta ste@o monitor.

Context and Purpose

|

Data Gathering

Evaluation Data Feedback
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Pre-step: understanding context and purpo3ée prestep is driven by two questions concergithe
rationale for action andor research.The action researchycleunfolds in real time and begingith
the key members of the organisation ddgping an understanding of the context of the action
project. The maiNhy is this prgjecti necessddesinalde? “ a“Wvtdat are the
economic, political, socialnd technical forces driving theeed for action? The analysis of these
forces identifies their sour; their potency and the naturef the demands they are making on the

system.The complementay pre-step is to askvhat the rationale for the research is. This/olves

Ol A
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asking why this actioproject is worth studying, how action researishan appopriate methodology

to adopt and whatcontribution it is expected to make to knowleddearticularly the initial purpose

of our participation to the project was that of gathering precious suggestions and information about
the application of a new R&D designven methodology. Through theight Touch Mattersve
supposed to test the proposed process,dimg out the weakness and the strength points in order to

refine the final output of the research, providing a more grounded contribution.

Main stepsThe six main steps relate first to the data and then to the action. These stepetaied

as follows.

1 Data gatheringData are gathered in differing ways depending on the context. In AR, directly
observable behaviour is an important source of data for the action researcher. Observations of
the dynamics of groups at work provide the basis for inquiry theounderlying assumptions
and their effects on the work and life of these groups (Schein, 189#)ng theLight Touch
Matters project we collected numerous criticisms not only through direct interventions but
also simply observing h e p areattiareto & certain session or activity.

1 Data feedbackThe action researcher takes the gathered data and feeds it to the client system
with a view to making it available for analysis. Sometimes the action researcher has gathered
the data and does the reportingt other times, the organisation itself has gathered the data
and the action researcher facilitates or participates in the feedback meetifigsrough
constant releases, one after each workshop, we let project partners share in data gathered
and middle esults achieved. Through the papers we recapped the output in terms of
information related to the previous sessions, making participant aware about the state of the
art.

9 Data analysisThe criti@l aspect of data analysis in action researcthat it is ollaborative—

both the researcher and members of the client system do it together. This collaborative
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approach is based on the assumption that clients know their organisation best, know what will
work and, ultimately, will be the ones to implement andldal through on whatever actions
willbetakenThat ' s the reason why we requested the
design agencies in terms of scenario building techniques and ddsign processes.
Obviously the most interesting contributionspre@sented a valuable resource in drawing the
final R&D methodology.

Action planningFollowing from the analysis further action is planned. In the same vein and for
the same reasons as the dagathering step, action plamng is a joint activity. The actio
researchsteering group and the senior management set who does what and an appropriate
time schedule.We accurately define the methodology steps, identifying sessions and
activities. We planned each phase in the process, designing the correct sequerderirio
guide designers and technology researchers thorough a structured path.

Implementation The client implements the planned action. This involves making the desired
changes and following through in the plans in collaboration with relevant key mendiehe
organisation During the project we introduced additional opportunities for discussion, despite
unplanned, offering extraime for open debates.

Evaluation.Evaluation involves reflecting on the outcomes of the action, both intended and
unintended a review of the process in order that the next cycle of planning and action may
benefit from the experience of the cycle completed. Evahratis the key to learning.
Reflections onLight Touch Mattergroject represent the main input in realizing a more

effective R&D methodology, evaluating the reactions and the outputs.
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Monitoring. Each action research cycle leads to another cycle, and so continuous planning,
implementationand evaluation take place over time. Hence, a constant control of the prooHess

the opportunity for continuous learning.

Action researclprojects are situation specific and do not aiocreate universal knowledgdét the
same time action researcimust have some implit@ns beyond those required foaction or
knowledge within tle project. It is impdant, therefore, to extrapolateto other situations and to
identify how te action researctproject could inform likeorganisations, similar issues and so Bden
and Huxham (1996) present several important useful guides to &oven researchcontributes to

theory:

1 Action researclgenerates emergent theoryn which the theory develops from a synthesis of
that which emerges from the data and that which emerges from the use in practice of the
body of theory which informed the intervéion and research intention.

1 Theory buildingas a result of action researchill beincrementa)] moving from the particular
to the general in small steps.

1 Action researchdemands anexplicit concernwith theory that is formed from the
conceptualisation bthe particular experience in ways that are intended to be meaningful to
others.

1 It is not enoughto draw on the generality of action resear¢hrough the design of tools,
techniques and models, as the basis for their design must be explicit and shdvenrétated

to the theory.

Concludingaction researchis a form of science which differs from experimental physics but is
genuinely scientific in its emphasis on careful observation and study of the effects of human

behaviour on human systems as they managange (Coughlan and Coghlan, 2002).



CHAPTER 3

Literature Review - Innovation Strategy
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From here onwards the concrete research work starts and the first point is the literature review. This
chapter particularly aims to imstigate the first half of the literature, since we divided it into two
main streams: Strategy and Process. Thenseéhstreams are both decomposéato three pillars:
technology, business and design, which represent the different points of view of tHgsanadrom

the strategy side, that is the focus of this chapter, the analysis went through the main approaches
that different authors over different times described as effective means to manage applications for

technologies.
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3.1 Structure of the Literature Review

The structure we created, as explained above, is divided in two main str@amosation $rategy and

innovation pocess (anddols). The figure 3.3raphically represents the architecture of the literature
review.

Innovation Strategy

Busi .
Technology usiness Design Strategy
Strategy Strategy

Scenario
Building

Application/
Technology
Matrix

Blue Ocean
Value Curves

Cultural
Probes

Briefing
Activities
Innovation Process

Figure3.1 ¢ The Structure of The Literature Review

We started from the analysis of thanovation srategy, as a first step towards the investigation of

the strategic approach to innovation. This section is made up of three diffgr#lars: technology
strategy, businesstrategy and design frategy. The research focused on the relevant impact of
innovation in guaranteeing companies success, particularly aiming to clarify the role of strategy from

these three different points of ew. The chapterTechnologySrategy deals withthe key factors of
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technology management process. Technology is often the enabler of innovation and represents a
source of sustainable competitive advantagé/e studied in deep the major characteristics of
technol ogy strategy presenting mainly the Porte
technological innovation, analysing the central elements and the fundamental modéls.second
stream reveals the key factors of a strategy that seeks new msrkatherthan new technologies or

a new design perspective So, starting from the shift of the role of competition and the opening of new
markets, we conducted a deep analysis on Blee Oceampproach presenting the key elements and

the fundamental chareteristics of this new business strategy. Concluding the first macro area, we
studied the evolution from traditional innovation models to tlkesigrdriven nnovationapproach,
analysing thalesign perspective. We introduced here the conceptethnolog\Epiphany which is a
carrier point in our project of research.

After a critique analysis of the different approaches to strategy, the literature review goes more
deeply in the analysis of thianovationprocesseshat support each of the three strategiaub-areas,
studying how the processes evolve and how companies manage it. This is the base to build a
structured path to investigate the common innovation processes adopted by companies to develop
the three streams of innovation strategy named above. Thaptdr about theTechnologyProcess

first describes thetechnology/application matrixand then focuseson the relationship between
technology and innovation, explaining how innovative solutions usually come from novel
technologies. The different approachde technology innovation pcesses are showed in the end.
TheBusiness Proceshapter explains the analytical frameworks that characterize thegse related

to the Blue Ocearstrategy. The conceptfahe new value arves introduced in the isiness stategy
section is examined in depthn this partin order to explain how to read and imaret them. In the

last section ofdesign pocessthe central role of design is evidenced, as enabler of new applications.
Then,scenariobuildingis considered to béhe most appropriate technique to combine a description

of some set of real ongoing activities with an imaginary futuristic view of how technologgts
support these activitiedzinally,cultural probesare presented, as a specific tool to gather infatian

to guide design activitiei®m the innovation process, through greater knowledge of tiser experience
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3.2 Innovation Strategy: definition and key elements

Innovation is a powerful explanatory factor behind differences in performance between fiegisns
and countries. Firms that succeed in innovation prosper, at the expense of their less able competitors
(J. Fagerberg, 2003) . Leonard and Swamp defin
and/or synthesis of knowledge in novel, relevant, ealh new product s, proce
(Leonard & Swamp, 1999).
Roberts (1988) defines innovation as the combination of two different elements:

1. The generation of an idea arvention

2. The conversion of that invention into a business or other usefuliegmn.
The formula that well explains this concept is:

Innovation=Invention+ Exploitation

The invention is about creating new ideas and getting them to work, the exploitation process includes
all stages of commercial development, application and vaiesfer (Roberts, 1988).
Nowadays it is evident that in a changing and fast demanding environment organizations cannot
disregard from the crucial role played by innovation, in order to create customer value, building a
strategy that makes it possible. FForganization leaders the challenge is to develop the ability to
create valueadded innovative products and/or services on a continuous basis, utilizing compelling
innovation strategy to make decisions and deliver innovative contents to customers (KatHpgiss,
2004).
As described by Dodgson, Gann and Salter in T
innovation strategy helps firms decide in a, cumulative and sustaimahfeer, about the type of
innovation that best match corporate objectivdsguides decisions on how resources are to be used
to meet af i r m’ s objectives for i nnovation and t he
a d v a n tTaenm,ehe tole of the innovation strategy is that of an aligning mechanism (plan) which

can assisan organization in the execution of its overall strategy, and in achieving their ultimate goals.
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3.3 Technology Strategy

3.3.1 The Management of Technologies

Firms outperforming competitors often derive their success from innovation and in many cases is
technology based. Creating new products, processes and services is recognised as a major source of
competitive advantage antéchnologyis often the enabler of such innovations.

Abetti (1989) definesechnologyas “a body of knowleg degwed frorh bothl s a
science and practicaéxperience, whichis used in the development, design, production and
application of product s, processes, systems an
key concepts related to technology andritde in competition:

1 Technology is not only embodied into products but also into process or methods used to
generate new products or services;

1 Technology is knowing how to apply scientific and engineering knowledge to achieve practical
results, productsprocesses and services, or knowing how to achieve practical results on the
basis of the experience;

1 From a business perspective, technology is not good per se but when intrinsically related to
innovative objectives.

Innovative potential embodied in eacledhnology as a source of competitive advantage is widely
accepted by practitioners, governments and academics; hence the awareneti®e ditrategic
importance of technology Most works in literature dealt with technology as strategic variable,
treating the relationship between technology and strategy. Next chapters review the different
approaches to technology strategy, distinguishing among the positioning and the resource based one,

discussing about contributions on both streams.
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3.3.2 The Positioning Approach Strategy: Porter’s Framework

Il n the early 80s Porter focused on the firm s
company strategy and the key dimensions of technological decisions. Porter (1985) identifies the
fact or s ohnology sfrategynsuggesting that technology strategies basically consist of three
decisions:

1 the selection of the technologi¢s develop;

1 whether to beleader or follower

1 whether tosell the technology or not

Selection of technologie¥he selection fathe technologies to develop considered on two principles:

T the coherence of the technol ogical choices
selected must support the firm in order to create the competitive advantage;

1 the test of whether the tebnological change is desirable for the firm. The technological
change is desirable when the advantage generated is sustainable for the firm and when the
changes in the industry structure are favourable. Porter emphasises that it is necessary to look
at the changes in the industry structure: a technological change may generate advantage for
the firm and at the same time reduce the profitability of the whole industry. This process

provokes a profitability decrease of the innovating firm too in the long term.

Leadership vs. followershieing first mover has relevant advantages but also disadvantages. Both

are identified and briefly commented in the box below.
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Reputation a relevant consequee of beig a Pioneering costdirst movers have to bear
leader is the cration of an image as a pionee costs related to the customer training and the

in a certain business.

Positioning first movercan position itself
within the business, forcing competitors to
less favourable positions.

Switching costshigh switching costs for
customers bring advantages to the first
mover.

Selection of the distribution channétst
movers can choose the most adequate
distribution channel.

Learning curvefirst movers start learning
curve in advance taking vantage of this

Access to input resourcdsst movers take
advantage accessing to scarce resources.

Standard definitionfirst movers can define
the industry standard.

Institutional barriersfirst movers can raise
institutional barriers against imitators.

Initial profits in the initial phase first movers
can fix an high price because of the lack of

competition.

development of the required resources.

Uncertainty of demandpioneers have to face
with a significant variety and uncertainty of
demand.

Specific investmentfirst movers have to
sustain specific investments related to the ne
product/process.

Imitation at low costimitators can aopt the
technology at low cost, corrodimyi o n e e
income.

Technological discontinuities there are
relevant technological discontinuities, pionee
are more exposd tof o | | @ttaeks s’

/| KIy3asSa Ay Odzust@mérS N&
needs change, first movers can be associate
with the old technology.

Figure3.2 - Advantages and Disadvantages of the First Mover
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This choice is based on two elements:

1 the sustainability of the technological leadership;

1 the advantages and disadvantages of being first mover.

The sstainability of the technological leadership depends on several factors:

1 the source of the technological change. If the source of technology is within the industry, the
technological leadership can be easier sustained, whereas, when technological ssurce i
external, other firms can access such source and the leadership is not sustainable (V. Chiesa,
2001);

1 advantages related to the activity of technology development. If the activity of technology
development enables the firm to get advantages such as smdaomies in R&D, or higher
R&D productivity, the firm s | eadership is ¢

1 the relative technological competencies. If technological competencies are unique comparing
to competitors, the leadership can be easier sustained;

1 the rate of diffusion of the leader technology. The process of learning by competitors can
occur in different ways such as reverse engineering, information transfer through suppliers or
personnel. The owner can protect the technology through a variety ofuregs: patenting,

internal production equipment, vertical integration.

Licensing a technology (whether to sell or ndtje decision to licence a technology is strictly linked to
the introduction of a new technology onto the market rather than its develept. Licencing a
technology is convenient when it allows to:

1 exploit the technology that otherwise would remain unexploited;

1 access markets otherwise not available;

1 introduce more rapidly a new standard;

1 create competitors who stimulate the market demarshare pioneering costs and raising

entry barriers;

1 have higher profits than those granted by the exploitation on the market.
Porter (1985) also suggests the structure of the technology strategy formulation, defining different
steps:

1 identification of thespecific technologies and sabe c hnol ogi es of the fir
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1 identification of the relevant technologies available in other industrial sectors;
1 definition of the probable patterns of technological change;

1 identification of the technologies critita f or t he firm’ s competitiyv
for the industry structure;

T eval uat i on socapabiltibse andf ther required investments for technology
development;
1 selection of a technology strategy able to reinforce the fermompetitive posion. A possible

decision could be that of acquire technologies from the outside.

3.3.3 The Resource Based Approach to Strategy

Unlike the positioning approach to strategy, which focuses on market structure and positioning within
an industry, the stait ng poi nt of resource based approache
and resources. The background concept is that
and long term competitive advantage (Chiesa, 2001). Several contributiamdealdthis approach in
the past: we are going to present Prahalad and Hamel (192890, 1993 and | t a mi and
models (1992).
Prahaland and Hamel view strategy as composed of the following fundamental elements:

1 identifying the evolutionary patters of the concerned industries;

1 define the strategic architecture;

1 recognise that competition is played at different levels and that differentssuld be

achieved at each level.
9 fix stretched objectives and leverage competencies (stretch and leverage);

1 design an appropriate organisation.
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The turbulence and rapid change of markets, industry boundaries, customer needs, and products
have brought to consider that these are not the appropriate reference points for strategy
formulation. Successful firms are eft those able to reshape competition and create new industries

or to redefine the boundaries of existing industries, targeting latent needs or forcing changes in the
purchasing attitude of customers. This means that positioning in existing industries enagt lthe
appropriate perspective to assume in strategy formulation. This starts with the exercise of foreseeing
future markets and needs in a long term perspectivd $5years). Hamel and Prahalad emphasise that

the industry foresight is a key issue andoyide the required basis and the right direction to
competence building and competition. Competence building requires a clear definition of how the
context will be shaped and where the firm wants to be in the long term. On the basis of ittelomg

view of competition, a firm has to define its strategic intent in order to address the efforts. Once
identified the intent, the most critical aspect is to define the action to take and the trajectory to
follow. This is called strategic architecture which estdids the competencies to accumulate to
compete and how to acquire them. Products are viewed as the set of functions to be performed to
match customer needs and provide value to customers (Abell, 1980). Product functions are more
stable than technologiesnal products themselves. Therefore, product functions are the basis for an
organisation to develop a loAgrm strategy, and guide the company towards specific actions aimed

to accumulate resources in a defined direction. The focus ofleng competitionshifts from finding
profitable product/market combinations to the inherent capability of a company to shape
competition. The traditional competitive frame views strategy as selecting contexts appropriate to a
firm s strengths an e attniom istpaiddmencdpgoducts and their endrkety. . T
In the competencébased competition competitive arenas are seen as factors which may be
influenced and controlled by the firm, Roots ¢
resources andassets (competencies), and sustaining competitive advantage over time means to
continuously create and develop new asbetsed asymmetries beside the exploitation of the existing
ones. End products become just the leaves of the tree of which the roots dwee f i r m’ s 1 n
assets. These distinctive core competencies are the basis of long term competition, whilst end
products are just the current (transient) emboc
link between core competencies andne products is the core product that is the physical

embodiment of one or more core competencies; in other words, the core component that generates
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the value of the end products. Core competencies have been defined in a variety of ways. They are
viewed asa set of irreversible assets along which the firm is uniquely advantaged (Collis, 1991).
Prahalad and Hamel (1990) have defined the core competencies as the collective learning in the
organisation, especially how to @rdinate diverse production skills dnntegrate multiple streams of
technologies, stressing the role of technology. Core competencies represent the result of a cumulative
resource development process and are based on skills and knowledge embedded in the organisation.
Such skills are built anementally via a series of learning cycles within a long term process of
accumulating capabilities (Grindley, 1991). Knowledge and skills which are hard to imitate are source
of lasting advantage. Prahalad and Hamel clearly state the key characterfstiespetencies to be
core:

91 provide value for the customers;

1 lead to a variety of applications;

9 are hard to imitate.
On the other hand, I t ami and Numagami’'s revie
technology and strategy. The types of interacidsetween the two elements are three:

1 between current strategy and current technology;

1 between current strategy and future technology;

1 between future strategy and current technology.
The first case focuses on the contemporaneous match between the strategfirm wants to take
and the technology it possesses. The underlying assumptions are that technology can act on strategy
in three ways:

1 aweapon to differentiate the firm from its competitors;

i a constraint to which firms must adapt;

1 athreat firms haved guard against and cope with.
The second perspective is that current strategic decisions have implications for future technology
accumulation. Strategy is designed to facilitate the development and accumulation of new knowledge
in technological fields tbe exploited in future competition. The third perspective is concerned with
the effects of current technology on future strategy of the firm. Technology that the firm possesses
now and/or the firm s current C 0 mmiuman eagiitivet ot

processes for strategy formation within the firm. Technology drives cognition of a particular strategy
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as it channels and activates idea generation processes and helps integrate fragmentary ideas. It is
technology which drives the strateggrfnation process. The above contributions draw the conceptual
approaches to technology strategy and define the relationship between technology and strategy. Next
chapter describes the different technologies strategies particularly suitable for dynamicetiting

contexts.

3.3.4 Different approaches to Technology Strategy

Five major categories of technology strategies can be identified (Chiesa, 2001):

1 competence deepening,

1 competence fertilising,

1 competence refreshing,

1 competence complementing,

1 competene destroying
These different types of technology strategy can be positioned onetienologyapplications matrix
defining which are the most appropriate for each intersection. Basically it depicts the different
scenarios in terms of technologies andpéipations, representing the basis of strategy formulation.
The matrix is the result of aexternal and internal context analysaiowing organizations to realize
the evaluation of technologies owned and the ones to be introduced. Specifically the akfetriven
analysis guides towards the identification of the future scenarios, defining both the potential
applications to fulfil new customer needs and the related technologies. On the other hand the
internally driven analysis reviews the set of the teological skills available within the firm and leads

to the identification of the applications which could be generated exploiting such skills.
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Figure3.3 ¢ The Technologgfpplication Matrix
The sense of the matrix wild/l be explained in tl

that allow to build the grid.

Competence deepeninguch strategy means investing on the technology/applications which are
fundamental to the firm' s current strategy. Col
a firm s technodleoegpye nsitnrga toefg yt hoen ctuhrer ent base of
current technology base. This strategy is feasible if the existing skills are likely to remain highly
appropriable, and are already widely applied. The critical element is how long theyemin
appropriable. Undertaking such strategy means to strongly rely on the current critical technologies
and on maintaining the knowledge gap with respect to competitors. A risk associated with such
strategy is to keep the technical knowledge baseltouted.

Competence fertilisingCompetence fertilising actions concern technologies already available within
the firm which show strong potential to create new applications. The development of these new
applications could provide cross fertilisation eteavith the existing applications, as they use the
same technological base. Problems may rise on the commercialisation side, depending on the degree
of familiarity of the firm with the markets of the new applications. In technological terms, investing on
these technologies would mean to strongly reinforce the current competence base through providing

a wider range of opportunities associated with it. Again this strategy is feasible if the current
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technological base is likely to remain appropriable in theireL It is advisable when the range of
application of the current technology base needs to be broadened.

Competence complementingnvesting on competence complementing technology/application
combinations means to acquire new technologies to be integratgth the current set of
technologies in order to open new market opportunities. This strategy underlies a key process to
progressively shift the technological base from the current to a new one. As a matter of fact, it relies
upon the integration of avaable technologies with new technologies to generate new applications or
new modes of doing existing applications. The combination of new and existing technologies reduces
the technological risk related to the applications. The use of the combination bfteghnologies for

the development of existing applications reduces the associated commercial risk, as the firm is
familiar with the related markets. Therefore, if correctly conceived and applied, this strategy helps
change the fir m’ sgebasecgmadually. S@rie acagulired kenhoolobies thecome part
of the future critical technology base and could be used in the future together with further new
technologies to generate new applications and so on. In other words, investing on them means to
makethe first step to move to a new competence base.

They can be conceived competence complementing actions which may have lower strategic impact.
They can concern new technologies which are not expected to become part of the future critical
technological baseThey simply allow to open new application opportunities at the moment, leaving
that the firm's advantage is still based on the current technology base. In other words, it may occur
that the new technologies are simply acquired to generate new applicatit are not part of the

future technology base.

Competence refreshinguch investments are aimed to acquire new technologies which have the
potential to generate a cluster of new applications in the future. Their potential to create a new
technology bas depends on the degree of appropriability associated with them. Undertaking
competence refreshing may be highly risky as they involve the change of the technology base and
concern new applications.

Competence destroyind.he strategy conceived may alsoiqtoout that certain technologies may
erode the set of knowledge required for certain existing applications to be performed in the future. In
other words the set of technologies required to operate certain businesses shifts and these new

technologies areikely to prevail in the long term. If the firm recognises that there are no
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opportunities to shift its knowledge base to stay in the same application range, it needs to refresh its
current technological base. The earlier the firm recognises that a competelestroying set of
technologies is emerging, the earlier can attempt to refresh its competence. This process can be
speeded up through alliances and joint ventures that reduce the cost of refreshing competence. On
the other hand, a firm can undertake cqetence destroying strategies aimed to build a new
technology base and remain in the same application range. Conceptually competence refreshing and
competence destroying actions do not differ. They both attempt to create a new technology base.
The results different, as competence destroying strategies lead to replace the existing base to realise
the same set of applications, whereas competence refreshing strategies lead to create a new

technology base but for new applications and therefore they do nal teareplace the existing one.
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Figure3.4 ¢ The Major Categories of Technology Strategies
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3.4 Business Strategy

3.4.1 Limits of a competitive approach

For the last twentyfive years competition has occupied the centre of strategic thinking. Indeed, one
hardly speaks of strategy without drawing on the vagaly of competition(W.C. Kim and R.
Mauborgne, 199y . Such focus on the competition traces
strategy. The very |l anguage of corporate strat

”

executive i“mf“hecaedguarters Described this way
and fighting over a given piece of land that is both limited and constant (Carl von Clausewitz, 1993).
Industrial organization economics gave formal expression to the prmhinmportance of
competition to firm s success. | O economics su
and performance (J.S. Bain, 1956). Here, market structure, given by supply and demand conditions,
shapes sellers’ a ohd in tura, ydeterrsines end pedour@ance (F.M.hScherer,
1970). The academics call this the structuralist view, or environmental determinism. Taking market
structure as given, much as military strategy takes land as given, such a view drives companies to try
to carve out a defensible position against the competition in the existing market space. To sustain
themselves in the marketplace, practitioners of strategy focus on building advantages over the
competition, usually by assessing what competitors do andisg to do it better. Here, grabbing a
bigger share of the market is also seen as a-getom game i n which company’
another company’s | oss. Hence, competition, t h
variable of strateg with the focus on diving up existing industry space (W.C. Kim and R. Mauborgne,
2005). Not surprisingly the result has been a fairly good understanding of how to compete skilfully in
established markets, from analysing the underlying economic structfiranoexisting industry to
choosing a strategic position of low cost or differentiation or focus (M.E. Porter, 1996). The arsenal of
analytic tools and frameworks ranging from the five force framework to the value chain successfully

anchored competition athe core of strategy. But should it be? The last study carried out by Kim and
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R. Mauborgne suggests no. Strategies driven by competition usually have three latent effects (W.C.
Kim and R. Mauborgne, 1997):
1 Imitative, not innovativeapproaches to the marke
1 Companies act reactivelll the resources are absorbed in responding to daily competitive
moves, rather than creating growth opportunities.
T A company’s wunderstanding of emer ging mass
becominghazy
Conventional sategic logic drives a company to offer better solutions than rivals to existing problems
defined by an industry. To achieve sustained profitable growth, companies must break out of the
competitive and imitative trap; rather than striving to match or oetform the competition,
organizations mu s t cultivate i nnovation. Ki m
suggesting companies abandoning red oceans and creBtumg Oceas in order to seize new profit

and growth opportunities.

3.4.2 The Blue Ocean Strategy

W. Chan Kim and Renée Mauborgne beliBltgee Ocearstrategy is the best organizational strategy to
generate growth and profitsBlue OcearStrategy suggests that an organization should create new
demand in aruncontested market space, or“Blue Oceat rather than compete heatb-head with

ot her suppliers in an e xBletOcaamgonceph dnagine raynarket. e t ’
composed of two different kinds of oceansd oceans an@lue Oceas Red oceans represent all the
industries in existence today. This is the known market spBage Oceas denote all the industries

not in existence today. This is the unknown market space. In the red oceans, industry boundaries are
defined and accepted, and the competitive rules of the game lavown (H.C. White, 1981). Here
companies try to outperform their rivals to grab a greater share of existing demand. The dominant

focus of strategy work over the past twenrfiye years has been on competitidrased red ocean
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strategies (P. Auerbach, 198&)s the market space of red oceans gets crowded, prospects for profits
and growth are reduced. Products become commodities and cutthroat competition turns the red
ocean bloody.

Blue Oceas, in contrast, are defined by untapped market space, demand creatmd the
opportunity for highly profitable growth. IBlue Oceas, competition is irrelevant because the rules

of the game are waiting to be set (W.C. Kim and R. Mauborgne, 2B0%&) Oceas represent a vast,

deep and not yet explored market space witiide potentialities. Red oceans will always matter, but
the accelerated technological advances and the globalization push companies to go beyond
competing in established industries. Red oceans become increasingly bloody because of
commoditization of produts and services, increasing price wars, and shrinking profit margins:
management will need to be more concerned welue Oceas than the current cohort of managers

is accustomed to.

In sharp contrast to companies playing by traditional rules, the creaibBlue Oceas never used

the competition as their benchmark. Instead they made it irrelevant by creating a leap in value for
both buyers and the company itself. While competitibased red ocean strategy assumes that an

i ndustry’ s st rragiteuand that firmsnackeifdrcedoto @ompate within theBiue
Oceanstrategy is based on the view that market boundaries and industry structure are not given and
can be reconstructed by the actions and beliefs of industry players. This is what is lyecedladl the
Reconstructionist view. In the red oceans, strategy is essentially a choice between differentiation and
low cost. In the Reconstructionist world, however, the strategic aim is to create new rules of the game
by breaking the existing value/dostrade-off and thereby creating aBlue Ocean In the
Reconstructionist view extra demand is out of the market, largely untapped.

The creation oBlue Oceas is about driving costs down while simultaneously driving value up for
buyers. This is how a leap value for both the company and its buyers is achieved. Because buyer
value comes from the utility and price and because the value of the company is generated from price
and its cost structureBlue Ocearstrategy is achieved only when the entire systeth t he compa
utility, price, and cost activities is properly aligned (W.C. Kim and R. Mauborgne, 2005). Th&.5igure
[Red Ocean VersuBlue OceanStrategy] depicts the main differences between the two distinct

strategies.
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Compete in existing market space Create uncontested market space
Beat the competition Make the competition irrelevant
Exploit existing demand Create and capture new demand
Make the valuecost tradeoff Break the valueost tradeoff
Differentiation or low cost Differentiation and low cost

Figure3.5 ¢ Red Ocean Strategy verdBisie Ocearstrategy

3.4.3 Value Innovation: The Cornerstone of Blue Ocean Strategy

In Kim and Mauborge’ s opi ni on what consistently Bluepar a
Ocears was their approach to strategy. The creator8hfe Oceas followed a logic that the authors

call value innovation. Value innovation is a new way of thinking about aaduérg strategy that

results in the creation of @&lue Oceanand a break from the competition. Importantly, value
innovation defies one of the most commonly accepted dogmas of competitased strategy: the
valuecost tradeoff. It is conventionally bedved that companies can either create greater value to
customers at a higher cost or create reasonable value at a lower cost. Here strategy is seen as making
a choice between differentiation and low cost. In contrast, those that seek to ciBlaie Oceas

pursue differentiation and low cost simultaneously.
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As shown in figure3.6 below, the creation ofBlue Oceas is about driving costs down while
simultaneously driving value up for buyers. This is how a leap in value for both the company and its
buyers isachieved. Because buyer value comes from the utility and price that the company offers to
buyers and because the value to the company is generated from price and its cost structure, value

i nnovation is achieved onl y wililgynprice fard costhactivites sy s
is properly aligned. It is this whoelystem approach that makes the creation Blue Oceas a
sustainable strategyBlue Ocears t r at egy i ntegrates the range of
activities. In contrastinnovations such as production innovations can be achieved at the subsystem

|l evel without i mpacting the company’s overal/l
exampl e, may | ower a company’ s c oeadersheptstrategyt ur e
without changing the utility proposition of its offering. Although innovations of this sort may help to
secure and even | ift a company’s position in t
will rarely create @lue Oceamf new market spacévalue innovations aboutstrategythat embraces

the entire system of a company’'s activities: i

achieving deapin value for both buyerandthemselves

Cost savings are made by

eliminating and reducing \
the factors an industry
competes on. \

Cost

Buyer value is lifted by raising
and creating elements the Buyer Value
industry has never offered.

Figure3.6 ¢ Value Innovation: The Cornerstone of Blue Ocean Strate:
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3.4.4 Formulating the Blue Ocean Strategy

Accelerated technological advances have substantially improved industrial productivity and have
allowed suppliers to produce an unprecedented array of products and services. The result is that in
increasing numbers of industries, supply excedémand. The trend toward globalization compounds
the situation. While supply is on the rise as global competition intensifies, there is no clear evidence
of an increase in demand worldwide, and statistics even point to declining populations in many
devebped markets. The result has been accelerated commoditization of products and services,
increasing price wars, and shrinking profit margins. In overcrowded industries, differentiating brands
becomes harder in both economic upturns and downturns. As redareebecome increasingly
bloody, management struggle to find out untapped markets.
Literature presents some principle in formulating a compelldige Ocearstrategy; particularly the
first one is to reconstruct market boundaries in order to break from¢bmpetition and creatélue
Ocears. The challenge is to successfully identify commerdsdllg Ocearopportunities. Abandoning
conventional competitive theories, companies wreck market boundaries and stray toviduds
Ocears. Fundamental assumptions coerpes tend to accept are listed below:
1 Define their industry similarly and focus on being the best within it
1 Look at their industries through the lens of generally accepted strategic groups (such as luxury
automobiles, economy cars, and family vehicles} atrive to stand out in the strategic group
they play in
1 Focus on the same buyer group, be it the purchaser (as in the office equipment industry), the
user (as in the clothing industry), or the influencer (as in the pharmaceutical industry)
1 Define the sope of the products and services offered by their industry similarly
T Accept their industry’s functional or emot i
To break out of red oceans, companies must break out of the accepted boundaries that define how
they compete. Instead of loaky within these boundaries, managers need to look systematically
across them to creat8lue Oceas. They need to look across alternative industries, across strategic

groups, across buyer groups, across complementary product and service offerings, a@oss th
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functionalemotional orientation of an industry, and even across time. This gives companies keen
insight into how to reconstruct market realities to open Blue Oceas.

Further more most compani es’ strategic aplTeani ng
process tends to drive companies to compete within existing market space. A typical strategic plan
starts with a lengthy description of current industry conditions and the competitive situation. It
continues with discussion of how to increase narishare, capture new segments, or cut costs,
followed by an outline of numerous goals and initiatives. The process usually culminates in the
preparation of a large document full of data provided by people from various parts of the
organization who often &ave conflicting agendas and poor communication. In this process, managers
spend the majority of strategic thinking time filling in boxes and running numbers instead of thinking
outside the box and developing a clear picture of how to break from the cotipetiThese
considerations bring to the second principleRitie Ocearstrategy: focus on the big picture, noteh
numbers. This principle is fundamental mitigating the planning risk of investing lots of effort and

lots of time but delivering only tactal red ocean move. Authors developed an alternative approach

to the existing strategic planning process that is based not on preparing a document but on drawing a
strategy canvas. This approach | eads coBlgeani es
Ocears . By building a company’s strategic plannin
its managers focus their main attention on the big picture rather than becoming immersed in
numbers and jargon and getting caught up in operationaladet Drawing a strategy canvas does

three things. First, it shows the strategic profile of an industry by depicting very clearly the factors
(and the possible future factors) that affect competition among industry players. Second, it shows the
strategic pofile of current and potential competitors, identifying which factors they invest in
strategically. Finally, it shows the company’ s
competition and how it might invest in them in the future. Téteategic profile with higiBlue Ocean

potential has three complementary qualities: focus, divergence, and a compelling tagline. If a
company’s strategic profile does not <clearly r
undifferentiated, and hard to communicate. The authors have developed a structured process for
drawing and discussing a strategy cBlueOeanThehat

process has four major steps that are reported in tigere 3.7
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1 Compare your 1 Gointothefieldto 9§ Dr aw you 1 Distribute your
business with your explore the pathsto  strategy canvas before-and-after
competito creatingBlue based on insights strategic profiles on
drawing vy Ocears from field one page for easy

strategy canvas 1 Observe the observations comparison
1 See where your distinctive 1 Get feedback on 1 Support only those
strategy needs to advantages of alternative strategy projects and
change alternative products  canvases from operational moves
and services customers, that allow your
1 See which factors competito companyto close _
you should customers and the gaps to actualize
eliminate, create or noncustomers the new strategy
change 1 Use feedback to
build the
be” strat

Figure3.7 ¢ The Phases towards A Compelling Strategy Canvas

The third principle oBlue Ocearstrategy supports companies in maximizing the sizBloé Ocans.
Reach beyond existing demarihis is a key component of achieving value innovation. By aggregating
the greatest demand for a new offering, this approach attenuates the scale risk associated with
creating a new market. To achieve this, companies shahlallenge two conventional strategy
practices. One is the focus on existing customers. The other is the drive for finer segmentation to
accommodate buyer differences.

Typically companies strive to retain and expand existing customers. This often ledisero
segmentation and greater tailoring of offerings to better meet customer preferences. The more
intense the competition is, the greater, on average, is the resulting customization of offerings. As
companies compete to embrace customer preferences tigio finer segmentation, they often risk
creating toesmall target markets. To maximize the sizeBoiie Oceas, companies need to take a
reverse course. Instead of concentrating on customers, they need to look to noncustomers. And
instead of focusing on stomer differences, they need to build on powerful commonalities in what

buyers val ue. That all ows companies to reach
customers that did not exist before. Specifically, Kim Bladiborgne distinguish amontree tiers of

noncustomerghat can be transformed into customers. They differ in their relative distance from the
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market. As depicted in the figui&8, the first tier of noncustomers is closest to the market. They sit

on the edge of the market. They areyoer s who mini mally purchase a
necessity but are mentally noncustomers of the industry. They are waiting to jump ship and leave the
industry as soon as the opportunity presents itself. However, if offered a leap in value, gotvaumid

they stay, but also their frequency of purchases would multiply, unlocking enormous latent demand.
The second tier of noncustomers is people who
are buyers who have sasean optioh ® fulfilitheioreeds ut have vofed e r |
against them. They are noncustomers who have n:i
option. By focusing on key commonalities across these noncustomers and existing customers,

companies cannderstand how to pull them into their new market.

Third Tier
Second Tier

First Tier

Your
market

Figure3.8 ¢ NonCustomers Tiers

CANRG ¢S NRdastonEs yiho are on the edge of your market, waiting to jump ship.

{ SO2y R (A SnNd¢ustame® Wiizkdnstigusly choose against your market.

Third Tierd y S E LJtnénbliBtétriers who are in markets distant from yours.

The last challenge in defining a compellBlge Ocearstrategy is to build a robust business model.

This brings to thedurth principle: get the strategic sequence right. With an understanding of the right
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strategic sequence and of how to ass@ige Ocearndeas along the key criteria in that sequence, it is

possible to dramatically reduce business model risk.

As shown irthe figure 3.9 companies need to build theBlue Ocearstrategy in the sequence of

buyer utility, price, cost, and adoption.

The starting point iBuyer utlity.

Buyer utility
Isthere exceptional buyer
utility in your businessidea?

No—Rethink

|
Yes [
Price
Is your price easily accessible

to the mass of buyers?

No—Rethink

Yesl

Cost
Canyou attain your cost target
to profit at your strategic price?

No—Rethink

vosll

Adoption
What are the adotion hurdles
in actualizing your business
idea?

|

No—Rethink

e |

A commercialy Viable
Blue Ocean idea

Figure3.9 ¢ How To Build 8lue Ocealstrategy

Companies should ask

t hemsel ves

utility and specifically whether there is a compelling reason for the mass of people to buy it. Absent

this, there is ndBlue Ocearpotential to begin with. Here authors suggest twptions. Park the idea,

or rethink it until companies reach an affirmative answer. The second step is abtiiung the right

strategic price A company does not want to rely solely on price to create demand. Companies should

propose an offering priced tattract the mass of target buyers in order to create irresistible market

buzz.

These

first t wo

steps address

t he

revenud

companies create a leap in net buyer value, where net buyer value equals tlitye lhuijiers receive
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minus the price they pay for it. The third element of this analysisos It is fundamental that
companies produce offerings at the target cost, profiting at the strategic price, avoiding letting costs
drive prices. When the target cbsannot be met, organizations must either forgo the idea because
theBlue Oceanvon’t be profitable, or they must innova
cost side of a company’'s business mbidtdforrmofs ur e :
profit—that is, the price of the offering minus the cost of production. It is the combination of
exceptional utility, strategic pricing, and target costing that allows companies to achieve value
innovation—a leap in value for both buyeesd companies.

The last step is to addressloption hurdlesThe formulation oBlue Ocearstrategy is complete only

when organizations can address adoption hurdles in the beginning to ensure the successful
actualization of their idea. Adoption hurdles lnde, for example, potential resistance to the idea by
retailers or partners. BecausBlue Oceanstrategies represent a significant dmpure from red

oceans, it is keyo address adoption hurdles up front. The key challenge is to engage in an open
discusgn about why the adoption of the new idea is necessary with three groups of stakehelders
employees, partners, and the general public |t ' s necessary to expl
expectations for its ramifications, and describe how the company wiies$ them. Companies that

take the trouble to have such a dialogue with stakeholders will find that it amply repays the time and

effort involved.
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3.5 Design Strategy

When we go deep inside the features of the Innovation Process, we also have toecdhsig at an
early stage, organisations must strive to identify and prioritise potentially lucrative ideas linked to
particular technologies (Whelan, 1988). It is all about Design and all about how potential ideas and

technologies are interpreted and hotlvese technologies can generate new opportunities.

“The etymology of design goes back to the La
distinguishing it by a sign, giving it significance, designating its relation to other things, owners, users
or gods . Based on this original meani ng, one coul
Krippendorff, 1989)

The literature about the role of design in a company is such a spread and articulated one and we
already discussed some good point in the\poeis chapter about the Innovation Strategy. What we
really want to focus on in this chapter, instead, is the central role that design must play at the early
stages of the innovation process, as integpret
Designers are involved in the whole innovation process, but their role is vital in the first part of
GYlF 1Ay 3 &S yas Kripgeddoriliskated aBeve. >

3.5.1 From traditional models to Design-Driven Innovation

The new product development procgestogether with the innovative nature it embeds, is typically
considered to be one of the generation and interpretation of knowledge and it was and has been
point of discussion in many literary works. In this wide field the literature originally idemhtifie
principal knowledge sources: knowledge about the availability of new technologies and knowledge

about explicit customer needs. Since from the
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two different approaches to innovation in terms sfrategy: markefpull and technologypush (Dosi,

1982)

USER FUNCTIONS

(Needs) (Technologies)

4

Figure3.10¢ Traditional approaches to innovation

TheMarket Pullapproachbases on the idea that the knowledge necessary to innovate is embedded in
the market: new products are the direct consequence of explicit needs expressed by the consumers
(the arrow from lef to right in the figure 3.1D The hypothesis at the base of this approach is that
consumer needs are elements that can be identified aradslated into physical products. In order to
innovate effectively, companies need to know thoroughly and interpret correctly consumeeds

(Stein and lansiti, 1995 Market drivers become relevant for incremental innovation, where
incremental adaptatios of product meanings stems from the natural evolution of explicit cultural
models adopted by customers. However market factors lose importance in radical innovation, where
innovations originate from new cultural scenarios.

The technologypush approachrath er t han being driven by the ma
R&D activities that, through the identification and development of new technologies, allow to create
new products (Abernathy and Clad985; Henderson and Clark. 199Companies need to gendea

new pieces of knowledge (technologies) as result of internal research, and valorise them by creating
products(the arrow fram right to left in the figure 3.10

In addition to that, in more recent years or research, Verganti (2006, 2008, 2009) haspsl/ahd
described alesigndriven approachhat is complementaryo marketpull and Technology Push the
designdriven approach, innovation stems from a third knowledge source, one that adds knowledge

about user needs and the&loweilde @algpit tha dignsahatpcanrbe wsedi t |
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to deliver a message to the user and about the satitbural context in which the user will give
meaning to those signs”. So the ability to und:

product meanings becomes the driver of innovation.

FUNCTIONS

(Technologies)

USER
I
(Needs)

Figure3.11- The role of messages and languages (adapted from Verganti, 2008)

Companies | i ke Nintendo or Appl e, f o riremenxtsatonp | e
activate the innovation process: they follow a different strategy that aims at radically change the
emotional and symbolic content of products, i.e. their meanings and languages, through a deep
understanding of broader changes in society, a@dtand technology. Rather than being pulled by

user requirementspPesign Driven Innovations pushed by a firm’ s visior
meanings and languages that could diffuse in society (Verganti, 2009). What also expresses is the fact
that this new messages and languages cannot be considered separately from the product functions, at
the point that sometimes they are so entangled that distinguishing performance from meaning, and
technology from language, is almost impossible. Indeed, thera@ jwofound difference between

changing a product’s function but | eaving its

radically innovate what a product means. In the latter case, the ultimate purpose of innovation is to
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innovate meaning and # impact on business value is much more significant as the ddsign
approach statesAll the dynamics describeare illustrated in the figure 3.11in order to clarify the

concepts.

3.5.2 The concept of Technology Epiphany

We can consider the inget of each approach both on trdtmension of performances and meanings
changes on this two axes can assume an increaieor a radical nature (see 3.t2as stated in the
previous paragraph, as long as innovation comes from the market, incremental iempeots can be
reached, searching for technologies that can better satisfy existing needs, or update product
languages to respond to existing trends; but when innovation is driven by technology, the new
product development process brings new functions iptoducts, allowing a radical improvement on

the functional dimension; at the same way, when design and product meanings are the main drivers
of innovation, new meanings and messages can be embedded by products.

But what does take place when a powerful cgans the combination of radical improvements both

on the functional and semantic dimensions?
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Radical
Improvement

Performance
(Technology)

Incremental
Improvement

Technology push

Design-driven

Market pull

(user-centered)

Adaptation to the evolution Generation of
of sociocultural models new meanings
Meaning
(Language)

Figura3.12- The interplay between Technolegysh and Desigdriven innovation (Verganti, 2009)

The answer ighe interplay between technologyush and dsigndriven innovation Technologies

become an enabler of new product meanings, mixing research activities related to new technologies

and studies about emerging lifestyles and societal values in order to introduce radical-desen

innovations. The ientification of innovative meanings is combined with research on new materials,

surface treatments, manufacturing processes, etc., that can be embedded into new products. In this

sense technological research and design research work together, explorinamguwages embedded

in artefacts and, consequently, playing with new technologies and new materials. cDesplve

through both those small (incremental) and large (radical) innovati@tesywe described (Latour,

1987). The concept behind it, studied byeiganti (2009), is that each technology is considered to

embed a set of disruptive new meanings that are waiting to be uncovered. If a company reveals those
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guiescent meanings it will seize the full valfetechnology celebrating what Verganti (2009) Isah
Technologyepiphany

Unfortunately short sighted companies often focus on the search of new markets for a technology
without taking in consideration its meanings. In this way when companies look for potential
applications they just focus omechnologcal substitutions companies add more effective and
powerful functionality or improve performance, leaving the existing meaning untouched. The myopic
part of the industry embraces the new technol ¢
design diverrinnovation, finds out the disruptive quiet meaning and realizes its full potential.
Especially in technologytensive companies, design has got a minor role: in this companies design is
eventually useful for creating a user friendly interface, tmeking technology more accessible, and

for wrapping the technology core in a nice box, but nothing more. In literature we can find some
theories of management of innovation and techn
design: they usuallgescribe industries as evolving through several stages (Utterback, 1994). In the
early stage one or more radically new technologies break into an industry: this stage allows leapfrog
changes of functions and performance. In this stage competitors strugdiad the most effective
product architecture, solving technological problems. When the technology has run its course,
innovation becomes incremental, the product becomes a commodity and everyone waits for another
technological breakthrough. Hence desigiays a role during incremental innovation, as a
differentiator. only after the technology has provided everything it can, design could intervene in the

i nnovation process maki ng product s di fferent
creativity, user interface, and style. In its radical versiordasigrdriven innovation design plays a
major role at an inceptiorof the technology especially when a breakthrough technology arises.
When a breakthrough technology emerges, it embeds many potemig@nings. Some are immediate

and promoted by those who have initially guided technological development. Other meanings are
quiescent, but sooner or later they become. The same phenomena was also recognized by

Tempelmaret al(2012) vhen they spoke ofthe e ed f or t e c hnoile.dhg procéss an s f

of change that a technology undergoes when it ¢
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Immediate
. Technology Quiescent
Meaning Epiphany .
Meaning
Radical
Improvement
Performance
(Technology)
Incremental
Improvement Existing
Meaning
Incremental Radical
Change Change
Meaning
(Language)

h 4

Figure3.12 ¢ Comparison of Strategies to Manage Brddkrough €chnologies: Purely Technologies or
Interwoven With Desigriven Innovation

Short sighted companies that see innovation strategy only in terms of technology will not search for
the quiescent meaning. This approach leads to two myopic behaviours. Oméhbkand if the most
immediate meaning of a new technology cannot support the existing meaning in the market,
companies screen it ofthe down arrow in the figure 3.)2considering it irrelevant to competition.
Instead, if the most immediate meaning ofetmew technology does fit the existing meaning, a
company will invest by substituting the new technology for current technolggiesupward arrow in

the figure 3.12. However someone will eventually have T@&chnologyEpiphany A Technology
Epiphanymay acur when a company has understood that radical new meaning can emerge in the
mar ket and therefore is open to new technol ogi

of. Or a technological epiphany may occur when a company searches for thepmeeeful meanings
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that a new technology embeds, as ioated by he horizontal arrow in figure 3.1Zhere are several

basic implications of this analysis: first of all, the full potential of technological breakthrough is
achieved only when someone uncovergtmorepowerful quiescent meaning of a new technology.

In addition, aTechnologyEpiphanyis usually much more disruptive to competition than the
technological breakthroughs itself. Least but not last, given that techngdogh and desigdriven

are clogly linked, design is often critical, even for higleh firms and their R&D: investigations into
radical new technological should go hand in hand with the investigations into radical new meanings.
Companies must be able to catch and understand emergiegntd s i n soci ety and
activity has to be integrated with research on technologies that allow products to embed new
languages and coherent meanings in an appropriate way. This articulated process has two main
actors:designerson one side andnaterial researchersn the other. Design satisfies the need to be
sensitive to socizultural messages and research offers the ability to transfer different inputs and
stimuli into real projects, in order to exploit accumulated knowledge about soditoral phenomena

and transform it into new products. I n fact, a
the quiescent user needs towards unexplored technological functionalities/affordances, and back. By
virtue of their education and expmnces, designers tend to be bettsuited for this bridging role

than the other stakeholders in the innovation process.
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Literature Review - Innovation Process
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After we explained thevell-establishedstrategies adomd by companies to generate and organize
innovation when moving toward new applications, we scanned the literature sources in order to
identify the right processes that result from the statement and development of the strategy itself. In
particular, the olject of the research in this section became the identification of specific methods that
constitute the new product development process, from different points of view. The analysis
proceeded with the leading scheme of the previous chapter. So, after weysmthlechnology,

business and esign strategy, we went through the investigation of the related processes maintaining

the same structure.
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4.1 Technology Process

4.1.1 The Context Foresight: the base of Technology Strategy

In dynamic contexts, decisioase taken on the basis of information gathered on the future shape of
competition and industries, the forecast technological progress and the evolution of the external and
internal context of the firm. The process of context foresight provides the baskifiore scenarios

and represents the starting point of strategy formulation through the creation of tdehnology
application natrix. As anticipated in the part of literature concerning technology strategy, the matrix
shows different scenarios in termd applications and related technologies a company intends to
focus on. It combines technology and applications from a double perspective:

1 it links technological skills available within the firm to applications which could be generated
exploiting such sks;

9 it associates potential applications that could fulfil future customer needs to required
technology.

The matrix offers a framework supporting companies in defining strategy according to the selected
scenarios. The matrix is built on both external amginal context analysis: it represents the result of

a context foresight t hat evaluates Dboth futur e
condition. It all ows to map company’s future i
them. A focus on the process that brings to the development of the matrix is presented below,

through the externally driven context analysis and then the internally driven one.



Literature Review Innovation Procesk 68

Identify the required technological skills é : Externally Driven Context Analysis

to make the applications able to satisfy

customer needs
= 4 L

existing new

existing

Internally Driven Context Analysis I:>

new

‘V'

Figured.1 ¢ The Context Foresigh

Externally Driven Context Analysis
This analysis conceives market evolution and industry foresight as the drivers of the process of
accumulation of the appropriate technological resources. It includes two steps:

1 the identification of the market shape dncustomer need# the future and the related

applications;

1 the identification of the technologigsquired to make applications.
The first step is the identification of how markets will be shaped in the future and customer needs will
evolve. The centrdhctors are the value for the customer and the understanding of its evolution. The
value for the customer is related with product functionality and critical performance. The external
analysis should therefore help understand the evolution of the dominantpct paradigm able to
satisfy customer benefits in the future. Benefits could concern not only the satisfaction of existing
needs but also the explicitation of latent or not articulated needs. Consumption patterns and

consumer behaviours become a key uhgo the external analysis, helping identify the key future
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applications, fulfilling consumer needs. Of course, they can be both already existing applications and
new applications. Successively, there is the identification of the skills required to nhmake t
applications. This means to identify both technology needed to respond to future or not articulated
customer needs and technology needed to meet c
and techniques dedicated to the external analysis areflyraescripted below.

Market forecasting.Market forecasting techniques help estimate the market potential of new
applications and products. The most common techniques concern: market characteristics
determination, estimation of the market potential, marnkshare analysis, sales analysis, industry
devel opment studi es, competitors’ product s an
potential of new products, long term forecasting, price fixing studies.

Technology forecasting.echnology forecasting bdbeen defined as the description or prediction of a
foreseeable technological innovation, specific scientific refinement or likely scietifiovery, which
promises to serve some useful function with some indication of the most probable time of
occurrence. The main element to foresee is the timing of the progress. This is the main objective of
forecasting techniques. Technology forecasting techniques are divided into three main categories:
qualitative methods, quantitative and time forecasting methog@sobability forecasting methods.
Qualitative methods include creativity spurring methods (brainstorming), time independent
contextual mapping, analogies, morphological analysis, gap analysis, environmental surveillance and
monitoring, scenarios. Quantitate and time forecasting methods include attribute and parameter
identification, time series (growth and logistic curves), envelop curves, precursor events and curves,
substitution curves, relevance trees. Probability forecasting methods include Delphideels, cross

impact analysis, gaming methods.

Reverse engineerindt is the disassembly and systematic analysis of the components of the

competitors product conducted with the end of
products.

Monitoring lead users and key custome@ustomers and users play a key role for inn@ratin a

variety of industries. Firms need to establish close g@edmanent relationships with their key
customers and lead users which are oftermajor source of knowledge andeasfor technological

innovation.
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Technology scoutinggmall units can be established simply to monitor the technological progress in a
certain geographical area or at a certain tech
outside and morior technology evolution.

Monitoring competitors.Another activity is that of monitoring competitors which has obvious
difficulties. Large firms have often journals, publications, announcements, publicity, advertising and
all sources where information abbaompetitors can be captured.

Monitoring suppliersSuppliers represent a significant source of information about technology and
themselves can be source of innovation. They can also provide information about competitors.
Therefore, firms need to estabiiclose relationships with suppliers.

Monitoring external technological resourceSspecially when a certain technologiaka is not
covered internally, @ystematic monitoring of the resourcesailable and accessible externally has to
be done.

Networking. A major source of information in technology is networking. Establishing and maintaining

a network of relationship help capture information about technological progress.

Internally Driven Context Analysis
This analysis is based on the view of technglag cognitive driver of strategy. It is articulated into
two steps:

1 the identification of the set of théechnological skills available within the firm

1 the identification of theapplicationswhich could be generated exploiting such skills.
Therefore, inthis process, the starting point is the set of technological skills available within the firm.
A first step of the process is the mapping of
done to identify the applications (existing and new) whicAn be generated exploiting the
technologcal skills available. Here vekescribe techniques and tools supporting the internal context
analysis.
Technological capability audiThe evaluation of the internal technologicaapabilities is usually
conductal through a comparison with major competitors saveral dimensions. Traditionally these
dimensions were aimed to define the appropriatenesshe R&D resources relatively competitors:

1 the level of R&D expenditure;

1 the quality of human resources empley in technology development activities;
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1 the breadth and depth of the technological knowledge available;

1 the level of the equipment used in the R&D activity.
Benchmarking It consists of comparisons among competitors on specific dimensions in order to
identify best practices in use. Therefore, great attention is paid to the process of technological
innovation and practices in use to manage such process. The rationale behind this is that not only the
amount and quality of resources are important for inndeat but also how they are used and how
the underlying processes are shaped. In their innovative capability audit framework, Burgelman et al.
(1988) underline that both technological and functional capabilities should be audited and both
formulation and impementation of innovation strategies addressed together with supportive
organisational mechanisms.
In their framework, they include five main dimensions:

1 resource availability and allocution

T understanding competitors’ utiomovative strate

1 understanding the technological environment;

1 structural and cultural context;

1 strategic management capacity to deal with entrepreneurial behaviour.
Adler et al. (1992) have argued that technical functions need a way to benchmark not only their
products but also their strategic management process. They provide a framework to assess the overall
functional strategies of technical units.
They set out three main elements of strategic management:

1 direction setting (mission, objectives, strategic plan);

1 policies;

1 adjustment mechanisms (assessment of strengths and weaknesses, opportunities and threats).
Within the policies they analyse the role of:

1 processes (personnel management, technical project management, quality assurance

management);

1 resources (inteictual properly, funding, facilities and equipment);

1 linkages (structure, intefunctional linkages, external linkages, regulatory compliance).
At London Business School a research group developed a comprehensive benchmarking framework to

audi t achnblegicahcapabilities (Chiesa et al., 1996). The model views innovation as a process
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which includes four core processes (new product concept generation, technology acquisition, product
development, production process innovation) and three support prees<leadership, resourcing,
systems and tools). Each core and support process is then articulated irfrazdsses on which a
benchmarking exercise can be conducted. The framework can also be useddosselfe ss t he f
capabilities in technology magement and is built to carry out a performance audit too.

Knowledge management system (learnipgpcesses)Each learning process can contribute to the

inner and outer context foresight. Learning can take place in a variety of forms: by doing, by ysing, b
failing, by studying (Pavitt, 1991).

Within this chapter we touched the concepts of new technologies and new applications, underlining
the importance of innovation. Next pages will analyse the idea of technological innovation, presenting

some key feature and models.

4.1.2 Technological Innovation

Freeman described it as the process which includes the technical, design, manufacturing,
management and commercial activities involved in the marketing of a new (or improved) product or
the first use of a n& (or improved) manufacturing process or equipment (Freeman, 1976).
Technology and innovatiorare strictly entangled: innovative solutions are based on novel
technologies. The speed of technological change increases; as a consequence, innovative activities
within firms assume peculiar characteristics:

CumulativenessiVhat a firm will be able to do in the future strongly depends on what it has done in
the ©past. P a v actual and tekifalile perforimanteecharacteristics of products and
production processes are usually multidimensional and complex and canmsityelae reproduced

f rom s ciHeadlso btdtes that tacit knowledge, the one obtained through experience and

embedded into people and technical system or producers, is of central importance
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SpecialisationFirms tend to focus on narrow range of activities: they need to concentrate their
efforts on few technological aspects and disciplines.

Geographical ision of Technological LabouGiven the cumulative nature and increasing
specialisabn of innovative activities, a division of labour in the process of creation of technological
knowledge takes place. This provokes the birth of a number of different units of advanced knowledge
in geographically limited areas.

Uncertainty. The rate of tehnological change ikigh; the uncertainty related to the innovative
activities grows. There are a lot of unknown elements that increase the uncertainty of innovative
activities.

Technology IntegrationTechnological innovation is not only the result lmeakthroughs in one
specific field: it can be achieved putting together two or more pieces of knowledge from different
fields and integrating them in a new way. As lansiti (1997) stated in his book technology integration is
based on the concept that tecliogies act in conjunction with one another: they only add value as
integrated systems. Technology integration represents the process of choosing among technological
possibilities, to solve a product problefhese intrinsic characteristics of the techrgilcal progress

make the process of technological innovation change and call for new ways ¢eigerand shape it
within firms (Chiesa, 2001).

4.2.3 Models of Technological Innovation Process

The increasing complexity of the technological change séitadl thinking about modelling the
process of technological innovation. In the previous chapter of the literature review we have already
focused on thewo traditional waysto view the innovation processhe Technology Pusapproach

and the Market Pull Agin the Market Pullapproach views the innovation as simple, linear and

sequential; the emphasis is on marketing. The market is the source of ideas to direct R&D which plays



Literature Review Innovation Procesks 74

a reactive role. On the other hand th&echnology Puslapproach emphasizes the eolof R&D
function and the market is seeas a receptacle of the results of the R&D activity.
The next generation of technological innovation process is given by Rothwell and Zegveld (1985) and
Roberts (1988): thenteractive or coupling modellt is basedon the concept that technological
innovation comes from the coupling of market needs with technological opportunities. In synthesis
they suggest that innovation is the result of the matching and combination of pachnology Push
and Market Pullforces. R:D and marketing play a balanced role: the integration between the two
represents the basis for combining technology opportunities and market satisfaction. Later Rothwell
(1992) identified a further generation of innovation processiovation as a parallgprocess involving
simultaneously R&D and other functioria this case, innovation is the result of the integration of
knowledge from different teams. Emphasis is placed on the involvement with both upstream
suppliers and lead users downstream; horizintollaborations play a fundamental role too during
the innovation process.
Finally, the last generation is identified which is the futiyegrated parallel developmentinkages
with suppliers and customers are very strong along with the whole innmvatrocess. Horizontal
linkages take place in a variety of forms. Emphasis is placed on organizational flexibility and speed of
development. The latter two generations show theossfunctional and multfirm nature of the
technological innovation processtrongly emphasising the role of organisation and management in
making the process of innovation effective.
The literature has suggested that the process of technological innovation within firms is viewed as a
business process. Rothwell (1992) statesttha “ i t i's generally acknowl e
technological change are high. What is less recognised is that the process by which technology is
commercialised the innovation processi s changi ng?’” . This aspect f oc
of swch process, analysing different contributes. Tidd et al. (1997) identify the generic activities the
innovation process involves: scanning the environment (internal and external), defining the responses
to give to the signals identified, obtaining the resoes to enable the response, implementing the
innovation project to respond effectively. On the basis of a review of many literature contributions,
Chiesa et al. (1996) view innovation as a set of processes:

1 new product concept generatipthe process whit brings together technology and market

needs to develop new product concepts;
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1 technology acquisitianthe development and management of technology per se, i.e. the

process of acquiring the technology necessary for product and process innovation through

internal R&D and/or other means;

1 product developmentthe process of bringing a new product concept through development

and manufacturing to the market;

9 production process innovatiorthe process of innovating and developing new production

processes.

Each othese in turn can be seen as a set of gubcess.

Product innovation

Generating new product concepts
Product Innovation Planning
Innovativeness and creativity

Exploiting innovation

Product development

Product development process
Transfer to maaofacturing and distribution
Teamwork and Organisation

Industrial Design

Process innovation

Formulating a manufacturing strategy
Implementation of a new process

Continuous improvement

Technology acquisition

Formulating a technology strategy
Seletion, generation and sourcing of technology

Management of intellectual property

Figure42¢/ KAS&l Q4 a2RSt 2F ¢SOKy2t23A0! ¢
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4.2 Business Process

4.2.1 The Blue Ocean analytical Framework

The literature offers numerous analytical tools and frameworks in suppdrfoomulation and
execution ofBlue Ocearstrategy. First of all we are going to present the strategy canvas, both a

diagnostic and an action framework for building a compeBhgeOceanstrategy.

The Strategy Canvas

This tool serves two purposes. First, it captures the current state of play in the known rspdas.

This allows to understanavhere the competition is currently investing, the factors the industry
currently competeson in products, service, and delivery, and what customers receive from the
existing competitive offerings on the market.
form: the horizontal axis captures the range of factors the industry coegpen and invests in. The

vertical axis shows the offering level that buyers receive across all factors. Plotting the current

of fering across all the factors you can under :
basic component of the strat¢qg c anv as. It represents the compa
industry’s factor of competition. I n order to

example of the U.S. wine industry in the late 1990s, drawing the related strategyasanhere are
seven factors the industry competes ¢see figure 4.3

1  Price per bottle of wine

1 Use of enological terminology and distinctions in wine communication

1 Abovethe-line marketing to raise consumer awareness in a crowded market
1 Aging quality ofvine

T The prestige of a wine’s vineyard and its | e
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T The complexity and sophistication of a wine’
1 A diverse range of wines to cover all varieties of grapes and consumer preferences.

High

Low

Price Distinctionsin  Above-the-line  AgingQuality Vineyard Prestige Wine Wine Range
Wine Marketing and Legacy Complexity
Communication

Figure4.3 ¢ Competitive Factors in U.S. Wine Industry

Researchers found that customers can scarcely imagine how to create uncontested market space.
Their insight also tends toward the familiar *
want “ mo rhese prodict and servide features that the industry currently offers. To shift the
strategy canvas of an industry, a company must reorient its strategic focus from competitors to
alternativesand from customers to nowustomers of the industry. Doing soropanies gain insight

into how to redefine the problem the industry focuses on and thereby how to reconstruct buyer value
elements that reside across existing industry boundaries. Conventional strategic logic, by contrast,
drives to offer better solutionshan rivals to existing piems defined by the industryn parallel to

strategy canvas there is a second basic analytic suppttie discovery oBlue Oceanthe four

actions framework.

The Four Actions Framework

To reconstruct buyer value elements imafting a new value curve, Kim and Maurbogne (2005)

developed the four actions framework. As shown in figdrd, to break the tradeoff between
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differentiation and low cost and to create a new value curve, there are four key questions to

challengeanindsit ry’ s strategic | ogic and business mod

1 Which of the factors that the industry takes for granted should be eliminated?

M Which factors should be reduced wel | bel ow
M Which factors should be raised well above t
9 Which factors should be created that the industry has never offered?

Reduce

Which factors should be reduced
well below the industry’s
standard?

Eliminate Create
Which factors that the industry Which factors should be created
takes for granted should be that the industry has never
eliminated? offered?

Raise

Which factors should be raised
well above the industry’s
standard?

Figure4.4 ¢ The Four Actions Framework

The first question forces to consider eliminating factors ttet companies in the industry va long
competed on. Often those factors are taken for granted even though they no longer have value or
may even detract from value. Sometimes there i
companies that are focused on benchmarking one anottie not act on, or even perceive, the
change. The second question forces you to determine whether products or services have been
overdesigned in the race to match and beat the competition. Here, compani&sservecustomers,
increasing their cost struate for no gain. The third question pushes you to uncover and eliminate the
compromises the industry forces customers to make. The fourth question helps to discover entirely

new sources of value for buyers and to create new demand and shift the stratagicgpof the

t

t
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industry. It is by pursuing the first two questions (of eliminating and reducing) that companies gain
insight into how to drop cost structure. The two actions of eliminating and creating push companies
to go beyond value maximization exer@swith existing factors of competition: the two actions
prompt companies to change the factors themselves, hence making the existing rules of competition
irrelevant. The second two factors, by contrast, provide insight into how to lift buyer value artd crea
new demand. Collectively, the all factors allow compamesystematically explore how they can
reconstruct buyer value elements across alternative industries to offer buyers an entirely new

experience, while simultaneously keeping cost structure low.

The EliminateReduceRaiseCreate Grid
There is a third tool to create a compelliBgue OceanThe grid pushes the companies not only to ask
all four questions in the four actions framework but also to act on all four to create a new value curve.
By diving companies to fill in the grid with the actions of eliminating and reducing as well as raising
and creating, the grid gives companies several benefits:
1 It pushes them to simultaneously pursue differentiation and low costs to break the-cakte
trade-off.
1 It immediately flags companies that are focused only on raising and creating and thereby
lifting their cost structure and often over engineering products and services.
1 It is easily understood by managers at any level, creating a high level of engragerits
application.
1 Because completing the grid is a challenging task, it drives companies to robustly scrutinize
every factor the industry competes on, making them discover the range of implicit

assumptions they make unconsciously in competing.
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4.2.2 Three characteristics of a good Strategy

An effectie Blue Oceanstrategy has three complementary qualitiekcus, divergence, and a
compelling taglingKim and Maurbogne2005. Wit hout these qualities,
likely be muddled, udifferentiated, and hard to communicate with a high cost structure. The four
actions of creating a new value curve shoul d
profile with these characteristics. These three characteristics serve as ah tiesti of the commercial

viability ofBlue Oceardeas.

FocusEvery great strategy has focus, and a compar
show it.
DivergenceWhen a <company’'s strategy is fortmehed r ea

competition, it loses its uniqueness. The value curveBloé Ocearstrategists always stand apart. By
applying the four actions of eliminating, reducing, raising, and creating, companies differentiate their
profiles from thdééleeindustry’s average pro
Compelling taglineA good strategy has a cleaut and compelling tagline. A good tagline must not
only deliver a clear message but also advertise an offering truthfully, or else customers will lose trust
and interest. In fact, a good way to tedie effectiveness and strength of a strategy is to look at
whether it contains a strong and authentic tagline.

These three criteria guide companies in carrying out the process of reconstruction to arrive at a

breakthrough in valuéoth for buyers and for tamselves.

4.2.3 Reading the Value Curves

Reading thevalue curveenables companies to see the future in the present. Embedded in the value
curves of an industry is a wealth of strategic knowledge on the current status and future of a business.

Below themain points it is possible to retrieve analysing a value curve.
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A Blue OceartStrategy The first question the value curves answer is whether a business
deserves to be a winner. When the curve meets the three criteria that define a Bhel
Oceanstrategyt he company i s on the right track. On
curve lacks focus, its cost structure will tend to be high and its business model complex in

i mpl ementation and execution. When i ttool acks
with no reason to stand apart in the marketplace. When it lacks a compelling tagline that
speaks to buyers, it is likely to be internally driven or a classic example of innovation for
innovation’s sake with no gr tlkebffcapabiitper ci al [

A Company Caught in the Red OceanWhen a company’s value ¢
competitors, it signals that a company is likely caught within the red ocean of bloody
competition.

OverDelivery without Payback Wh en a c wentpnenog the stratemy canvas is
shown to deliver high levels across all factors, the questioddest he company’ s
share and profitability reflect these investments? If not, the strategy canvas signals that the
company may be oversupplying itastomers, offering too much of those elements that add
incremental value to buyers. To valreovate, the company must decide which factors to
eliminate and reduce.

An Incoherent Strategy When the curve zigzags, it S i
coherent strategy. Its strategy is likely based on independentstrategies.

Strategic ContradictionsThese are areas where a company is offering a high level on one
competing factor while ignoring others that support that factor.

An Internally Drive Comapy. In drawing the strategy canvas, how does a company label the
industry’'s competing factors? Analysing the
understand how far it is from creating industry demand: is it using an operational jargon or the

competing factors are stated in terms buyers can understand and value?
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4.3 Design Process

The literature about the role of design in a company is such a spread and articulated one and we
already discussed some good point in the previous chapter aboulnth@vation Strategy. What we

really want to focus on in this chapter, instead, is the central role that design must play as enabler of
new applications. Designers are involved in the whole innovation process, but their crucial role is
“making sagmsse afs tkhriimppendor ff stated (Krippen
extensive literature consider Scenario building and Cultural probes to be the most established and
effective methods to make the design interpreter and explorer of ideas assodatptbducts and

businesses.

4.3.1 The art of Scenario Building

4.3.11 The concept of Scenario: an open future

Going through the concept of scenario, we found that the use of scenarios with an organizational
connotation took place for the first timeuting the 50s, when the American Department of Defence
started using the task of creating scenarios to devise defensive strategies in order to understand and
anticipate potential enemy actions. The main contributions to this method derived from the futuris
Kahn (1967), vaih lypottietidali seqeedce of teverdssconsStructed for the purpose of
focusing attentiononrandompr ocesses and Thkecas s oar pof nt ke ” wor
the business environment incollabogation with &/generf (19670 whHda h n’
similarly, described scenarios dsequences of events through which the possible future

developments are made visiileDuring the 60s, scenarios acquired greater importance, becoming a
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precise methodology for resrching in the future, but it is from the early 80s, as Linneman and Klein
analysis evidenced (1981), that scenario planning started being used by a growing number of
companies worldwide, particularly in unstable environments that require a-teng oriented plan.
Nowadays, the term scenario is used to refer to the description of natural contexts, constructed or
imagined for the productiser interaction (Nardi, 1992); similarly Suri and Mard®0(Q) described
S Cc e n a raiseb of asers, a context and at of tasks that users perform themselves; it combines a
carefully researched description of some set of real ongoing activities with an imaginary futuristic
view of how technology might supportéghs e act i vities i n the best way
According to what all thesauthors stated, we can basilyabay that scenario building consistshe
development of a series of romanticised descriptions, i.e. of stories as texts, storyboards, videos, etc.
that involve specific characters, events, products and environmentsyiald) you to explore the ideas
of product or business in a realistic future. Scemario a r e uaefuktool eapecfally when the
number of variables to be considered is very high and the conditions to predict the future are
complicated by human influencand the inability to accurately préedct t he cour se of
(Hare, 1985). In particular, during his studies on scenario planning, Van der Heijden (1997) identified
six benefits that make the creation of the scenarios a key tool to stimulateghergtion of ideas:
1. Representation of the user experienteat is a complex phenomenon when interacting with
the product (Macdonald, 1998) and depends on the attributes of the product itself, the
reactions that it evokes from its context and physical,i@oand cultural meaning, as well as
aspects closely linked to the user (mood, goals, perceptions, expectations, etc.).
2. Evaluation of the first ideas of design
3. Communication of human factons order to understand and assimilate them easily;
4. User identiftation,generating imaginary individuals, with names, abilities and lifestyles, which
are more easily relatable to the abstract descriptions of human characteristics;
5. Focus for the interdisciplinary tearsince the development of a product involve a teain o
professionals from various disciplines and backgrounds;
Consideration of systems and environmerd,it supports the exploration and representation of how

the product will be integrated in different social and physical contexts.
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4.3.12 Scenarios: tosl and methods

Traditional method

The traditional method for creating effective scenarios includes the development of six steps (Coates,
2000):

1. Identification and definition of the set of factaxs consider;

2. Definition of the important variable®r the future: this is a critical task in which a person uses
the knowledge available or that of the team in identifying these variables and organizing them
in reporting relationships;

3. Identification of the multdimensional theme of the scenarice. the criticafactors illustrating
possible future significant (4/6 issues for every objective);

4. Scenario writingsince, in general, scenarios are stories to be told,;

5. Final meeting to readreview and evaluate the scenaria process that can be repeated
several timesuntil you get a satisfactory analysis of each scenario.

Beside this traditional base, the literature explores several changes to support the creation of
scenarios. We collected below the most significan f o r our p-phase® s met hade t

“tlera@activity groups” method and the “Field Anol

Gp LKIFasSa¢ YSGK2R
In an article about technological forecasting Schlake identifies 5 key phases in a new interpretation of

scenario building method (Schalke at al., 1998):

Scenario 3 ; . " Scenarios Scenarios
: Field Analysis Foreseen Scenarios :
Preparation development Transferring

BasicScenario Key Factors Projections Scenarios Strategies

Figure4.5 - Phases foScenario Mnagement
Phase 1:&enario preparation
The primary objective of this phase is to support decisions in relation to a particular meaning or a

particular technology (which approach can behieved?). In exploring new needs and meanings
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companies have got to consider a compiatwork of influences, called systerhinking, and in this
regard, should consider that new technologies, globalization, consumer expectations, the number of
relevantfactors, etc. continuously growdhdency to variety), and that the dynamics of the change
process in industrial and gbal environments are growing gitdency todynamic). The meeting
between variety and dynamics is defined asmplexity: increasing in coplexity, lead to the
effectiveness of traditional management approaches to reduce and interdependencies between
influencing factors such as divisions, market segmentation and external trends play a fundamental
role.

Phase 2: field ofcenarios analysis

Beside definition of the field of decisions, the field of the scenarios have to be defined too, composed
of a large number of influencing factors that include both internal and environmental factors resulting
from three areas: industry, industrial envirommt (suppliers, customers, potential competitors,
products) and global environment. This process leads to the definition of a certain number of factors
(60 to 150) and can be supported by specific methods, such as brainstorming. In the end, only those
keyfactors that impact most on the identification field of the scenarios have to be selected, to avoid

the risk of creating too complex scenarios and confusing to mafssgefigure 4.5

Ll

Key factors from the Description of possible Final grouping for the
analysis of internal and developments of each of creation of scenarios free
external factors them from contradictions

Figure4.6 ¢ Fieldof Scenario Analysis
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Phase 3expected scenarios

In this phase, the reference time horizon is defined and all the possible developments of each key
variable (projections) are analysed: the goal is not only to find the closest projection to reality but t
find an image that allows scenarios to fully describe the window of opportunity.

Phase 4scenarios development

Scenarios base on combinations of projections (bundles of projections): each couple of combinations
is evaluated basing on their compatilyliand the output of the consistency analysis is a reduction in
the number of possible combinations. The fmeenarios are intended to assign different bundles of
projections for the determination of the scenario itself. Then, the analysis of clustereds aiphase

in which all the bundles are enclosed within a group characterized by projections that are similar in
certain aspects; with this procedure, the number of possible scenarios to be tested is reduced but, as
a limit, a considerable loss of infort@n occurs, because several projections are incorporated into
the same single group. The clustering phase leads then to the definition of sorsegmarios that
represent the best combination of projections with the lowest number of clusters and witlothest
amount of information lost.

Phase 5scenarios transfer

The last part consists in an analysis of the effects that have a direct impact on the business: the
consequences of the identified scenarios and opportunities/ weaknesses identified areydeepl

analysed and evaluated.

G ¢ KNBSBA DA G seth@NR dzLJa ¢ Y

The “adtriewity groups” method is based oHerntonce
prediction divided in 3 groups of activities (Mercer, 1995):

Environmental analysigor the correct dentification of possible scenarios, it is necessary to analyse

the external enviroment with a team of 5/7 members.

Scenario planningThisis the central activity that requires the development of six sequential sub
steps. The first step (choosing drivefsr change) consists in examining the results of the
environmental analysis to determine which are the factors (drivers) that, in the future, will determine
the nature of the environment in which the organization is going to operate. The second step
(comhnation of drivers in a feasible structure) involves the combination of drivers in order to identify

an output represented by -B logical groupings of driver. The third phase, production -8f mink
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scenarios, identifies the approximate connection betwdba groups created in the previous step.
After this phase, the number of miscenario is reduced to-2 expanded scenarios (step 4, reduction

to 2-3 scenarios), through an open debate. As a result, the scenarios are transcribed in a more
appropriate formto be used in the definition of new technologies and features for thevne
elaborated meanings (step 5ring scenarios).

Corporate strategy Senarios identify some lonatgrm forces and the consequent events the
organization should move towards: in thkiey phase the internal resources of the organization

intersect the unlimited external potential.

GCASEtR ty2Ylfé wStIEIGAZ2Y o6C!w0é aSikKzR

The focus of Scenario Planning is to understand the dynamic forces the drive change, through a set of
scenario scriptshat provide the narratives about how the future may evolve. Scenarios, then, should
consider the high degree of uncertainty. The use of historical analogies is a critical approach to
manage that. Contrary to all other methods, the FAR method involvesrieikodology because it
evaluates the historical precedence, offering the opportunity to revisit the designed scenario in
relation to historical events (Glenn J.C., 2001). Basically, this systematic technique describes future
potentials and differs from dter conventional predictive techniques because it allows to track future
multiples and their likely evolution. The strength of this technique is that the output of analysis does
not only consist in scenarios, but also in migration paths: FAR is basec odetftification of the

main drivers of change, which are synthesized in appropriate combinations, in order to produce a

network of possible future scenarios connected to each other.

4.3.2 Cultural Probes

Several phases of the scenariailding methodslisted above involve a need of creativity and

inspiration that is exactly what design is supposed to bring in the process of innovation. lo order to do
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that the whole process needs to make use of tools that are able to stimulate the imagination, reduce
inconsistencies and create a common language and structure collective thought.

Thecultural pobesapproach in particular, is a method of experimental research aimed at gathering
information to guide design activities, through greater knowledgeusér expegence The term
“cul truorbaels "p was <coi ned by whHkxh defire tha apgroacha®esign ( 1 9 €
intervention that makes materials of inspiration explicit, while avoiding theasoales known by
researchers.”

This method is extremely importhtnas a means of inspiration of interactive design, using
technological surveys, household surveys, etc., that are utilized as an integral part of the design
process. At operational level, culturaighbes are packets containing an assortment of tools, (casie
maps, postcards, questionnaires, diaries, etc.), designed to elicit inspiration in people; an opened
discussion about new ideas, often unexpected, is driven by these means, without dominating the user
groups. Cards, for example, (containing both inmgad questions) are an effective way to pose
several questions to members of a group, as they are a method of communication and informal and
friendly stimulation, which uses evocative expressions and images. In gendtatal probes are not
designed fo being analysed or synthesized. Instead, they represent the essential and relevant
reflections for the development of design proposals: data collected are instruments to leave the old
stereotypes about people needs, opening up new possibilities of indapon.

Dunne himselfay s t hat t h an kewkrowledgelemesgesyend thabkadowledge creates

a different kind of environment for needs and desires amd so di ff er e Culturad x pec
probes are designed to cause, reveal and capture ritivational forces that give shape to an
individual and to his usual environment: they represent a kit of provocative materials, created to
explicit inspiring answers and learning information, for example, about people life style. Instead of
desgning salitions that meetusers needs, new forms of culture, new meanings and new values are
discovered. As a point of strength, the method provides advice and help to overcome cultural and
ethnographic boundaries and bridge the gap between what one says and hehatally means,
through interpretation. In this regard there is highly critical issue: results can often be incorrect and

do not correspond to reality as excessively subjected to very subjective interpretations
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4.3.21 The User Experience

In order to stuly the characteristics and methods relatedddtural probesit is essential to start from

the concept of user experience. It consists of a variety of aspects and in the following we go through
relevant issues related to this phenomenon. Sanders (20@i¢sthat the moment when experience
takes place is always woven into past memories, but also tightly coupled to the dreams of our
imagination. She points out that these aspects, which can be difficult to articulate verbally, can be
expressed through visb@ommunication with tools such as collages. Kankainen (2002) has pointed
out two principally different levels of user need: the motivation level and the action level. This remark
is particularly relevant in new product concept development, when it igiafuo understand what

the user would possibly do with a new system and what would be the driving motivation. In other
words you have to first be able to recognize the issues that are relevant totdredied user and that
affect onidentifying the appropate attributes and qualities for the product concept. After that it is
possible to get deeper into the functional and interactional level of the concept development.
NieminenSundell (2003) has conducted several years ongoing studies of how new teghnolog
penetrates and finds its place in the household. The products seem to fight their place in the home
environment similar to flora and fauna in the nature. This phenomenon is relevant when defining new
product categories, which are replacing old technolamyoverlapping with current products in

features and benefit they provide.

However, since the objectives of our research project are rather practical, we feel that the available
models or frameworks, such as in the research areas presented above, aaéonetuseful enough.

They enlighten the issue in a general level or focus only on some aspects of the user experience. We
decided to use a framework of qualities of user experience, presented btineersity of Art and

Design Helsinki (2003¢ombining he most of the relevant aspects that have an impact on the

humanproduct relatiorship in product concept design.
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Figure4.7 ¢ Qualities of User Experience

In this model, the qualities are divided into twmgps; directly product related qualities (appearance,
user interface) and different contextual qualities, which have edfect on the humanproduct
relationship. The model can be used for several purposes. First of all, it is useful in understanding and
articulating the different aspects of the phenomenon as a whole. Secondly, it can be used as a tool to
make sense of what type of user data exists and to compare what type of dégeedt techniques

can reveal.

4.3.22 Observing and Probing

Going deeplyn the concrete application of Cultural Probes, there are two methods in particular, that

derive from theusercentred innovationywhich can be applietb the concept design through cultural
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probes: observinge probing In order to highlight the charactatics of these two approaches, we
show here two real examples, conducted by the same University of Helsinki, to refine the model
presented above about the concept of user experience: the first one, in a hospital laboratory, the
method of observingis adoped; in the second one, instead, set in hospitals and transportation of
patients, is based on the method pfobing In these cases, the user data are first examined and then
interpreted by a team of mukdisciplinary design, with the aim of supporting theneration phase of

the concept focused on the user.

Case 1: contextual design in laboratory equipment concept developrAit.sessions of observation

are organized in the laboratories of a hospital, conducted by a team responsible for creating the
coneept; from interviews, carried out in groups of two to five people, information related to working
models are obtained. The resulting information is accurate and valid, but many aspects of user
experience are difficult to achieve through simple observatibese interviews are focused both on
general aspects (comfort, personal opinions on the job, satisfaction instruction, and organizational
pressures policies, etc.). and on less immediate aspects (for example, quality of laboratories) that can

be only undestood through deeper conversations with the staff.

Case 2probes in hospitalsThe survey approach was the most appropriate one, in a project where
the focus of the design is to get inspirations, visual data and empirical evidence for the creation of
new concepts. The basic idea is to obtain sensitive environméstgp be able to analyse situations

and places where designers do not have access or have it only temporarily, in order to do this, a
package of survey that includes diaries, card rooms aaments is adopted, containing also open
guestions and tasks in order to document the routine activities, thoughts expressed, expectations and
general needsThese packages are delivered to six nurses with the aim of using them for five working
days; afer that, the multidisciplinary team of design supports the interviews with the nurses
discussing the survey material and makegollage of pictures depicting an ideal experience. The
interviews then increase the documentation, giving the opportunitydiscuss some aspects, some of
those very critical, and to document the interpretations of the different investigations through the
use of photographs to show the present context, this material can suggest some possible future

design lines.
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4.3.24 Cultual probes related to the user experience

These twoexperiments explained that thebserving method is useful to draw a series of contextual
data (workflow, sequences of actions, physical environment, ergonometric rules and usability,
interactions betweenperson and product), while it is ineffective in the study of rules related to
personal aspects or to the meet environment. Instead, therpbing method is able to cover broad

aspects related to the user experience detecting information that is not obbéwa other ways.

OBSERVATION PROBES
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User interface
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Figure4.8 ¢ Observing and Probing Methods Applied to the User Experience

Hence, the two methods discussed in the process of observation need to be considered as

complementary in the entred-design process. In generaglrobing can be useful in identifying an
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overall figure before focusing the attention on more detailed observatiobsdrving). Probing is also

able to communicate in a proper and direct way various information abfmeitiser, while in the case

of observing the data collected must be subjected to a process of identification of the correct
meaning. The utility of visual material such as photos, illustrations and collages is evident and it
supports the idea that multisensorstimuli, associations and multiple interpretations may increase

the results.



CHAPTER S

The Conceptual Framework



95 | CHAPTER 5

After we concluded the first phase of literature review, we needed to have a prior view of the general
constructs or categies we studied and their relationships. As Miles and Huberman (1994) suggest,
we made this through the construction of the conceptual framework(s) that underlies the research.
Our frameworks explain the main concepts that are to be studied from now enkely factors and

the presumed relationships amongst them. Building a conceptual framework forced our researcher to
think carefully and selectively about the constructs and variables to be included in the study. The
starting point was, of course, the litry analysis conducted so far. Following the division in strategy
and process side, we constructed two models of analysis. The first one was thought to investigate real
case studies in chapter 6; the second one to design the new methodalefgying andmproving it in

action research chapter.7
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5.1 The Research Questions

If the concept of innovation and its importance in the life cycle of a company are now consolidated
issues, our feeling is thagenerally the most common way to innovate is througiechndogical
substitutions, according to the traditional methods bfarket Pulland Technology Pushpproach.As

we discovered through the literature reviewy recent years theories that seek different fields of
application have been developedfterthatc r i t i c al anal ysi s,wehaveanow hor s
all the pieces to wraup what we collected surveying the literature about the answers to our
research objectives. In doing so, this fifth chapter adds an extra level of precision to the main
objectives of the research, explicating what exactly we want to reach in terms of final proposal,

defining the research questions.

Particularly the two research questioase:

1 (RQ 1) Which strategy can guide companies in valorising existing and new techisplogie

order to identify new application fields far from the traditional ones?

1 (RQ 2) Which is the process that companies need in order to identify novel applications

enabled by existing and new technologies?

They represent the base on which to build tt@nceptual framework, ai$ is an instrument to explore

the reality, as well as a model to guide the definitiorire# final proposal.

The framework follows the logical division made in the literature review phase, distinguishing
between two compnents: stategy and pocess. The idea is to providet one but two related
modelsthat start from the two research questions defined above. Each of them is built on the critic
analysis of the literature investigated, in order to find the literature gap in whighlaoe the proposal

of the research. Both for the strategic and the process side, a recap of the established theories and

methods investigated so far is first made, critically focusing on what is coedittebe missing from
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the point of view of this resarch. After that, the analysis moves towards the generatof the

frameworks, as an initigtep to achieve the alternative proposal.

RQ1

astrategy that can guide companies in
valorising existing and new technologies,

identifying new application fields.

Strategy Framework

To be applied to case studies in order to map in
a “value-added way” the different approaches
companies use in valorising technologies,
investigating how leading companies in the
innovation field succeed in exploiting

technology’s full potential.

RQ2

a process that companies need in order to
identify applications enabled by existing and

new technologies.

Process Framework

To be tested through the Action Research phase
through the LTM project, in order to gather
criticalities and insights that will play a

fundamental role in the phase of refining.

Figure5.1 ¢ From ResearcQuestions To The Frameworks Generation
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5.2 The limits of existing innovation strategies and the Strategy
Framework

According to the literaturepn the strategy side (RQ,I3tudies of innovationstrategy have often

focused their investjations on twadifferent domains: technologies and markets

The technologystrategy approachessurveyed in thefirst part of the literature revieware a first
attempt to investigate on methods to unveil potential applications. The resehased approach,

first, is based on the idea thatfam’s competence is thactual source of sustaable and longerm
competitive advantage The interesting point is that it is not a matter of strengthening the actual
competences of a company, but of considering them as a starting point to build competences in order
to reshape ompetition and create new industries ¢o redefine the boundaries a#xisting industries,
targeting latent needs or f@ging changes in the purchasing attitude of custom@ra.r t er * s f r an
is also a possible solution to discover applications startomgnéw or existing technologies, but it
generally relates to key factors that are merely oriented to the evaluation of strategic advantages or
disadvantages in terms of technological management and competition. It is a matter of being the first
mover to gan a competitive advantage, or following existing technological implementations that suite
with the company strategy, knowhow and environment. Even if we do want to consider the market
dimension beside the technology, we are not trying to do this in teahsnarket structure and
positioning within an industry, but in terms of research and creation of new markets, aBltige

Oceanapproach describes.

TheBlue Ocearstrategy, in fact, works on theshift to the role of competition in business strategy,
searding for more interesting and promisimgarkets.In this sense, companies must break out of the
competitive and imitative trap and rather than striving to match or outperform the competition, they
must cultivateinnovation. @ily going beyond incremental iprovements, totally new ways of doing
things can be reachediowever, the buisess srategy described with th&lue Oceamlso works on a

single direction, that is the research for new markets, new businesses, with a basic absence of strict
bounds about tle implementation on new technologies or the achievement of new meanings.
Compared to our objective, this is a sort of myopic view, since our research aims to identify a strategy

to unveil the full potential of new (or existing) technologies. It is limitmthis sense to focus on the
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unique dimension of market or on the single dimension of technological improvement, as Porter

explains. Thewre, of course, attempts to increasingly mokeyond the improvement of functional

performance,but we needto address a deeper redefinition of the reason why their clients buy and

use a productthat iswh at we

c al

a

r adti crad a niinnngosv’a.t i lom

whereas thewide body of literatureexplored deals withstrategicinnovation, we still lack ralest

theoretical frameworks that explain how companies can successfully propose new experiences and

new interpretationsof what a product is meant for, in order to achieve new applications, unveiling

the full potential of technologies.

A concrete step towals this direction is/ er gant i = JecltnolagyEmppany togdther with

the innovative approach adesigndriveninnovation whichrepresentsa significantcontribution that

focuseson this stillrather unexploed area.
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Figureb.2 ¢ The Concept dfechnologyEpiphany

In contrast with the business and technology strategies, the innovation of proshgeningsis
considered to be the strongest enabler Hdical breakthroughsas shown in figure 5.ghat we

already examined in the literature review about the design process) only when companies uncover

a



The Conceptual Framewofki00

the morepowerful quiescat meaning of a new technologthe full potential of technological
breakthrough is achievedt is to say that a'echnologyEpiphaly is usually much more disruptive to
competition than the techological breakthroughs itself. Starting from this information, collected
from the literature, the challenge in answering to RQ 1 is to give shape to a model able to consider
the space of innoviBon asa three-dimensional constructlt does not only have to match changing in
meanings with technological improvements, but it also has to consider a third dimension, that is the
one directly related to the output of th&lue Ocearbtrategy analysishat is to say the research for

new markets. This approach allows us to conciliate the three different perspectives of technology,
business and design strategy, touching an increased depth of analysis and providing an added value
that is essential for ourcepe:the possibility to weigh the enablement of new meanings both on the

dimension of market and technological improvement.

Verganti’'s model represents the st atddenmrgrolpoi nt
the concept ofTechnologyEpphanyplays in our thesis. Haver, what we want to extradrom it is

the ability of radically new meanings to envision scenarios that do not exist yet. It implies to picture
an idea into a new context that often coincides with an unknown market spacecoBsidering the

impact of the achievement of new markets, anditay a cue from the model thati@rg and Verganti
developed in 2012, we also consider a transverse axis the maps the achievement of new markets. The
final result is a threelimensional model the axes of which move toward new markets, new

technologies or new meanings. This takes shape intsttaegy famework described below:
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Figure5.3 ¢ The Strategy Framework

Note thatinnovation of meaings can be based on existing or new technologies. For exam@e03

the German companKUKA Roboter Gmpla major player in the twotic industry, released the

“Robocoaster (S. Scaetzle, C. Pusche, G. Hirzinger, 200¢hat was based on available rafic

technology (indeed it's an adaptation of an existiprgpduct). It consists of a robotic arm with two

seats at its end to host people. During thde, which people can design befordge robotic arm lifts

the pasengers in the air, swirls, stops suadle and turnsthem upside down and in many directions,

with different speeds and dynamics. It cle@iges the existing paradigmatic interpretation of attan

industrial robot is,not used for improving eifiency, but for entertainment. e Robocoasters not

just a creative idea

t hat

f

ts

perfectly

Wi

t hi

change in what indusial robots are meant for, that provides a radical change in meaning starting

from an existing technology. A close examplethe same word ighe “RobotStudid simulator
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introduced by ABB Roboticsvhich required, on the contrary,the development of new software
applications.ThroughRobotStudipclientscanvisualize the operations of a robot in their plant before
they actudly buy and use the producheymay better predict how to effectively use a robot and
design a better manufacturing process. The meaning therefore moved from selling an efficient robotic
arm to selling knowledge on how to use it: even a slow robot mambee valuable than a faster one

if it is used in an effective way.

Similarly, considering the dimension of marketaovation of meanings concerns both existing and
new markets. TheRobotStudiois targeted to traditional robotic clients, such us indudtria
manufacturers, but still it implies a radical change in the reason they buy robots: from searching for
speed and efficiency, to searching for knowledge about how to use robotsRdbecoastemstead
brings robotics into a totally new arena, transforminoller coasting from a ride that is predictable

and standard to an experience that is unpredictable and customizabp@assengers.

Whichever the case (either anisting or new technology is gpied or an existing onew market is
targeted) this framework gives us the chance to focos an innovation process where new meanings
are searched for and designed, as a way to provide more value to customers and compete better, or

different.
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5.3 The need for a new procedural perspective: the Process Framework

In parallel to the Strategic dimensipoto givean answer to the RQ 2 on theopess sidewe develop
here a second framework, logically related to the fioste, whichconsides the impact that the
process has othe innovative dimension. Again we stdrom what the authors we mentioned in the
previous analysis describe as the methods that@mesideredto be effectiveapproaches in order to

reveal rew potentialtiesand consequenhew applications of technologies.

The feeling we stated in the introdtion of the thesis, thatompaniesusuallytend to focus only on a
technologypush approachwas supported by the analysis of the literature. Particularly, in the
technology procesthe internal analysis that brings to the construction of teehnology/alications
matrix shows how the technological innovation is driven by the technological skills that are present or
can be effectively developed within the company environment: parameters like the resources
availability or theunderstanding the technologita@nvironmentare essential in this sense. It is a
process that clearly evaluates technologies according to the current state of art of the internal
resources and possibilities of the company itself. The transversal analysis of the external context,
basedon techniques like technology scouting lead users and key customemsonitoring, is a first
attempt to consider a second dimension oriented to the marieie focusing on the sustainable use

of technologies and their integration with the businestategy. However, it clearly refers to

cust omer s needs and possibiliti espull@appfomh. dd by
matrix itself, in fact, is the result of the integration of opportunities offered by internal technologies
and market demans, defining a match of the two traditional approaches to innovation (mapkeit

and technologypush).

TheBlue Ocearprocesss particularly interesting if we consider the component of values, expressed
by t he cNew®¥aue Curvdst T hi sivep@mpaniesthe meghod toexplore how they
can reconstruct buyer value elements across alternative industries to offgerbuan entirely new
experience. Companies shouldonsider eliminating factorthey have long competed on, setimes

with a fundameatal change in what buyers valuéncoveing and eliminate the compromises the

industry forces customers to makeompanies cadliscover entirely new sources of value for buyers
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and to create new demand and shift the strategic pricing of the indu$tmnisapproach is significantly
oriented to the definition of new application fields, searching for new and unexplored markets. It
matches with the purpose of the thesis, but only partially. If it is true thatBhee Ocearprocess

gives instruments to uncovaerew potential markets, it is hard to say that it is directly related to the
expression of the full potential of technologies (new or existing). There is not a particular reference on
how to manage the process in terms of exploitation of technolpgyentialities, which,on the
contrary, is crucial for the purposes of our research. The conceptual framework must take into
account the possibilities offered by thi&ue Ocearin terms of definition of new markets, but it needs

an intermediate dimension that Iks this exploration on new application fields with the technology

side.

The most appropriate actor for thiele of interpreter and mediator between new markets and
technologies is the Design side. The literature describediesign procesas anessentia pillarin the
first steps of definition of the innovation peess, aimingt giving focus to the process direction, as
interpreter of company’ s n e eBdedingactivitiesim pastibulareare o f
the generators of a lead fahe all, as a set of instructiortbat set outwhat arethe objectives and
parameters of the design projectvhat is the information to be collected before and what is the
precise direction of the process of innovatiddcenario bildingis also auseful bol, especially when
the number of variables to be considered is very high and the conditions wigbrihe future are
complicated. It is a technique to the develdescriptons, stories as texts or videdkat involve
specific characters, ems, producs and environments. Theultural probesexplored in the literature
review are a specific tool in order to do it, providing the opportumityexplore the ideas dboth new

products andnew businesssin a realistic future.

According to what stated abovegrfthe purposes of our researcim the process of innovation we do
need to consider the impact that the business strategy has on the innovation process, from the
market side and, tathe same time, we cannot considéechnology and desigprocesses as two
different means, but we need tevaluate that interplay that Vergangxplained enabler of new
meaningsAt the same time we want to achieve through the conceptual framework is a lower level of
uncertainly, giving a bottom line, a structure to the processorder to implement an innovation

strategy, to follow a precise path and to perceive a defined end point. The resalfreamework
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structured on three different leve]svhich enables the integrated visidrom the business, design and
technology sidesevaluating the relationship between peopl@otential customers and markets)

meanings and products

Business Process Design Process Technology Process

PEOPLE MEANING PRODUCT

Figure5.4 ¢ The Process Framework

The echndogy pocessacts on the product characteristics, eventyailhtroducinga new technology

sothe dimension of the product obviously changes, because the way the solstwnovided changes.

The experience that links the dimension of product to the dimension of meamngesely linked to

the process that consuer lives, therefore to the activities and the relations between different
phases.It is made up of &ngible and intangible benefits associated to the product. Acting on the
product side ew functionalifes can be introduced, but it does not mean that theyl give a new

kind of experience to customers, orabuld be but the reasons wyr customers buy products remain
unchanged. The dimension of meanings this casestays intact.Contrarily, when the experience
provided by the intrinsic characteristic$ the technology matches with completely new reasons why
customers buy products, then the interplay between technology and meaning is activated and a

TechnologyEpiphanyis generated.

The lusinesgrocessjnstead, that represents a strategic approache(Blue Ocearmne) that leads to

the discovery of uncont ami neatirely chew“s@utcesd Valuenfarr k e t ¢
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buyers, creating new demand thahifts the strategic pricing of the industrylhe new value curve
intercepted embeds a Valuetha from a “design driven” poi nt
thanks to new meanings embedded Ipyoducts, whichintercept new markets in the opposite
direction.

The exploitation of the potentialities embedded bchnologies, which pushes towards newues

on one side and towards new experiences on the othgrachieved thanks to th®esign Driven
Innovation In our framework theDesign Driven Innovatiostarts from meanings: a company finds
out new solutions in terms of meanings conveyed by the prgdcitanging the reasons why people
approach to itWhen the new innovation process deals with the achievement of different (eventually
unexplored) markets, adding a new value to the product that reaches different kinds of people,
different customers. In adition when Design Driven Innovatiomanifests in its most disruptive form,

the processalso touches thearea of products, because it is strictly connected to a technological
breakthrough that matches the change in meanings. When the piagrworks and daechnological
breakthrough is associated to a new meaning embedded by the product, the full potential is
stimulated and the new applicationields can be activatedRecalling what we explained in the
introduction, what happens in this process is thaclnologies offer opportunitieswhich are of
course not infinite, but are greater in number than thoseagimed by early deslopers. As shown in
Figure 5.5 especially at the first stages of the product development process the opportunities are

great in numbe, when the meaning of a precise technology is not defined yet.
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Figureb5.5 ¢ The Interplay Between Applications and Technology

(0]



107 | CHAPTER 5

The greatest number ahe possible applicationwill often represent a €chnobgy substitution in a

clear Technology Pustper specti ve, deriving from the C 0 My
activities, or pulled by the market, getting a new product development as a direct consequence of
explicit needs expressed by the consumers. His tway the existing meaning of a technology is
embraced and a radic@esign Driven Innovationas not to be expectedBut the real challenge we

are dealing with is to achieve the most potential applications discovering and embracing new
meanings, throug what was defind in the previous chapter asTechnologyEpiphany It involves a

process of research and analysis in unusapplication fields, with unusual customers, towards

unusual and powerful meanings.

Since ourr esear ch i s d-erfentetl’'i weepropose“am adaitionah liyeakdown of the
model that helps in identifying the interplay between technology and meaning that will be particularly
useful also in the final part of the thesis, since the phase of Action Research is clearly based on a

designdriven approach:

WHY WHAT HOW
(Problem) (Solution)
MEANING PRODUCT
Utilitarian Technology
REEEES Symbolic Functions
Emotional (Languages)

Figure5.6 ¢ The Process Framework

The first dimension (WHY) of the model represents the reasons why customers approach to
product/service.The meaning here represents everythingiigitarian, emotional and symbolim the
product The first one represents the performances linked to the product: the quality of being useful
and solving the problems it has been thought for. The emotional meaning is strictly connected to the

sensationsthat the product communicates to the user: the feelings, the images that the product
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evokes in the consumer mind. In the end every objects is a symbol, then each of them means
something: a state of mind, a social status, values and ideals. The symbolimgealinked to the
capability of the product to tell something to other people: consumers buy a product because it

embeds a rassage they want to communicate.

The second dimension (WHAT), that is the connective point between meanings and functions,
represents the experience customers enjoy. It is closely linked to the process that consumer lives,
therefore to the activities and the relations between different phases. Customers, choosing a product,
decide to live a unique experience made up of tangible emangible benefits. Technological and
functional performances have to be mixed with messages and meanings attached to product and
brand in order to offer a complete experience. In recent years, in fact, imaginative, emotional and
evaluative components othe consumption experience became more and more relevant: what
consumers are increasingly seeking in brands and products are new forms of psychological
satisfaction that go beyond simple consumption. Fantasies, feelings and fun play a fundamental role
in the experiential choice of customers, losing its original form of pure rational choice. Intangible and
emotional aspects enhance their weight. For these reasons companies nowadays offer more than
simple product attributes: they try to establish themselves the market through meanings
represented by the brand and the symbolic values. The success of a firm is strictly linked to the
experience it can provide to the customer in the form of performances and messages. Functional
features, technological perfornmzes and product quality play a fundamental role in the process of
achieving people approval. Nevertheless these elements are not enough: meanings and messages
conveyed by products and brand have to strike customers, capturinghieaits and mind¢DellEra,

2010).

The third dimension (HOW) deals with languages and technologies embedded prothect, which

provide the solution to the problem stated by people. It represents tools that allow users to live
concretely the experience. Technologies referhte tntrinsic characteristics of the product, which are

its building blocks from a functional and semantic perspective. Both perspectives are crucial on this
di mensi on. I n fact, the solution provided does:s
product, or technologies that characterizes it; very often, it is a precise language through which

products talk to people that often plays a fundamental role. Nintendo Wii accelerometers, for



109 | CHAPTER 5

exampl e, don’t gi ve t hteemsklvesthey are sstool ta dpeak andifferent p e o
language, to live behind the way people used to play console games, giving new solutions to

innovative experiences

What is crucial to understand in order to clarify the eixeneaning of this model is the way design
driven innovation acts according to the model: it obvioushrts from meanings: a company finds out

new solutions in terms of meanings conveyed by the product, changing the reasons why people
approach to it. WherDesign Driven Innovatiomanifests in its mst disruptive form, the process
involves all the three dimensions, also touchi:
messages that people experience, also modifying languages and technologies to express the new
purposed meaningsln this way new technologies activate the achievement of new applications.
However, whatis more likely to happen in the realjtys that Incremental innovations in meanings
occur more than breakthroughs: companies like Alessi, for exa(i@eganti, 2009)has sbwed that

a firm can have a deep innovative nature, but only mastering radical innovation of meanings, being a
follower in technological breakthroughs. When a desigiven approach like this is introduced,
customers buy products to satisfy different reasp eventually experiencing new performances or
messages, but product technologies, stay unchandéds scenario is still interesting, since it can also

be, according to our research questions, tleisting technologies activate the achievement of new

applications.

Concluding, the final objective associated to the building of the conceptual framework is to evaluate
this interplay between the design and technology side, also taking in consideration the business side,
considering that when the technologicaieakthrough driven by meaning is able to generate a new
value for customers, then the purposes of the business strategy are also achieved, reaching a new
market. On the one hand, thetsategy framework trigges the understanding ofthe processes
adoptedby companiesn the case studiesn order to map the different approachesedin valorising
technologies, investigating hothose leading companies in thimnovation field succeed in exploiting

full potential of technology On the other hand, the processamework constitutes the basline for

the definition of an innovation mcess that valorises the thesis objectives and purpoatter being

tested through the action esearch phase witlthe Light Touch Mattergroject, in order to gther

criticalities and insights fronpartners, whichwill play a fundamental role in the phase of refining.
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Case Studies Research
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Case study research represents the path that led us to the definition of a grounded answer to the
RQ1. Through casstudies we identified and mapped the different approaches that the selected
companies use in order to valorise existing and new technologies, analysing criticalities and strength
points. Focusing on specific projects, whose outpetresent radically inneative applications, we
narrowed the research focus, gathering qualitative and quantitative evaluations. The final cross case
analysis allowed us to have a complete framework about strategies guiding companies towards
innovation. Through a comparison ofefresults related to each project, we defined the optimal

approach an organization should follow in ordereploiting full potentiabf technology
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6.1 Cases, Companies and People

In the spread field of innovation management, we identified a baskebofpainies that are generally
consideredto be leader We focused on the research for those ones that have been particularly
successful in beingnnovationdriven over the recent years, also searching for companies that
managed projects that involved intetasy breakthroughs. W came up with 4 companies that
representetoeu’r r“ecsoenacrrc h ataits altolt the coraparies wecstudied and the

contacts we interviewed are reported below:

Innovation and Marketing Area
Manager Bergamo (BG)

Communication Assistant at New ©October 09, 2013
Dott.sa B. Fassi Products and Applications Marketir 2h

Ing E. Scalchi

department
Milano (MI)
Ing. De Cancellis Circuit Manager October 10, 2013
2h
. . Milano (MI)
Tyre Syst & Vehicle D
Ing G. Audisio yre Systems & VEICle DYRAMICS - 5 tober 18, 2013
Director
1,5h
Bassano Bresciano (B
Ing. M. Pelucchi  Sole director October 11, 2013
2h
Ing M. Cereda Consumer Congxs Manager Modena (MO)
October 22, 2013
Ing A. Rendina Key Competencies Director 3h

Figure6.1 ¢ Interviews Details
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Each case study starts with an initial framing of the company, through a genemieweon the
company profile. Then a classification of the
in order to have a more precise idea of the business the cases deal with. A whole paragraph is
dedicated to the analysis of the innovatioramagement that distinguishes each individual company,
followed by the presentation of thepecific projectsve decided to analyse. In this central section the
main objective is the description of what we considered to be particularly interesting for our
purposes, evidencing the peculiarities of each of the projects in terms of innovative achievements
Every case study ends with the identification of #okded valueaattributed to each project, together

with an understanding on thetrategy behind it. The fial cross case analysis allowed us to have a
complete framework about strategies guiding companies towards innovation. Through a comparison
of the results related to each project, we defined the optimal approach an organization should follow

in order toexpoiting full potentialof technology
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6.2 Italcementi

Italcementi

ltalcementi Group

Figure6.2 ¢ Italcementi Logo

6.2.1 Company Profile

With an annual production capacity of 65 million tons and 53 cement plants, considering also the
companies consolidated by equity, I tal cement.i
Al ong with the cement plants, | t a | geirgingecantras, 7Gr o u
terminals, 449 concrete batching units combining the exjise, knowhow and cultures of 22

countries across four continents.

The Parent Company, I tal cement. S.p. A., IS one
on the Italian Stock Exchange. Founded in 1864, the company achieved importanational status

with the takeover of Ciments Francais in 1992. Following a period-ofganization and integration

that culminates in the adoption of a single corporate identity for all Group subsidiaries, the-newly
born Italcementi Group began towdirsify geographically through a series of acquisitions in emerging

countries.
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Figure6.3 ¢ The Geographically Diversification of Italcementi Group

Through the activities of its advanced Research andvation centres in Italy and in France, among
which the newi.Lab of Bergamostands out, the Group intends to anticipate market trends and

requirements giving priority to environmental issues and the optimization of resources.
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6.2.2 Business

Italcement Group manufactures and distributes three main product lines: cement, aggregates and
readymixed concreteThe group aims to optimize production across the markets, providing a
complete solution for customer s’ e ietehmtingaits t h e

activities.

Cemenis made from a mixture of 80 per cent limestone and 20 per cent clay. These are crushed and

ground to provide t Hieepdwdea Weateckta | ”, a pal e, f 1l oul

around 1450° C in r ot atadsrcgnplek me a |
chemical changes and is transformed into clinker. fgneding the
clinker together with a small quantity of gypsum produces ceme
Adding other constituents at this stage produces cements

specialized uses.

Aggregatesare made from sandral gravel extracted from quarries®
Around 60 per cent of aggregates are used in road construction.

remainder is used to produce concrete.

Concretds a mixture of cement, aggregates, water, admixtures ¢ §
additions based on formulas that conform taegletermined strict
technical specifications. Concrete is either mixed on the building sit

delivered "readymixed" by specialized suppliers.

Figure6.4 ¢ The Products
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6.2.3 Innovation management in Italcementi

“We believe in the importance of innovation not only in theefl@oment of new products, applications

and services, but also in our management appréach
Enrico Scalchi Innovation and Marketing Area Managialcementi.

Innovationapplied to the continued search for sustainable architectural solutions represents f
Italcementi the strategic lever to create its own competitive advantage, whilst contributing to
improving the quality of life and the environment. In this context, Italcementi aims to become a
cutting edge cemenmanufacturing group capable of transformy a commodity into a
technologically advanced product at the service of the building community. For this purpose a specific
Innovation Department has been created in 2010 in order to recommend and approve projects for

new products and applications.

Atthe heart of Il tal cementi Group’s innovation a
where the daily work of about 170 researchers, including chemists, geologists and engineers has
made it possible to file over 92 patents in the last decade. Italceme Gr oup’ S new r e
k n o wni.La#y $s lotated in Bergamo. The new construction boasts a surface area of 23,000 m2, of
which over 7,000 m? totally devoted to research laboratories. Italcementi Group has developed a
network of international sentific cooperation consisting of research centres, universities and
companies of the building and building material industry. The current network includes 10 external

centres, 30 companies and 26 Italian, European andEumopean universities.

Finally, the group has recently launched annovation poject for the development of high
performance products that can be effectively adapted to specific user needs. The project aims to act
as a reference model for industrialization in the building sector, usingartnership approach
between Italcementi Group and its customers to market exclusive innovative products resulting from

this integration.
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From the point of view of the innovationBothppr o.

Technology Fshand Market Pullstreams are active. Solely concentrating T@thnology Pusbould

lead to a lack of contact with the final market: it is important to balance the two approaches to
completely seize the market opportunities. There are researches thatiariaboratory; in this case

the challenge is to transform developed technologies in potential useful application and define an
efficient method to address the research woflechnology Pusbften leads to radically innovative
results, but at the same tienit generates a risk related the low economic return. In fact, most of the
innovations developed in laboratories represent market niche innovations, directed to specific élite
Over the interview we analysed the process of identification of new techmedo&calchi stated that

the main inputs are represented by:

1 macrotrends (low CO2 emission products and processes, use of recyclable raw materials,

reduced water consumption and low energy clinkerization).

1 European projects

1 Networking Fom the connectio with research centres, universities, scientific committees,

different research fields are identified and screened.

1 Intellectual property analysislt is absolutely important to constantly monitor the filed

patents: these could lead to the identificati@f interesting technological perspectives.

1 Competitive intelligence

In Italcementi the network of scientific cooperation is a fundamental element to success. Such shared
effort is focused on reducing time 4market in terms of industrialisation and mating of new
products, services and processes. This approach integrates perfectly with the positionibgbat

the Kilometro Rosso Scientific Paxkiere multidisciplinary Methodology provides key support to
research and dev dédicenenhetarted up cesearehi proje@sswith Brembo and
Mario Negri, two companies based in Kilometro Rosso, approaching lines of research absolutely far
from the building business. The company wuses to prioritize t

criteria below:

i
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1 Accordance with the company strategy

1 Evaluation in terms of commercial exploitability
1 Market potential

1 Innovation lifecycle

The identification of technologies is following by the application fields research.Inffwazation
Departmentplays a entral role in this phase, addressing the future steps of research, applying filters
and clarifying the direction. Potential applications stem from different sources: the research project
itself, the Innovation Department and finally the customers. Infil& case researchers find out new
application fields; downstream the Innovation Department assesses the attractiveness of the
application and evaluates the match with the
the final customer who manifestsxplicit needs: the Department struggles to find out a compelling
solution in terms of product. In numbers: 40% of projects stem from customer explicit requests: this is
the percentage of incremental innovations developed in the company; 50% of all {srdgaals to
radical innovation: 70% originates from internal research, the rest derives from the external. 10%

represents supporting projects to existing products.

Innovation process is monitored in terms of results: innovative solutions are evaluatedgth a
parameter callednnovation rate— the ratio of revenues generated by innovation projects to total
Group sales. Particularly, products that currently do not exigharket, with a life cycle of 710
years represent 10% of the innovation rate.novations that do not exist in the specific country
represent 50% on the parameter, whereas products not owned by the specific customer a#ect th

innovation rate with the 40%.



Case Studies Reseaich20

6.2.4 The selected Project: Effix Design

This project represents a perfeck@&mple ofmaximum valorisation of technologynaterial which

becomes creative matter.

Effix Designis a mortar featuring high strength and enhanced aesthetic properties, capable of
ensuring great attention to details of trendy designers and of opening creative path to designers

of décor elements. A polymorphous material by nature, Effix Design plays with shapes and materials.
Easy to work, it is especially suitable for making small architectural elements, thin and slim, with

smooth or worked surfaces.

Figure6.5 ¢ Effix Design Logo

How did this radical innovation step out? Engineer Scalchi explained the process that led to this
changeover i n what i s tr Aduslly EfixnBaignlisythe cesult ©fiad e r e
accidental process. Consisting of fine aggregates, glass fibres and additives, Effix Design was originally
O2yOSAGSR a | O2L® 2F | O2YLISGAG2NIDE LINPRdAzOI
performance mortar was limitkfrom the point of view of the application field because of the risk of
patent protection. As the other materials developed, it represented a part of the exhibition based in
iLab direct at visitors, representir@2 Y LJ- y @ Qa #wozd of Insi&ials alh technologies. A

group of designers accidentally noticed Effix Design for its particular durability and remarkable
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elasticity, potentially suitable for making slim nstmuctural objects and decorative elements. Hence,
ltalcementi, supported by architecksy R RSaA3IYySNBQ adza3SadAz2yazr ARS
concrete, far away from the traditional one: interior and outdoor design elements in urban

environments

Figure6.6 ¢ Different Uses dEffix Design

Particularly trendy in terms of its mineral appearance, Effix Design is available in white base, which
can be coloured by adding mineral pigments to obtain a broad range of different colours. By adjusting
the saturation density of the pigmentshe range can be expanded to provide endless decorative
options. These new artistic prospects are further enhanced by the ability of Effix Design to elegantly
blend with other materials such as, for example, aluminium, glass and steel, making it ideal fo

creating speciatlesign chiaroscuro effects.
As anticipated this new type of concrete is perfect for a broad range of applications:

1 Furnishings Structures for upmarket shops, private villas, corporate headquarters, public
places, prestigious lobbiesffix Design is not only extremely pleasing to the eye, it also
benefits from exceptional properties which ensure stability and long life, major factors as

regards all projects made to be installed outdoors.

1 Concrete interiorsThanks to its unique qualiteeand range of available colours, Effix Design is
i deal for use in the Kkitchen and eXasytemel y
install, it combines aesthetics and light weight and is able to equal even the most audacious

shapes, providing aontil now impossible creative freedom. In this ongoing quest for trends
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and shapes, | particularly appreciate its capacity to combine with the mould material. The
brightness and final material effect are surprisingly realistic These are rsavi d
a stylig and creative designer whased Effix Design to create a totally innovative lamp,

proposing a completely new luminous experience.

1 Jewellery.Thanks to its particular durability and strength, Effix Design permits extending
production to even sall decorative objects: fineness and light weight are granted thanks to a
broad range of finishing colours, left to the free interpretation of the artist. For the
contemporary jeweller, Patric Fabre, Effix Design is at the bottom of the creation of a

nedlace, inspired by the water universe.

The enormous potential of this new material is testified by the interest demonstrated by one of the
leading Italian Design Factories Compan#gssi Italcementi and Alessi join forces to launch the
international “#Concreten Desigh  cont est dedicated to young des
forms of expression with i.design EFFIX. Through a web platform for design with new products and
digitization of the creative process, young designers will be asked tdeceetable centrepiece for

outdoor use by using the new applications and potentials offered by i.design EFFIX. The winner will be
announced in December 2013 and in February 2014 s/he will participate in a workshop organized by
LPWK Design Studio by Lauralifbro, who has been working with Alessi for years for the
organization of design workshops all around the world. The project sent during the contest will be
examined in detail and improved to obtain a new product to be proposed for a future Alessi

colledion.
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6.3.5 The Strategy behind and the added value

Effix Design is an exampleiohovation strategies mixthe project mergedechnologyEpiphanyand
Blue Oceanstrategy, combining radical improvements on the functional, semantic and market

dimensiors.

As technology innovation, Effix Desing represents a new type of concrete, with incredible properties
of durability andelasticity thatmake it a unique material. Particulariffix Designs a very fluid off

white mortar that contains all prenixed powders, sand, and alkalesistant glassfibers. Its
formulation with fine elements allows to obtaiperfectly smooth and uniform surfaces and excellent

reproduction ofthe shape of the moulds used.

Concrete meaning has been totally revolutionized: from @tengrey, static material to a seductive,
flexible and coloured matter. Concrete becomes a source of inspiration for the design creativity: it
combines aesthetics and light weight, able to equal even the most audacious shapes, providing an
incredible creaive freedom. From a concept of heaviness and rigidity to an idea of lightness and
flexibility, t he meani ng of Whatlmmgpregateemosh aasut thise e n
material is that it has a soul; even using the sanggedient, one piexisnever the same as another.

I GNHzYLJ OF NR F2NJ I  ONBI (i DedhEadEs Mawsidulj aiiSt artl cabBed U a
maker testifies the ability to convey emotions and feelings, a totally new aspect linked to the idea of
concrete. Technology nal its features becomes an enabler of new product meanings: the
identification of new materials, surface treatments, manufacturing processes is combined with the

definition of innovative meanings, celebrating what we called in literafteehnologyEpiphaly.

Market dimension is also touched in this caséeap in new markets takes plac€his factor enriches

the simple concept offechnologyEpiphany including a typical element d8lue Ocearstrategy.
Thanks to its unique features Effix Design is ideahfaking furniture and nosstructural elements.

The innovative material pushes Italcementi to the discovery of application fields absolutely far from
the traditional ones, like the indoor and outdoor furnishing, site amenity and jewellery sectors. Its

unigue qualities and range of available colours, Effix Design is extremely appealing in all home
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interiors: Patrick | e Ray, architect and

whereas Henry Rabardy has chosen Effix Design to createlarmconcrete kitchen

Technology Strategy

4

Change of Technology

ACL
New technology ‘
[ Effix Design ]
Design Strategy
New meaning U
Business Strategy y ) T e,
Market New market

Figure6.7 ¢ Effix Design in The Strategy Framework

nter

As showed by théigure 6.7Italcementi occupies the farthest position from the origin. The strategy

framework depicts a triplennovation on the three axes: market, meaning, technology. As described,

a combination of new technology, new meaning and new market takes plaedirst two elements
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create aTechnologyEpiphany the third one is theBlue Ocearkey concept. The resuls a mix

between the two strategy approaches: actually the first one represents the interplay between
technologypush and desigiriven innovation (what Verganti calletechnologyEpiphany, whereas

the second one i s W. Ch BlmeOdcanstratagy. tHenéeeltaléementvimth b o r |
reveals the quiescent meaning embedded in technology and creates new demand in an uncontested

market space.

This project and the strategy behind will lead the company towards incredible achievements in profit
andimlmmge. As st aThanks tolihe laudich afl EffibhDesigh, Italcementi is supposed to reach

extraordinary results not only from the economic perspective, but also in terms of brand awareness.

The company wilE YO NI OS | A RS OF (i $abdiiBg ahdw mass dicahdainér? Y S|
that did not exist before . Scal chi presented the expected re

i nnovat i onWeptmnned ta have anxexceptional growth of the parameter. For last 5 years
Innovation Rate h&been lightly increased (roughly 1% per year); in 2015 it is expected to double grow
comparing to 2013. Within two years, estimated time in which the technology will become
established, a relevant impact oévenues generated by Effix Design to total graales will take

place, marking an extraordinary positive impact on the Innovation.Rate
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6.3 Pirelli Tyre

™

hRELLI

Figure6.8 ¢ Pirelli Logo

6.3.1 Company Profile

Founded in 1872, P ilargest tyre manwfacturen. erhe wampdnyl has 22 ftyref t h
manufacturing facilities in 160 countries on five continents and employs over 37,000 people. The
Company, unlike lots of others from the compartment of tyre production, focuses almost 100% of its
activityto onlytyres (it also produces cabtet e e | cord, and filters). Pit
by high standards of quality, in terms of performance, safety and environmental impact, also in line
with the company’ s ‘ gr ehappenptieanks to a strang and constrit foaus e g )
on research and development, with an investment around 3% of revenues each year arethjs

whichis one of the highest levels of research investment in the tyre industgring been involved in
motorraciy si nce 1907, Pirelli i's currently the sirt
2013 championship seasons and for the World Superbike Championship. This is also an important
challenge in terms of technological innovation and is a key meansoofqgiing the Pirelli brand. The

high quality products, the popularity of the Pirelli Calendar, the prestigious involvement in Formula
1™ and the company’s involvement in the fashio

throughout the worldwi t h an esti mated value of €2.27 bill
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6.3.2 Business

Pirelli designs, develops, manufactures and markets tyres (for motor vehicles, industrial vehicles and
motorcycles) and steel cords. The manufacturing structure of the company consists of 22iplaBits
countries throughout the world (Argentina, Brazil, China, Egypt, Germany, United Kingdom, Italy,
Mexico, Romania, Russia, Turkey, United States and Venezuela), and a commercial network that

covers over 160 companies.

The business consists of two maggments Consumefabout 70% of total revenues) deals with tyres

for motor vehicles, sports utility vehicles (SUVs), light commercial vehicles and motorbikes; and
Industrial(about 30% of revenues), which means tyres for buses, heavy trucks, agricolaatainery

and steel cords, the fundamental strengthening element for radial tyres. These businesses are in turn
focused on two different sales channels: original fit, directly focused on manufacturers, and
replacements, replacement tyres for vehicles attg on the road. Pirelli's technological skills and
innovative approach have allowed it to consolidate agreements with the most prestigious motor

vehicle and motorbike manufacturers in the world.

TRUCK & BUS

MOTORSPORT

Figure6.9 ¢ Pirelli Tyres

In the car tyre sector, Pirelli offers a range of products focused on hidhultra-high performances,
aiming to combine a notable level of stability and safety in all driving conditions with elevated grip

and road holding even at high epds. These tyres are particularly suitable for powerful, high
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performance cars, the qualities of which they are designed to exalt. At the same time, within the
motorcycle sector, the group offers one the industry's most comprehensive ranges. Produésn ta
place in the two factories at Breuberg in Germ
in Brazil. Pirelli Tyre is represented in this product segment by the Pirelli and Metzeler brands: the first

is characterized by a strong sporting attiiand is aimed at a clientele generally associated with the
world of competition, while the second is more comforiented and is aimed a clientele more
inclined towards intensive road use and long distand&&thin its ranges of tyres for industrial
vehicles, Pirelli Tyre has progressively reinforced its commitment to the markets in developing
countries characterized by a growing demand (investing in production capacity in countries such as
Brazil, in the Middle East and in China) and has increasowlgdd on the production of tyres with a

higher technological content. In continuous consolidation, both in terms of products and industrial
scope, the truck sector has recently seen the introduction to the production processes of many of the
concepts bemd t he MIRS™ technology that have per mit

family of giant high perforrance and high reliability tyres.

6.3.3 Innovation Management in Pirelli

Innovation and research are Pirelli's most distinctive hallmarks. Thep@omhas pioneered new
technologies in order to have an online integrated management system, from supplies to production,

from distribution to sales, with the ultimate aim being to create value.

Innovation is primarily managed by the R & D function thaeeognized in all hierarchical levels as
critical to the company. The innovative spirit is very much geared to the improvement of product
per f or rRiaehi s a very ‘Product Driven reaktyaid Ing. De Cancellisso the product features

and potental areas for improvement of performances dictate the guidelines of the different business

strategies. Within the enterprise, depending on the specific application field, the specific resources
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dedicated to innovation are various, with different functiomsl alifferent people involved in different
I NB.IRégardless of the specific group involved in the innovation process, a common point is the

reliance on collaborative projects to widen the scope of the process:

1 Collaborations with the basket of suppliersainly coming from the chemical industry, with a
mediumterm horizon (reasoning in terms of feasibility, manufacturability and return on

investments in research in the order of a few years);

1 Research in collaboration with research centres and Italian @ida universities (including
the Polytechnic of Milan), with fewer operational constraints and a consequent time horizon

more oriented to the mediuntong term;

1 Scouting generated by a screening of ideas among the internal researchers who independently
dewelop ideas and concepts and open then these issues outwards: towards the market if there
is related existing need or request; to universities and research centres when it comes to

issues which are still far from the current reality of the tyre industry.

According to Ing. De Cancellis w ptimedverld of rubber is quite closed with a very high specificity of
technologies and materials, and in particular the tyre is the best expression of the sector, both
volumes and resources involved and size of companidwrefore the development of new
technologies has long been an incremental and progressive characteristic. Typically, a new technology
is developed as an evolution of existing technologies, which are then replaced through technology
substitution. A possile breakage of these schemes happens when they try to search for a response in
different materials, especially when, relatively to a certain issue, they have reached a excessive
degree of saturation and stabilitapecifically, the innovative drive thatstihguishes Pirelli, comes in

two different perspectives:

The product perspectivAlthough the product area is a mature field (given the state of the art in the
business of tyres), the challenge of Pirelli is to seek an offering to the automotive Seatanéets

needs and demands that have still no answers. Pirelli looks for new technologies, which may not be
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the immediate evolution of existing ones, to add or change features of the product. Examples include

projects such as:

1 Run Flat a tyre that can un deflated for Kilometres, without
affecting the safety and quality of driving. Although this ty

introduces a new characteriza ' Xt enc

1 SeltSealing a tyre with an internal component that repairs a

puncture or damage in an autonwus way, within a certain
degree of damage. It performs its functions in the sar

traditional way of other tyres, but it incorporates a

additional new function never thought before.

Figure6.10¢ Tyre Layers

Theprocess perspectivénnovations that are part of the innovation press have a common factor

which is derived from the theoretical foundations of the functioning of the rubber, with particular
reference to the materials involved in the process. In everyday issues, the common element for the
material specialists is the lmice of performance: since the early 80's a magic triangle was the
representation of this concept, based on the triad of conflicting wear and tear, conserve energy and
wet grip, in which the improvement in performance of one pair on variables worsenthiftecone.

Today ratherthan triangle the proper representation is a magic polygon, since the profile of the
product performance is considerably sophisticated, because both the degree of sophistication of the
market and the sensitivity of the end user hamnsiderably grown over the years. Today it is also a
matter of comfort, noise emissions, dry grip etc. So, the polygon is made up of a series of
performances, some of which are in conflict with each other, according to the basis of the theoretical
foundations of this issue. Basically, the research for performance aims to the partial resolution of
these conflicts. A technology breakthrough poi
chart?”, as they <calll it i ne donflicte Haveibeen lesolved. Ame |
example of that is the introduction of thgreen pneumatican highlyenergy efficient tyre, solving the

big conflict between efficiency and wet grip, solved through the introduction of silica in the process

materials.
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Lastly, Ing. De Cancellis underlined the importance of what is considered to be the group's innovation
engi ne: “Pirel i Labs”. It represents the Grou
with a starting investment of 135 Im Eurc, the reseach centre at Milano Bicocca is active in the

field of photonics and optical fibres and employs about 150 researchers. The emphasis on Innovation
has allowed the development of mebusinesses in the real estafield; here too Pirelli has made its

mark, bdh in the great initiatives of development and in the management and increase of value of
properties. Pirelli Labs, has carried out numerous research projects representing the hub of a network
of qualified international partners, including the Massachusadtistitute of Technology, the Georgia
Technical University, CNR, ENEA and the Milan Politecnico University, and domestic labs such as

CORECOM and CORIMAV.
Pirelli Labs have focused on the following specific fields of activity:

1 new-generation optical compaents and chips based on nanotechnologies;
1 new materials and processes for tyres;

1 sensors and telemonitoring;

1 fuel cells.

124 researchers work in the various functions of Pirelli Labs, and a number of specific R&D projects

are financed through grants tdauwents attending partner universities.
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6.3.4 Selected Project: Cyber Fleet

C Y B E R HEET

Figure6.11 ¢ Cyber Fleet Logo

Pirelli Cyber Flees the most recent innovation from the integrated package of services alutians

for better fleet management. Ing. Audisio told us thatii KS NI ati8sl dediz&was2bbrn
consequently to a scandal in the US that involved Firestone, after a few people died because of tyres
that burst while driving. This fact brought the Usv@rnment to impose a law that includes the
installation of control devices on cars. This law will be also official in Europe before November 2014
FYR GKA& Aad GKS NBlFazy sKeé tANBIfAZ YR 20KSNJ
Whathappened in the reality, then, is that Pirel
of this opportunity. Basically Pirelli tried to valorize this technology, so that the commitment to the
end user moved towards the offer of a solution tosene that the tyre itself is properly maintained
during his lifetime, to help fleet managers to achieve a level of superior efficiency of the all vehicle.
The stateof-the-art management system, which is already a vesliablished reality for European and

South American fleets, automatically monitors tyre pressures and temperatures. Cyber Fleet
(trademarked Pirelli technology) optimizes fleet running costs, as it allows fuel savings to be made
and streamlines the efficiency of tyre maintenance and pressinecks. Developed for fleets and
distributed by Pirelli dealers, Cyber Fleet is offered alongside tyre sales and maintenance services.
Throughout 2012, Cyber Fleet was tested on 43 heavy goods vehicles equipped with 322 tyre
mounted sensors, which coveredound 15 million kilometres in Germany, Sweden, Italy, Turkey and
Brazil. The tests concluded that fuel costs were reduced by around 1000 Euros per vehicle over the
course of a year (depending on the price of fuel in each particular country). As aniaksmitwhen

it comes to fleet management, thanks to real time automatic monitoring of tyre pressures and
temperatures, Cyber Fleet not only delivers reduced running costs but also lowers CO2 emissions, as

well as improving safety standards on the road.
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Figure6.12 ¢ Cyber Fleet Detail

In detail, the sensor is attached to the tyre inner liner, it is suitable for all sizes of tires/ speed codes,
weighs less than 25 grams and gives a service life of 300K. rhilis available in both static and
dynamic mode: in dynamic mode, full integration with a telematics system Allowsimealdata
capture from sensors attached to the inside of each tire, transmitting information to a functioning
centralized database.y anomalies in tire pressure or temperature are signalled immediately to

both the driver and the fleet manager.
The benefitshat Cyber Fleet ensures are related to:

1 Driver safety: The monitoring of the pressure/ temperature of the tyres allows the tGiset/
manager to prevent tire failure and accidents;

91 Duration Of Tyre: Through proper management of pressure, the tyres wear less, lasting more;
1 Car safety: The position of each tire can be constantly monitored;

1 Cost efficiency: The correct inflation prass of the tyre reduces rolling resistance and fuel
consumption. The pressure control is easier and faster.

| ng. Audi s i evenrifatvtiee anbrsent this te¢hnolody is a reality destined to commercial
vehicles, it is very likely a future extensiorthe range of tyres for cars tbo. He al so tal ke

future developments planned for TMS, which go far beyond and enable numerous other applications.
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For example, the repairer will be able to preload the sensor, using the bar code it alreadyithas,

the data of the tires mounted on the car, whose board electronics will be able to recognize whether
you have installed summer or winter tyres, adjusting then the characteristics of the vehicle with the
type of coverage. It will be possible to alloletonly assembly of tyres approved for that exact model

of vehicle. In the field of heavy transport the TMS will be valuable to measure the temperature of
each tire, whose overheating typically depends from the components of the braking system, which
often generates fires. In the future it is possible that the sensor will detect wear and general condition
of the tires, warning the owner of the vehicle of the need to replace them. In short, as critical to
safety, the tire will become an important aid to tlsafety itself, thanks to miniaturized components

housed inside it.

6.3.5 The Strategy behind and the added value

Cyber Fleet is the result of Pirelli’”s commit
performances of the tyre, a soloth to ensure that the tyre itself is properly maintained during his
lifetime, providing a concrete feedback on performances to drivers and helping fleet managers to
achieve a level of superior efficiency of the all vehicle. Actually, on the market sénabdetect the

tire pressure are already present, more and more common on vehicles with low range, but what
Pirelli offers is something that goes far beyond, for data integration, exploitability and transmission.
The tyre, in fact, talks to the driver atlde operator of the fleet transferring all information about life,
operation and use of each tyre. In addition to the downloading of the data in a static way, Pirelli
system integration reaches the highest value with thebmard systems that lead to a dgmic and
reaktime transmission of tyres pressure and temperature, to the driver and to the fleet manager.
These features make Pirelli @bFleet a concretdechnologyEpiphany which takes expression in

the introduction in the world of rubber of an elgonic technology, enabler of a new meaning that is
thed A y i St t Ard&tyfioh thel técNidlayy side, the final product that had always made up of
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rubber and plastic, integrates now an electronic sensor, named Tms (Tyre Mounted Sensor) and
placedon the inner wall of the tyre. This is a radical innovation on the innovation of technology, since
it does not simply replace the sensors existing placed on cars that collect information from tyres, but
moves the sensor itself in the inside of the tyredan) a totally new component to the final product.

The TechnologyEpiphanytakes places in consequence tife interplay between the technology
described above and the shift on the dimension of meanings: the original idea related to the tyre, as
passive suport to the vehicle movement, is completely replaced to the new concept of tyre as a
smart element that collects information, talks to the driver and interprets the main actor in the
monitoring and control of the key elements for the vehicle managemeng diver and the fleet
manager receive signals like pressure drop, temperature, level of efficiency, co2 emissions. The tyre
has got an active role, that is something more and better than a simple point of contact between a
vehicle and the road. To adopterm used by Ing. Audisio, with the Cyber Tyre, Piseii I y G SR (i 2
0KS dzaS 27T &ThéSnamé dimedsioingtdddy demams unchanged. The needs and the
reasons that |l ead the customer to puarecdiffaente Pi r
(there is an economic return in terms of savings when you buy cyber fleet, in addition to a matter of
safety and performance improvement) but the target market does not move from the current one,
sincethey would replace the traditional tyr®on cars. Although the tyre gained completely innovative
characteristics and related meanings different from the traditional ones, the market reference does

not change.

In the graph above the shift of the dimensions of technology and meaning is expréssmayh a
mapping on our conceptual framework. The Cyber Tyre is placed on thighippart of the graph,
since the change in meanings from “instrument

the car that gives you feedbacks related to perfma nc e s i s activated f

breakthrough that is the installation of the Tms sensor inside the tyre.
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Technology Strategy

4

Change of Technology

A

‘A
New technology [ Cyber Fleet ]

Design Strategy

New meaning {}

Business Strategy \/ > Change of meaning
L4
U Current market
Market

Figure6.13 ¢ Cyber Fleet in The Strategy Framework

The TechnologyEpiphanydiscussed abav led to the creation of a product that, according to Ing
Audisio, has the potentialities to represent a source of great value, because we're offering something
never before seen in a tyedccording to the forecasts revealed by the Engineer, in the extO

years all lorries will mount tyres with sensors Tms that will lead to greater driving safety and to a
significant reduction of operating costs: a vehicle equipped with Cyber Fleet, which notifies you when
the pressure drops with consequent increase fuel consumption and indicates the degree of wear
and so the need to replace the tyre, can bring concrete and sure savings efl%00Euros per year.
Although the technology is not properly present in the market yet and therefore it is not possible
verify the added value, it is possible to find a point of substantial strength, which emphasizes the
importance of the Cyber Fleet: basically the project was born from the need to anticipate a regulatory
European Union which, as mentioned, is expectedcmter into force by November 2014 and deals

with the mandatory use of control systems. From the industry side, the creation of this sensor for
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monitoring and control has a high possibility of exclusively representing a source of cost. In fact, when
content becomes mandatory for complying with the regulations, the client does not recognize a
premium price related to the investment and therefore the winner of the competition is the
manufacturer that is able to develop the technology at the lowest price,mazing development
costs. What Pirelli was able to implement is an intermission to generate added value, turning a cost
center into a profit center. We must recognize that in this setiee TechnologyEpiphanyrecognized

in the Cyber Fleet product playsceucial role: it is in consequence of the change in the meaning that
the customer identifies this added value, being willing to recognize a premium price. The price, which
he would not pay for the installation of a sensor required by law, is recognigstéad, for the
adoption of a system that becomes intelligent, that communicates with the client and that generates

value translated into benefits of performances and savings.
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6.4 Pelma

“F=L_MA

produzione poliuretanmno espanso

Figure6.14 ¢ Pelma Logo

6.4.1 Company Profile

Pelmawas establishedn Bassano Bresciano in 196Pheir core business is the productiaf
expandedpolyurethane, providing each customer with personalized service, answering to different
market needs. This is possible thanio the wide range of Pelma polyurethane foams, consisting of
products with different physical and mechanical features and different reaction to fire. Through the
years the Company has built a modern and dynamic image of itself and its name has become
syronymous with quality and reliability. The construction of the new location, south of Bassano
Bresciano, that took place in 2000, is the result of an intelligent project, where the space assumes a

real synergetic value with every single process both of petidn and management.
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6.4.2 Business

The Cutting Department, in concordance with the company policy, makes use of computerized high
tech machineries and equipment. Controlled by skilled workers, these particular machineries are able

to offer reliableand adequate answers to the different matldemands.

Besides that, Pelmdoesnot only producepolyurethane foamsbut cuts them indifferent shapes
(such as mattresses, cushions and pill ows) rea

the canpanies supply chain processes that are usually managed by intermediate clients.

Figure6.15 ¢ Examples of Polyuredine Foams

Referring to thennovative attitude of Pelmang. Pelucchi stated that the higcombination between

human resources and technologies plays a fundamental role in Pelma. The best expression of this fact
is the installation of thevPF (Variable Pressure Foamisgytem, which allows the production of
foams with highquality mechanicahnd physical properties, with an improvement in stratigraphy, and

with a better consistency in long periods of time.
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Figure6.16 ¢ The Variable Pressure Foaming System

Thanks to VPF (Variable Pressurarfimg) System, an innovative foaming method, we improved the
production processes. As a matter of fact Pelma is the only company in Italy that employs this
exclusive technology. In this way the quality has improved continuously and the specificatiores of th
product can be constantly tested during the process. This technology is mainly based on vacuum and
pressure foaming process variables. The chambers of VPF system can be considered as closed reactors
where the pressure can be constantly fixed and corgallThe VPF gives the possibility to obtain a
wider range of products, creating new foams with improved properties. Putting it in simple terms, it is
matter of manipulation of pressure, volume and temperature, that allows Pelma to create
sophisticated prodcts. For example, manipulating the Lift of materials, they can create very hard

products that are, at the same time, extremely light.

Taday the offer is spread ovea wide range ofpolyurethane foams, consisting of products with
different physical and nehanicalfeatures. Beside the technologies and materials described later in

the selected project, the main ones are:

1 Thefoam, whichhasthe load bearing index that is directly proportional to the density of the

product. They are particularly suitable fohair and couch sfting and for outdoor furniture;

1 Everflex, with a mediurhigh densitysuitable for couches and mattresses;

1 Allsoft, consisting of 8lyurethane foamshat are distinguished by their softness that is clearly

expressed by a low resistantzeload deflection and compression;
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1 Safetyfoam, that being fireresistant is used where special features of safety (for example in

public places, such as cinemas, hospitatéels and prisons) are required,

1 Soffio Pluscharacterized byhe softness of atural feather with the elasticity and resistance
of flexible polyurethan foamswidely used to create amrests and, combined with other

products, ackrests in sofas and armchairs;

1 Natura that is not onlya medium/high density polyurethane available asweentional, high

resilience and viscoelastic, but also contains renewable raw material

1 Touch, that has elasticity, softness and Hfiesistance levels higher than other ordinary high

guality foams guarantees the high quality of shape arafteess of uphtstery in touch.

6.4.3 Innovation in Pelma

As Marco Pelucchi said,0 KS &SFNJ wnnn ¢la | NBIf o062dzy RLNE f
The decision to move ithe new building in the southerpart of the city came from the will of setting

a concree change in the business philosophy, switching from providers of big quantities to providers

of good quality. They also had strong belief that the market would have been receptive, leading to a
rebirth of the business itself. The second important innowatiurning point was the decision of
significantly changing the core business. Contrary to the most of competitors, Pelma decided not to
sell foam in blocks anymore, but to cut and shape it in order to directly reach the final client. Shapers,
cutting machnes and other machineries cover the all cutting technology in Pelma, cutting the
different layers, assembling different typologies of polyurethane and shipping it to clients. This
decision means a completely different approach to clients, becoming morsitdernto customers

requires, not only in terms of material properties, but also in terms of want and needs. This innovative
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impulse, that turned Pelma from provider of foam to provider of products, significantly reftects

three cornerstones of Pelmanovative philosophy:

A matter of Shape... and of Substance

This is the philogphy which characterizes Pelnpaoducts and allowed them to improve researches
and services. Their commitment $iged them to the fulfilment of a long term project: being capable
of facing the market complexities thanks to the professional capacities of people who believe in this

challenge.

Pelma gives shape to ideas

Thoughts and creativity oPelma designers find their fulfilment in Products: precise and safe.
Products are subjecbtsophisticated control processes and allow architects and designers to see their
projects to be realized. It is a cooperation which allowed Pelma to acluextain awareness in

providing specific features in all its products, which are guaranteed dthrengme.

Always one step ahead

Pelma is aware that only the right combination between human resources and technologies will allow
the company to look at the future with confidence and security. Pelma has always cared about
product quality and innovationthat are the basis of their efforts and investments. The activity of

their research and Development Laboratory aims to create new sophisticated products, which are

able to satisfy the customers’ needs. Thaa new

example of this approach. The Pelma R&D methodically:

1 Verifies quality and features of raw materials;
1 Checks the most important technical values for each lot;
1 Checks the features of finesistance of the foams;

1 Develops new formulations for the creati of new products.
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They also work in association with the most important European institutes for the creation and the

certification of foams.

6.4.4 Selected Project: Slow Emotion

The Slow Emotion is a polyurethane mattress with uniqp —
characteristicof comfort related to the peculiarities of the\

materi al : a sl ab of | ayers
the body shape, never gets warm maintaining a range
temperature between 18°C and 20°C and guarantees
sanitized and clean environmenthe concepbehind Slow
Emotion has its roots in the radical turn that the compar
faced in the 2000s. As stated by M. Pelucthat radical
change led us to integrate downstream, becoming suppli  Figures.17 ¢ Slow Emotion Memory
of the final product to the customer rather than intermedia Foam

actors in the supply chain. This choice is the result of our belief that the end market would have been
receptive and sensitive to a significant improvement in the quality of the prodsiciw Emotion, in

fact, belongs to a series of projects sons of the canys transformation. After they stopped selling

the raw material in blocks, directly reaching the final customer, the quality of the finished product
was the variable for which the client could recognize a premium price. In the case of mattresses, the
qudity of the material resultsn the quality related to the sensoriaixperience to the touch and to

the comfort of the product itself. The concept of Slow Emotion, in fact, is based on the idea that the
mattress is the primary physic object the human bodyin contact with while resting and
consequently it is the first defendant for a feeling of wellness and comfort in the sleep phase. The
highest level of comfort is achieved when, lying on the bed, the spine is properly supported without

generating unnattal deformations that temporarily modify the bone and muscle structure of the
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body. Furthermore, other key features are the therpbysiological comfort for which the mattress

must be a sterile and sanitized environment, together with a fresh and pledealimg to the touch

at the same time. The Slow Emotion embeds all of that. First of all the Polyurethane itself, for its

intrinsic characteristic, ensures the proper breathability of fabrics and of the mattress, preventing the

generation of an unpleasanteeling of moisture that becomes the ideal environment for the

proliferation of mites and bacteria. In addition two new technologies enable the peculiarities of the

Slow Emotion:

1 - Termofreshis a new technology recently implemented by Pelma, whiabwallthe polyurethane

not to get warm when in contact with a human bodyhe esearch in this application fa¢l started

consequently to an explicit need: il riscaldamento che subisce il poliuretano non € tollerabile su un

prodotto su cui il consumatoresped e un’ i ntera notte. Il mercato
al problema della conservazione della tempera
nell " abbigliamento tecnico sportivo, i deadlmdo wu
stesso tempo. La tecnologia e stata esportata ed introdotta nelle fasi di lavorazione del poliuretano.
S
(e e el )
/_\/_\’\ﬂ:\—>
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Figure6.18 ¢ Lying Bodyremperature Changes
The Ther mic characteristic i s obtained throug

accumulators of latent heat that exploit the phenomenof phase transition to absorb incoming

energy flows, storing a large amount of energy while keeping constant their temperature. The PCM

are solid at room temperature, but when this grows and exceeds a certain threshold, which varies

depending on the mateal, they liquefy accumulating heat that is deducted from the ambience.

Similarly, when the temperature drops, the material solidifies and releases heat.
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2 - The visceelastic foamal so cal l ed “ Memory foam”, has a ¢
body’ s temperature and to conform to the body’
shape. Memory foam was originally developed by NASA for use by astronauts, to help them during
periods of increased -Gorces, such as lift off and-emtry. The idea was to create a foam that would
sense the body temperature and the weight of the astronaut and then gently conform to the shape of
the body, providing the perfect amount of support over an extended period of time. During the years
the developmenf this particular technology has never stopped and started to be widely used for its
particular ability to sense the body temperature and weight and for its ability to absorb vibrations.
When we sleep the weight of our body is normally spread on the nes#rin particular areas
(shoul der s, hips and pelvis), which are call e
pressure: for this reason, even when we sleep, our body keeps moving to reduce this pressure

phenomenon and to avoid irritating forications

Figure6.19 ¢ Support to the shoulders and back areas
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The weight is spread equally on the whole mattress, reducing pain and keeping a constant spinal
pressure, while the material is constantly fresh and sanitiz8igéeping onSlow Emotion, which
“remembers” the shape of noflreshnése ahg cleanmats, makds ¢he s ¢
sleep significantly quieter and relaxed (for there are fewer changes of position during the rest)

providing a unique sesation of wellness and comfort.

6.4.5 The Strategy behind and the added value

The need to cre@ a unique product, perceived by the customer as an enabler of feelings of pleasure
in the resting phase, was the focus of the redefinition of the product concept, making Slow Emotion a
pure example of TE. The mattress is enriched with innovative fegtatemdoning the meaning of
passive support to the body rest and acquiring, instead, a new meanifignabler of emotions”

ensuring as much physical as psychological wellness and comfort.

From the technology side, phase change materials were importedhbyirtdustry of ‘technical
sportswear while the visco elastic was a project born out of NASA. Both technologies had nothing to
do with the polyurethane, before the application of them as enablers of comfort and wellness. The
polyurethane foam with Termofrdstechnology ensures a temperature range between 18°C and 20°C
degrees and a neutral environment that completely prevents the emergence and proliferation of
pests. The techno visco elastic, instead, is the basis of the ability of the mattress to Spiymatly

the spinal structureFrom the perspective of meanings, the name itself, "Slow Emotion”, shows the
change in the concept of the mattress, which leaves the passive role of comfortable support to the
human body and becomes instead an active charactele to "convey emotions” ensuring a
“psychologicdlcomfort. Thanks to the technical characteristics described above, the product offers a
very innovative thermal comfort compared to more conventional materials such as latex or wool. It

adapts in a uniqu&vay to the shape of the body and provides a feeling of pleasure in contact with the
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skin, an experience of wellness, linked both to the touch as to the posture. This theegooomic
comfort translates into a psychological comfort: it is a set of valuesl aems ranging from taste to

the habits of individuals, from the propensity to favour a more or less soft backing up to the desires
related to multisensory aspects. A mattress with these features enhances the human body as a
sensitive organ capable ofrg@ucing continuous stimuli and sensations due to the close physical
interaction with the supporting material, towards a new meaning that is based on the welméss
experience of the rest.The market dimension, instead, remains unchanged. Althoughnthattress
gained completely innovative characteristics and related meanings different from the traditional ones,
the market reference does not change. The needs and the reasons that lead the customer to purchase
the mattress are different (hence the polgithane mattress will eventually be preferred to that
classic one) but the target market remains the traditional one, since the mattress itself a primary
good, for every house and every bedroom anywiye chart below exactly summarizes this change in

the dimensions of technology and meaning, mapped on our conceptual framework

Technology Strategy

4

Change of Technology

AL
New technology 1 [ Slow Emotion ]

Design Strategy

\ 4

New meaning

Business Strategy ‘\, Y Change of meaning
L4
{} Current market
Market

Figure6.20 ¢ Slow Emotion inhte Strategy Framework
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Pelma position is in the upght part of the graph, athe expression of &edinologyEpiphany that

includes a change in meanings associated to an implementation of novel technologies. The Slow
Emotion, in fact, is a clear example of how the hidden potential of a technology, which in this case is
related to the technological compemt of the polyurethane, is fully expressed by the creation of new
meanings. The polyurethane matatiitself was already a completely new material in the world of
mattresses. The phase change technologies and the visco elastic properties helped t@araajee

product, activating a pnaously unthinkable possibility: thisme mor ¢ ” smaptr es s, hy:
fresh, is a way more than a comfortable mattress; it is an item that reacts to the human body,

transmitting feelings and emotions, becoming an elea of resting more than a supporter.

One of the last reflections that Marco Pelucchi spelled out was the fact that such a strong push for
innovation came from the radical turn that the company faced in the 2000s, recalling what explained
above in the dscription of the selected project. Convinced that the market would have been
receptive and sensitive to the choice of transforming the company from suppliers of raw material to
suppliers of high quality finished products, Pelma reviewed the all businegegt and philosophy.

As a consequence of the radical integration downstream, at the time of the transformation, Pelma left

a consistent slice of the market to the competitors that were still competing on quartity.y’ ( K S
Italian market—explained IngPeluccht there are 1213 actors in our industry and this is a pretty high
number if you consider the market dimension. Pelma was freofpany in terms of market share, so

when we left a big slice to competitors, we fed all of them, from the largedi S & Y| f f S:
However, theactual situation is that Pelmshare is up to appreciable levels again, while competitors
are starting moving towards a world they stil!/l
have always competed on cost and gtity). Pelucchi identifies in Slow Emotion the great potential

that lies behind the creation of a new concept of mattress: a potential that is the result of the change
experienced by the company, that has expanded its horizons and its own goals, redifnmies of

the game. Slow Emotion was the emabbf an innovative meaning, generatimgcompletely new

need that now Pelma is able to satisfy, differently from competitors that were not able to see this

potential.
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6.5 Tetra Pak

L:

Tetra Pak

Figure6.21 ¢ TetraPak Logo

6.5.1 Company Profile

Counting over 22,000 employees operating in more than 170 countries, Tetra Pak represents the
worl d’ s | eading food processi ng Paknislonempfathrkeagi ng
companies in theTetra Laval Groypa private group originally based in Sweden. The other two

companies are DeLaval and Sidel.

Tetra Pak was founded by Ruben Rausing and built on an innovation by Erik Wallenberg, the
Tetrahedron packing, from wth the company name was derived. In the 1960s and 1970s the
development of the Tetra Brik package and the aseptic packaging technology made possible a cold
chain supply, substantially facilitating distribution and storage. Since 1951 the company has been
providing hundreds of different types aarton packagingpreserving the nutritional value and the

taste of products and consequently greatly facilitating the distribution of food.
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6.5.2 Business

Tetra Pak provides a range of different packaging and gsiog solutions and consequently supplies
compl ete systems of processing, packaging and

includes two macrecategories:

Packages

Figure6.22 - Packages

The variety of packages can be segmented into four different categories:
1 Aseptic packages: this category includes packaging systems that keep liquid food safe and
nutritional for up to 12 months, without the need for preservatives or refrigeration.
1 Chiled packages: Tetra Pak has three packaging options for products that need to be
distributed and stored chilled.
1 Food packages: Tetra Pak has a package system that makes it possible to sterilize food
products inside the carton package.

9 Straws.
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Equipment &services

Figure6.23 ¢ Equipment and Services

Processing equipment

Tetra Pak offer includes complete solutions and equipment for all the processing steps of numerous
products, providing automation solutiesnand aseptic technology. Specifically the company supplies a
complete portfolio of processing solutions for dairy, cheese, ice cream, beverages and prepared food,

enabling producers to achieve operational efficiency and quality in production.
Filling macimes

Tetra Pak supplies a complete range of flexible filling machines, suitable for the different typologies of
packages and foods. Every model is characterized by:

1 Compact design

1 Flexibility

1 High automation

1

Safe hygiene in food processing
Distributionequipment

Distribution equipment includes conveyors, accumulators, cardboard packers, crates, roll containers
and film wrappers. The elements are specially developed for Tetra Pak packaging lines and packages.
Equipment provides different distribution urgblutions in order to ensure protection to products on

their way to retail.
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Service products

The service products are grouped into the following service families:

T

Automation services: the automation services with comprehensive global capability secure
performance and reduce unplanned stops.

Environmental services: the environmental services help to reduce environmental impact and
operational costs.

Improvement services: this service category delivers quantifiable and sustainable
improvements in operatioal performance, such as reduced waste, increased uptime and
enhanced staff capability.

Installation services: installation services regard the stgrtphase, particularly the layout
design and engineering, 1®ting or refurbishing existing equipment.

Maintenance services: maintenance services secure equipment performance by ensuring
minimal production disturbances, utilizing skilled engineers combined with ceetiug
methodologies and technology.

Parts and logistics services: this category includesnta@agement of parts inventory and
orders.

Quality management services: Tetra Pak provides basis through which monitoring and
recording quality data. The services include analysis quality performance and
recommendations regarding possible paiotive improement actions by specialists.

Remote services: this category aims at solving unplanned stops and predicting possible
failures.

Training services: training services death working principles of mechanical and electrical

components in order to ensure deed endproduct quality.
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6.5.3 Innovation in Tetra Pak

“. 02YLIlyeée GKFG R2SayQi AyyzghadS OFyyzi O02YLISG!

not only about technological achievement, it is also about social and economic inndvation

These wrds, pronounced by Dennis Jonsson, Tetra Pak CEO and president, thoroughly explained the
position assumed by the company regarding innovation. Since its birth, Tetra Pak has been deeply
characterized by the innovative mould. Unlike most of new comparfietra Pak founder Ruben
Rausing started by studying the market to be able to map out what his future company should be able
to do. Following which he researched the technical requirements. Tetra Pak represents one of the
most successful examples of innowat company; this aspect is testified by the numerous awards the
company achieved over its existence. The aseptic packaging technology has been called the most
important food packaging innovation of the 20th Century by the Institute of Food Technologests a

the Royal Swedish Academy of Engineering Sciences, called the Tetra Pak packaging system one of
Sweden’s most successful Il nventions of all tim
consists of 11 R&D centres and it is fed by an anmwvasire nt of € 330 mil |l i on.
is made up of different platforms, each one dedicated to single projects, with specific expertise
related to technological machines and packages. The real challenge is to create interfaces aimed at

integrating packge and machine, making the two elements compatible.

In order to deeply understand the current innovation management process in Tetra Pak we
interviewed Antonio Rendina, Key Competencies Direatal Massimiliano Cereda, Project Manager.

The first part ofthe interview was centred on the different typologies of projects developed in Tetra
Pakd X8 (GKS O2YLIye KFyRfSa (g2 RAFFSNBYy(d dGeLlSa
RS @St 2 LI praddet development projects are focused on the enriehmof product
functionalities adopting existing technologies; the innovative nature is incremental. The largest
amount of projects in Tetra Pakpsoduct development. On the other hand, technology development
projects are more disruptive: they aim at sing technological gaps emerged from a foresight

analysis.
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The innovation management process refers to the single unit of analysigldtferm. Particularly,

each platform manages road maps of different products: the road maps are intended to define and
formalize the enhancement process of the performance of specific products. Fisesdsation is
compared to the technological configuration needed to achieve the objectives defined in the previous
step: gaps come to light and technology developm@rid (projects start up. During the TD project,
loops come out: reiterations among potential technologies, applications and desired performances
are not i nfrequent . Let’' s deepen the process,

necessary technotgies. The path includes two steps:

1 Identifying interesting technologies, even coming from different industries, intended to ensure

the performance defined in the product road map.

1 Technology Knowiow subprocess. The mechanism aims at mapping the curreoiedge
in the company and measuring the entity of technological gaps between the status and

the desired condition, showing the efforts Tetra Pak should make in order to close the gaps.

Massimiliano Cereda steppedn d e c | d.4 Thewdoletmbchahisnt involves different functions

and merges together design and technology. In the phase of identification of enabling technologies,
the expertise of the frorénd function plays a fundamental role. The function identifies the
competence areas and deés the related target values. Downstream, the TKH process reveals the
technological deficiencies and brings to light gaps. Through TD Tetra Pak closes the gaps and fills the
technological lacks, leading the company to the achievement of target perfoenatefined in the

road map and related to the single producthe procss is depicted in the Figure 6.24.
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Technology

Development Road Map

Front-end TKH

Figure6.24 ¢ Innovation Management ProcessTiatra Pak

Inputs to innovate come from two directisn technology development and market. The related
approaches, the pull and the push one, lead to different result in terms of innovation content. In the
first case the basic idea is that innovation drivers are embedded in the market: the pull approach aims

at responding explicit needs expressed by the consumers. Instead, the push approach is based on the
company’s R&D activities that, through the dev
products and add value to the business. Obviously the aidin of the innovation is greater in the

push approach: it allows to develop disruptive applications.
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Y A RRf S Thér& adtiree different diretionsthe company can move in:

L)

Breakthrough
Innovation

L

Tetra Pak

Commoditized

L]

No Innovation

Figure6.25 ¢ Tetra Pakn the Middle Term

Tetra Pak is aware about the necessity to radical innovate and about the threat represented by the
low-cost producers. This state aonsciousness is leading the company to gradually create the
condition to facilitate the generation of breakthrough innovations. Currently the Swedish company is
activating some tools that can enable the innovation process in a radical perspectivef Bitshere

is a shift of investment from development product project to technology development project, in
order to stimulate the generation of new technologies. Furthermore a forum dedicated to the
innovative priorities has been recently established wilke purpose to identify focus areas and the
related innovation projects. Matching innovative priorities and new business ideas, potential areas of
interest emerge: the company has the possibility to identify breakthrough innovations within the set

of focus areas.

LIN
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Innovative Priorities i
New Business Ideas

Figure6.26 ¢ The Identification of Breakthrough Innovation in Td?%&k

The output of the process of identification of the breakthrough innovations originate from a
deconstructed mechanism in wth the members of the forum make evaluations exclusively based on
their perception about possible evolutionary scenarios and sensations referred to the context. The

final step consists in defining a proinorfiotryum”i.s't

6.5.4 The selected project: DreamCap

Massimiliano Ceredaresented a project focused on developments in caps and closures based on
consumer insight an dCagsand bloswds arg gne of thenvosurgy heroesnosthe “
packagng world" , s ays Miahsysnusnbelusetaemdly, endbling easy opening and closure,

pouring or drinking experiences As with many developments at T
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closures is done with the consumer and final customers in mimelcompany develops new closures
based on global market insight and ethnographic research to ensure that the caps meet a consumer

need. As a concrete exampleMarket Pullapproach Massimilano presented tilseamCapase

Launched in 2011, the productpeesents a recent example of cap designed to meet the growing
consumer demand for drinking ethe-g o Consumers want packages that deliver convenience and
support their hectic lifestyles, in response to global demographic shifts driving changes in fhe way
times and places in which people want to enjoy their bevefages Tet r a PxdamQhgov el o p
deliver comfort, convenience and style to those consumers who want to enjoy liquid dairy products

and juice orthe-go.

Figure6.27 ¢ TetraPak DreamCap

Part of the innovation process for thBreamCapwas watching how consumers interact with
packages, and obtaining their feedback on packages and prototypes. As a result of the consumer
research sessions, the pect team found that most people drink straight from a carton package in

three different ways:

1 some suck the beverage qut

1 pour it into their mouth

1 pull the liquid from the package using their mouth.
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Downstream the team struggled to define the correctesif the closure in order to provide an
optimised drinking experience for everyone. After many tests, Tetra Pak found that an opening with a
di ameter of 26mm represented the best size to
26mm opening fi the mouth and gives the consumer control of the flow of the liquid by allowing
them to pull the liquid at the rate and quantity that they want to consume. Subsequently, opening
and closing withDreamCapis easy, as it has a oiséep screw cap that proves fully resealable

convenience.

The highest obstacle was to overcome in fitting the large closure on a small package, in order to
provide a package that was convenient for-thie-go consumption, but also poured well. The found
solution was that the openig could no longer just be on the top of the package but also had to
straddle the side. The team discovered that positioning the closure like this provided the best
functionality for consumers. In order to do this effectively, Tetra Pak utilisee&renaed Hole

technology to create a seal that went across the opening at the top and side of the package to ensure

that the beverage stays fresh and safe. The seal is then broken when the cap is turned for the first

time.

Figure6.28 ¢ DreamCajetalil

Challenges with developirigreamCapsuch as how to have a large cap on a small package, required
the company to develop about 50 different prototypes. Once designers created a compelling

prototype, the project tean fieldtested it to gain customer feedback before the global launch.
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6.5.5 The Strategy behind and the added value

DreamCapis a clear example oMarket Pull approachin which new products are the direct
consequence of explicit needs expressed by thasamers. The item proposed meets consumer
demand: it delivers value to customers as it offers what customers want in a different way comparing
to other beverage producerssuided bymarket drivers,DreamCaprepresents an excellent case of
incremental innowation: enrichment of product functionalities originate from the evolution of explicit
social scenarios. In order to provide the best functionality for consumers the company focused on the
introduction of a technology coming from the plastic industry: spealy Tetra Pak utilised Rre

Laminated Hole technique to create a solution that ensures the best drinking experience ever.

Innovation strategy in Tetra Pak is focused exclusively on the core business (providing processing and
packaging solutions for fogdThe direction in terms of innovation, aims at the market the company is
currently active i n: company’s intention is to
Pak has always focused on. In order to map the strategic path followed by Hakrave used the
strategy framework desloped in chapter 5: we examined in deptie different elements related to

the model proposed, in order to analyse the way the company proceed to valorise new and existing

technologies.

According to these analysed)et diagram reveals the incremental approach in terms of technology
innovation Tetra Pak is based on. The company aims at enriching product functionalities referring to
explicit customer’s needs, adding exidevelopmg t ec
new ones stemmed from R&D centre. This strategy approach does not consider the entrance into new
markets, rather than the research of a new meaning connected to existing materials. The only
direction took is towards change in technology: the @amy strives to define novel technologies
internally or identify interesting ones screen

and requests.
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Technology Strategy

4

Change of Technology

New technology ﬂ

[ DreamCap ]
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Business Strategy N Change of meaning
U Current market
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Figure6.29 ¢ DreamCap intte Strategy Frameork

As anticipated in the previous paragraph Tetra Pak is aware about the necessity to radical innovate
and pursue breakthrough innovations: in the interview Antonio Rendina talked about the concrete
risk represented by théow-cost producersSimple tebnology innovations are not enough to grantee

a leading position in the business: the company is moving towards a strategy approach that conceives
the identification of new application fields. Tetra Pak is going to focus on building up a path that leads
to the generation ofbreakthrough innovationgimed at ensuring a sustainable success. Since the
company realized the importance of radical innovation led from technology breakthroughs, there has
been an increase in terms of investments in R&D Departmenbrater to raise number of
technol ogies internally identified. Tetra Pak’
application fields in which existing or new technologies could be spreading out. Referring to the

strategy framework, we imaginthat in a short time Tetra Pak will occupy the-tight quadrant,
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enhancing the effort in developing innovations both in technologies and meanings, coming out with
new applications different from the traditional ones. In this case boost towards innovatmrid

come from different dimensions, eventually discovering new market or embedding new meanings.

6.6 Cross Case Analysis

In this last section of case studies research we analysed data across all of the cases in order to identify
similarities and diffeences among the approaches adopted by selected companies in valorising new
and existing technologies. Particularly we mapped the different strategies within the framework,
placing each company in a specific area of the 3D diagram, basing on the movemehts three

axes: technology, meaning and market. The higher is the number of axes affected by the innovation
strategy, the more radical is the nature of the innovation developed. The case with the lowest impact
in terms of innovation is that one represiexd by a movement on a single axis. The most disruptive
situation takes place when a company occupies the farthest position from the origin, combining 3
different transfers on the all axes. The intermediate case occurs when a company implements a
strategy that affects two dimensions. An approach that falls into this category is the combination
between technologypush and desigdriven innovation: a radical improvement both on the
functional and semantic dimensions takes place, celebrating what Viergats a Technology

Epiphany
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Technology Strategy

4

Change of Technology

Pelma
N
) Slow Emotion
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Figure6.30 ¢ Case Studies ié¢ Strategy Frameworks

Analysing the selected projects we faced a varied situation. Pelma and Pirelli are positioned in the first
guadrant, a space enacterized by the interplay between technolegysh and desigriven
innovation. Both projects (Cyber fleet and Slow Emotion) represent a powerful change as the
combination of radical improvements on functional and semantic dimensions; in other terntez¢he
projects are perfect @ample ofTechnologyEpiphany Tetra Pak is placed on the technology axes,
unveiling an innovation strategy focused exclusively on technology improvements. The company
struggles to fulfil C 0 n s uionalities of existing predacts shrougle nr i
technology developments. The strategy innovation belimdamCaps exclusively focused on explicit
customer s’ needs: the ethnographic research is
Only Italcementoccupied the most ambitious position, the farthest one from the origin, with a mixed

approach that is the combination @lue Ocearstrategy andTechnologyEpiphany The company
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offers a unique material, with incredible properties in a rgiructural maket, totally revolutionizing

the meaning of concrete. The following graph is the representation of the position of the selected
companies and the relat projects within the diagramAs depicted by the diagram three cases on
four revealed the simultaneousimoving on both the technology and meaning dimensions: two
projects are examples ofechnologyEpiphany one is an enrichedechnologyEpiphany(in Effix
Design the market dimension is also touched). Furthermore, as stated by Antonio Rendina, Tetra Pak
Key Competencies Director, the company is moving towards a new strategy that could lead to
innovation breakthroughs. Therefore also the fourth company is abandoning the single axis in order
to occupy a position on a plane or even on the space. Each casedlamvantages linked to the
strategy followed during the project, pointing out the added value due to the achievement of a
TechnologyEpiphany( o r e VeehmologyEpiphanyin Blue Oceah ) . Supported by
chart, we made a recap of the innov@ approach behind the selected projects, also describing the
results connected. In order to proceed with a one to one comparison we summarized the contents,

referring to key questions used during the interviews:
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THE INNOVATION TRIGGER

What was the input to the
implementation of this project?

Which strategic reasons lie behir
it?

GOFFAE 5SaAr3dy «
strategy aimed at reproducing a
O2YLISUAG2NDRE LI
for structural applications.
Because of the hurdle represent
by the competitor patent, the nev
technology was stored away
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G2 S gdScSrirke a step
towards the requirements linked
to the legal regulations that are
already in force in the US and wi
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a/ 2 yed thaf the market
would have been sensitive to the
choice of transforming the
company from suppliers of raw
material to suppliers of high
quality products, we reviewed th
all business strategy and
LIKAf 2a2LIKe dé
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needs: they want packages that
deliver convenience and support
their hectic lifestyledDreamCap
represents the respordo
growing consumer demand for
drinking onthe-3 2 ¢ ©

The strategic input was
occasional, testifying that thers i
not a structured process behind
the selected projects.

THE ADDED VALUE

Which benefits did the process
make?

How did the project spread the
technology horizons?

Ge¢KFyla G2 9FF)
company will embrace a wide
category of consumers that did
not exist before. In two years
Innovation is expected to double
grow comparing to 2013, with a
simultaneous increase of total
LINEFAGSEE
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opportunity, turning a cost cente
into a profit center: working on
the applicatims related to the
technology we created an
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need that nowPelma is able to
satisfy, differentlyfrom
competitors that were not able tc
see this potential, because the
mattress transmits now
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radical innovate in order to
defeat the threat of lowcost
producers. The company workin
for the creation of the conditions
to facilitate the generation of
innovationd NB I { ( K N2 d:

In different ways the new
technologies contributed (or are
going to contribute) to a radical
change enabler of profitable
application fields, different from
the traditional ones.

THE CONCEPTUAL
INTERPRETATION

Effix Design is an most powerful
example of innovation strategies
mix: the interplay between
technologypush and desigdriven
innovation Technolog\Epiphany
on one side, th&lue Ocean
Strategy on the other.

Pirelli is a pure example of
Technolog)Epiphany since the
innovation in technologies is the
enabler of new meanings
embedded in the tyres.

: Pelma moves in the same directio

of Pirelli: the interplay between the
shift on the axis of meanings and
that one on the axis of
technologies is the generator of
the Technolog\Epiphany

DreamCaypis a clear example of
Market Pullapproach in which new
products are the direct
consequence of explicit needs
expressed by the consumers.

The technologicdbreakthrough
enabled the activation of new
meanings, even more radical and
powerful when a new market is
intercepted.

Figure6.31 ¢ Cross Case Interviews
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The table above enables the construction of the aesto the first research questionvhich strategy

can guide companies in valorising existing and new technologies, in order to identify new application
fields far from the traditional ones®/e conducted the case studies research to seek an approach that
leads companies towards the exploitation of technologies, pushing them as far as possible compared
to the asis situation. Examining the data on the table we can draw the conclusions. In particular, the
combination of the second and third columnghe Addedvalue + The Conceptual Interpretation
reveals the power of the combination of designven andTechnology Pushpproach, associating

the added value of each case to the innovative drive behindTéehnologyEpiphany mixing radical
improvements both orthe functional and semantic dimensions angoany can seize the technology

full value. The maximum occurs when the disruptive meanings embedded in new or existing materials
become manifest. Furthermorthe exploitation of the potentialities of technologyleriving from

new meanings) is even more radical and powerful when a new market is intercepted: not only the
approach offers a radical innovation, proposing a new meaning related to novel technologies, but it
also unlocks a mass of customers that did nrisebefore. Graphically the farthest point on the
diagram represents the desired situation: the position expresses the combination of shifteeon

three dimensions (Figure 6.82
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Figure6.32 ¢ The Propose Strategy

We are actually able to extraa second significant output, which is the point of reflection of the
following chapters, linked to RQ 2. It is represented in the link between the first and second column of
the cross case chaffhe innovation igger + The added valughey reveals that the analysis of the
strategy behind the selected project in each case study highlights an important factor for our
research: behind eacliechnolog\Epiphanydetected there is not a structured process that ainanir

the beginning to search for new applications. It rather aims to motivations more or less random that
led to the occasional achievement of new meanings, sometimes for needs related to the business
development dynamics, sometimes for pure serendipitytdad, in the only case in which the TE was
not found, that is TetrdPak, we found the need for the company to make a sustainable change to
their innovation processstarting from the definition of a strategy that abandons the traditional

approach to innoveon and moves towards the research for technological breakthroughs. Instead,
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the situation is different for the other case studies. There, in fact, weevable to track down three
very interestingTechnologyEpiphanies exploring the context and the stiegy behind them, but it

was clearly shown that the achievement of these occurred in a paperly governed way.

In the specific case of TetralR in the absence of an application in line with our research, we initially
selected a project that could ba witness of the classical approach that the company uses to
innovate, definitely away from the concept deéchnologyEpiphany After that, more than the project

itself, the reflection from the engineer Rendina turned out to be vetgresting, explaininghow

Tetra Rk is aware that the current approach is not sustainable and, instead, they want to redefine
the horizons of their innovation strategy. In order to cope with the danger represented by low cost
competitors, the company intends to adopt a strayegnd, consequently, a process, which supports

the identification of technological breakthroughalcementi clearly reveals a lack of structure in the
innovation process. Actually Effix Design is the result of an accidental process, basically based on
serendpity. The technologyull potential has been seized thanks to a group of designers, which
noticed Effix Design for its particular durability and remarkable elasticity during the vidibhtThis
2incident” testifies ¢&ihmvatiompocess oéltalceenent that doesmatu i t
derive not from a real desire to seek new application fieldghe Pirelli case study, the new meaning
related to intelligence of the tyre is a consequence of the implementation of the sensors inside the
wheel, which probably would had not occurred if there was not a need to move towards the
requirements linked to the legal regulations that will be into force soon. The opportunity at the end
has been enhanced, but the input was sporadic, with no awareaefise value that was behind it.

So, the enhancement of technology was born from the need to comply with the rules imposed.
Therefore, the input is not connected to the company's desire to innovate the meaning of technology,
but rather to stick to a regutan. Innovation occurred fortuitously in a process triggered by an

exogenous factor, not sought by the company.

Yet, from case studies it results that firms 1t
a particularly fertile environment fothe themes of our research project. The laboratories such as i

lab or Pirelli are in general a context in which new materials and new technologies are continuously
studied and developed. Even different processes of spin off from other areas often liffierg

technologies in the enterprise and, together with them, the potential they have, because imported
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into a different sector. However, in these promising environments it occasionally happened, as
demonstrated by the case studies, that new applicasi@nd possibly new markets has been traced
by enabling TechnologlpiphaniesThe projects, in fact, are individual cases of "exception”, among a
basket of innovative projects that follow a traditional approach and provide in general the use of
technologies in the fields of application they are typically associated with. If Tleehnology
Epiphaniesare born even when the company was not trying to move into new markets or new
applications, we imagine that through a structured process, aimed at the promatiaheir full
potential, the number of results that tend towards new application fields would be significantly

greater.

Therefore our precise goal is to provide a process based on alefelled structure, targeted to the
implementation of a Design Drivaapproach as an enabler of TE in new markets, stimulating those
types of innovation with greater impact, in line with our Strategy Framework. This process revolves
around the interplay between change in meaning and implementation of innovative technaglogies
starting with the Process Framework generated in the previous chapter. The empirical test of the

process is presented in the next chapter, so that the first draft
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Action Research
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The Light.Touch.Matters project representetimeans we used to test the goodness of our process
framework, as an effective way to give an answer to the research question 2. The action research was
an opportunity togathercriticalities and inights from a real context, making our model running in a
concrete environment. The chapter starts with an overall description of the project, followed by a
deeper analysis of the workshops we had the possibility to attend: workshop 2 held in London and
workshop 3 that took place in Munich. Those opportunitiesraverucial for the collection of
information and the consequent refining of the overall process that bases on the process framework
and that was first implemented in Light. Touch.Matters and then improved and stated in the last

chapter of our Final Proposal
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7.1 Inside the L.T.M. Project

7.1.1 Project Description

What

Light. Touch.Matters(Figure 7.} is anEUfunded project that brings togetheproduct designers and

material scientists, with 17 partners from 9 EU countries.

FULL TITLE STARTSEND DATE
Design driven development of Feb 1st 2013 - July 31st 2016
touch-sensitive luminous (42 months duration)

flexible plastics for applications
in care & well-being.

EC RESEARCH CALL EC CONTRIBUTION
novel materials and 3.98 M. Euro
design-based solutions for Project type: collaborative
the creative industry research (CP-TP)

(NMP program, theme &).

Figure7.1 ¢ Light.Touch.Matters Details

It is funded through a grant in the Europa@an
3,5 years until July 2016. It started on February 2013, as a collaboration of designeessardhers

to develop a new gegration of smart materials thasense touch and responsglwith luminescence
The base technologies are no\Rikezoplastics and flexibl©LEB. Being thin, flexible and formable,
these light touch materialspromise to revolutimise product interface design by integrating
luminescence and touch in such a way that eventually the product becomes the intdbfaceg the

project, various technology demonstratoase developed to demonstrate the potential of such novel

Cc
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interface tedinologies, principally within the domain of care, although opportunitiessfunoff to

other domans (e.g. automotive) are alsmldressed.
Why

Light. Touch.Matters objeates is to develop aew generation of smart materials that combine touch
sensitivitywith luminosity, based on latest developments in polymd?iezomaterials and flexible
OLEB. These novel light touch materials have great potential. Manufactured on plastic substrates,
they will be thin, flexible and formable, allowing seamless intagrainto products.They promise to
greatly expand design freedom and unlock totally new modes of predset interaction, enabling us

to take the next step in product desigtite product will become the user interfadguring the project
partners look atthe meaningful experiences that can be elicited by the materials that can inspire
potential applications in products. On tlether hand theystudy more closely in what way material
properties elicit these meaningful experiences, through research into mtagser interaction with

the materials under developmenBased onthese insights, designerdevelop product concepts in
three different iterations, in one coming closer to a markeasible light touch product.
Light. Touch.Matters primarily foses on pralucts for care and welbeing applications that can help
consumers feel better, monitor or improve their health and increase comfort, such as rehabilitation

aids, wearable alarms, and diet coaches.

How

1st iteration

Figure7.2 ¢ Light. Touch.Matters Iterations

Light.Touch.Mattersuses a desigrdriven research methodology based a comprehensive body of
industrial product design knowledge that has been built up over the past decBessle thewell-

defined tools and methodssed in the design SMEs partngitse contributionof Politecnico di Milano
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as academic partner is in terms of overall methodology to focus and drive the prdjbc
combination is new and has been tatmiade specifically to optimally suit the proje@he core of this

new methodology is to execute an iterative development processing which materials R&D is done in
parallel to the iterative conceptualization and design of products that make use of the unique
material propertiesThree iterationsare madein product concept ideation and developmefRigure

7.2), where each cycle is an essential opportunity to learn: for designers, to learn what is really
possible and for materials researchets learn what is really needed, allowing stbg-step updating

and redefinition of target properties and repritization of tasks. Thisvas thought toallow for

convergence of the two main streams in the project, i.e. of design activity and materials R&D.

7.1.2 The role of Politecnico di Milano

While researchersrad designers are an essential source of knowledge in terms of technology and
applications, the universities involved in the project have got the role of facilitators in the innovation
process, providing guidelines and significant insights about the commethodology. In fact,
Light. Touch.Matterss not only a new product development process, but also a road to innovation
that aims at bringing a significant heritage to participants, developing methods and theories that are

expected to have applications alsat of the bounds of the consattm in a not so distant future.

Politecnico of Milano Research 31 YY t NPFTd® w20SNI2 +SNAEIFIYIAZ t
Loperfido, Stefano Corliaphdn particular, was first involved in the project as collaboratahwine
MéalardalenUniversity. Starting from 2014 Politecnico will replace the Swedish University, becoming
an active part of the consortiungpecifically, our role as researchefsPolitecnicchosted bythe IDT
(Innovation,Design and Technology) Officethe MalardalenUniversity focused othe planningand

application of a overall methodology that facilitates the collaboration between the different
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partners involved in the consortium. Was anactive research to finé way to implement, further
refine and assess the overall material R&D methodology, while at the same time developing a
scientific body of knowledge on designiven materials research. So, the overall process and set of
tools will not only be used in the Light.Touch.Matters project, buiili also be an output accessed by

other companies, material researchers, designers, manufacturers that face a similar challenge.

7.2 The overall Methodology

This projechas an ambitious expectation: design a product that impliesxglore design in aontext

where technologies are still not defined and, even more challenging, in which user needs and
behaviors can be radically redefid. There are well established methods that enable designers and
firms to design better products based on existimghrologies and existing needs, usudbgsed on

problem solving approaches st arti ng f r o mThe methodalayethogght inn e e d s
Light. Touch.Matters, insteads specifically structured to allow the designers to steer the materials

R&D activity, for insnce by setting and updating target specifications known from the design cycle to

be valuable and by reprioritizing research tasks according to new insights and ideas.

7.2.1 The first version of the process

The project task is to execute an iterativevepment process in which materials R&D is done in
parallel to the conceptualization and design of products that make use of the unique material
properties. The initial process takes inspiration from tpeocess frameworklescribed in chapter 5,
considemg the central role that the change in meaning owns in pushing the innovation in technology
towards valueadded results and creating value for new markets. For this reason, the steps we

designed for developing the process reverse the traditional approachrnovation, starting from the
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generation of meanings, towards the definition of the material properties and the following creation
of the product concept. The envisioning of experiences is an intermediate step that links the new
meanings to the tangibleharacteristics that the final product should embed. According to this logical
path, the partners ake five design steps (Figure )/iB eachiteration, defined on the premise that
radically new product design requires a fundamental redefinition of whatpcts provde and how

they are perceived:

Generate

Scenarios of
meanings

Analyse,
evaluateand
learn
3 iterations
to converge f)j::‘iji”ng
deSign and experiences
materials
R&D
Design
Conceptsand
products
Identify
material
properties

Figure7.3 ¢ Light. Touch.Matters Design Steps

M® DSYSNI (S wa O Indkingldpeciic repfesentaidng/of iedtd@rlations in meanings

on which to leveage the experiences;

2. Envisionpromising new experienceshat can be offered by products and the producter
interaction they provide that users will not explicitly elicit, but that they love once they are presented

to them.
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3. Identify the material perties that are necessary to invoke these experiences, refining and
updating of the required (objective and subjective) properties of the new smart materials to be

developed.

4. Design concepts and productbat have the envisioned experiences in inpéiltrated by the

intermediate translation into material requirements.

5. Analyze, evaluate and learas aspecific step tocomplete the process and feedto the next

iteration.

7.2.2 Methodology Iterations and Milestones

One of the best opportunitie offered by Light. Touch.Matters is the possibility to iterate the process
we developedon a cycle of three round&igure 7.4in product oncept ideation and development.
Each cycle is an essential opportunity to learn: for designers, to learn whaallg possible, and for
materials researchers, to learn what is really needed, allowing-syextep updating and redefinition

of target properties and reprioritization of tasks. This akdar convergence of the two main streams

in the project, i.e. of dsign activity and materials R&D. Furthermore, these iiera enable the
consortium to take into account the advancing knowledge in both streams and to exploit

serendipitous discoveries.

1 iteration 2™ iteration 3 iteration

Design
stream

Materials
R&D
stream

M1:+M2 M3+M4
M7

project time

Figure7.4 - Light.Touch.Matters Milestone
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The product concepdesign isthe key to understandhow users will experience the new smart
materials and interact with the products based on them. This activity stream feeds back into the
material R&D activity. To ensure fluidteraction between both streams,otir workshopsare held
during each iteration (the fourthalso being the firstone of the next cycle), providing ample
opportunity for designeresearcher dialogue, ensuring that materials R&D is ddsijrand that
designactivity is materialanchored. Thee workshops, each of whidchllows for several days of
working together,creates a vibrant exchange of information and ideas between the design and the
materials R&D straa in the project.They also set the stage for tlexecution of several joint tasks, in
particular the identification of necessary and expected material properties, and provide an

opportunity for external stakeholders to become involved.

7.2.3 The Work Plan

Light. Touch.Matters work plan has dre dividedinto 8 work packages (Figure Y,.5hat the project
management side developed in order to approach the 5 steps of the innovation process from
different angles and to facilitate the distribution or resources and tasks.
1 WP1 develops contexts of useand erviei meani ngf ul experiences f
1 WP2 contains all materials R&D work on Biezoplastics andDLEB
T WP3 develops product concepts with novel Sl
1 WP4 integrates th@iezoand OLEDechnologies into a single smartaterial
T WP5 showcases the ‘light touch material s’ t e
1 WP6 concentrates all activities to successfully demonstrate and exploit project results.
1 WP7 contains all project management and coordination activities, except for scientific

managenent.
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1 Finally WP8, that is the main Work Package in which we were involved, guides the- design
driven R&D methodology. Desigrersearcher interaction is driven byronthly workshops
(four per cycle) planned, implemented and documented in this WP. Iniaddit steers and
validates the methodology to assure successful implementation, and (through WP6) shares it

as best practice with creative and general industry.

Learning Draft Application Refinement

WP8: methodology

' 1 =)
design
stream | | WP1 WP3 | | l
convergence
w—@-w—w—(‘}—m—w—(‘)w)—db—(t)—a into 46
materials ! teshnology
Whlss il WP24: piezo plastics R&D | WPS showcases
P2b: OLED R&D ! : i
; o~ 5 E B
’ WPE6: dissemination and eaﬁoltation \ l
A -y | S— —
| WP7: management \ \ |
\ » (@) = workshop (large: with guests)
WS02 WS03 WS04
1) Generate 3) Identify 4) Design
scena_nos of WS02 = WS03 materla.l conceptsand WS04 = WS05
meanings properties products
2) Envision 5) Analyse,
promising new evaluate and
experiences learn

Figure7.5 - Light. Touch.Matters Work Plan
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7.3 Workshop 02 - London

7.3.1 Main Objectives

Workshop 02 represented the put into practice of the first step SY SNI S { OSy I NA 2 &
Referring to theiterative development process on which the project is basedrkshop 02was the

initial step of the learning cycle which represents the fidgsigrresearchiteration. The second
workshop ensured fluid interaction between both streams, providing ample opportunitgdsigner
researcher dialogueGenerating scenario of meanings includdte redefinition of behavioural
patterns in anenvisioned new scenaribased on culture, society angew technology especially
referring to health care and welileing environments Scenarios of meanings enable the creation of
breakthrough applications: scenars i magi ne usaspraions, aseae ressllit o ned/

technological opportunities and changes in contexts
Summarizingworkshop02 hadtwo particulardifferent objectives:

1. Reflect on meaningdBefore focusing orthe solution it is important to reflet on what is
meaningful for people, understanding the unspoken aspirations and values associated to the
world of weltbeing andhealthcare.

2. Learn how material researchers and designers currently identify new applicafionseans

comprehending the diffeent approaches they use to face new challenges.

In order to achieve these two different goals two short assignments for designers and material
researchershave beenprovided duringworkshop 02 that represeneéd the main inputs for the
workshop OZcreativesessios. In particular the wo different assignments allowegigners to present
new meanings of caring and wellbeing and material researchers to show new potentialities of

Light. Touch.MattersechnologiesTo facilitate these reflections, universitipsovidedthe map of the
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broad landscape of emerging meanings in the care and wellbeing environment, developing analyses

and researching.

7.3.2 Agenda

Workshop 02was held in London from thé™to the 6™ of June 2013the first two days were based at
Brurel University in Uxbridge, the last one at UCL (University College London). The entire consortium

with all the seventeen partners took part torkshop 02

Session 1

June, the & Exploring the broad landscape of emerging meanings in carenatfiebeing
environment

Session 2

June, the &
Workshop on scenarios of meanings in the care and-besfig environment
Session 3

June, the B
Workshop about the potentials dfight. Touch.Mattersechnologies
Session 4

June, the ¥

Team working aboutmerging scenarios of meanings
Making Session

June, the 8 Exploring, through play and making, the ways in which materials can be
to communicate meanings

Figure7.6 ¢ Workshop 02 Agende

After the irtroduction, the first session was about exploritige broad landscape of emerging
meanings in the care and wellbeing environmepitesenting tend analyses as sowe of inspiration

for designers. The following session was based on workshop focused oaen@ratgon of scenarios of
meanings: Athe eightdesign SMEsshada s el ected “area” within car
and propose scenarios of unspoken aspirations/needs/valuéke first part of the second day was

about a discussion on the Lighdtch.Matters technologies. Particularlgnaterial researchers



Action Research 182

describel the potentialties of specific technologies that can support scenarios of meanings in order
to foster the designersresearchers interactionOver these initial sessions we explained the
methodological rules and, with the aito stimulate the discussion dung the creative session, we
introducedthed 32 f RSy QZFhisysa créakiv¥ $ay encourage the exchange of knowledge
between the two different worlds golden coins, symbolidgl representing information exchange,
enabled a complete comprehension néw meanings scenario and technological potentialities
parallel, they represent a collection of the information originally missing, to be provided in the next
iterations. As a aaclusion of the first interaction, during the final team working six teams made up of
designers, material researchers and facilitators consolidated the scenario of meanings leveraging on
the potential of Light. Touch.Matters technologies. The third day based in UCL (University College
London Institute of Makings. The final session of theorkshop O2allowed Light.Touch.Matters
partners to explore the potential of a selection of materials, their sensory properties, and the
different ways in which they ecomunicate meanings. They werequired to respond to a series of
briefs, make a series of forms or objects, and then discuss, analyse and justify their making decisions
to the rest ocfitic” discessiog atdhe pnd of the exercise. The nalgects made

during this sessioallowed partnerdo examinethe relationships between qualities or affordances o
materials and their meanings. Washop 02ended with a wrapup of the project, collecting feedback

and suggestions on the topics we dealtwduring the three days.

7.3.3 Inside workshop 02

7.3.3.1Exploring the Landscape

Someuniversitiesand design agencies developed trequahlyses andase studies in order to drathe

broadlandscape of care and wdiking environmentin particular:
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Sudio Edelkoor{design agency) firgirovided ethnographi, demographic and trend analysé the
world of care and welbeing. They used explanatory images and meaningful descriptions in order to
stimulate the creativity and the imagination of the audeen They highlighted the streaming, focusing
on the fluidity of matters and on the material capability to perfectly morph into the human bDalg.
design agencexalted the role of humble design since it can fold matters into practical forms; in
addition they pointed out the importance of improvising, of trying out something new. They also
focused on the role of the enchantment: imaging another reality could enable partners to generate

new meanings related to the world of health care and vaeling.

We, asrepresentativesof Politecnico di Milano pr ovi ded changes of me
wel |l being” environment. Specifically, we presei
meanings. Basing on the evolution of the context we offered a uneno f new user s’
aspirations in order to provide insights for theéght. Touch.Mattergpartners. We analysed 8 major
trends, like, for examplethe current shift in masculinity and on the increasing sigaifce of a beauty
regime for men, orthe impact of internet in the way people communicate with one another
Concluding, universities provided a thorough map of world of care andbewlh fostering the

partners to reflect on new meanings and values.

7.3.3.2Working on Meanings

As mentionedinte “ obj ecti ves” , whattheoungbaken agpicationsalies and t on
needs demonstrated by peoplee, designers were invited to:
1. Pick an area within care and wellbeing and describe a scenario of existing and new
needs/values in order to enablmaterial researchers to better focus the déepment of the
technologies;

2. Describe the selection criterion for the choice of the area
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3. Describe the scenario without focusing on solutions or technologies, but on unspoken

aspirations, needs and values.

Overthe session all the design agencies shared a presentation, showing the results, in order to foster

material researchers to focus the considerations on people aspirations.

Unspoken aspirations (1,/2)

Figure7.7 ¢ Golden Coins Investdy Designers

Furthermore,to stimulate the discussion betwedhe two partsduring the creative sessiomaterial

researchers could invest thre@ 3 2 f R S y'As @&nkioyied éabore e golden coin symbolically
represents informationThe golden coins gaegmallowedmaterial researcherso receive insights from
the designer andocused onthe further development of the technologiedVe can sum up the

sessions presenting a list of the four main areas selected by the designers:

1. Personal care, beauty and fits®e This environment comprises a set of values that offers a way
of thinking about what is necessary for human wading. Physical fithess refers to activities to
improve, maintain and challenge our bodies, ourselves, and our relationships for gendral wel
being. An interesting sub area is represented @gring for childrenBy dedicating time on

children’s healt h, care & wellbeing, society
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2.

a better future population. Interaction languages between kidd ample technologies could
represent a good opportunity for the entire consortium.

Are they really fradl. Hderly people are a large and expanding target group. Are we So
convinced that elderly people are weak and powerless? Senior population hidesvantel
potentiality: life experience. Elderly empowerment is an unexploited area to be further
explored: reducing loneliness and isolation among the elderly could solve many social issues
and reduce relevant healthcare costs.

Trauma managementAt the momert there are very limited and poor resources to assist in
patient rehabilitation. This area could reveal many opportunities aim to guarantee a 360 well
being state.

Extreme problemsBehavioural education and learning aids for people with developmental
disarders, like autism or dementia, is an important social aspect. Disabled people desire to lead

as normal and independent life as possible.
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In order to simplify the reading we created a chart in which we summarized the results obtained in

terms of unpoken aspirations, needs and values related to each area.

Feeling good Empowerment of Resilience Accepted by mysel
the weak
Beauty from within Motivation Fail safe Accepted as
“peers’”

Prolonging youthfulnes: Selfmanagement  Reassurance  Accepted by

relatives
Social and DIY persone Getting out Transparent
care
Thriving Feel needed
Seltexpression Fun and

communication

Balancing of energgnd
time

Figure7.8 ¢ Scenarios of Meanings

The designers, supported Inyaterial researcheround out a relevant number of meanings on which
build up new scenarios and consequently breakthrough apptinatiThe image below presents the
main unspoken aspirations and values originated during the creative session, in a creative way we
adopted in the workshop, using peston the wall to add one by ontlhe new meanings to the four

main categories:
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Curating Life care, snare Being Fluide More Wondering S Containing Simplicity of
feel excitement (landscaping) (Tactility) (Pragmatism) evidence
1. Personal = =0
care, beauty 2. Are they 3. Trauma ] 4. Extreme
and fitness  Caring for really frail? management E problems
KI children - .\Ql

1.1 Feeling
good

1.2 Beauty 4

from within 1.6 Self

expression |

1.7 Balancing
of energy and
time

Prolonglng
youthfulness

1.4 Social and |
DIY Personal
Care

Translucent

3D formable

Piezo/OLED
fi sacko

B.1 Fully
flexible
cement
impregnated
textile product

B.2 Tactile
user interface

4+ 2.2 Motivation . 2.3 Self

21

Empowerment 3.1 Resilience
of the weak | )/

! 3.2 Fail safe

#

4.1 Accepted
by myself

management i

4.2 Accepted

3.3 as fi perso

Reasurrance

2.6 Fun and
comunication

A.2 Piezo
composites

B.3 Anti-
microbial
biomimetic
membrane

Transparent

4.3 Accepted
3.4 y :
by relatives

A.3 Printed
OLED signage

B.4 3D printing
with rubber-
like
photopolymers

Figue 7.9 ¢ Activity Mapping

A.4 Colour
tuning of
OLED devices
(down

B.5 Copper
(antibacterial
properties)

Regarding the firs area, Personal care & Caring for children, one afcdrariosproposed is well

expressed by

t haehiewing physicdl tesults| peaple, geSpecialipiars, receive a

significant boost in terms of sedfsteem. Technologies should represent a support able to show clear

and simple feedback of people physic progress-&egifession is another theme strictly connected to

the first branch, in particular tacaring for children. The values and concepts related are about

learning and education: babigbeing exploratory and sensorial by natuhave the need fotactile

and rich media experiences in order to understand their environment and learn about thd they

live. TheLight.Touch.Matteramaterial brings the opportunity to rehink educational materials by

adding a layer binteractivity and sensory perception
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As concerns the second area, important values are motivation andmselagement: the two
concepts are consequential. To achieve autonomy it is necessary a good dose of motivation-and self
esteem. Elderly people represent a precious source for society: thanks to their skills and experiences
cumulated over the past, they can transmit importantéea i n g s . He n cteingpite’ared i mp
enable elderly to have quality relationships and deep engaging communidatiamprove the quality

of their life and disseminating knowledge. In this way elderly condition radically changes: from feel

need to feel needed.

In the Trauma Management area one of the key elements to ensure is the reassurance. After
operation patients are anxious and disoriented: in doing their recovery exercises they should feel safe

and certain they are working out in the correctya

Selfr ef use i s common in extreme situations: when
to accept the reality.The basic aspiration for this target group ie lead a life as normal and
independent as possible: society must guarantee thdegration of disabled people through a
complete understanding of their conditions. Healthcare costs will benefit from reduced costs due to
the increasing independence of those individuals: they have to be accepted as peers, with the same

potentialities am capabilities of abled people.

7.3.3.3Working on Technologies

From the technology side, with the aim to make the designers aware of the potentialities of the
Light. Touch.Matters materialshé assignment for material researchers, also coedish a slort
presentation:
1. Identify one technology that could be considered interesting farec and wellbeing
applications;
2. Describethe selection criterion for the choice of the technology

3. Describe e potential of this technology.
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Over the session all theatenal researchershared a presentation, showingetresults, in ordeto

stimulate designers to envision disruptigpplications.

 Potential of the technology (1/3)

\ T O,

Figure7.10¢ Golden Coins Invested By Material Researches

Furthermore to stimulate the discussion betweehe two partsduring the creative sessiodesigners
could invest twoa 32 f RS yto @gep hsights from thematerial researchersand generate

meaningful scenarios.
The researchers mainly talked about different technologieparticular:

1 Translucent 3D formable PolymeiezdOLED St ac k 7 ;

=

Piezocomposites;
1 PrintedOLEsignage on flexible plastic foils;

9 Colour tuning oOLEDRJevices (down converting).

They integrated the first list with secondary technologies relevanterdevelopment of the project,
such asfully flexible cement, arimicrobial biomimetic membrane and mictexture, 3D printing
with rubberlike photopolymers and coppematerial researcherfocused on the specific properties
of the Light.Touch.Matters aterials, especially they underlined the power efficiencyOafED and
their ability to communicate changes, using ligftid.ECa r e “ f r e e-factof andcam irfteoact m

with people by using colour changes; one of the major advantages is the hugaliflexibcolour
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design, it’s even possible to combinePie® &rd er en
extremely interesting: there are no real limits in their use, there is thespbility for widespread

application in everyday life products

7.3.3.4Final team working towards exemplar ideas

The last session was based on a team working about consolidating emerging scenario of meanings
leveraging on the potential of Light.Touch.Matters technologies. Every team, one for each area
selected in tle first session, was made up of 3 or 4 designers, 1 material researcher and 1 facilitator,
with the aim of exploring a specific scenario developing, through different phases:

1. Finding out changes of meanings: from a current meaning to a new one;

2. Defining kg features supported by enabling technologies, following the path: new meanings,

key features, enabling technologies.

3. Giving exemplar ideas.

o

Figure7.11 ¢ Final Team Working Templates
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We summarize here theesults mapping meanings, features and enabling technologies in a chart,

distinguishing among the different areas.

NEW MEANINGS KEY FEATURES ENABLING TECHNOLOGIES
* Irterpreting i fiespofisive * OLED
children v Lowitedh +  Crnbedded
*  Subtle techrologyr Robust rechnologies
Farviliar
Surprising
+  ndeperdence and fdability Piezo
selfrRanagerment Control Responsive
¢ Feel peeded Communémtﬁon Fraterials
+  Beactive f;?;ff; . Social and
+ Do sormething for AT —— coriRicative
SOFREORE Erecdorn rechrologies
*  Superabled Cowtiimieating Wircless
+  Social balance information sustetn
irpraverrent ahd Strength
femsuranie Measuring ard Fliezo plastics
*  Resporsive COMPEnRG Flexible OLED
*  Proactive Giving feedback Data storing
* Ty it out I i
Srirmulation
Responsive
*  Awareness Intuitive Piczo
*  Understanding Efficiency OLER
Attractive
Educative
Adarnhalaaisal

Figure7.12 ¢ New Meanings, Key Features and Enabling Technologies
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These results represéed the output for the next workshop: in order to envision promising new

experiences it’s necessary to be aware of the
the same time be conscious wélues and needs demonstrated by people in the card wellbeing
environment In synthesis scenario of meanings and technology features embody the trigger of the
research process of new experiences that could satisfy unspoken aspirations identified in the previous

steps.

7.3.4 Lesson learned

During the workshop 02we dedicated a relevant effort on the activities required to ensure a
successful dialogue between the worlds of design and materials. In particular we introduced the
G332t RSy OQakrgalive Bay biBiéd at stimulating the discussion betwdentwo actors,
simulating the exchange of knowledge using chocolate coins. Actuall§i e f RSy OBRagya 13

been a useful tool for different reasons.

First of all, it has represented a pleasant way to learn lessons in terms of process and to@<itririn

first interaction. Each golden coin represented a misslaig in the discussion betweeresigners and

material researchersThegolden coins gameffered the possibility to understand which are the
information needed to guarantee a complete awaresesd the context and of the technological
potentialities. Golden coins were invested by designers and material researchers, unveiling
information lacks from both points of view. Especially designers denounced a shortage of technical
aspects: they complaimeabout the absence of data related to strengths and weakness comparing to
alternative technologiedDesignerdd i dn’ t properly under st aialgthe he p
added valuesoOLEa nd i ts | imits. They dieaturesmelatedidliez@e r st a
nor the state of the art of the technologies in terms of existing applications. This information would

have supported designers in generatindidand interesting scenario©n the other side material
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researchers invested theirotgden coins especially in order to better understand the business side of
the research conducted by the design agencies, asking for social impacts and market opportunities
provided by the meanings proposed. They wondered about the powerful of materidiglming
people to solve social issues and fulfilling new aspirations. The researchers wanted to comprehend
the context and the way in which new applications would have affected the society and its needs. All

these data represent precious factors in orderfocus the further development of the technologies.

Starting from a collection and classification of the questions obtginesl have identified a list of

most significant “golden coins” invested by bot

How can companies research and understanc What are the added values and the strengths
business opportunities to uncover new the technologies compared to the alternative
aspirations? technologies?
What are the potential social impacprovided What are the limits and constraints of the
by new meanings? technologies?
How do proposed meanings relate to existing What is the stateof-the-art of the technologies
products already on the market? in terms of enabled applications?

Figure7.13ca t G SNA I f wSaSkNOKSa FyR 5SaA3ySNaEQ
The golden coins pointed out precious insights fundamental to facilitate the comprehension of
technologies and related meaningslaterial researchers shouldocus on the technological side,
presenting all the material features, explaining both limits and advantages. A competitive comparison
is necessary to comprehend the points on which focus. Another important information is represented
by the state-of-the-art of the technologiesn terms of enabled applications: designers want to know
the progress of the technofies. Instead designers should focus also on the business and social side,
showing the potential social impact provided by new meaningsterial researchers need to
understand how the ppposed meanings relate to existing produetsd the wag they can affect the
business. Theselements represent the starting point in the R&D process: every partner should
understand thefeatures of the technologies anthe potential meanings that may lead to new

applications.
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Golden coins represerdlso an effective way to stimulate lait-by-bit dialogue between material
researcher and designers: often the two sd des
Golden coinggameis an interesting tool to facilitate the exchange of knowledge between the two

categories, letting the opportunities to bridge the information gaps.

Fnally, regarding the golden coins game, it will be useful split the game into tiferetht parts,
bordering the space and the content of the questions depending on the phase of the project: during
the first dialogue all the queries should be about a specific argument (technological advantages and
disadvantages comparing to the compet&drduring the following dialogue the questions should be

focused on a different topic (design features and technological properties).

7.4 Workshop 03 — Munich

7.4.1 Main Objectives

Workshop 3 dealt with the implementation of phased2S y @A & A&2AyY ILINPEVLASONA $'y1G Sqil
touch mandghase BARSY 0ATE 2F YIFIGOGSNAIE LINPLISNIASaE ®

Theinitial objective of envisiomg potential breakthrough applicationsfo “* | i ght t osch m
primarily an abstractive and exploragivactivity, and thevork shop 03can therefore be seen as the
divergng phase of the design stream. The workshop contaimeximain interconnected workflows:

on the one hand we lookedt the meaningful experiences that can be elicited by the materials that

can inspire potenal applications in prducts. On the other hand we studiedore closely in what way

material properties elitithese meaningful experiences. This work wofgdd into the generation of
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design briefs for the product concepts to be developedvaorkshop 04.To understand the potentia
meaningful experiences the partners (the designers in particidam)isiored the entire product

experience, focusing on the context of use in which potential applicatamesused and related

trends.

Summarizing, after the trendnalysis, thecontext mappingand the generation oflifferent design

scenariognade inworkshop 02workshop O%hadthe followingobjectives:

1 Beforeworkshop 03the designersi . e . the eight design SME’ s
meaningful experienes, satisfying unspoken needs and aspirations of users, as already
identified leading up to and duringorkshop 02
Also, the designers were invited to refine what they have already elaborated at the end of
workshop 02and propose one or two new/refined periences they believe can embody the
new meanings proposed ime of the following need areas:

1. Personal care, beauty and fitnessd Caring for Children
2. Elderly: are they really frail?

3. Trauma management (rehabilitatian)

4. Extreme problems.

1 During the workshop 03the designers were invited to refine what they have already
elaborated at the end of thevorkshop 02(area, meanings, connections between meanings,
featuresand technologies) and propose one or twew experiencethey believe can embody
the meanngs proposed in one of the main 4 areas stated above.

1 During this phase designers coualsk clarifications and additional information to the material

researchers and Universities about the technologies they adéal provide the experience
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7.4.2 Agenda

The workshop 03was held in Munich from the 0to the 12" of Septembe2013 it was based at the

offices ofPilotfish Studiand the entire consortium with all the seventeen partners took part to the

workshop.
Session A
Sept, the Paallel session A: from scenarios to experiences to properties
10"
Presentation
Sept, the Presentation: Work Packages progresses
10"

Creative workshof1

Sept, the Discovering tactility

Session B
Sept, the Towards specific design briefs
10th

Creative workshop02

Sept, the Integration of material properties

Figure7.14 ¢ Workshop 03 Agenda

After the introduction, the first session A was about that switch from scenarios built in the previous
workshop to the presentation of the new experiences. The work of every design agency was
presented, going through the assignments they made before the workshop. The experiences were
described and explained and for every single one of them partners showed ldtedechanges in
meanings and the business impact and competition they imagined the experience could deal with.
The following session was based on a presentation about the current state of art of the project,

explain the results obtained and the plans fibie future. The first part of the second day was a
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creative workshop leaded by a desiggency, whichallowed partners to explore the potential of
materials, to reinforce the idea that the tactile characteristic of products do change the way the user
appraaches the products themselves. The session B was held in the afternoon, defining the key
elements for a design brief, that was an essential input for the generation of product concepts by the
design agencies. The final session of the third day started &dmmainstorming focused on potential
applications ofOLEDand PiezoElectric materials, followed by a final integration and redefinition of
the material properties defined in the previous days. TWmkshop 03ended with a wragup of the

work done, colleting feedback and suggestions on the topics we dealt with during the three days.

7.4.3 Inside workshop 03

From Scenarios toxigeriences to Properties

The whole workshop OBpresented the implementation of the second step that belongs to the five
designsteps we defined in the Light.Touch.Matters overall methodology, which isithey A A A 2 Y A Y
LINE YA &AY 3 yS 8o, BFadssNasDy tBoSaiekperientest can be offered by products

and the productuserinteraction they provide that users willoh explicitly elicit, but that they love

once they are presented to them.

The starting point was the presentation of the assignments the designers were asked to do before the
workshop. Every presentation dealt with the explanation of the new experienaejiqed by the
description of the experience and the representation of images and that explain the exemplar idea
(examples of promising new experiences are provided in the next paragraph). Then, the rest of the
presentation around the new experiences waasitally split in three essential parts, related to the
experience itself:

1 Change in meanings;

1 Impact and competition;

91 Design futures and associated material requirements.
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Four to six Changes in meanings were presented, selecting meanings found in tiseipreerkshop

and moving to new meanings that can only be reached thanks to the new experiences proposed:

Change in meanings

From To

Figure7.15¢ Change in Meanings Template

After the description of the experience, details about thesiness and social impact of the experience
were also presented, in order to give an idea of what are the business opportunities and the social

impact associated to the experience and which products are considered to be competitors:

lmpact...

i 3
What is the business opportunity assodated to the new pramising experience?

What is the social impact provided by the new promising experience?

N i

... and competition

Which existing products/services can be considered competitors of the new promising
Experience?

Figure7.16 ¢ New Experience Template

Finally, design futures were exposed in the last slides, together with the associated material
requirements, as characteristics that the product needs to embed, in order to obtain a pdssgm

future, connected to a precise experience.
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[New Experience proposed

Decign futures MWaterial reguirements
] ]
] ]

Figure7.17 ¢ From desogn Feature to Material Requirements

7.4.3.1The New Experiences proposed

The presentation of some of the assignments (Session A)tweasnost substantial part of the
workshop. The new experiences were thirteen in total and they had been divided by groups,

according to the identification of the four main areas identified in the previous workshop:

P 1. Intelligent Self Quantification PFISH
e 2. Ubiquitous Play FF
R Lighting up Play FF
g 4. Achieving Independence BERLO
‘hefsr'a';f;“v 5. Informal Communication BERLO
6. Enchantment as Empowerment DIFFUS
7. The Parasite Paradigm DIFFUS
8. Leisure activity, cognitive awareness and brain gzg
performance
9. Playing with rehabilitation GZE
3. Tr
mana::nT:m 10. Social Trauma Management FIORD
11. No More Loneliness! LAMB
12. Emotional demonstration MINIMA
4. Extreme
problems 13. Positive gestural and responsive experience MINIMA

Figure7.18 ¢ Design Agencies Divided per Context Area
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We are not going to go through every single experience, but we present here two of the most
interesting cases developed by designers (two cases from Fuelfor and Berlo), to provide an eXxample
the methods adopted, in order to give a more detailed idea of what was the work of designers and

how they presented it.

FUELFOR - The New Experience: ubiquitous play:

—— —— ——

: What if micro play moments were scattered around town
offering play & care chances to passerby's?

% Autonomous interactive lighting units could combine to offer larger play moments.
Citizens would find subtle interactive surfaces on their urban landscape, allowing for atomized play,
entertainment or skill development moments.
Instead of going explicitly to a playground to stimulate the child’s senses and abilities, those wellbeing Material properties Wish-List ¢
Being integrated with the urban environment, the light surfaces/panels would become illumination areas Rough ntaraction / Programable behavior [ Waterproot £ 3

High sensitivity #%
when inactive. $
Existing examples of “sensing and light interactive sculptures” can be found in art installations and
experimental contexts: OLED panels would make for a more robust and energy efficient option to be
implemented outdoors.

£

-
’
:
:
'
Vo _ .
activities could be integrated on the everyday city life. I Energy Autonomous / Long live / Low maintenance / &
'
:
:
g
¢
4
L

"2~ 322 70 - |

)i

7 become hidden play

areas to be |
discovered and e
Combining iy P used. ol
multiple panels, big !
areas could be lighted
up, enabling for more
dynamic play & exercise §

moments for adults & A8

kids alike. .

Invite citizens to
modify their
environment and
leave a mark,

Panels would allow for
’ N rough and dynamic '
Simple games could == interactions, Moving away
be integrated in urban form the fragility assaciated A
furniture (i.e. benches). Light by itself is a with technological play.
Becoming pedestrian & powerful element for Le.. cellphone
reading lights when not sensory play.
In use. (transparencies,
shadows)

G %

Proactive and Integrated Co-created
Reactive surprising & experience &
interactions inspiring environment

Spaces for Play as beneficial Multiple uses and Attracting diverse Feeling
welibeing quality time. experiences users exploratory

Urban landscape
integration

Figure7.19 ¢ Fuelfor New Experience: Ubiquitous Play
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Changes in meanings

Spaces for Play

Public spaces targeted to children
often fulfill exercise and qctivity
needs leqving untouched other areas
like heqlth or leqrning needs,

Unique value proposition
ie. play =exercise = motor
developrent
ging play the main functionality of q
public park there are a multitude of
activities being carried on the space
that currently aren't properly solved,

Impact and Competition

Spaces for Wellbeing

Public spaces targeted to children
cowld combine play rmorments with
health and emotional balance,

fultiple uses and experiences

e Rest / Learn through play Users
have different needs like, resting
feqrning and socializing throughowt
their play experience journey that
require different objects, spaces and
services,

What is the business opportunity assodated to the new promising experience?
+  Offering technological add-ons to multiple urban fumiture manufacturers and developers.

+  Vig standardized panels or custom-made installations.,

+  Opportunity fo build an ecosystermn of OLEDS that can be updated vig software, Think: “Apps

forstreet-lamps”

«  Connectable panels will aliow fartargeting small medivm arlarge project,

What is the social impact provided by the new promising experience?

*  Engaging citizens with their environment,

+  Multiple wellbeling and fithess activities can be prograrmmed, leading towards healthy

citizens,

which existing products/services can be considered competitors of the new promising experience?

«  LE0 panels.
+  Intergetive projectionhs,

+  Personal devices (cell phones, tablets),
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Design Features and Material requirements

Pressure sensitive

Flexible Thermoelectric
Colour Changing Electro chromic
Stretchable Piezo chromic

Halo chrarmic

Figure7.20 ¢ Ubiquitous Play: From Meanings to Material Requirements

BERLO - The New Experience: achieving independence:

Night guide / Scenario

2, Mary wakes up in the middle of the night

and is uncertain about her time-orientation (1:00). 3. Mary gets feedback from the product to go back to sleep.

4. Sensors feel when to wake Mary (7:00).
5. The product invites Mary to get out of bed.

(A device, used during the night, that
monitors your sleeping cycles and
informs you whether it is time to get

up or not by showing daylight in the
morning and something else during
the night.o

Figure7.21¢ Berlo New Experience: Achieving Independence
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Changes in meanings

Dependence

People who reflies on anotheras g
primary source of wellness;
subordination fo someone

Treatment

Treat injuries.

People often getout of bed
urnintended, due to disturbed bio
rhvthem- comemon cause of injuns

Independence and Self
kanagement

Self-refliant; free from the influence

and quidance of others, Ability to

manage yourown reads ahd desires

Prevention

Prewent injuries,

influencing bio rhythem to auvoid
people getting out of bed
unconsciousy,

Irmpact and Competition

What is the business opportunity assodated to the new promising experience’
*+  Thetarget group of Alsheimer patients that have trouble with day-night rhvthe will be
growing in the near future.
+  Getting up in the middie of the night easily causes injuries that lead to high health care
cost,
+  lessinjuries reduces health care cost & lnsurance companies will be interested

What is the social impact provided by the new promising experience?
+  lessinjuries is better self esteem.
+  longerindependency makes people happy,
«  lowerchance forinjuries = feeling of safety.

which existing products/services can be considered competitors of the new promising experience?
+  Wake up lights
*  Appsfo gralese and influence sleeping behaviour
«  light goggles made for bio-rhvthm therapy
+  Wake up pillow
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Design Features and Material requirements

Thermoel ectric

Luminosity Meccano chromic [stretchable circuit]
Colour Changing Piezo chromic

Shape Changing Halo chromic

Touch Sensitivity Electro chromic

Electroluminescent

Figure7.22 ¢ Achieving Independence: From Meanings to Material Requirements

7.4.3.2The Design Brief

To ensure that, in the design phase, designers work on the right products, address the right
technologies, spend the right amount dhe and effort, and deliver the right documentation and
presentation of resultsthe generation ofa  “ g edreesriigcn br i ef ” was t he | as
03. It has been thought to drive the consortium through the definition of the product concepts,
starting from the work done in workshop 03, after the definition on new promising experiences and

the following explanation of material properties.

Going from a generic brief applicable to all d
20) to a specific brief applicable to the consortiuf23 concepts per SME) involvdide different

choices and three guiding principles need to be considered.

3 Guiding principles:

1. make optimal use WP1 results, iteration #1,;

2. refer to theLight.Touch.Mattersnaterial properties as identified in WP2, task 2.1,

3. keep in mind that the product concepts designed in WP3 are not an end in themselves; but
are a means towards meaningfully informing WP2 + WP4, i.e. the materials R&D stream in the

project.
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5 Choices:
1/5. DesignSMEcooperating(if at all)

After the designers have madhe brief specific for their bureau, ideally, eight bureaus will work in
four teams of two bureaus each, with each team then jointly delivefimgy/six concepts. The

designers have to camder withwlo m t hey '’ d | i, &g based onjskills, locatiomw, etc e s
2/5. Areas(users/needs/meanings)

According to the areas identified imorkshop 02 Personal care, beauty & fitness; Caring for children;
Are they really frail?; Trauma managent; Extreme problems) designers will select one to work in, or

simply reaffirm the choice they made earlier
3/5. Product category/functionality

In the Description Of Worthe product categories and implicit key functionality were identified. The
conceptsto be designed fall under one or more of these categories. Also, designers are recommended
to not choose too many categories, as this may hamper building up specific-lkmawin the

constrained time
4/5. Light. Touch.Matters ambition level

Regarding the diht touch materials, three different levels of technological ambition can be defined
(low, medium, high), depending on properties or functionalities requi(Gdm existing to not
foreseen functionalities). The designers should aim their various conceptsdiféerent

Light. Touch.Matterambition levels, if at all possible.
5/5. Product complexity

Likewise, product complexity can be set at low, medium and high levels, as an amalgam of the

combination of touch and luminescence, of switching electronics anghgsical integration. again,
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designers should aim their various concepts at different prodwchplexity levels, if at all possible

and feasible.

7.4.4 Lesson Learned

Downstream ofworkshop 03 as we did forwworkshop 02 the validation of themethodology adopted
translated into guidelines on desigdriven material R&D methodologyas the major outcome in
terms of research. Basically this work consisted in the collection of insights and criticalities that need
to reviewed in order to improve the proces$ research and development. Durimgprkshop 03the

main effort was on thectivities required to ensure a successhikraction between the processes of
action and reaction. Again, the actors of this process where designers and material researchers,
activating a collaboration that aimed to stimulate the transition from experiences to material
properties. Precisely this point was the most critical part of the work shop. The iterative process
showed a certain grade of inefficiency, at the point that theinigbn of material properties was poor

and very disconnected from the experiences that designers presented. It is evident, from the output
of the tables showed in the previous paragraph about the material requirements, thadtieand
Piezoproperties equired by designers are somewhat inconsistent, in the sense that they are not the
immediate consequence of design features associated to the experiences. So, why the iteration with
materi al researchers didn’t wor k?keAnp | awhey dihdel
through? We gave an answer to this question referring to the feedbacks we had from the actors

involved in the workshop.



207 | CHAPTER 7

Proper materialrequirements are The gap between the abstractness

defined from the association t the experience and the concretene

the design features. of the properties was too large. It
an excessive logical leap.

The effective dialogue betwee The action reaction interaction di
the sides is guaranteed by & not work and the effectiveness ¢
actionreaction interaction. the dialoguewas compromised

Figure7.23 ¢ Lessons Leard from Workshop 03

The first issue that came out was a problem in the structure and the concrete management of the
workshop itself: the process of iteration between the design and technology side had been set on a
process of action and reactip in which designers and researchers alternatively took the floor,
presenting what planned in advance. Instead, during the last day, an improvised section took place
and it revealed to be very useful in terms of confrontation between the different partre®ther
wordsl G0 Al 0@ washivay mbré &fbiivé thah A structured and locked presentation of
contents. The designers had the chance to set an open confrontation, amplifyingighession
constrictsand making explicit doubts and opessues still unsolved after the previous work shop. The
most intuitive solution to this problem would be the enabling dfreowledge transfeperformed in

soft mode so that specific technical elements are raounderstandable to designerst total of
technolagies to 360 degreeshould be promotedThis objective can be achieved by placing a greater
focus on the language of the presentations in order to facilitate understandtinigrms of contents,
instead, what r etree Itrdngitiondfiord expeencew to miterial aequirementhat

was supported from just an iBtermsedibat atibreenpt t |
the experiences some characteristics prodtelated that are more concrete and tangible then the
experiences themdees. According to the opinion of designers, this method could eventually work in
a context in which the material is precisely identified and the material properties are well known.
Instead, this transition irLight. Touch.Mattersevealed to be too complated, particularly because

the materials we dealt with were still new to the consortium. This fact represented an obstacle in the
phase of collection of requirements because the technology characteristics and potentialities were
not well defined. Accordintp the first draft of the process tested in Light.Touch.Matters the phase of

Concept Generation was subsequent to the identification of requirements. Instead, after the
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feedbacks received, we are confident —tnateriday t
requirements” could work, wh-inae etrheal ageqai ateima
precisely because the design features coming from experieacasd not from awell-structured

product concept had a poor level of definition antiwas hard to find material properties of a kind of

still unknown technology. In order to bridge the wide gap between experiences and material
requirements, the process could bedbroken up into smaller piecesso that precise product
characteristics can é defined and then associated to the requirements. This modification to the
process will probably be an important input for the second cycle of iterations, as well as an interesting

insight for our final proposal, discussed in the following chapter.

7.5 The output of the Action Research

The output of action research is represented by a new process compasis in order to identify
novel applications enabled by existing and new technologies. Specifically, the initial draft of the
method was tested andefined throughthe Light.Touch.Mattergproject, providing a final version
enriched with the | essons | earned stemmed from
and insights we were able to build up a more grounded process, introducing improvem@iened at
facilitating an effective dialoguamongthe partners.The path we drawn is far from the traditional
approach due to the complexity of the project we were involvedLight. Touch.Mattersaims at
identifying and developing new applications &ted by the potenigalities provided by polymeriBiezo
materials and flexible®OLEDB, with a specific focus on care & we#ling environment.The entire
consortiuminvolved in the project is supposed to mot@vards new meanings enabled by smart
materials an which to build up disruptive applications directed to a receptive market space.
Theefore, the process we proposed iglifferent from well-established methods that support

companies in designing more attractive products based on existing technologiesxestig needs
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Light. Touch.Mattersmplies to explore design in a context where technologies are still not defined

and, even more challenging, in which user needs and behaviors can be radically redefined

The context in which the initial exploration ists$e the Health Care and Wellbeing industry. This is a
pre made choice in order to state the transition towards a new market, a new mass of custamers,

a new basket of application fields. The technology is also completely new, leihdly new
generaton of smart materials that combine touch sensitivity with luminosity, based on latest
developments in polymeriPiezomaterials and flexibl©LEB. The meanings the project is meant to

identify represent the enablers of this transaction from traditionarstard applications to radically

new applications.

Technology Strategy

4

Change of Technology

New technology

Business Strategy

\ 4

Market

New market

PN

T

[ Blue Ocean + Technology Epiphany ]

Design Strategy

New meaning U

:’ Change of meaning

Figure7.24 ¢ The Proposed Strategy
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The simultaneousshift on the three axes represents the situation with the strongest impact in
innovative optical. Tdmologies become enablers of new product meanings, mixing research
activities related to new technologies and studies about emerging lifestyles and societal values. In
addition the company approaches a new market, providing a disruptive application tolkarown
industry. This concept, typical of tiidue Ocearstrategy, is combined witthe concept ofTechnology

Epiphany giving rise to a copiete strategy that touches athe dimensions.

7.5.1 Overcoming established methods

Methodologiesthat support canpanies in designingew products based on existing technologies and
existing needsare addressed with several names and are based on problem solving approaches
focusing on user observation, creative sessions, prototyping, and iteration®rder to set a
reflection on the innovative results we obtainedn Light.Touch.Matters, we started gathering
information about establisheg@rocesses, collecting data about the methodologieserallyadopted

by desigers. The particular focus was on the substantial mdrthe innovative process that deals
with the exploration of the context and definition of the potential applications. The contribute of the
designagencieghat took part to Light. Touch.Matter&as particularly useful in this sensénalysing

the different cases we identified the main phases and that characterise their approach to innavation
particularly in workshop Zjesignersprovided a brief description ohe process, actors and methods
usually adopted to face new challenges. Thagscribed the metbdology typically used to discover

the unspoken aspirations of people and satisfy the request coming from a potential client.

Shown belowthere isa selection of the contributions provided lilge Light. Touch.Matters design

agencies:

First, we report the exmple of Van Berlo ByVdistinguishing among the different elements of the

methodology.
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From the point of view of the proces¥,an Berlouses a standard approach that recognizes five

phases. The first 3 phases include activities that are aimed to iderstfiyneeds and goals:

1 ResearchThe first phase aims at understanding two important aspects: first, the scope and
the goals of the project; subsequently the context and the users, specifically their goals and
needs.

1 Explore.The objective of the second pba is to verify early design concepts with the client
and potential users.

1 Detail. The third phase is about verifying more detailed designs with the client and potential

users.

The actors involved in the initial phases of the process are typically ongnéesbne team leader,

the client and the potenti al user s. The typica
of three different steps. Initially, the organization of a kick off workshop with the client (extracting as
much information from thebusiness case, future product and client as possible), aftesitenvisits at

the clients customers and finally observations and interviews in the context of the (potential) user. In

t he “ expl or-&delity protatypesis ceaftetl Goam modelsP3printing); the additional tool

used is the user test or group feedback session with potential users. The last step of the project
considers the creation of an higldelity prototype (e.g. lookéike-real models, workdike real

models, software prototymg, animations) and final user tests or group sessions with potential users

(observed by the client or recorded/documented for the client).
FF Fuelfoadopted a structured process made up of three different steps:

1 Understand.This phase includes framingqié defining the brief through observations and
interviews. A multistakeholder session allows the design agency to understand the personas
and lead a spatial analysis. The Journey Map enables designers to build up a rich picture of the
current experience &sed on the design research findings. It provides a structure to organize
information about people, places and processes over time, incorporating both facts as well as

feelings, using quotes, photos illustrations and text to bring the story to life.
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1 Exploe. This step is made up of a series of gagks: the scenario creation, the definition of
experience and goal and the final ideation.

1 Test.This phase is about prototyping, the evaluation and feedback.

C 2 2 MRIfdology rests on a process that includes initial research based on the analysis of
previous experiences and the study of scientific papers. The following phases are service prototyping
and empathy mapping. The tools used are several, such as design storytelling, design fiction, role

playing aad body storming.
Grade zergenerally follows four steps:

Studyingthe ethical aspects for research;
Testingresults, consulting different sources, like scientific articles and organizations

Exploringbehaviour change, design methods and case studies.

= =2 =2 =

Identifying potential client.

[ | Y on&Bodology is stakeholder focused: the central question is to identify the stakeholders and
draw a detailed profile. In thd.ight. Touch.Mattersproject the agency started from a complete
comprehension of the patient prdé€, studying his lifestyle and his motivations; Lamb analysed the
patient expectations of outcome in long and short perspectives. The Design Agency also led research

in parallel areas, like sport, military and apparel.

a Ay A procexsa is based on a thgpresearch:

1 Primary researchexpert interviews in order to understand unspoken needs for persons
working in selected area.

1 Secondary researcinternet searches, keywords and information collation, literature review
for further keywords for internet seahing and extraction of key issues.

1 Tertiary researchnternet searches, literature review.

Basically, there is a common thread among the description provided by the partners, that is a clear

orientation to the observation and understanding of the contextwhich to set the project of
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innovation. It consists in macro phaseof exploration that rotates around the user, his experiences,
behaviour and needs. Usually a confrontation with the user himself follows, generating ideas,
prototyping concepts and viying their goodness through direct feedbacks. This path is actually
attributable to a common matrix that is the base of thea r t methodology:the Design Thinking
Thepartners route their innovation path adopting processesl methodologies that hhre more or

less close to this approach.

Understand Define Prototype

Observe Ideate Test

Figure7.25¢ Design Thinking Process

The Design Thinkingn fact, isa structured design methodologiiat has been optimized and evolved
to the point that if uged in a properway isboth the glue between all the figures involved in the

project as a guarantor of the final result that respects the initial vision.

For the designer, the design approach is not always the same, but in general, the comntas ffan

path of discovery and observingnd for all those who are partiarly related to Design Thinking is

also the opportunity to work on its idealizatiofrom the early stages of the projecthis point is
actually in common with our proposed r@dology, since it is important that all the actors are
involved in the process since from the first phases of the generation of meanings. In addition, in the
Design Thinking,asigners tend to involve the direct actors belorgygio the whole production chain,
strategy, development communication, distribution and consumption. The multidisciplinary
workshopdescribed in the Bsign Thinking approach is one of the instruments whik role: expertly

prepared and moderated by Desighenablesthe identification of he project opportunities with a
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operationally fast and punctugbrecision However these opportunities are significantly different,
depending on the orientation of the exploration and analysis. I, fde main difference with the
proposed nethodology lies in the approach that characterizes the initial investigation. As long as the
partners start from the user needs and behavior it is difficult that a disruptive change in the
application field takes place. In fact, according to our research, the real@natbthis change is the
meaning associated to the product. So, even though the user experiences play a fundamental role in
the process we designed, they are consequent to an earlier more crucial stage: the investigation on
scenarios of meanings needs tonge first, in order to intercept new meanings in the field of analysis,

rather than existing needs and existing customer habits.

After the first stages of understanding and observirg subsequentefinition anddevebpment of

the ideas that emergen dructured and reusable concept# is an extremely importanstep that
occurs in the Design Thinking thanks to a constant dialogue with the interlocutors and to the
communication othe synthess of a much larger complexitjfter this phase of setting angrogress

of the work, it goes without saying that the design is historically the motor of control of the processes
of prototyping and user testing. Obviously this role is also necessary in our process and it is not
significantly different, once the desideatures are set product requirements and characteristics are
defined. Our effort in redefining the process, in fact, concentrates on the first staged of investigation
and consequent conceptualization of the ideas, that are essential for the identificatio new

unexplored applications and markets.
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7.5.2 Designing the Process

As said, the main input in designing the final process was the Process Framework, that we specifically
ideated with a dual scope of driving the overall methodologiight. TouchMatters and using a real
environment to test the model itself and the related process. $pecificpath followed in the Project

is exactly the path we described in the Process Framework, that retraces the three dimensions that
characterize alrechnologyEpphany as expression of starting from meanings and moving towards
specfic OLEDand PIEZQechnologies (Figure 7.26

Identify
material
properties
Generate Envision e
- 2 P Design
Scenarios of promising Goncepand
meanings experiences
products
WHY WHAT HOW
(Problem) (Solution)
MEANING PRODUCT
Utilitarian Technology
PEOPLE symbolic Functions
Emotional (Languages)

Figure7.26 ¢ The Process Framework

Workshop 2 wa dedicated to the generation afew s@narios, in order to understand the reasons
why people should get involved inglhworld of health care and welleing, in terms omeanings We
worked with utilities, symbols and emotiorassociated to the transitions in meanings every partner

describedin this first phaseWorkshop03, instead,activated the research for promisirexperiences
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The final task, in this sense, was the adoption of a clear vision of the problem, pétftsmances

and messagethe final product should embed, to give a precesgerience to customers. This was
basically what we did analysing the design features associated to each experience, where the
messagethe experience wants to give can be only achieved through specific features. At the same
way, performancestranslate inb the material requirements defined for th€©LEDand Piezo
technologies.The transaction fronworkshop 03to workshop 04 and workshof4 itself are part of

the product development, towards the definition of the characteristics of the product, both in terms
of materials and technologigswill embed and in terms diunctions and languagethrough which it

will talk to people, providing a particular experiendéhe last step of evaluation and learning after
workshop04, instead, is essential for the iteraévcharacteristics of this loAgrm project based on

cycles and rounds, but it actually loses meaning in our final proposal.

For the reasonsthat lie behind the differences described before, with the most known and
established methodsthe methodology thoght is specifically structured to allow the designers to
steer the materials R&D activity, for instance by setting and updating target specifications known
from the design cycle to be valuable and by reprioritizing research tasks according to new iastjhts
ideas. The process therefore validatesandnew methodsfor bringing design upfront in the
innovation process, to understand how materials development can benefit from being eedigmd

learn how to set up a dialogue between material researchets@oduct designers. Starting from the
logic of our Process framework, tlibange in meaninglays a crucial role in pushing the innovation

in technology towards valuadded results and creating value for new markets. The designed process
involves steps tat reverse the traditional approach to innovation, starting from the generation of
meanings, towards thdefinition of the material propertieand the following creation athe product
concept.The envisioning of experiencas an intermediate step thatrks the new meanings to the
tangible characteristics thahe final product should embed. Basicallye imain stepsthat compose

our proposalare those ones tnoduced in theLight.Touch.Mattergnethodology, except for the last
one that is significantly reewed. Our process ends with a phase of testing and refining, because
there is no iteration afterwards. Instead the last phase of lthght. Touch.Mattergroject was a phase

of learning and analyzinghat was made in the previous iteration, feed into the next one.This is

consequent to the fact that théight.Touch.Mattergprocess is a research project so, particularly in
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the first iteration, the learning phase is even more important of the final output itself. The proposed

methodology is based on a éiar piocess and presented in Figure 7.27

b

- .l
P b
Generate Identify /4 Final \
Scenarios of material ! testing and \
rmeanings properties v validation 1]
\ 7
” - -~ \'\ ’I

Envision
promising

Concepts and
\ products ]

’ Tt )
J/ Design \‘/-
!

1

experences

Figure7.27 ¢ Initial Process: ThHeroposed Process

In particular he grapts below reportsin detailsthe first three steps, objects of our analysiscluding

alsothe lessons learned out of the Action Research

1. Generate Scenarios of meanings

Lesson learned:
Lack of

information 1. Explorethe
new context

2. Consolidate
merging scenarios

Lesson learned:
Lack of
information

3. Describe new
scenarios

Figure7.28 ¢ Initial Process: Generate Scenarios of Meanings
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2. Envision promising new experiences

Lesson learned:
Transition from

user experiences
to material
requirements

1. Select new
meanings

2. Define new
promising
experiences

)

Figure7.29 ¢ Initial ProcessEnvisbn Promising New Experiences

3. Identify the material properties

1. Describe the
design features

2. Define the
material
requirements

Lesson learned:
Interaction and

cooperation

between parties

~ /

Figure7.30¢ Initial Procesddentify the Material Progrties

As the graph shows, therocess at hand does not include the concrete generatioh@product: our
thesis deals with the exploration of the context, generation of new meanings and experiences and

finally the identification of the material properties. This focused research scope represents the reason
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why the action research coincides with the firstn®onths of Light. Touch.Matters— the entire
duration of the project is 48 months and it ends with theposal of concrete prototypes and final

products.

The process first defined on the basis of what we stated above is described and refined in the next
chapter, through the issues and challenges we collected frgght. Touch.Matterssynthetized in the
Lessons learned we described in chapter 7. We made that collection of information with the clear
intention of gathering important insights from the workshgpn order to reopen them in this chapter

and refine the final process. Recappititg lessons learnede got fromLight. Touch.Mattersvhere:

Enough sharing of information to Lack of information, especially

make actors awarelmut the regarding strengths and weakness o

potentialities of technologies. technologies. Not enough data
related to the stateof art of the
technology in terms of enabled
applications.

Proper material requirements are The gap between the abstractness c

defined from the association to  the experience and the concretenes:

the design features. of the properties was too large. Itis
an excessive logical leap.

The effective dialogue between The action reaction interaction did
the sides is guaranteed by an not work and the effectiveness of the
action-reaction interaction. dialogue was compromised.

Figure7.31¢ Lessons Learned Details

The argument of the next chapter starts from the collection of the issues comingtfrese lessons
learned and translate them into modifications that represent an attempt to solve them. dileda
steps, the changes in crucial points of the methodology and the refinements of the process, bring to
the generation of the final pposal as a nev Methodology for Finding New Applicatignglorizing

new (and existing) technologies.



CHAPTER 8

Proposal of a New Methodology
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This last proposing chapter represents the real output of our master thesis. It is the concretization of a
spread research that took shape since from the first pages of this document, from the definition of
innovation and the framing of the overall work. The real input to the final proposal is the Action
Research we made in the Light.Touch.Matters project as researchers of the Polytechnic of Milan. It
was a phase of learning because we collected insights thatribatdéd to the refinement of the
model; it was also a phase of testing because it gave us the chance to implement the first draft of the
process. Inputs from the case studies are also relevant, since the first description of the strategy is a
reflection weobtained from the analysis of the projects and companies we interviewed. The precise
output is the proposal of a structured methodology that helps companies in valorising the

potentialities of technologies by identifying new applications.



Proposal of a New Methodology222

8.1 The Strategic approach

This chapter aims at presenting the overall strategy that can guide companies in valorising existing
and new technologies, in order to identify new application fields different from the traditional ones.
As stated when we built the conceptuahfnework, aalysing the literature about innovation strategy

we realized thatin order topenetrate into newmarket domains investigations have focused more

on the application®f existing or new technologiesnstead, a less explored area is the innavatof
product andservicemeanings.The strategy we propose involvatiree different directions toward
innovation, that aretechnology, market and meanintgecominga threedimensional constructThe

logical path followed is the one described below:
From¢ SOKy 2f 238 oNBI ] i KNRdzZAKa X

Technological innovation may drive incremental improvements (such as longer life for batteries used
in mobile phones) or quantum leaps in performance or breakthrough functions (such as mobile
phones themselves)Radical innovatio of technologies reflects the dynamics of advanced
technological research. Often research follows the typical pattern of scientific discovery and
technological development: the technologicabreakthroughs are followed by incremental
improvements pushed o the market to answer a need for more performing produddthough
technological breakthroughs have a disruptive impact on industriescandbesource of longerm
competitive advantageour model considers two extra dimension thatn to enrich the imovation
experienceThe strategy proposed, in fact, bases on the concept that rasinalvationstems from a
combination of potential meanings enabled by technologies, that supports companies in facing new

markets.

X ¢2 YSIyAy3ax

The cornerstone of therial strategy is represented by the idea that each technology embeds a set of
meanings. Meanings broaden the concept of technology itself, enriching the conception of a mere
tangible material, adding to the functional feature also the symbolic one. Héncempanies reveal

the meanings embedded in a specific technology, they will embrace the opportunities related to the
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material, seizing the utilitarian and emotional potential. Graphically the definition of a new meaning is
represented by a shift on theemantic axegFigure 8.} this changeis not an improvemenbf
something already existing, but something that still does not exist and need to be created. It is a
vision that does not become real until a company proposes it to the market and until users g
meaning to it. Therefore, we conceived the radical change in product meanings as a process of
“interpreting and envisionidg “Interpretation’, because we are dealing witmeanings that, by
definition, is the result of an interpretative process. Efibesign is a new interpretation of what
concrete is traditionally meant fof'Envisionin), because we are focusing on thedicalinnovation

of meanings. As demonstrated by the case study research, interpretation is not a linear process in
which opportunties and ideas are assessed in the light of the existing context. It is not only a process
of interpretation of an existing reality. The exploration of radically new meanings instead implies to
envision a new scenario that does not exist yet. It impliepitdure an idea into a new context that

often coincides with an unknown market space.
X ¢2¢6FNRa yS¢ YINJSG aLl O0Sa

Change in meanings offers the possibility to approach a totally new environment for the company:
Italcementifaced the design world, a markabsolutely far from the one the company has always
competed in. Often new meanings enabled by technologies urdoglass of customers that did not
exist before, creating demand and providing the opportunity for highly profitable growth. Companies
could gproach new markets, activated by the radical change in meanings: the proposal of a new
meaning offers the possibility to fulfil needs coming from a totally new indusifhis approach
contains the basic element of two different strategies. The firstdia the TechnologyEpiphany it
represents the output of the interplay between technolegysh and desigdriven innovation in
which technologies become enablers of new product meanings. Research activities related to new
technologies and studies abouinerging lifestyles and societal values are mixed in order to introduce
radical innovations in meanings. The second factor is the bastheoBlue Oceanrstrategy. an
organization should create new demand in an uncontested r k et s pBwe @ceah ocather a
than compete heado-head with other suppliers in an existing industBjue Oceas represent a vast,
deep and not yet explored market space with wide potentialities in contrast with known and

traditional areas whereutthroat competition turns the rd ocean bloody. The combination of these



Proposal of a New Methodolog¢y224

two approaches gives rise to the most powerful strategy in valorizing technologies and seizing their

full potential.
Technology Strategy
Change of Technology
A‘L
Blue Ocean + Technology Epiphany
Business =) Change of meaning
Strategy

4 4

Market Design Strategy

Figure8.1 ¢ The Proposed Strategy

Graphicallythe farthest point on the diagram represents the desired situat{@igure 8.1 The
position expresses the combination of shifts on the three dimensiarmpany that mees on the
three axesextracts the maximum value from technologies, defining apgilbn fields far from the
traditional ones In orde to grasp the full potentialities of technologgompanies should work on
both hard and soft aspects, struggling to find out hpgrforming technologies, envisioning new
meanings and finally approachingew markets. Develops on the technological side are direct
consequence of the R&D efforwhile a change in the semantic dimension stems from a
reinterpretation of what could be meaningful to users. The definition of new meamelgsed to
technologiesoffers the opportunity to move towards profitable markets: radical changes in meaning
represent the enablers of new market spagejing tocompanies the possibility to unlock a numerous

mass of new consumers.
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Hence, the question that immediateyises iswhat is the process at the base of the identification of
new applications and how companiean simultaneously move on the three axis? Wevide the
answerto this queston in the next paragraph, gng the description of the proposed innovation

process ad its specific steps.

8.2 The Process

In this paragraph we present the process that companies need in order to identify novel applications
enabled by existing and new technologies. The final proposal is the result of an initial draft refined
with the lesons learned coming from the action research. We enriched the first process with insights
originating from criticalities byight.Touch.Matterpartners, providing a wethrounded final version.
Actually the process at hand does not include the concreteeggion of product: our thesis deals
with the exploration of the context, generation of new meanings and experiences and finally the
identification of the material properties. This focused research scope represents the reason why the
action research coindes with the first 9 months dfight. Touch.Matters—the entire duration of the

project is 42months and it ends with the proposal of concrete prototgpe

According to the considerations above, the starting point of the process is represented by the phas
of “ Gener at e Sc eThiaapproash isofdr fromM éradiianal gracésses that are limited
in terms of application fieldsThey usually base on technology substitutions, that derive from the

compani es resear ch anmm theeoppoituaitesnmulied from thé markett | e s
that bring to a new product development as a direct consequence of explicit needs expressed by
consumers The second step of the process includes the envisioning of promising experiences: design
features embeddd in the final product come from the interpretation of messages and emotions
attributed to user experience. Then the design features assume a more concrete acceptation through
the translation into material requirements. These elements are the input ferfihal generation of
concept. The graph below represents the path we designed, with a particular focus on the first three

steps:
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Generate lddentify Final
Scenaros of material testing and
meanings properties validation
Envision Design
promising

Concepts and
EXpenences products

Figure8.2 ¢ The Process Proposed

First of all, vinat is really important tounderstand is the nature of the approach proposed. The
process of envisioning new meanings, defining a direction to the development of technologies and
researching new potential markets, bases on continuous interactions among firms, designers, users,
and several stakeholders, both inside and outside a corporation. This way to proceed implies to
develop arguments rather than finding optimal solutions. This perspective allows therefore to bring in
the spotlight a major factorthe role of debatesRather tha focusing on solving (on the role of
knowledge and methods), or on thinking (on the role of reflective approaches and emotional insight),
this allows focusing on interacting (on the role of social dimension of innovation). Heteection,

cooperationand discussioare at the basic elements of the process.

The steps in which the process is decomposee shown above (Figure 8.2The first three phases
represent the focus of our research. They are supposed to guide companies in defining a set of
potential application related to the identification of experiences in scenarios built up on new

meanings.

1. Generate scenarios of meaning®. make specific representations (in images, words and/or
animations) of how people give meaning to products in thei. liThey come from a

redefinition of behavioral patterns in an envisioned new scenario based on culture, society
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and new technology. Scenarios of meaning enable the creation of breakthrough applications
since they imagine new needs and new aspirations efgjsas a result of new technological
opportunities and changes in contexts.

2. Envision promising new experiendbsit stem from the radical changesf meanings This
phase aims at creating experiences and situations based on new meanings defined in the
previous step. During this step the envisioned meaning is enriched through additional details
and concrete elements referred to the final users and the context of use, defining a new
experience.

3. ldentify the material propertiethat are necessary to invoke élnew experiences. These are
the properties that will be the focus for, andvg direction and priorities téhe material R&D
in the process

4. Design concepts and productduring this step a concrete solution is provided in order to
grantee the new experigece. The output of this phase is a product concept, on which build up
economic and feasibility considerations.

5. Final testing and validatiois a specific step whose main purpose is to provide feedbacks. The
idea is to | earn wh aventwaltygdng baaknta thewlo®type @nd e s n
modifying it. Our proposal ends in a significantly different way compared to the
Light. Touch.Mattergproject: the last phase in the action research is intended to learn and

analyze what was made in the previoug#gon, in order to feed into the next one.

We propose here an explosion of the phase we focused on, also presenting the step that are

described in the next paragraphs:
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Lesson learned:
Lack of
information

1. Explore the
new context

We introduced a
set of information
useful to build up a
clear framework of 2. Consolidate
the context

merging scenarios

3. Describe new
scenarios

, \
\
il Lesson learned:
/4. Describe business Lack of
| opportunitiesand ekl

social impact
\ relatedtothe new

We ideated an

\ meanings additional step
N that helps in giving
o ——— = adirection to

technological R&D

Figure8.3 ¢ The Proposed PressGenerate Scenario of Meanings in the New Process



229 | CHAPTER 8
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Figure8.4 - The Proposed Process: Envision Promising New Experiences
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design to the
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1. Describe the
design features
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/

Figure8.5 - The Proposed Process: Identify the Material Properties
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As anticipated, the final output of the research is the result of an initial procefased with the
lessons learnedoming from the action researcfHgure 8.9. We enrichedthe first model with
insights originating from criticalities kyght. Touch.Matterpartners, adding steps and tactics in order
close the gap emergedFigure 8.3, 8.4, 8)5Below we present the lessons learned got from

Light. Touch.Mattersdefining the ssues and theelativeresults.

Enough sharing of information tc Lack of information, especially

make actors aware about the regarding strengths and weaknes:

potentialities of technologies. of technologies. Not enough data
related to the stateof art of the
technology in terms of enabled
applications.

Proper material requirements ar« The gap between the abstractnes

Ll ifenitE=ia  defined from the association to  of the experience and the

Information exchanged

S eleplesnonnEiEEl the design features. concreteness of the properties wa
requirements too large. It is an excessive logici
leap.
Interaction and The effective dialogue between The action reaction interaction dic
eololelcielilolp el sl the sides is guaranteed by an  not work and the effectiveness of
parties actionreaction interaction. the dialogue was compromised.

Figure8.6 ¢ Lessons Learned Details

Finally,we also introducedan example in order tosupport the comprehension of theoncepts
presented The example comes from an application ideatedBwylo, one of the design agencies
involved in the Light.Touch.Matters project, thgbing through the steps of the Action Research
proposed aconcept ofdevice that monitors the sleeping cycles and informs pedplarticularly
peoplelike eldersthat have trouble with daynight rhythm) about the correct time to get up. So in
parallel to the description of the processhe evolution of the“Night Guidé from the change of

meaning to the identificaon of the material properties supports the discussion.
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8.2.1 Generate scenarios of meanings

The first phase of the process bases on the idea thaaningsare significantly contextiependent.
What is meaningfuldr users depends on thsociccultural contextin which a product is used,
something that may vary considerably over time and space. This initial phaseesamusvhat is
considered valuable 1 n a s peneanihgfucfor peo@ i— why me nt
people do things, comprehending the unspoken aspirations and values associated to the examined

world.

The output of thignitial phaseis not anidea or asolution, but, rather, acenario; more precisely, a
scenario of meaningsScenarios of meangs contain new needs and aspirations that users imagine
they could have in the new environment built up on new technological opportunities. Scenario of
meanings comes from a redefinition of behavioral patterns due to changes in context strictly knked t
culture, society and technologies. New scenarios enable the creation of breakthrough applications
Furthermore a scenarican be a report, but most often it k&s the form of a mood board &

storyboard, tools widely used by signers.

Thisfirst phaseis made up of different stephat lead tonew different understandings of the context,
bringingpossible interpretations of wdit could be meaningful to users:

1. Explore the context;

2. Describe new scenarios;

3. Consolidate emerging scenarios;

4. Describe businesspportunities, social impact and existing competitors related to the new

meaningsg From LessosiLearned



Proposal of a New Methodology232

1. Generate Scenarios of meanings

1. Explore the
new context

We introduced a
set of information
useful to build up a
clear framework of

the context

2. Consolidate
merging scenarios

3. Describe new
scenarios

4. Describe business
opportunities and
social impact

related to the new Weideated an
meanings additional step

that helps in giving
adirection to

technological R&D

Figure8.7 ¢ Step 1Generate Scenarios of Meanings

Step 1- Explore the new context

The firststep of the initial phase is represented by the exploration of the context. The environment is
built up on soft and hard aspects. Particularly the information needed in order to draw a complete
frameworkdecomposes in three different elements:

1 Technologicbopportunities

9 Cultural aspects

M Social elements

The first information category is particularly critique: one of the lessons learned coming from the
action research highlights the importance of tlemprehension of the specific features and
possibilitiessre | at ed t o the technol ogy at h adatd regalding s f 1
the strengths and weakness compared with alternative technologiesitifgigry added values and

limits. It is also necessary to spedife stateof-the-art of the technobgies reporting and describing
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the current enabled applicationsThis information should be provided by researchers with a no
specialized jargon, using a language accessible to designers in order to generate solid and interesting
scenariosThrough the ation research we noticed the high level of criticality that takes place during
this first iteration between technology researchers and designers. Aiming at ensuring an adequate
information exchange, we positioned the golden coins game at this initial jpditite process: it is
fundamental that each actor in the innovation process is aware about technological main features
and potentialitiesThe other two elements represent the soft side of the information, fundamental to
intercept the macretrends that define the landscape of the environment at handompanies may

use different tactics in order get these dathe network represents the most effective tool. Through
interactions with other companies, research centers, universities and scientific committees,
companies could study thevolutions of society and culture that could impact their current and
prospective client markets. By analyzing the evolution, the organizations may investigate how trends
would affect the lives of peoplelhe deep comprehensionf these aspects— society, culture and
technology— support designers in understanding the context in which to identify new values and
needs Meanings cannot be innovated by focusing on the details of a product or technical prolsiem.
order to facilitatethe next step we propose a decomposition of the context in-atdmas of interest on
which build up s c e rMNghtQae exhmpleilee salected gantext df mealthchre  “
and weltbeing has been decomposed into 4 different areas: persons¢ ead beauty, trauma

management, are they (elderly people) really frail and finally extreme problems.

Technalogy Area-l

Define the Area?
new context

Society

Culture Area-3

Figure8.8 ¢ Definition of the New Context
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Step 2- Describe new scenarios

The second step is represewat by the definition and description of new scenarios of meanings on the
selected areas. This phase is not focused on concrete solutions or technolbgiesather on
unspoken aspirations and valuddesigners should envision new user needs fromeheronment

built up in the previous step, defining what would be meaningful for people in the context outlined.
This task requires interpretive skills and the ability to define potential needs in the absence of explicit

elements of comparison.

Areal

Values

New N
Context Area Needs

Unspoken aspirations
Area3

Figure8.9 ¢ Components of Scenario of Meanings

Step 3 Consolidate emerging scenarios

The last phase deals with the consolidationeofierging scenar®of meanings leveraging on the
potential ofthe technologiesat hand. It is made up of three different points:
1. Findout changes of meanings: froacurrent meaning to a new one
2. Definekey featuresupported by enabling technologies, following the path: new meanings,
keyfeatures, enabling technologies

3. Giveexemplar ideas
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New Meanings [ Key features ] Technologies

Exemplar
ideas

Figure8.10 ¢ The Definition of the Key Features

The first pointis focugd on the radical change of meanings. As anticipated in the initial, part
customers make sense of a product or service accordintheir psychological profile, and of the
cultural and social context in which they are immerskthovation of meanings works ontagher

level and with a broader scope: it redefines the purpose and the utility of a product, by reinterpreting
its relatiorship with the context.Theradical innovation of meaningnplies an act oproposing A
radical change in the meaning of thingardly emerges as aanswerto a clear market need. In
contrast to mosttheories of innovation that advocate a closer look tcerssin order torealize
innovation, a radical change in meaning implies to step back from current needs and propose a new
vision that is still not existing in the market (Verganti, 2009). The act of interpretation of new
meanings is not based on the diseoy of what is already there, but on a deliberateeationof new
interpretations that do still not exist. It is not an act of seeing better, but of envisioning, of conceiving
a new possibility (Verganti, R., & Oberg, A., 20¥2® provide here an examplef changes of

me ani ngs, NightsQideEgaseé: he “
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From {current meanings): To (new meanings):
o [ependent *  |ndependent
& Treatment ®  Prevention
® Feeling useless * Feeling needed
®  Social security *  Social network

Figure8.11 ¢ Changes in Meanings

The second point is about the definition of key features supported by enabling technologies. In other
words this sep consists in mapping the key features linked to new meanings, that can be achieved
through the use of the technologies at hand. These key features represent the bridge between
technologies and new meanings; they are the performances the technology stiesudde in terms of

user experience. Finally in order to concretize the concepts dealt, it is recommended to give an
exemplar idea of the potential solution the company has in mind. Obviously the solution has not to be
defined in detall, it is not intendto be the final one and it is purely indicative. This final point could

be skipped if the company does not have any idea in terms of final application.

Step 4¢ Describe business opportunities and social impact related to the meanings- From

Lessond.earned

This last step aims at identifying the impact of the new meanimgthe business and social sidé.

this step it is important to provide thpotential business and social impadtnew meanings, defining

how new interpretation and new possibiés can affect the context. This requirement comes from

the lessons learned of the second workshop, in which material researchers complained about a lack of
information. This step has been introduced in the process in order to grantee an effective exdfange
information. In addition data about social and business impact can guide the deweldpof the

materials, giving the directioand priaities tothe technologyR&D in the process
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Impact...

What is the business opportunity associated to the new meanings?

What is the social impact provided by the new meanings?

Figure8.12 - BusiressOpportunities and Social Impact Relatedhe New Meanings

8.2.2 Envision promising new experiences

Users acquire meanings and not objects perGs this concept is based the determinationdaé S NXIQ &
experience they directly stem from the meaningrgvided by productThis phase aims at creating
experiences and situations based on new meanings previously defined. During this step the
envisioned meaning is enriched through concrete elements about the final users and the context of
use, defining a newxperience. Elements elaborated in the generation of new scenarios are refined in

order to propose experiences that can embed the new meanings envisioned.

This phase includes three precise steps:

1. Select new meanings, choosiiing most interesting ones #t can be celebrated thanks to the
new experiences;
2. Define new promising experiencdgough the entire product experience, focusing on the

context of use in which potential applications will be used,;
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3. Add productuser interactions related to the experientleat give a more concrete acceptation

to the experience itselfFrom Lessoslearned
4. 5530NAOS odzaAiySaa

the new experiences-rom LessasiLearned

2L NI dzy AGASax
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Figure8.13 ¢ Step 2: Envision Promising New Experience

Step 1¢ Select new meanings

This step represents a sort of refining of the similar step in the first phase. During this step it is

required to selecta set of meaningsfrom a li$ generated in the previous phase, which converges

towards the definition of a unique experience. From a set of meanings related to a precise area of the
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context—coming from the step 3 “consolidatteaemer

selectionof certain meanings that represent the ones strictly linked to a specific experience.

New Experience

Change in meanings

-

4 )

From (current meanings): To (new meanings):

Dependent Independent

Treatment Prevention

o o /

Figure8.14 ¢ Selection of New Meanings

Step 2¢ Define new promising experiences

The experience to be drawn in this ptes related to the interaction that users have with the product.

It takes place on the dimensions of aesthetics, associations and emotions. So, the analysis focuses on
the meaningonveyed by the final solution, together with tla@sthetic impac{how the product is
perceived through senses) atite emotional impact whi ch are the wuser’ s f ece

the produc).

Aesthetics ("senses’)

Uszer Assodations ('meanings’)
EXperence

-

Ermotions (feelings")

Figure8.15 ¢ Components of the New Experience
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Meaningful material experiense can be assured when experiential components (sensorial
experience, experience of meanings and emotional experience) and their interrelationships are fully
understood.Cultural probes are usually indicated for the representation of these kinds of ideeg. T
describe people’s dailylife, expectations and preferences and help designers in defining the
experience. Whatever method is adopted, the aim is a unique one: defining how people live a precise
experience, with focus on the enablement of new meaninigs.the Night Guideexample, the
experience described has an old lady as main charagtergoes to bed, wakes up during the night
and gets a hint that it is not yet time to get up. She wakes up in the moamdghe system gives
feedback that it is OK tget up. The interactions usergroduct are aesthetics (a soft and warm
product), association (a friendly and reliable product) and finally emotions (product should convey

meanings like feeling happy and relaxed).

Step 3¢ Add Producuser interactionselated to theexperience FromLessons Learned

The lesson learned from one of the workshops evidences the shortage in concrete elements related to
the experiences and this represents a strong hitch for the identification of material requirements. To
achieve the objective of facilitating the translation from experiences to requirements we need to
decompose the process into smaller step¥e introduced a extensionof the description of the
experiencethat defines more concrete aspects. It relates to thefpenances we described in the
Process Framework and reports more specificallyrtieelesof interaction with the product involved

in the experience. This step is a arederstanding of theharacteristics linked to the design features,
which were before thenly intermediate element between experiences and requireménties not
provide concrete features (that are to be provided in the next phase), but gives indications about the
“how”, “when” and“why” the user should interact with the producthis becase, farticularly when

the process involves the use of completely new technologies, there is the risk that the technology
itself stays disconnected from the user experiences, because of an absence of elements that enable
the shift from the abstractness ohé experience to the concreteness of the technology. We do not
have any example from theight. Touch.Mattergroject, since this was a lack in the process. We can

imagine that elements belonging to product appearance couldwsarable(a sleeping mask, laat,
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headband, earpiece)noveable objecf{cuddle toy, bed sheet, pillow or other fabric part of the bed),

or datic (fixed light armature, side table, (part of) bed frame). The Interactive characteristics could be
represented by: Daily interactions duririge night; Interactions only when needed; Gentle, calm
during night (dim light, slow fading (warmplor, slow movingcolor); Ambient monitoring; Sensing

body movement; Visual feedback.

Step 4¢ Describe business opportunities, social impact and exi€iaigy LISG A G 2 NER Q & 2 f dzi

the newexperiences FromLessons Learned

This last step takes a cue from the lack of information that came from the lesson learned identified in
the first phase. The impact of the new experience on the business andl side is identified. In
parallel, existing products/services that could satisfy the envisioned experience are reported. The
objed of this additional step is to finally fill to lack of information we identified in the first phase
“Gener at e noefw nsecaenni anrgi B samepssueswiitidthe isagne questions, but based

on a different subject: the new envisioned experiences

What is the business opportunity assodated to the new promising experience?

What is the social impact provided by the new promising experience?

which existing products/services can be considered competitors of the new promising
experence?

Figure8.16 ¢ Impact and Competition Related to the New Experience
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The firg question brings into the analysis the consideration of the impactnmarkets, potential
customers, opportunities and riskimked to the market of products related to that particular
experience. The social impact deals with soft aspects that will prgbhabuencesocietybecause of

the different meanings intercepted. Finally the last question aims to identify possilllgions
already existingo satisfy that precise experience. It is not said that there is an answer for this last
guestion. Actually,tiis even more interesting when existing products are hard to find, because it

means that there is a high chance that the process is oriented tovgltagsOceas.

At the time we noticed this lack of information, the workshop 03 still had to start. Conségue
while we missed this information in the first phase of generation of meanings, we actually had the
possibility to implement this modification in the second phase and obtain a concrete answer. In the
“Night Guidé, in particular, the Business opportity associated to the new promising experience

was:

1 The target group of Alzheimer patients that have trouble with -daght rhythm will be
growing in the near future;
1 Getting up in the middle of the night easily causes injuries that lead to high headiltaost;

9 Less injuries reduces health care cost @ insurance companies will be interested.

The Social impact provided by the new promising experience was:

1 Less injuries is bettexelfesteem
1 Longer independency makes people happy;

1 Lower chance for injuries feeling of safety.

The Existing products/ services that can be considered competitors of the new promising experience

were:

1 Wake up lights;
1 Light goggles made for bitnythm therapy;

1 Apps to analyze and influence sleeping behavior.
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8.2.3 Identify the material properties

The objective of this last phase is to explore the material propeniEsessary to invoke the new
experiences. These are the properties that will be the focus for, and give direction and priorities to
the material R&D in the proces$hisstep is the input of the product design phase, including the
generation of the design brief. After the definition of user experiences and material requirements the

design brief can be completed, providing a faithful guide for the final phases of thegstoce
The steps involved in this phase are:

1. The description of the design features that come from the interpretation of the experiences
proposed,;
2. The definition of the material requirements, bridging the gap from experiences to properties

and identifying tle product characteristics linked to the design features;

3. Identify the material properties

1. Describe the
design features

We gave a
different nature to
the interaction, to

facilitate the 2. Define the
bridge from the material
design to the requirements
technological
features

Figure8.17 ¢ Step 3: Identify the Material Properties

Step 1¢ Describe the design features
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A product experience results from the interactions tiiger has with product. These interactions are
enabled by specific characteristics of the product itself, which will be identified in the specific
requirements and connected to the experiences through the design features. So, the design features

act as a ddge in this transition from experiences to properties.

HUMAN PRODUCT
\ Structural
Mot t i
otor system Motor skills properties
Sensorysystems o 4 Materials
Sensitivity INTERACTION

C ti . . iti

ognitive V' Cognitive skills Composition
systems

Technologies

Labels
4

. Concerns
Instincts

Figure8.18 ¢ Humang Product Interation (N.J. Schifferstein, 2008)

The green column in the graph by Hendrik N. J. Schifferstein (2008) representieaof design
features.It links the human side to the most technical side of the product. The design features can be
defined thinking about what experiences are meant to offer to people and consequently thinking
about the product characteristics tha&nable them. For example, the design features for kight

Guideare ®lour changingluminosity, shapehangingand sensitive to touch.
Step 2 Define the material requirements

Thematerial requirementsre the enablers of the experiences. They reprége concrete aspects
related to the product/technology that make emotions and feelings involved in the experience
happen. They are strictly connected to the design features but they deal with the physical and more
tangible aspects of the product. In tH&Night Guidé or example, the design features expressed
before, translate into material requirements GfLEB andPiezoMaterials that are: hermoelectrigty,

mechanochromatism and electroluminescence.
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Obviously there is an unbalancing between the stepf defining design features and material
requirements. Even though they are strictly <co
the second one there is a greater contribution from the technological side. However, as previously
discussed,n the first test of the process it was difficult to define concrete material requirements.
Primarily because there was not a clear idea of the characteristics of such a new technology and
secondly because the conceptual gap between the abstractness ofierpes and the concreteness

of the requirements was too spread and difficult to cover in one single step. It was hard because the
interaction between the design and t-headteicdaim,l
that the designers were 1Bt supposed to imagine the design features and then the material
researchers should have provided the requirements to give an answer to those features. The
interaction and discussiome t ween the parti @4 (n @sd tha Bbothdh&ms mor ¢
of this phase are faced from both the design and technology side. This means that the workshop or
meeting to be handled in order to complete this phase needs to focus on an open discussion and
confrontation. In this wayhe designefresearcher dialogues facilitated, continuously communicating

and refiningdesign solutios and material specifications.



CHAPTER9

Conclusions
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After the Final proposal has been statdilis final conclusions wrapp the all work. In particular, this
chapter is a synthesis of the main objectives and results. It starts with the recap of the issues that
represented the engine of the research and brought to the definition of the leading research
guestions that guided the analysis. The definition of theralleesults follows, describing the output

of the thesis. The conclusions end with the definition of the extent of the work, considering that the
topic we dealt with is part of such a spread fidlde obviously faced limits, some in course of work,
some dhers downstream the research, but we also found in those limits the opportunities for the

near future and the followup for our dissertation.
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9.1 Research objectives

The thesis ipart of an extensive research project, whose objective is the analysiseeahnovation
process and in particular of the methodologies that lead to the identification of successful
applications In particular our dissertation is placed in the literary stream of innovation driven by
design. The research describestudied the Ihks between technology and design, exploring the
connections among user needs, product functions and meanisgecifically, we focused on the fact
that:

“Technologies offer opportunities, which are of course not infinite, but are greater in number than
those imagined by early developers As st ated by Proni (2007)
possibilities, especially in the initial stages of the development. A multitude of these opportunities
represent functional improvements and technology substituipnproducing a limited value
compared to the specific technology full potential. This concept explicates the central problem of the
thesis:the missing valorisation of technologies and the restricted application horizons identified by
companiesParticulaty the dissertation aims at defimy a compellingtrategy to valorise existing and
new technologies, together with a process to implement the strategy, that companies need in order
to exploit the technology full potentialities, identifying new applicatiteglds. In order to specify the

purpose of the thesis we set two research questions, presented below:
1 (RQ 1) Which strategy can guide companies in valorising existing and new technologies, in
order to identify new application fields far from the traditad ones?
1 (RQ 2) Which is the process that companies need in order to identify novel applications

enabled by existing and new technologies?

The final proposal is intended to provide grounded and solid answers to the two questions that guide
the entire regarch.
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9.2 Main results

The research work ends with a proposal that aims at answering the research questions initially
defined on the base of the outlined thesis objectives. The thesis output consists in a new
methodology for finding new applicationstarting from the opportunities offered by technologies.

We first defined a strategic approach that guides companies toward this objective, then bringing it

into practice and proposing a methodological process that allows to govern this approach.

In our pioposal, from the strategy side, the innovation moves on three dimensioreanings,

technologies and markets

Technology Strategy

4

Change of Technology

o
New technology . | Blue Ocean + Technology Epiphany ]

Design Strategy

New meaning U

/ i »  Changeofmeaning

Business Strategy

\ 4

Market

New market

Figure9.1 ¢ The Proposed Strategy
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The path proposed bases on the concept that radicabvation stems from a combination of new
meanings enabled by new (and existing) technologies, which supports companies in facing new
markets. The key concept of the final strategy is represented by the idea that each technology
embeds a set of meanings. Meaningsoaden the concept of technology itself, enriching the
conception of a mere tangible material and seizing the technology full poteRtisihermore tange

in meanings offer the possibility to approach a totally new market for the company: new meanings
are the enabler of untapped industries, unlockiagnass of customers that did not exist before. The
strategy proposed merges two basic elements of different approaches. The first one is the concept of
TechnologyEpiphany it represents the output of the terplay between technologpush and design

driven innovation in which technologies become enabler of new product meanings. The second one is
the cornerstone ofBlue Oceanstrategy: an organization should create new demand in an
uncontested market space, oa Bltie Oceah , rat her t h atorhead avithpothere h e
suppliers in an existing industry. In order to grasp the full potential of technologies, companies should

work on both soft and hard aspects.

The subsequent and more concrete output is the traheh of these reflections into @rocedural
methodology that companies need in order to valorize existing and new technoladerjfying
novelapplications. The methodology bases on the implementation of an innovative process that does
not screen mar&t opportunities, searching for existing needs, or technology opportunities related to
technological substitutions. The proposed proc@sgure 9.2 instead, starts from the generation of

new scenarios aineanings, whiclepresent the innovation triggelis the strategic approach defined.

The abstractness of the first phase is translated into concrete features through the envisioning of new
experiences, defining the relevant aspects of the proelusgr interaction. These aspects turn into
material propertes identified in the last stages, completing the output of our thesis and providing the
input for the subsequent phases of product generation. The whole process is also thought in a way
that enables designers and engineers to work together, enhancingritexplay between design and

technology, enabler of new application fields.

Thisfinal proposal is of course limited by time and resources, as described in the next paragraph, but

it also provides interesting insights and follow up for the next genenatof research on this topic.
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Figure9.2 ¢ The Proposed Process
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9.3 Limits and follow-up

After the discussion of the thesis had been done and the conclusions directly retated tesearch
had been providedin this last chapter wavant to define the extent of our work. There is a lot of
information that existsaround thetopic we dealt withand obviouslywe cannot include allin relation

to this fact, we need to face somelits that are directly related to our research.

The most evident one is the temporal limitation that characterized our participation to the
Light. Touch.Matters project. We were involved in the consortium for a period of time of 9 months,
from February to ©tober, while the whole project will last an additional 33 months .First we missed
the first cycle closure, not being involved in the generation of product concepts and the final stage of
evaluation and learning. Second, we are not able to verify if thengés we implemented in the
process actually work, since we will not participate to the iterative cycles. In fact, the most
characterizing feature of the second and third cycles scheduledight.Touch.Mattersis the
possibility to learn from the previougerations and improve both the process of innovation and the
final output of the project. For the reasons linked to this limit, the methodology proposed reminds to
the objective that is only in part involved in the new product development process: ristepfart of
exploration of the contextgeneration of ideas and definition of the main guidelines for the product
construction. Rather than being a method for generating braed products, our methodology is the
concrete input for the product concept geration. Obviously this does not have to be a stop, but
rather a “handing on of the baton” to a second
to resume thelight.Touch.Mattersmethodology in order to investigate the phases immediately
subsejuent to the topic of our thesis. We are convinced that the Light.Touch.Matters still as much to
offer in terms of insights and reflections on the theme of innovation driven my meanings. It is a
unigue opportunity to work closely with all of the stakehals®f the project, collecting intermediate
outputs, comments, shared ideas, that were essential for our research and will be at least equally

important for further works.

In addiction a reflection can be made tre concreteapplication of our work. Our #sisfocuses on

material technologies: the research does not consider additional areas of investigatioreSHagch
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could be widened, so thahte methodology proposed could be adapted and set in order to valorise
the potentialiies of other types of teatologies In this way it would be possible to generalize the
concepts behind the thesis, making them available for inhomogeneous contetsxample, the
focus of the analysis could be shifted from hard technologies to soft technologies, studying how to
shape the outcomes of the thesis on intangible entitigscould be interesting to understand how to
expand the horizons of our research, redesigning the process specificsoftware technology
drafting the path towards the valorisation of its poteritiRrocess technologiese also annteresting
research field since the scope should be to spread the possible applications of the designed
methodology, it could be interesting to study a field that is probably one of the furthest applications
from ours.Obviously the all process is far from being simfilés necessary to conduct case studies
and tests in order to develop a compelling methodology that supports companies in maximizing the
process performanceexploiting the full potential of the technotpes behind The thesis basic
concepts could be translated into different spaces, redesigning the methodology and proposing

additional elements.

Goncluding,this dissertation is a first step towardagportunities and followup that will come:our
methoddogy not only transfesa method, but it also offers insight and suggestions to next research
generations, providing an input to the future analysis focused on innovation processes characterized

by high complexy and considerable originality.






Bibliography| 256

Bibliography

Chapter 1

GriffithsJ. (2007). The Name of the Gargavironmental Engineering
Hall K. (2007Nintendo Scores Ever High&usinessWeek Online

Proni G. (2007)nterview by authorBologna, November 15.
SanchantaV. (2007)Nint e nd o’ s Wiboie Lehdrikamaal TEnes
Verganti R(2006). Innovating through desigHarvard Business Review

Verganti R(2008). Design, Meanings, and Radical Innovation: A Metamodel and a Research Agenda.

Journal of Product Innovation Managemewigl. 25, Pp. 43856.

Verganti R. (2009). Desigibriven Innovation. Changing the Rules of Competition by Radically

Innovating What Things MeahRlarvard Business Pregoston.

Chapter2

Coughlan P. and Coghlan D. (2002). Action research for operations managemeatsty of Dublin,

Trinity College
Eisenhardt K.M. (1989). Building theory from case study reseAcddemy of Management Review.

Frankelius P. (2009). Questioning two myths in innovation literatdoernal of High Technology,

Management Research



257 | Bibliography

Gersick C(1988). Time and transition in works team. Toward a new model of group development.

Academy of Management Journal.

Glaser BG. & Strauss A. L(1967). The Discovery of Grounded Theory: Strategies for Qualitative

ResearchChicago.
Huxham C. (1996). Ach research for management resear@ritish Journal of Management.

Jack T. (1979). Mixing qualitative and quantitative methods: Triangulation in aétibministrative

Science Quarterly.

Kl einer A. and Roth G. (1997) . s beestvieacheoHarmaedk e e |

Business Review
Lewin K. (1946). Action research and minority problehftSoc. Issues.

Lewis M.W. (1998). Iterative triangulation: a theory development process using existing case studies.

Journal of Operations Management
Machi, LA., & McEvoy, B.T. (2009he Literature Revievix Steps to Success.

Miles M.B.,HubermanA.M. (1994). Qualitative Data Analysis: en expanded sourcelidotary of

congress cataloguirg-publication data.
Mintzberg H. (1979). An emergent strategy'ofl i r e c t "Admiressative Saehce Quarterly.

Morse J. M. , Mitcham Q2002. EXPLORING CONCEPTS 2. International Journal of Qualitative
Methods 1

Nadler D. and Tushman M. (1984). A congruence model for diagnosing organisational behaviour, in
Kob D.A., Rubin .M. and Mcintyre J.M., Organizational Psychology, Readings on Human Behaviour in
Organizations, 4th ed., Prenti¢¢all, Englewood Cliffs, NJ.



Bibliography| 258

Reason P. and Bradbury H. (2001). Handbook of Action Res8ageh. Thousand Oaks,.CA

Schein E.H1999). Process Consultation Revisited, Building the Helping RelatioAddiponWesley,
ReadingMA.

Van Maanen J. (1988). Tales of the field. On writing ethnographizago, University of Chicago

Press.

Chapter 3

Abell D.F. (1980). Defining the Bwess: the Starting Point of Strategic Plannifgentice Hall,
Englewood Cliffs

Abernathy W., Clark K1985) Innovation: mapping the winds of creative destructidkesearch
Policy.

Abetti P.A. (1989). Technology: a Key Strategic ResdMeteagement Rview.

AuerbachP.(1988). Competition: The Economics of Industrial ChaGgenbridge: Basil Blackwell.

Bailetti, A. J. and Guild, P. D. (1991). A method for projects seeking to merge technical advancements

with potential marketsR & D Management.

BainJ. S(1956). Barriers to new competition: their character and consequences in manufacturing

industries Harvard University PresBoston.

Chiesa V. (2001). R&D Strategy and Organisdtigeerial College Press.

Deiss K. (2004). Innovation and StrategRRisk and Choice in Shaping USentered LibrariesSocial

Science Module.



259 | Bibliography

Dosi G(1982).Technological paradignend technological trajectories: A suggested interpretationof

the Determinans and Directions of Technical ChaRgsearch Policyol 1.

Fageberg J. (2003). Innovation: A Guide to the Literat@eorgia Institute of Technology
GrindleyP. (1991). Turning Technology into Competitive Advantagsiness Strategy Review

Henderson R.Clark. K. (1990) Architectural innovation: the reconfigation of existing product

technologies and the failure of established firmAsiministrative Science Quarterly.

Itami H. & Numagami T. (1992). Dynamic Interaction Between Strategy and Techr&iledggic

Management Journal

Kim C. W., Mauborgne R. (199€reating new market space: A systematic approach to value

innovation can help companies break free from the competitive pack. Harvard Business.Review

Kim C. W, Mauborgne R. (2005)Blue OceanStrategy: From Theory To Practic€alifornia

Management Relew.

KimC.W., Mauborgne R. (2009Blue Ocearstrategy: How to create Uncontested Market Space and

Make the Competition IrrelevanHarvard Business School Press.

Krippendorff (1989), Special issue devotedProduct Semantics, with Reinhart Butter.

Latour B.( 1987). Science in action: How to follow scientists and engineers through sBdietgton

University Press.

Leonard D. & Swamp W. (1999). When sparks fly: Igniting creativity in grdapsard Business

School Press.
Porter M. (1996)What is astrategy?Harvard Business Revigoston.

Porter M.E. (1985). Competitive Advantage Free Press, New Y.ork



Bibliography| 260

Prahalad C.K. & Hamel G. (1990). The Core Competence of the Corpdtaticard Business Review

Roberts E.B. (1988). Managing Invention amebVation.Research Technology Management

Steal T. (2008) Backt my agell1l.

Stein E., lansiti M. (1995). Understanding user neddsvard Business Review.

Strategy, Value Innovation, and the Knowledge Econ@tgan Management Review. 1997

TempelmarkE, Vergeest J.S.M. Kandachar P.V., Spitas C. (2012). Technology transformation as a new
paradigm for design engineering research, in Breceedings of the 2012 tmce Conferen€arisruhe,

Germany.

Utterback J. M(1994). Mastering the dynamics of innottan: How companies can seize opportunities

in the face of technological chaegHarvard Business School Pré&ssston.

Verganti R(2006). Innovating through desigHarvard Business Review

Verganti R(2008). Design, Meanings, and Radical InnovatioMefamodel and a Research Agenda.
Journal of Product Innovation Managemewigl. 25, Pp. 43856.

Verganti R. (2009). Desigibriven Innovation. Changing the Rules of Competition by Radically

Innovating What Things MeahRlarvard Business Pregoston.

Wheln, R. C. (1988). How to prioritize R&8D.R&D Management Conference 1988anchester

Business School

Chapterd

Adler P.S., McDonald D.W. & McDonald F. (1992). Strategic Management of Technical Functions.

Sloan Management Review



261 | Bibliography

Burgelman R.A., KosnikJ. & van de Poel M. (1988). Toward an Innovative Capabilities Audit

Framework Strategic Management of Technology and Innovation
Chiesa V. (2001). R&D Strategy and Organisdtigeerial College Press.

Chiesa V., Coughlan P. & Voss C.A. (1®®8)elpment of Technical Innovation Audimternal

journal of Product Innovation Management
Freeman C. (1976). Economics of Industrial InnovaRorier Publisher, London.

Gaver, W., Dunne, T., and Pacenti, E. (1999) Cultural probes. Interactions. Vol V1, No.
January+February 1999. -28. Sanders, E. BN. (2001) Virtuosos in the Experience Domdm.
Proceedings of the 2001 IDSA Education Conference.

Glenn J. C., Gordon T. J. (2001). Futures Research Methodology, morphological foretiafling
anomaly redxation (FAR) by Geoffry Coyle.

lansiti M. (1997). Technology Integration: Turning Great Research into Great Prodactsrd

Business Review.
Kahn H., Wiener A. The Year 2000: A Framework for Speculation on the Next ¥hidg Years

Kankainen, A. @2) Thinking Model and Tools for Understanding User Experience Related to
Information Appliance Product Concepi3octoral Dissertation in Helsinki University of Technology.

Polytechnica Kustannus Oy.

Kim C W., Mauborgne R. (2005Blue OceanStrategy: Fom Theory To PracticeCalifornia

Management Review.

Linneman R. E., Klein H.E. (1981). The use of multiple scenarios by U.S. industrial companies: A

comparison study. Long Range Planning

Mercer D. (1995). Scenario made edsyng Range Planning



Bibliography| 262

Meyer M. H. & Roberts E. B. (1988). Focusing Product Technology for Corporate G3tvet.

Management Review

NieminenSundell, R., and Panzar, M. (2003) Towards an Ecology of Goods: Symbiosis and
Competition between Material Household Commodities Koskinenl. et al. (eds.) Empathic Design.

IT-Press. Forthcoming.

Pavitt K. (1991). Characteristics of the Large Innovative British Journal of Management
Roberts E.B. (1988). Managing Invention and InnovaRessearch Technology Management
Rothwell R. & Zgveld W. (1985). Reindustrialisation and Technolegpgman, Harlow

Rothwell R. (1992). Successful Industrial Innovation: Critical Factors for the R8@D#1anagement

Schlake Q Gausemeier J., Fink A., (1998). Scenario management: an approach topdauare

potentials.Technological Forecasting and social Change

Suri, J. F. and Marsh, M. (2008genario building asnaergonomics method in consumer product

design.Applied Ergonomics.

Tidd J., Bessant J., Pavitt K. (1997). Managing innovatiorgrdtitey technological, market and

organisational change&hichester

Chapter 5

Del | ' Er aArtGor BugiregQrdating Competitive Advantage through Cultural Projects

Miles M.B.,HubermanA.M. (1994). Qualitative Data Analysis: en expanded sounteldbrary of

congress cataloguirm-publication data.

ScaetzleS.,PreuscheC.,HirzingerG, (2009). Workspace optimization of the Robocoaster used as a
motion simulator. 14" IASTED International Conference Robotics and Applications, Mov 2
Cambridg, MA, USA..



263 | Bibliography

Verganti R. (2009). Desigibriven Innovation. Changing the Rules of Competition by Radically

Innovating What Things Meahlarvard Business Pregoston.

Verganti R., Berg Asa (2012).Interpreting and Envisioninga hermeneutic framework to look at

radical innovation of meaningidustrial Marketing Management.

Chapter 6

Italcementi S.p.A. (www.italcementi.it)

Ing. Enrico Scalcf2013 interview by authos, Bergamo, October 09
Dott.sa B. Fassi (201iBterviewby authos, Bergamo, October Q9
Pirelli Tyre (www.pirelli.com)

Ing. P. De Cancellis (2Q1&erview by authaos, Milano, October 10
Ing. G. Audisio (20)#terview by authos, Milano, October 18
Tetra Pakwww.Tetra Palkcom)

Ing. M. Cereda (20} iterview by authos, Modena, October 11

Ing. A. Rendina (20)#iterview by authas, Modena, October 11
Pelma S.p.A. (www.pelma.it)

Ing. M. Pelucchi (20)terview by authas, Bassano Bresciano (BS), October 22



Bibliography| 264
Chapter 7

EU FP7 Project. Light. TouchMatt s . “ The product i—3ul2016®esigmdtiverr f a c
development of touch sensitive luminous flexible plastics for applications in care &bewed:

Collaborative project. (www.light.touch.matters.com)

Light. Touch.Matters DOW: Descriptiof Work, part b, collaborative project (dP), 310311

Chapter 8

Schifferstein, H.N.J. & Spence, C. (2008) Muisisry product experience. Ii&chifferstein, H.N.J. &

Hekkert, P. (edsPBroduct Experience. Elsevier.

Verganti R. (2009). Desigibriven hnovation. Changing the Rules of Competition by Radically

Innovating What Things MeaHlarvard Business Pregoston.

Verganti R., ®erg Asa (2012).Interpreting and Envisioninga hermeneutic framework to look at

radical innovation of meaningldustrid Marketing Management.

Chapter 9

Proni G. (2007)nterview by authorBologna, November 15.



