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ABSTRCT

Although the various drivers of innovation have been discussed extensively by innovation sclesigrs,
hasonly recently been acknowledged as a possible driver of innovation. This study builds on thieystud
Roberb Vergant(Verganti, 2008pn the Design Driven Innovation process and elaborates on the existing
framework for this process. The framework on the Design Driven Innovation process stiggests
upcoming innovations or changassociocultural context and technology are first picked up by
interpreters who create visions. These visions are used by companies to create innovative products which
are used by users in the sociocultural cont@tierefore there should be a delay betwethe moment
interpreters start discussing a topic and the moment it is picked up by the sociocultural context. This
delay is equal to the time it takes a company to develop the vision from the interpreters into a product
for the usersThis consequence tifie framework is tested in this studyh@ output from a group

interpreters in the International Journal of Vehicle Design is analyzed and compared to the output of the
sociocultural context, which is represented by newspaper articles in the New York Worel ce

occurrence networks are used to identify the topic of the discussion at a certain point inQintiee 12
identified topics, 8 topics show the expected delays. The total of 18 observed delays average at 5 years
whichis consistent with the expted time a company needs to develop a prodddte main conclusion

in this study is that an analysis of interpreters in an interpreter network may indeed provide useful
information on changes in the sociocultural context and could thus be used to aticipange.

However, the limited amount of observed topics make future research in this field necessary.
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PREFACE

Herel will introduce thetopic that attracted my
attention ater 3 years of training as an
industrial designer at the Eindhoven University
of TechnologyTU/e)and 2 years of training in
innovation management at the Utrecht
University(UU) | becamefascinated with the

role of the designer in the innovation process.
At the TU/e | learned that the designer could be,
or maybe even should be, the starting point of
innovation. The role of the designisto

interact with all the actors involved, like the
engineers, users and marketing departments to
create an innovativ@roduct At the UU |

learned that there are many different kinds of
so calleddriversof innovation, like a technology
or the user but design was not discussed at all
when looking athe drivers ofinnovation. So
what is the role of the designenhd whatis the
role of designThe example belownade me

think even more about this topic andvitasthe

first step towards thestudy in this report.

During the 1972 Olympic Games car
manufacturer BMW revealed the brand new
BMW Turbo Conceptar. The Turbo Concept

was not just any sports car, it was the first safety
oriented sports car ever. Head designer Paul
Bracghad a vision for what would become
important in the future of sports carand cars

in generaland he and his tearaf designers and
engineersvorked n the years before 1972 to
create a concept car that reflected their vision

of the future.The car was both from an

engineering and design perspective something
new. The Turbo Concept was the first sports car
to feature ABS, raddrased distance warning

and a lateral acceleration sensor (which is used
today in the ESP system). The design eliminated
blind spots, incorporated the retlagein the
bodyandincorporateda special shock absorber
to prevent deformation of the car in case of a
collision at low sped. Although the BMW Turbo
Concept did not become a production car it did
serve as a template for many BMWs that were
produced from the mier ss @ward. Did the
vision and design of Paul Bracq and his team
pushor drivethe innovationin the field of

sport-car safetywithin BMW?

Although there might be various opinions on
this specific case there is an interesting thing
about it. When looking at the amount of
scientific publications around the time the team
of Paul Bracq started the development of the

TurboConcept there are hardly any

publications that write about? O NJ. AlittlE S (i & Q

over 2 years after the presentation of the Turbo
Concept there is a large increase in publications
on this topic.Might there be a relation between
the BMW Turbo Conceptgdigned from the

vision of Paul Bracq and his team, and the
sudden and sharp increase, shown in Graph 1, in
scientific output on this topic a few years later?
And if so, how could this help us understand
innovation and the role of the designer (Paul

Bracqin this case) in the innovation process?
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INTRODUCTION

Innovation isknown to bea complexsubjectin which lots of actors and influenceblouldwork together

in order to be successfuinnovation scholars address these actors and influences i todeeate a

deeper insight in how innovation works. This helps to make innovation related decisions in companies

and governments and allows a certain amount of steeringraadagemenbf innovation.In thisstudy

the focus will be on a specific influenitat might be able talrive the innovation processvhich is

design.

Drivers of innovation

The question on what drives innovatioor what
0 KBINK YS (D&IZIS8REf innovative
activity is,has been addressed multgtimes
some of which will be discussedry brieflyand
somewhat stylizedbelowas examplesand very
different answers have been givever the

years.

Joseph Schumpetavas one of the first to
addresgechnology puslanddemand pulbs
drivingforcesbehind innovation from his
economically oriented approachf innovation is
WLIdza KSR o0&
new technology available which, because it
exists, results in new innovative products even
when there is no market for this new prodiu
(yet). On the other hand, if the markétas
certaindemandshese demands will be met
through new innovationsthere will be
developments and innovations that satisfy this
demand(mainly due to economical drivers
among the innovators) ater, in the Neo
Schumpeterian evolutionary tradition of

economicsthis evolved into the idea that

G§SOKy2f2380Q

innovation is a process which is balanced by
both demand side factors and supply side
factors e.g. in a technological paradigiosi,
1982) Many cases have been described using
this knowledgewhich has been proven very
useful however, there are cases that cannot be
explained through technology pusimd/or
demand pulldit is among the most basic tenets
of innovation research that technologysh or
demandpull models cannot explain

technological change adequatalyPeine &

Kirm3ng P81% P- §RY)
Ly (K SEriawdnHipgBvestigated some
cases in which technology push and demand
pull were not suffi@nt to explain the observed
innovations(Hippel von, 1976)n these cases
some of the users where able to drive the
innovation process and von Hippel addressed
users as driveof innovationin his theory on
User InnovationUse Innovation examines the
possible role of the user in the innovation
process More specifically the role of tHead

usersin the innovation process, where the lead

G§KSNB A a



user is a user who experiences needs long groups drive innovation based on the meaning

before other users face this need and who that they give to anew product. Theirstudy
benefis strongly from a new solutiomn result, focusses omelevant social groupshich
this user creates an innovatidar own use AYOSNILINBG Ayy20FGdA2ya FyR Y

which is picked up by other users and ultimately dominant desigrthroughcertain closure

companies. The lead user in the User Innovation ~ mechanismsJust like the previously digssed

process can be seen as an entrepreneur. The drivers of innovation, relevant social groups as
main difference between thesgular the driver of innovation can be used to explain
entrepreneurandin the User Innovation some casedike for example the early

process is described beaflingernHaefliger, developments in hydrogen storage technologies
Jager, & von Krogh, 2010, p. 1198) (van Lente & Bakker, 201®ut not all cases.

@Y UNBLINBYSdNRKALE ©wX62 'I%%eSksimlﬁn]{i\le‘ga(r%dss%ﬂ%eaigxgmspllélésof
opportunity recognition precedes prototype
degSft 2LIYSy i wXe6d Ly GKS

drivers of innovation abovare only a portion of
Ié iaeﬁtifiezd grive%%fsmwlt])vatiorObvioust,
entrepreneurship, however, this process is neither one of these drivers is able to explai

reversed: users first develop prototypes and, . .
p prototyp each and every case of innovation. However,

while using and gaining experience with the new they all contribute to a canon that can be used

design, recognize a potential for . . . .
for analysisand explanation of innovation cases

commercialization of their product or service . . . .
P The above mentioned drivers of innovation have

b XE6 @ been studied extensively in the past decades

A third, laterstudy on thedriversin the and they are widelncceptedand usedor

innovation process is the work by Trevor Pinch analysi® vdzZA S NBOSyidfeée | WySg(
and Wiebe Bijke(Bijker & Pinch, 1984)n the innovation has beetliscovere@ Y REh&A Iy

Social Construction of Technology (SCUgy studywill focus onthis specific driver of

argue that in some caseslevantsocial goups innovationbecause of the limited amount of

are the drivers of innovation and that these knowledge on this topic

Design as a driver of inndian

Inthe pastd®+ RS RS aA 3yfronkthea S dr@aso@sSdRthigichange is the increased
unspoken intuition of an individual desigaer attention to design as a tool for understanding
(Verganti, 2008)i 2 & 2 Y S orqadizétionaR ¥  dsers and innovatioriThis attention was mainly
LINEOSaas wX8 G2 3ISG Of 2 drdwmbyih2 sudzass dtdkies, 5oy éxampl& S A NJ
actual needs(Verganti, 2008)The main design studidDEQ( (Kelley, Littman, & Peters,




2001) (Kelley & Littman, 2006§) Enormously

popular2 21 a fA1S W¢KS ¢Sy
YR W¢KS
and desigrcan play an important de in the
innovation process mainly through
combination oflearning about the user and a

creative process.

The methodology described by Kelley is referred
to as aUserCentered DesigfUCDapproach.
This approach is now usedrimore and more
companiesand organizationg (Venturi, Troost,

& Jokela, 2006 Mao, Vredenburg, Smith, &
Carey, 2005) but next to companieslso
scholars have adopted tHéCDmethodin

certain types of researcf(Siebenhandl,
Schreder, Smuc, Mayr, & Nagl, 2Q¥einot,
Campbell, Kruger, & Grodzinski, 20XBjtton,
Cheverst, Kray, Rouncefield, & Sastigoudakis,
2005) (Johnson, Johnson, & Zhang, 2005)
among othery TheUCDmethod is based on
large amounts of observations and interactions

with the users. It takes a very anthropological

I NBhow bw desigyie?sd |

>

approach to product development because it
GthrtS Bith a tAcFoughnyestRjadion ibfithe yeads
Aar@l geQires of user3he user isnvolved in the
design procesand even before the design
processas inspiration for new productsyhich
should ensure products are tailoreéd the

target group.

In the UCDapproach the designes usually part
of the company, either in some kind of design
department or as part of the engineering
department likefor exampledescribed by the
study during usability trailly Woolgar1991)
where engineering andedign departments are
entities within the companyLooking at this
situation it can be described adiak in which a
company(specifically the desigand/or
engineering department}reates a product
which is sold to a user and this user is observed
while using thenew productby the company in
order to create anotherproduct, which is

shown inFigurel.

Company

Figurel. UserCentered Design approach according tc
Verganti(2008)

In 2008, Roberto Verganti observed another
approach by certain design intensive firms in
Italy, like Alessi, Artemide, aritartell. These
companies did not observe their usees
opposed to UCRnd the usability trails from
Woolgar(1991) but were still able to create
innovation that was driven by desigfor

example the family follows fiion products by

Alessiwhich was the first to use plastics in
kitchenware So how did design play a role in
the innovation process of these companies?
How are these companies different from UCD
companiesAnd how are these companies able
to create meaninfyl innovationswithout
knowledge on their usefdHe named the

approach theDesignDriven Innovation




approach (DDI) and in contrast to thelCD
approach it does not staftom the needs or
whishes from the user. The main reason for this
is that the users & submerged in a
osociocultural context(Verganti, 2008)This
context is much like a paradigim which it is
almostimpossible to come up with new
solutions for problem&ecause theontext
dictates a certain way of problenolsingand a
certain pattern of thoughtTherefore users will
not tell you anything radically different from the
status qug they are influenced by their context
which makes it impossible to create innovative
ideas A famous quote by Henry Foodh the

shift from transportation by horse to
automobilesy A OSf &

have said faster horséss

Because users might not be very helpful in

creating innovationPDlrelieson the vision that

1. CANXYa

AY 20KSNJ AYRdza( NR Sa

a canpany has onvhat thefuture will look like
This vision is the basis for all the decisions that
have to be made in a company, for example a
decision on which product to develop neot
decisions regardintntellectual Property Rights
(IPR)Such a visiom not merely based on
sparks of creativity or randomnedgke the term
design is often associated witinstead, these
companiesseem tohavefound a different

source of knowledgéhan userslike in the UCD
method. According to/erganti(2008)these
companies acknowledge that they are part of a
onetwork of actors who explore future meanings
and influence (Verganti, 2008, p. 444This

means that the company is not the only actor

Af f dza GIND G S & thal thes th und@xsBaad{ths ahanges in society

had asked people what they wanted, they would

or the changes irsociocultural context of users
Some of thes®ther actors in the networkould
beY a

I RRNBaaiay3a GKS alyYs

are similaly willing to understand what people could want to experience in their domestic life.

2. Product designers, who have their own vision and language about domestic lifestyle, a vision

developed by working with several different firms in the industry.

Artists, who are recogA I SR I &

in houses.

a(Verganti, 2008, pp. 44445)

3. Architecs, who design houses and living spaces.

4. Magazines and other media of interior design, which often develop domestic scenarios.
5. {dzLJLX ASNBR 2F NI ¢ YIFOGSNRAIfa X8

6. | YAOGSNEAGASAE YR RSaAdy al0Kz22fa oXe8od

7. { K26NB2Y YR SEKAOAGAZ2Y RSaAAIYSNE wXBd
8.

G & 2aaerl iviose piechisevent@alNditen appear




These actors are all actively creating images of
what the user might look like in the (near)
future through their specific knowledge and
experiencesn their empirical fieldThe idea
behind DDI is thathrough interactions with
these actorsit becomes possible to get a more
comprehensive view on sociocultural changes

andthat combining knowledge frorthese

actors increases the ability to create a successful

innovation that anticipates societal changenis
isg KI G
do, they maintain connections with several

actorsin anetworkto gain knowledge on what
the user might look like in the future and from

this they create their own vision of the future.

CKS SINIASNI YSYGA2YySR Wdifferent fodus tiad Suppless af ra@ n@ehale v H Q

series by Alessi is an example of gifxce Alessi
had the vision that kitchenwarkead to become
more personal. To achieve this they asked
designers for their interpretation of the research
by Donald Winnicott on transitional objects

from children (like teddy bears).

Due to thisinteraction with other actors in the
same network it is pasble to maintain a
relatively small company that is able datput
very interesting innovations, like the Italian

designcompaniesand more technological

companies like Bang & Olufsgny
researchVerganti calls the actorsutside the
company hat actively create visions on what
the user might look like in the future
interpreters because they make interpretations
of their own empirical field to create
predictions These interpreters actively interpret
society and the useas well as new
technobgical developments order to create a

more accurate view on what the future might

0§KS 02 Y LIs@wSsiudyr y  4o8kNil: IThéyiake@hus not limited tonly

observations of user&nd the sociocultural
context) Different interpreters can have
different focus areas, e.g. product dgsers will

have a different source of knowledge and

where the first might interpret the behavior of
users while the latter interprets the demands
for certain materialsCompanies that apply a
DDI approachiteract witha selection othese
interpreters to create their own vision on the

future.

Instead of thdink presented inFigurel,
companieghat apply a DDprocessgain
knowledge through interpretersather than
users. This giation can be represented by the

scheme irFigure2.

+SNHIFyiAQa
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Figure2. DD approach according to Verganti (2008)

Like mentioned before, in a DDI approach the
company is guided by a vision of the future.
Verganti(2008)argues thathis visionhas b
contain expected breakthroughs in product
meaning, as well as expected changes in the
sociocultural contextThe company acts on
these expected changes by makingraposal
which is a product that the company creates
without empirical evidence that thigroduct will
become a succeswhich has parallels with
technology push strategie¥erganti also

observed that these companies are quite good

at making innovative proposals, good enough to

create a very successful company like Alessi.

Becausehe visionis created from the input of
the interpreter network this implies that the
interpreter network is able to say something

meaningful about what can be expected in the

Themain research question in this study is:

(near) future in terms of changes in the

sociocultural context and product meaning.

Althoughthe importance of product meaning

and sociocultural contexiwvhich are strongly
related conceptsjor the success of an
innovationis stressed by several authors (e.g.
(Verganti, 20080 5 St f Q9 NI
(Utterback, et al., 2008 he relationship
between interpreters or the interpreter network
and socioculturalltange has not been
investigated any further. Through some
observations the relation has beexposedbut
there is no answer to the question how such a

relation works and why it might be effective in a

DDI approach. This study therefore seeks to gain

more indepth knowledge on the relation
between the interpreters and the sociocultural

context.

RQ.What is the relation betweeimterpretersin aninterpreter networkandusersin a

sociocultural contex

10
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The answer to this research question is another to the literature. The models iRigurel and

step towards a better understanding of the DDI Figure2 will be elaboratedso they will show the
proces. Furthermore, by identifying the links flows of information and products. After the
between the interpreters and the sociocultural models are corpleted the focus will be on the
context it might become possible to measure connection(s) between the interpreters in the
these links and the performance tfis interpreter network and the sociocuural
innovation system over time. context. To go deeper into these links it will be

The first step is to analyze the different links and attempted to analyze and measure the links

interactions that exist or should exist according using network analysis tools.

Hypotheses

In order to answer this research question some-gulestions are posed which should provide a part of

the answer. The first area of focus is the different relations that interpreters and the sociocultural context
have. To find these relations and struauhem, a theoretical framework will be constructed from the
existing literature, mainly on DIHor this the existing schemes in Figure 1 and figure 2 will be elaborated.

It is expected that the link between interpreter and sociocultural context dependb® nature ofthe

AYGSNLINBGSNI 050t dza$ GKSNB I NB YIye @OFFSNBYd 1AyRa

SQ 1. What are the links betweanerpretersin aninterpreter networkand thesociocultural

contextacording to existing literature?

SQ 2. What are the differetgpesof interpreter®

The theoretical framework will be used to describe the links between interpreters and the sociocultural
context. To go deeper inttheselinks, and to show that the lirkactually exist asemiquantitative study

will be conductedTo conduct thisnalysigoth the sociocultural context as well as the output of the
interpreters should be quantifiedn this quantitative study the output of an interpreter and the output

of the sociocultural context is compared over time. From the theory above we learned that in a DDI
process the interpreters have a vision of what the sociocultural context will look like in the future. This
means that if we would observe the interpreter ovené and the sociocultural context over time we
should observe a delay between the change in vision of the interpreters and the elcairaje in
sociocultural context, where the vision of the interpreter changes before the actual change in

sociocultural corgxt.

11



SQ3. How can the output of thenterpretersand thesociocultural contexbe quantifiedfor

analysis?

SQ4. Is there a delay between the changesisionof the interpretersand the actual

sociocultural change

12



THEORETICAL FRAMEWOR

In order to irvestigate the research question some context is needed. In this chapter, several strands of

literature will be combined to create a theoretical framework that can be used &stigate the

research questionThe framework will start from the Us&enteredDesign approach since there is a lot

of knowledge on this topic and because it forms the basis for the knowledge on Iasign

Innovation.

Developing a framework of DDI

The basis for the theoretical model is the
schemeof UserCentered Desighy Veganti
(2008) which has been presented earlier in
Figurel. In this model there is a link between
the company and the users and vice versa.
According to thdJCDmethod the company
should base anproduct development on
extensive observations of the (potential) users.
These observations should reveal theedsthat
users have and the product that the company
develops should fulfill thiseed Usemeeds
should not be confused witlemand since
needsrefer to a quality like a specific product
feature,while demandrefers to a quantitye.g.
the product can be sold to 100.000 potential
customergPeine & Herrmann, 2012J he link
from the company to the users is the din
product that is sold to the users. Through
observations of thénteraction betweerusers
andthe new product another product
development cycle can be started. Therefore the
model fromFigurel will now be representeas
a conthuous cycle (instead of the linefigure

by Verganti).

Nowthat we have a starting point weill zoom

in on the individual items of the model. Starting
from the company side of the model we notice
that the company takes observations of users as
input andhas aproduct as output. However, the
company needs more than just user
observations to create a product. Peine and
Herrmann(2012)show that for innovation 2
types of knowledge are neededse knowledge
andDesign knovddge The knowledge that is
related to how a product is used by end users
and what interfaces are needed for the user to
access all the features of the product is called
the use knowledge. There are several possible
ways to acquire this knowledge. Peinedan
Herrmann(2012)identified 6 of these sources of
use knowledge from literature. From these 6
sources thealirect representatiolis the most
used one in Use€entered Design. It basically
means that the company (or theedigners
working within this company) create a
representation of the end user through
empirical investigations on the envisioned users

which isindeedthe coreconceptof UCD This

13




approach is in design ofteneferredto as 0 K2 &S (GttarBhgkaetad., 2006)or the

Personaswhich is a fictionalepresentation of source of this type of knowledge we need to go
the end user The design knowledge includes all back to theUCDapproach that is used here.
0KS (y2¢fcXReaSA VI FAGS & A R SHro#n theUT Baggiioach we kow that all

how a technology is designed, manufactured knowledge regarding the user, or the context of
and marketec (Peine & Herrmann, 2012) the user, imlmost exclusivelgcquired from
Design knowledge is therefore eft integrated anthropological studies of these users, which
Ay (KS O2YLI yeT AilQa (K Seahsyhathd kBowBEdge dbglRoduct] A £ f &
that the company has to creatnd sella languagealso comes from observations of the
product in the first place, like engineers, users.

marketers, etc. All the knowedge that the company gathers,

Utterback et al(2006) who also take &CD the design knowledgause knowledgand
approach tahe role of design in the innovation knowledge about product languagee

process, add to this that a compaalgoneeds combined to get to the final producthis

the knowledge abouproduct languagén order process is guided by thdirect representation of

to develop (innovative) productét @t NP R dzO (i the userandinscribeghe way the company
language] concerns the signs that can be used to  expects theuser to interact with the product
deliver a message to the user athé cultural (Woolgar, 1991)

context in which the user will give meaning to

In Figure3 the company part of the modéh Figurel is elaborated to incorporate the abowscussed

concepts.

14




Company

Design knowledge

Product

Product language

Direct

mmie Use knowledge

representation of
the user

User <

Users <

Figure3. Elaborated model of User Centered Design

On the user side of the modé¢here has not From this franework on UCD we learn that the
changedmuch However, the model frorfrigure creation and development of innovative

lis a little too idealistic in the sense thisit products in the UCD approach is based mainly
assumes that theompany has an interaction on flows of knowledge from the company to the
with all the users the product is sold to. user and vice versalse knowledge, design
Althoughthis might be true in some extreme knowledge and knowledge about product

casesi.e. a company with a very small user base  language ard Y L2 NI | y i ® CdzNIi K S NJY 2 NJ
like an aircraft manufacturer, such a company seen that the company inscribes their

will be more of an exception. A more realistic representation of the user into the product.

assumption is that the product is sold to many

Now that we have a starting point, with the UCD

users and some of these userglwe included method, we can look at how the identified

in the anthropological studies that the company influences, like the 3 types of knowledge, are

conducts to gain use knowledge and product presert in the DDI methodThe main difference

language knowledge. Therefore not all users are with this approach is the extra actor (the

included in the feedack loop, which is included interpreter) that becomes the link between the

in Figure3.

15



company and the user. This extra actor
influences the flows of knowledge and also the

inputs for the company.

DDI does not sirt from observations of the
needs of users. However, use knowledgstii
important for all innovations, which is also
stressed by von Hippé1994) The main
differencebetween theUCDapproach and the
DDI approachsithe way through which use
knowledge is gathered and used within the
company. Vergan{2008)shows that certain
companies do not gather use knowledge
themselves (or to a very small extend) but that
they rather rely orninterpreters likeshown
earlier inFigure2. For the company this means
that the gathering of use knowledge aatso

the creation of userepresentationds done by
an externabrganization The company gathers
use knowledgendvisionsfrom multiple
interpretersin a networkand this is usetb
create a ownvisionof what the user will look
like in the future Although use knowledge can
come from other organizations the firm still
needs design knowledge within the company
itselfto create and sell the final product,
because&nowledge on how to use materials or
how marketing works are not bound to a single
product and are part of the design knowledge.
Again the companinscribesnto the product
how it expects the future user tose the
product(Woolgar, 1991however, this timdt is
based on the design knowledge and vision that
the company hasThis means that the company
R2SayQi AyaONROGS

Ly AYIF3S

would use this produgtlike in e study by
Woolgarbut that it creates an image of what
the user might look like in the future and that it
inscribes how that future user will use the

product.

The knowledge that the company has to gather
as input from the interpreters should be enough
to create a vision of the future. Such a vision
should contain possibjer even expected
breakthroughsn the futureon a technological
level, the level of the sociocultural context and
product meaning (user level). Furthermore it
should contain expectatianon changem

product languag€Verganti, 2008)

The interpreers deliver thignput for the vision.
The input consists of their own vision and
L2aaArotS dzas
from their ownempiricalfield. In ©me cases

the interpreter will write the vision down but in
most cases the vision will be taamd not well
accessiblelnterpreterscan generate use
knowledge which they also use to create their
own vision,in different ways likanon-
representation, imficit representation, indirect
representation, direct representatipoo-
creationand domesticationPeine & Herrmann,
2012) Which one of these is used depends very
much on the type of interpreternterpreters

can have 3 difrenttypeson which they base
their vision for the future although most
interpreters willcover2 or 3 of thesdypesat

the same time

2F K2g OdzNNBy i

1. User inspired interpretersvho construct their vision through experiences with users
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2. Technology inspired interpret who construct their vision through observed technological

developments

3. Environment inspired interpreteraho construct their vision through mactevel developments,

i.e. changes in the sociocultural context.

User inspired interpreters have an emipal

field that is really close to the (eAduser. An
example is product designers because they
interact with users on a daily basis, e.g. to test
their prototypes, to get inspiration or maybe
0SOFdzaS ({ KS e QNBsedius@rétk
interpreters wll often use UCD methodologies
and anthropology as their main source of
knowledge An example of this is the study by
Woolgar(1991)where usabilitytrails were
conducted with users and early prototypes. In
these trailsthe users were observed closely but
without interrupting in order to understand the
problems and needs that the users hatser
inspired interpretergyain knowledge from their
field, which is the usegnd use this knowledge
to make predictions on what ess might look

like in the future.

Technology inspired interpreters are usually not
involved with endusers but they operate oa
higher levelThe main sources of their
knowledge and vision is technologihey can,

for example, be R&D related companies or
producers of technologies but also local

importersor retailersof technologies. They have

7

lots of knowledge on specific technologies and
also on the history and current developments of
that technology much like Gordon Moore who
even created a law for tanumber of transistors

on integrated circuits (often referred to as

0 & 8 ¥ &5 Q@S inékésiihem capable of

creating a visiomnd predictionon

technological developments in the (near) future.

The group of Environment inspired interpreters

is a group tht has no, or very limited,

connection with the end users but looks more at
society as a whole. An examples of these
interpreters could be artists. Art is often not
created to satisfy the needs of a specific user or
user group but it rather seeks expresthe

LINS &Sy Waofisbciety The fopalt A Y R Q
movement, with Andy Warhol, isgopodand
famousexample of this as it captured the rapid
OKFy3aSa Ay OdzZ G§dzNB F yR
'y R S| N&meésorg I092Emironment
inspired interpreters will make visions the

future basel on perceived changes in the
sociocultural contextlike the economic and

political status
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Figure4. Elaborated DDI Framework

Figure4 summarizes the insight described above

on the flow of knavledge through thedifferent
actors in theDDI procesdt shows that the
company gathers information about the users,
sociocultural context and technological
developments through interpreters which are
interconnected in a networkNote that the

vision cortains the use knowledge and
knowledge on product language and that they
are therefore not individually present within the

company Furthermore his model is written

from the perspective of the company. In reality
the company is not just connected to the
interpreter network to receive visions and use
knowledge but it is an active member of the
interpreter network and it exchanges its vision
for the vision of the other interpreteréverganti,
2008) However, for the purpose of alyais thé
representation is more useful as it creates a
better distinction between the different

connections and flows of information.
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So how does th&ameworkin Figure4 fit in the existing literature? First will be posiioned in the
organizatiormanagement literatureéo see if all the elements of a viable business are predemtthis

theaa2 RSt Lyy2@0F A2y | yNMOSbNEKkgriReik20IRjwill e uded, WiieDid dzZNB ¢ 0
based on Stafford Bee(3972)VSMmodek y O2 YO AY Il GA2Y (4 AiIBR2RES QWP @SILKe Q
(1994)and SocioTechnical System Dedlitggrature from de Sitte(1998) Ashby(1956) de Leeuw(2000)

and Nonaka & Takeucti995) The advantage of this model is that it integratekarge porton ofthe

existing knowledge on this topic and that it has been tested empiridadkkerkerk identifies 12

organizational functions the literature abovehat have to be fulfilled by the company to be hotiable

and able to innovate. Furthermore haltis these function together in a model, the MIOFiigureb.

“exploration” — “exploitation”
Diefing
mission-C4
Saarch Search
frl..El;l:JrE' Proposa Propose "-2:'“:
o[ inno- improve-{ |
;:'f"':'r“ vation- . - ment- :.-fr[“
| Balanca-C3 W
1—- Tuna-C2 -—1
Hagulate Regulate
nnovation-2 supphy-v2
Supphy-v
—_—t Innowvate-11 — p'DEJ:E‘IEE'F'-.' ca
~|[E=Y [Z=d ju=d]
B ELdEE
Ramamber-C1 |
Figure5. MIOS by Lekkerkerk (2012)
Tablel. Brief description of the functions in the MIO@8.ekkerkerk, 2012)
Namecode Contribution of function targanization:
Supply product Represents the primary process supplying products and/or
serviceV1l services by transforming inputs in the required output. Inclug

recurring, ordesrelated activities like logistic, sales, finance,
procurement Includes suppting activities maintenance,
facility management etc.

Regulate supphy/2 Operational regulation of the primary process including
continuous improvement

Propose Make project proposals for the best opportunities for

improvementV3 improvement received frm V4

Search improvements| Search for and find ways to improve exploitation of current

V4 products, markets, facilities etc.
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Innovatell
projects

Carry out all approved innovation projects and improvement]

Regulate innovatio#2 | Operational regulation ohidividual innovation projects and
operationally manage the portfolio of projects in progress

Propose innovation3

Make project proposals for the best future options for
innovation received from 14

Search future new

Exploration of environmerdand search for future options for

options14 innovation, aimed at new and existing markets

RemembeiC1 Organizational memory storing codified knowledge relevant
the organization

TuneC2 Tuning V1 and 11 enabling smooth implementation of
innovations and tuninghte upper six functions contributing to
the strategic planning process

BalanceC3 Balancing the project portfolio by strategically choosing whig

new proposals (from V3 & 13) should be funded and at the
same time which of the projects in progress should be
continued, paused or aborted

Define missiorC4

Define the mission, vision and strategy for the company and
deriving lower level strategies for supply and innovation
including performance indicators and budgets

Tablel shows &orief description of the 12
functions of the MIOS model (presented in
Figureb). The bottom half of the MIOS Figure
5 (Tune-C2 Regulate innovatici2, Regulate
supplyV2, Innovatd1 and Supphv1l) is the
representation of the actual production
regulationand implementation o&xisting
products andnnovation projectsn the
company.ll and 12 are responsible for the
management of innovation projects and the
execution of these innovation projectgland
V2 are responsible for the management and
execution of thefinal product production.These
4 functions are regulated by the central function
C2.Looking athe framework inFigure4 these
functionsshould beperformed withinthe
boundaries of theompany although the actual
production may be outsourced to a certain
extend(Lekkerkerk, 2012Because the
production of the final product and the

implementation of the innovations in the

production praess are not particularly
interesting for the analysis of the DDI approach
these functions W be summarized by the item
WL SYSY Gl GA2Y YR LINRRdAzOGA
framework. The output of this block is the final
product that can be transferred to the usehd
input of this block is both the design knowledge
and the vision of the company. The design
knowledge is needed for the execution of the
production because it includes for example
knowledge on materials, production processes
and marketingFor the otherinput of this block
we first need to look at the other part of the
MIOSirst.

The upper parbf the MIOS is not directly
related to the production of the final product
The search for new opportunitieSéarch future
new optionsl4) and the search for
improvements of current products and services
(Search improvement¥4) iswith the DDI

approachin contrast to the MIOShot limited to
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the boundaries of theeompany.This means that into improvements or actual product$he

thesefunctionscan befulfilled by the resulting promsals should be prioritized

interpretersand the interpreter etwork, which becausefor examplethe company is not able

consists oexternal organizationsThese to handle all the innovation projects at once.

Fdzy OliA2yad GKSNBFT2NB | LIISKNAGR2E082YS5dz6 82 drSS RO O A 2
This is possible because these companies see According to the MIOS this function balances

themselves as a part of the interpreter network the innovation and improvement projects

(Verganti, 2008)The interpreter network is thus throughthe mission vision and strategghat the

part of the company although it actually consists company hasThe mission, vision and strategy
of external organizations. NS ONBIGSR o0& GKS/ #dzyOlAz2Yy

Thesearch results, which are the results of In a DDI approach these are created from the

Wi S NDK T dzi dasBdW $4 NDIKI A jzptyrgreter network(Verganti, 2008pecause
improvementsV4Cand thus the output of the they depend on the vision for the future.
interpreter network are us&k Ay  WLINE LJ2 aTBese insights from the MIOS model result in
innovationI3CaNdWLINE LJ2 & S A-VYIAINE @ SM6r® deiiad at the company side of the

These functions are the transition from the framework and these insights are now present
interpretations with the expected opportunities in the new framework ifrigure6.

in the future, to proposals that can be turned
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Figure6. Final theoretical model of Design Driven Innovation

Because all the functions of the MIOS are now
fulfilled and linked properlyttisframeworkof

DDI could indeed result in a viable company and
innovation systemHowever, the DDI approach
somewhat fades the boundaries of the company
when compared to the MIO&s it\8utsource

or depends on other organizations feome of

the functons that make for a viable business.
Because some of the viable parts of the
company depend on external organizations DDI
can therefore be qualified as a high risk type of

business.
2 50@¢S Saillof AaKSR GKI

viable business. S0 S (i @ain allithe more on

the visionsln his article, Vergan{R008)
observed that the interpreters creatdsions
about the future So what can be found about
this observation in the literaturel® there any
clue that irterpreters indeed create (and share)
visions?The definition of the interpreter is quite
broad, which might be considered a good thing
because it allows for a large variety of data to
enter thedesign drivercompany. However, the
problem is that it is dif€ult to say something
about interpreters in general: K S NB T 2 NB
take a look at some of the interpreters Verganti
ghsqpvec gt Rasdinghe 5 v 1
introduction and can be found in Verganti
(2008)
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The firstA Yy 1 SNLINB G SNJ ¢S Qf f
companies, which can be competitors or
companies that have for example the same
consumer base or technologyrom the MIOS it
already showed that the balancirgd selection
of innovation projects and improvement
projectswas based on the mission, vision and
strategy that the compankias(Lekkerkerk,
2012) This is the case for any compather

R Abj thalzisian thatdes@riers Baied on the future

companies are thus likely to have a vision on the

futureaswelll YR AT (KS&QNB
interpreter network they might share their
vision

Another type of interpreter is the (produgt
designer. The importance of a vision for
designers is addressed the authors Kollmann,
Sharp and Blandfor(2009)who found tha
designers themselves consider a vision to be
one of the most important themes within their
professionFurthermore they stress the
importance of sharing the vision among the

design teamHummels & Fren&009)add to

this that the rapid changes in society are driven

LI

and by research on the soetmiltural context.

Also in design education the role of a vision is
stressedLy GKS 06221 G9AYRK2@SYy
approach of thdndustrial Design faculty of the
EindhoverlJniversity of Technologg

explained Figure7 below, which is in this book,

shows the designer surrounded by society. The

designer is a part of society and is in constant

intgraction V\itr] theAsociety through reflection.

%lfye dezsigneriljsféusrrounded by 10 competencies,

which can be developed to a certain extend. At

the core are 4 circles that are interconnected

and that determine which features will be

included in the final produdiwhichis the center

circley)¢ KS (2L OANDES O2yidl Aya
which is embedded in the society. For the

educational program this means that the

designers are trained to envision society and the
transformations in society. Through the

activities in the othecircles they create a final

deliverable (which is in the center of the figure).
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Figure7. Competencies of a designer, from 'Eindhoven Designs'

In these few examples it has become clear that at least the above mentioned interpreters create visions

on the future which they use to guide their activities and prdaduc

Use of the framework

The framework irFigure6 will be used in this
study to zoom in on a specific component of the
DDI method the relation between interpreters
and the sociocultural contexhe framework
exposes the diffrent inputs and outputs that

the interpreters have and shows the different
types of interpretersFrom the framework we
can see that, when investigating the relation
between the interpreter and the sociocultural
context, the type of technological interpiesrs

can be excluded from the analysis because they

have no connection to the sociocultural context.

However, their focus may influence the vision of

the company.

It is also visible that the users are a part of the
sociocultural context. To investigate thelation
between interpreters and the sociocultural
context the relation with users thus can be used
although itdoes not provide a complete picture.
To get the complete picture we need to address
both the user interpreters and the environment

interpreters.

The framework also clearly shows that the

company cannot start the product development
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process until it receives and processes the relation between interpreters and sociocultural

visions from the interpreters. This means that context it can therefore be expected that the
changes in the output of the interpreters takes changes that occur at the interpreters can be
time to reach the users. lilme analysis of the observed at the userwith a delay.
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METHODOLOGY

In this section the selection of data soes will be discussed followed by the methods for data collection

and data analysis.

Selection oflata sources

From the theory on DDI, as described above, it can be seen that DDI is a complex systeman ledmth

8 actors (although the list is notarhaustiblecouldcreate outputs which can be used by a company to
create a vision for the future. Apparently such a vision can lead to a successful business and successful
innovations. Like Verganti describes in his article, most of the knowledge thabiged in creating the

vision is tacit of nature. It cannot be found in a codified way and is therefore very difficult to andtlyze

a quantitative metho® ¢ KS 3INER dzLJ 2 T2 NILINEORGADDIE, B Gedy HifigfIGdNE Q
analyze becausef the tacit output they produce, which is their designs, and the somewhat fluid

interpretation of what a designer isaisingthe question who to investigate

However at leastone of the actorghat Verganti identifiesloes create a codified stream afidwledge

and this knowledge is recorded very structured and precise in different databaseintdipeeter

W YyADSNEAGASA |y ReatieSldrdediightitiés Ofic@liidd &n@wleigizin thidAoren of
journal articles, books and even some pateritkis knowledge can be accessed through databases like
the Web of Science from Thompson Reuters, and larger amounts of articles can be aimatgizgbnal

databasedo create an oerview of the topics they cover at a certain point in time.

Universitiesand design schools can be qualified as a user interpreter becauséestigytheir students to

actively involve users in the design process. As shown earkégune7 which is used in the department

of Industrial Design at theniversity of Technology in Eindhoven, exploring and validating in context

(with the user), is a key activity of a desigrEne same figure also shows that envisioning and

transforming society is another key activity. This shows that design stu@Emdstaff), at least in

Eindhoven, are actively taught to be both a user interpreter and an environment interpreter. This makes

this group very suitable for the analysis of the link between interpreters and the sociocultural context, as

they are involved in &@th links identified in the theoretical frameworklost educational institutions

R2y QO FNIAOdzZA S GKSANI SRdzOF GA2yLFf 3JI2Ffa FyR adN
Eindhoven. However, in this study it will be assumed that they larpaleshe ideas and that they can

be regarded as both user interpreters and environment interpreters.

26




Universities and design schools are not the amgs who publish articles in scientific journals. Therefore

these journals will contain, next to the udeterpreter and environment interpreter perspective, also the
technological interpreter perspective. Because the research question does not focus on one interpreter in

LI NIIA Odzf F NJ GKA& Aa y23G | LINRoOof SY T athhe abseSationy | f @ A A a ¢

are not solely of a single type of interpreters.

Now that we have a way to analyze the output of the interpreters in a quantitative way the same is
needed for the sociocultural context and usedge way to approach this is to look atett outpu of the
users themselves. Social media, suchvaitdr or Facebook, could enable the analysis of large quantities
of data that is created by their users. However, these social media have not been around very long.
Facebook for example is orlp years old at the moment of writirend in the early years there were

only very few usersThis makes social media a promising source of data in the future but not very useful

in this study.

Another way to approach the output of users and the sociocaltaontext is an indirect approacAn

example of this is journalism. Journalists describe situations in society and individual cases of people. The
output can be in spoken words, images (on radio or television) or in text, like in magazines or
newspapersin this study the output in text will be used because the text can be analyzed in a similar way
as the scientific outpudf the interpreters. The LexXiexis Krantenbank is a large database that contains
newspaper and magazine articles from all over thelevsince 1980It is possible to search this database

for a specific topic and to output the results for analysimilar to the Web of Science database

Now that there are 2 sources of data the actual data can be collected and used for analysis.

Datacollectionand analysis

The scientific data from the interpreters will be collected fitsitially it was attempted to identify the
design departments within the Web of Science database. These design departments were identified
through a search in the dabase on research departments that include the waddsigrg in their name

and that are part of a university or design school. Some research ghawajrsultiple names or
abbreviations, all of which are included in the search. The total amount of searsh tesed for data
collection were 62However, after the first analysis of the output it turned out that the data was very
contaminated with articles from other departments and research institutions. A large portion of the data
had very little to do with etual designAlthough the reason for this remains unclear another source had

to be used.
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To get more specific data the focus was shifted to design related journals. A listgf ddsited journals

was created from th&Veb of Science list of journakigure2).

Table2. List of design related journals in the Web of Science database

ISSN | Journal title Amount of Period of
Articles publishing

1476- | INTERNATIONAL JOURNAL OF ART & DESIGN EDUC| 437 2003-2013

8062

1991- | INTERNATIONAL JOURNAL OF DESIGN 140 2007-2013

3761

0957- | INTERNATIONAL JOURNAL OF TECHNOLOGY AND O 340 20002013

7572 | EDUCATION

0143 | INTERNATIONAL JOURNAL OF VEHICLE DESIGN 2038 19792014

3369

1571- | CODESIGMWTERNATIONAL JOURNRAICOCREATION IN| 86 20092013

0882 | DESIGN AND THE ARTS

0747 | DESIGN ISSUES 845 19952014

9360

1460 | DESIGN JOURNAL 139 20092013

6925

Given the limited amount of time for this research, only a single jowoalld beused in this study. The
chosen journal ithe International Journal of Vehicle Design (ISSN:@B&9) because this journal spans

the largest amount of time and has the largest count of articles.

All the articles from this journal were downloaded and the SAINT ISI Parser tool was used to turn the
downloaded data into a relational databaSghe relational database contains tables with the articles, the

abstracts, authors, year published and more.

First the SAINT Word Splitter tool is used to break the abstracts into individual words-\Aastbfist is

dzi SR (2 NBRdzOS G(GKS 200d2NNBYyOS 2F g2NRa ¢AdK?2dzi
process is repeated to split the words of the titles into separate words. The main reason to use both the
tittes and the abstracts is that the &3 of Science database started collecting abstracts since 1990,
therefore the articles from before 1990 will not have an abstracorder to compare different moments

in time the table with articles is split into different tableis. queries, whicleontan the articles from a
specific yearThese lists per year are used to deelists of the abstract wordand in which articles they

occur per year. The same is done for the title words.

Microsoft Access was used to query the results for the articlesgmrand to get the words used in
these articlesThe resultind7 tables @3 tables withabstract wordfrom 19902013 34 tables witltitle
words from 19792013 are exported and loaded in an excel sheet to create pivot tables. Each pivot table

has the aticles on thehorizontal axis and the words theverticalaxis. The pivot tables are filled with a
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COUNT function that results in a value that corresponds with the amount of times a specific word can be
found in a specific articl&.he resulting matrixafter turning the empty cells into zeroes, is turned into a

DL format file. This file contains a header which states the amount of rows and columns are in the file,
andthe names of the rows and columns. At the end of the file is the matrix that was prdduith the

pivot table in excel. The DL format is useful because it can be read by the Pajek software which can take
the matrix and turn it into a network. Because we are interested in the reldt@ween the different
wordsthis 2mode network is conveéed into a 2mode network of the columns (which contain the

words). A link between two words shows that these waaids used in the same article and are thus

related.

The tmode networks are loaded in Gephi, which is a piece of software that can visustiverk data.
Now that the data is collected (and formatted correctly) the dataset costaifgraphs lecause each
table is converted into a graptontaining the relation between words in a specific year for the abstract
or the title. Gephihas the abilityto load graphs on a timescale and show the changes over time.
Furthermore it has a clustering algorithm that groups together words that are strongly connétied.
graphs were both analyzed individually as well as on the timescale because the indexduptdvides a

higher level of detail but the timescale shows the occurrence of new tapiose.

The analysisf the graphsdescribedelow, results in the topic which are being discussed by the
interpreters in a certain year. The hypothesis is these topics can be found in the output of the
sociocultural context with a delay of at least the time it takes for a company to translate the output of the
interpreters to a productAccording to Griffin (2002) the average development time depends oryfie t

of project, where incremental improvement projects average 8.6 months,-téetlve-firm projects

average 36 months and Netw-the-world projects average 53.2 months (almost 4.5 years). However, the
car industry which is discussed in this particular jalis known tdhave longer development times and

product life cycles.

To investigatehe output of the sociocultural contexthe Lexidlexis krantenbank (the output of the
sociocultural context) will be searched for the topics identified in the analjlss database has some
limitations. The most important limitation is that it is only able to digpl@ to 3000 articles per query

and that only 200 articles can be downloaded per fTimerefore it is very time consuming éamalyze all

the newspapers and ngazines in the database. Instead, a single newspaper will be used. The New York
Times was chosen as newspaper becafgbe large amount of articles published, the rich history (since

1851) and the worldwide coverage (26 foreign bureaus in 2010).

The outpt of the Lexiblexis databases unstructured. Although this would not be a problem for a
gualitative analysis it very much is a prabléor a quantitative analysis antdrefore the output first has
to be structured. This is done by collecting the outfsatn the database in HTML format.plece of
softwarein Pythonthat is specifically developed for this study (by the authumgs pattern recognition to
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extract the data from the HTML file$his software formats the output similar to the SAINT ISI Parser

software, which means that it creates a relational database of the articles. However, the LexisNexis

database hasavepoorlj dzt t A& F2NJ a2YS 2F GKS FAStRaAd ¢KS WiAI
title of the article. However, inmostcasésQa SYLJi& 2NJ S@Sy O2y il Aya 2iGKSNJ
0KS ySgalll LISN» ¢KS 2yfe 6dzaS¥TdzZ o FTASE ROIKESI WTAHZA f LINE
GSEGQ FASEtRO® LG Aa Ll2aarotsS G2 dzasS G KbelleSsblaxida NRa K2
database and not by the author of the article, which makes the keywords less reliable for reflecting the

content of the article. Instead the full text will be processed in the same way as the abstracts from the

scientific journal (splittig the words, removing the stepords, create a pivot table, use Pajek to create a

1-mode network, create a graph of the words in Gephi).

The first analysis is on the graphs that have been created from the output of the interprEltergraphs
display thewords used and their relations per year. For each year the Modularity Class function is used to
divide the words in groups. Coloring of the nodes is used to distinguish the groups in the graph.
Furthermore a Degree Range filter is used to filter out naasareless connectedr not connected at

all, and thus used ifewer articles.An Edge weight filter removes the less important links, which results

in a more effective grouping of the wordbhe degree of centrality is represented by the nodes size.

Toidentify the topics that are being discussed eatsteror group of nodess labeled with a term that
reflects what the nodes have in common. Some of the groups will represent the topic that is being
discussed while other groups will reflect the methdatyy that is used. Therefore the identified groups of
nodes will also be classified, since the methodology related nodes aiempottant for this study.The
resulting list of topics per year can be used as input for the search in the LexisNexis détkbase
describedabove.

The output of the LexisNexis search, after formatting, is analyzed in 2 ways. The first is create a graph in
Microsoft Excel that shows the amount of articles in the results per year. This graph thus shows when a
certain topic (thetopic of the search) is discussed manghe newspapecompared to the other years.

This is done for each and every topic. The second analysis is only done for 1 topia timé is
consumingprocess making the analysis of every topic not feasiblegithe available time for this study.

For this analysis the output is split in individual years and for each year the network is created of the
relation between words in the full text (splitting the words from the full text, removing the-stops,

createa pivot table, use Pajek to create aribde network, create a graph of the words in Geplhihas

been attempted to create a timescale in Gephi containing all the graphs per year however, because this is
a fulktext analysis, there are too many nodes atfes to process (halfay the software ran out of

memory, which had been set to around 5.5 Gb).

The final step in the analysis is to compare the data from the interpreters and the sociocultural context.
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RESULTS

In this chapter the results of the analysiill be presentedn total 2038 articles were downloaded from
the International Journal of Vehicle Design, ranging from 1979 to Zaf4he years 1979 until 1990 the
tittes have been used to creatke graphs, from 1991 until 20%Be abstracts haveden usedThe full

list of identified topics (151) can be found(fppendix B The topics that are interesting for this study
are the ones that are not present throughout the years but appear at a certain pdiniénThe moment
of first occurrence can be compared between the output of the interpreters and the output of the
sociocultural context. Furthermore some topics appear multiple times throughout the years. General
handling of the vehicle is for example gtothat is discussed almost every year and is therefore

excluded from the analysihis leaves 12 topids investigate.

The 12 identified topics were analyzkke described in the previous chapter. This resulted in 12 graphs
that display the amount adirticles published in the New York Times per year on that {@ppendix A
bSEG (G2 GKA&a GKS G2LIAO0O 2F a9t SOGNRO =SKAOf

Q)¢
oM~

< o
puf
.

focus of the discussiofFirst the findingsdr the 12 topics wilbrieflyd S RA & Odzaa SR |
+SKAOE S¢ G2LIAO oAttt 0S StIro02NF SR

1. &! A N@Thezhibag was first mentioned in the International Journal of Vehicle Design in 1980
in which year the technique and system were discussedfifidtgeal increase in articles in the
New York Times is from 6 articles in 1989 to 16 articles published in 1990. The next 4 years the
amount of articles increases even further to 46 articles in 1994.

2. a! f SNy I dAkhdUgh thedzStfarickes olectric vehicles (which will be investigated
separately) are from 1981 the first articles on alternatives for oil as fuel are from 1983. In this
year the future of engines is discussed and this includes hydrogen as an alternatiye 19812,
1994 and 996 the discussion continues with the focus on the reduction of greenhouse gasses
and global warming. The publication data from the New York Times show 2 strong increases in
the amount of articles published. The first sharp increase is from 7 articl@8&itd 45 articles
in 1989. The second sharp increase is from 44 articles in 2005 to 111 articles in 2006.

3. &/ I NJ I S NE RitholghYhis éme is first discussed in the International Journal of
Vehicle Design in 1982 it shows up in multiple yéae86, 1988, 1991, 2002) and the data from
the New York Times shows a similar image with no specific peaks and articles on this topic
throughout the years.

4. &/ F NJ & Simil& fo&dr aerodynamics the safety of cars is a topic that is covered by the
interpreters in the 80s and early 90s (1984, 1986, 1988, 1990, 1995). Also similar is the
newspaper data. Although the topic of car safety does show various peaks (1983, 1991, 1997,

2003, 2010) these peaks cannotliked to the interpreter data or vice versa.
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10.

G F NJ {@TNRydes of the car are first discussed by the interpreters in 1981 and 1982

these years there are no articles published on the topic in the newspaper. In 1984 and 1985 the
amount of articles in the New York Times increases to 16 andsp@cavely. The next

discussion on tyres in the journal is in the years 1988, 1990 and 1992. The newspaper
publications remain steady in these years until the year 2000, where the amount of published
articles increases from 15 in 1999 to 100 in 2000. i@ €iscussion on tyres in the

International Journal of Vehicle Design is in 2004. The final peaks in the output of the New York
Times in 2011 and 2013.

G9UGKI y2ft §rizs$it hasttd b6 goked that this search results in both the output for

GSyrRIE ¢ +a ¢Sttt a aYSUKFIy2téx gKAOK Oly 020K

car.Blending gasoline with ethanol or methanol was first described in 1985 in the context of
engine performance. Later, in 1991 the topic is mentioned again bsitithe among other

engine developments like hybrid engines and conventional engines. The last appearance in the
journal is in 2009, which is the first year that blends of ethanol and diesel are a separate topic in
the journal.In the New York Times thereeabarely any publications in the first years. In 1987

and 1988 the first (small) peak is visible. The output remains low until 2005 and 2006 with an
increase to 28 articles published in 2006. The last major peak is in 2012 (27 articles).

G CdzSt O 24¢ ahigYopiiiabfeafs a few times in the journal, the first time in 1982 and
then in 1986, 1995, 1997, 2007 and 2009. There appears to be no link to the data from the New
York Times, which has peaks in 1981, 1990 and 2006, and the link might even teredrsie

other way around.

Gt K2y S 4 K &§AltBougR thé rgbbilg ghéne was around for quite a while the first
appearance of an article about the use of mobile phones in cars was in@@apsdue to the
commercialization of SMS text messaginthmlate 90s. The main topic was the distraction that
the phone could be for the driver. The New York Times shows a large peak in the year 2001,
although the 2 years right before 2001 already showed an increase in articles published.

G CdzSt ScEmigianAsaligcéissed a lot throughout the years in the International Journal of
Vehicle Design. However, in some years the topic is contributing to another discussion (like

engine performance) and in other years it is a statahe topic. The most importanegrs for

GKS (2LAO aCdzStf SYAaarz2yé INB mMpynI MdppTt I mMpdy:

is discussed throughout the years as well, although there are noticeable peaks in 1981, 1989,
2000 and 2007.

G+ SKA Of ScThig tbpic dz$tioryletated to the fuel emissions. However, the topic is
discussed separately in the journal in 1984, 1998 and 2001. The newspaper articles show a
strong increase in 198@57% increase from 21 to 75 articles published). Furthermore there is a

clear peak irt999 and a peak in 2007.
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11. 4 £+ SK A Of &Thia tSpjc&as Mty much to do with the introduction of various sensors in
vehicles, like the sensors for airbags;@nditioning and various engine control systems. The
interpreters discuss sensors mainly 8%, together with microprocessors and engine control
systems. The newspaper output shows an almost steady increase in output with a strong peak in
2003 and 2013.

The 12" topic, whichhas been elaborated more extensivelyd G KS (2 LA OThe rét 8@ i NXA O @S
this topic occurred in the Journal of International Vehicle Desigryears after the journal starteéh

1981. This year the journal published an article on the impact of hybrid and electrical vehicles on society.

In 1982 the discussidiocused on the influence of hybrid and electric vehicles on the energy

consumption in the USA. In the years that followed the discussion shifted away from the electric vehicle

and towards alternative fuels in general, likewith ethanol blends and hydmgen vehicleglike

described abovejlthough the electric vehicle option never really disappears.

C2NJ GKS a9f SOUNRO OSKAOEtSé¢ G2LIAO Ittt GKS Lzt AOI GA
analyzed in Gephi pgear. For the first years (19801984) the graphs in Gephi provide no insights,
probably due to the very small amount of articles. Therefore these years are analyzed bydaatidg

the content of the articlesThe discussed topics are below.
1980¢ Call for electric vehiclesvhich are neded to decrease the dependency on oil

1981¢ Ford announced the electric car back in 1966 but stitommercial availablear; Very

limited achievements for electric vehiclgSseneral disappointment in the electric vehicle

1982c¢ Electrical vehicle pragtedby Mazda (hybrid carAbundanceof oil reduces theneed for

electric vehicleswhich is unexpected considering the recent energy crisis

1984¢ Hurdles facing an electric gaon problems that might occur during the development of

the electric car

The authors of the newspaper articles are rejecting the idea of an electric vehicle, by showing the
abundance of oil, the limitation of electric vehicles at that time and by showing the hurdles ahead of the
electric vehicle. The authors of the articles in theernational Journal of Vehicle Design, on the other
hand,show the opportunities for electric vehicles, like the influence on the energy consumption in the

USA and the diminished dependency on oil (which was scares in 1979 and 1980 due to the esigrgy cri

In the years from 1985 until 1988 the published articles seem to discuss small projects in individual cities
and some announcements by small venturBise graph from 1988, for example shows a link between
Electric, Corporation, Venture and Kandggig(re8). The reports show a more positive attitude towards

electric vehicles by showing sucsis projects in certain cities or states.
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Figure8. Word cooccurrence network in the fultext of the articles in the
New York Times (1988)

CNBY mMopyd GKS |Y2dzyd 2F | NIAOf Sa Lzt WEKSRt Sy (KS

increasedstrongly.This is particularly visible inK'S I NIi A Of S ¥ NB |j dzSh¢ @a&in tépind LIK
that is being reported is the division between driving electric and driving on natural gas. The goal is to
reduce environmental pollutiodue to emission, mostly in Californla. 1990 natural gas almost

completely disappears from the articles. Between 1991 and 1998 more and more articles are being
published on electric vehicleat the highest point, in 1994, 46 articles are published carag to 22 in
1993.The main issues that are being addressed are the battery technology, the reach of electric vehicles

and the impact on the environment.

In 1991 the International Journal of Vehicle Design publishes on hybrid vehicles in the lightef engi
developments and in 199%nd 1994the electric engine is discussdd.1996 electric vehicles are

discussed among other alternative fuels for the future.

The period between 1989 and 1998 has not shown large changes in subjects in the newspaper. However
in 1999(Figure9) the change starts as the New York Times starts reporting on the first hybrid electric
vehicles on the market (especially the Toyota Prius which had been introduced in 1997). Not just the
topic changes, also themount of articles published becomes higher from 2000 and the amount becomes
stable around 20 articles per year until 208 pendix A Article frequency table The topics covered in

this period are all around the hybrid vehicles, like the battery caypacid the range2007 itself shows

the first changes towards the full electric vehicle. The hybrid vehicles start to fade to the background and
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plugin cars and full electric vehicles become the focus of the articles. This trend continues and by 2010

the hybrid vehicle is hardly mentioned anymorefavor of the full electric vehicle.

Figure9. Network of abstract wad co-occurrencein the New York Times (1999)

In the International Journal of Vehicle Design the last record of electric vehicles is in the year 2000. In this

year the electric vehicle is discussed as the futurdefautomotive industry, thus well before the

electric vehicles actually appear in the newspaper outputhis year the discussion on hybrid vehicles

has already shifted to the background.

CKS 20SNBASe Ay GlIofS X aKz2g afthélki&naffoRatdgurmalBfSt 8 a 0S4
Vehicle Design and the New York Times. 3 out of the 12 analyzed topics did not show any relation and 1

topic showed the opposite relation, where the journal articles were published after the newspaper
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