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Abstract

Companies are eager to provide innovative products
due to the current economic pressure which is ihgage to
globalisation. Current technological innovationsxdeto
introduce a larger immaterial part into new produzs the
rates of return expected by investors become shartd
scale effects are expected. In terms of immateraducts
in computer sciences two categories of groups hle @
respond with adequate innovation levels. Thesegwops
are large international corporations and freeladesgners
who create networks over which to communicate dvaoles
information. Yet the fundamental difference between
creativity and innovation can lead to a conflictioferest
between them, the designers and innovative compaAie
conflict has already started opposing the two gsoliarge
corporations have a tendency to lobby parliamegtarito
favour their interests and to bring to court som@ivative
uses of new technologies. Some users fight ag#iisby
proving to be very creative and inventing furthelusons
avoid the restrictions and by forming and joiningeu
defence associations. It can be said that by maintaa
high level of diversity and a freedom of creativitlye
benefits would be seen by all parties. If one loakghe
long term effects of products, it is plausible &liéve that
the economic weight of the products created byldrem
designers, who do not think of innovation in itslustrial
form, is more important than that of innovative guwots
which are created by the oligopolies that contralstnof
the markets. The discussion closes on proposalghtor
creation of legal and exchange structures for isedla
designers or networks which would help create links
between the designers and users or economic lifks v
innovative companies.

Introduction

This paper deals with the relationship between a
creative and an innovative process for industrialdpcts,
with a specific study of mecatronic systems. Inatgd
global society dominated by free trade of produatsl
services, one of the most important economic dsivethe
introduction of new products “wanted by customers’the
market. Customers are attracted by novelties;itlcieases
their estimated value which in turn increases ttehanges

when their estimated value surpasses their prioestors
tend to seek financial growth by multiplying theissets
and companies must find the means of increasing the
profits. To increase those profits, it's possibeiricrease
product sales by stimulating demand by providingv ne
products. Consequently, this is commonly believede
one of the drivers of the economical success afrapany
and therefore of the financial success of the iient
[CAM 04]. This can lead to a conflict of interegistween
the creative process, an activity which is highifficult to
control and quantify because it requires freedorntofight
and a leniency in the work schedule, and the intiowa
process which is often associated with a ratiomad a
quantifiable work production [OSL 92].

Creativity

Creativity can be defined as the ability to create
something new, to innovate. Creativity can be foundll
fields of human activity: arts, sciences, techngmltions,
etc. It is an activity where the mental works ires
cannot be easily measured in terms of work houesitsat
the office, bank, workshop or factory. Designermsdtdo
produce quality work when they are surrounded themot
designers which are not necessarily from the saetab fut
they may also feel the need to isolate themselvesder to
get things done. Detailed biographies have beettenri
about great designers, these helped study thekitiyg and
work processes. Every creation or design is base@ o
transgression of widely accepted rules or convastid his
allows the designer to overcome a contradictiotoanake
something happen which appears to be impossible, fo
example creating a flying vehicle which « weighsreno
than air ».

Thecreative processin thefield of industrial products

Several methods exist which help stimulate theturea
output in the industry and such fields as advertesat.
These methods include brainstorming [OSB 59], tkdnat
method [BON 93], etc. They are supposed to enceutlag
session participants lose their inhibitions andhgsggess
conventional rules. The methods provide guidelwagh
help introduce novelties into a technical solution an
industrial product. In a way they transform the athee
process into an innovation process. These methogls a
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developed by analysing the wunderlying intellectual
processes of designers but they cannot provide amsnef
stimulating the creation of new ideas. They dotaké into
account the fact that the creation of new ideasahlaisman
dimension and therefore does not only have a raltiside
but can also be created due to an emotional shate,
accident, inconsistently, etc. The basis for adangmber
of creative ideas is a transgression of a widelyepted
standard or rule. The designer frees his creatitity
overcoming an intellectual barrier. This transgi@sss not
taken into account in the TRIZ method which inclsidiee

40 principles, the 39 parameters and the contiadict
matrix [ALT 85] even though the method’s goal issttow
the contradictions one must overcome by gettingurado
the problem, using inversions or deleting partse @iso
cannot always obtain unrestrained creativity while
participating in a group activity such as brainstiorg as it
follows a pre-established pattern which can inhib&ative
thinking.

Innovation

To innovate one needs to introduce something new to
an existing technique, structure or product. ThdoOs
manual [OSL 92] defines the technological producipss
(TPP) innovation as a discovery or invention whielm be
spread widely either through production on an itdis
scale of an innovative product or through massive
introduction of innovative services or methods. Taport
of the Attali commission for the liberation of eanic
growth contains propositions which favour innovatand
recommend a change in the French higher educatanl
research systems. The change should prepare ttemsys
for an economy based on knowledge whose goal woaild
to provide innovation. (perpetual progress? [GOL]).84
Genrich Altshuller and his team analysed numerous
patents, using the results they have elaboratedl RI&
method which helps stimulate and give direction to
innovations.

Creativity/innovation paradox

The paradox is due to the fact that designers would
prefer not to take into account, while working opraject,
such constraints as production costs, limited abdity of
raw material for a restrained market, difficultiésked to
future after-sale services, up to the ability teeist in the
production tools. Indeed, creativity is based ore th
transgression of rules, it makes it possible teeddithout
seeing, take pictures at night, see without beeenshear
without being heard, wash without using water, bessed
without wearing clothes, take off vertically. Thesigner
only has the final result in mind, the means of twnto
that result are not important. A search for the dvor
« creativity » in the Oslo manual [OSL 92], the @rssus
report [CAM 04] and the Attali report [ATT 08] gisethe
following results: 0 uses in the Oslo manual, 4tle
Camdessus report and 7 for the Attali report wheitha
word “innovation” appears 28 times in that sameorgpt7
times in the Camdessus report and 1055 times iD#le
manual! How can a manual dealing with the meastire o
scientific and technical activities, which mentidnsdetail
the TPP innovation, not mention the word “creagiviat
one point? Perhaps this is because the constiaiptssed

by the economic world which are necessarily taketo i
account in an innovation process and they can @pos
against creativity. To paraphrase the paradox meeti by
Robert M. Solow [SOL 87], it is possible to say ttha
“creativity can be found everywhere except in dffic
reports on innovation and growth”. Out of the forty
principles used in the TRIZ method, at least eledeal
directly with materials, some others with produstio
maintenance and costs of use. If one follows thecimles
closely, it is possible that creative solutions |wlle
overlooked as the thinking process will be mairiped at
taking care of the contradictions pointed out by tiethod.
The final decision makers’ caution will then go imga the
more daring propositions made by the designers.tiier
reason a conflict of interests can appear betwéden t
designers and the innovative companies. This aandif
interests can potentially destroy any good relatius
between the two groups, the professionals workinthe
innovative companies rejecting designers, the smadh
and industrials eliminating artists. This has alyedeen
seen multiple times throughout the years. For exarnie
emperor Tiberius ordered the execution around 3@AR
man who had offered him a container most likely enal
aluminium; Denis Papin saw his boat, which usetears
engine, destroyed by the dock workers of Weser in
September 1707 while he was cruising the riverha t
hopes of reaching England; Barthelemy Thimonnieugh
be mentioned too as the first sewing machine hedymed
were destroyed by the Parisian tailors on tHe @Qanuary
1831.

In more recent years, it has been proved that
sometimes the best solutions do not necessarity aakr a
market. For example quartz watches which use high
polluting batteries greatly rule the market evewoutfh
mechanical watches provided satisfying results aede
100% recyclable. Moreover, the battle between the
different video recording on magnetic tapes systévttS,
BétaMax, V2000, VCR, and SVR) is also interestiiglS
tapes held the entire market between 1975 and &986
though they were neither the cheapest nor the best.
Innovative companies place the market at the ceotre
their considerations and make their major goal the
perpetual stocking of that market with new produdtsis
brings them to make choices which bring profits the
short term but those are not the choices the mavketd
have required had the consumers and designers evorke
together directly without the intervention of an
intermediate innovative company.

Consequences of the creativity/innovation paradox

The first consequence is that if the innovationseha
follow a fast rhythm, i.e. new products have torapidly
introduced on a large scale, the novelty items kshoot
require a large change in terms of quantity of miale
used nor a total change of how the product is used.
Therefore most innovations today are made up oitiadd
of new immaterial parts which require light elecim
components. The objects to which these additioasrade
are then advertised as having greatly improved
performances thanks to the new parts. Moreovemidigin
of progress of estimated value is rather importaatnly
due to the infinity of combinations of new servicasd
uses provided by the flexibility of software ane tlact that
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progress in the field of microelectronics doublescgssor
capabilities every 18 months. These aspects havgare
unnoticed by reports on economic growth. As a
consequence, the most innovative fields have Heesetof
operation systems and software, video games (zass)n
watches, calculators, mobile phones, photo and ovide
cameras, MP3 players, GPS modules, PDAs (light )nass
general public computer hardware, computers, teil@vi
sets, video recorders, music systems, etc. Theseadrthe
only fields which are touched by innovation, evegrt
from the household to an airplane, not forgettiaggé
building, bridges, automatic doors, can be fittethwa
portable system and participate in the inevitable
incremental innovation which seems to be immortalr .at
least immortal up until the day when buyers and
users/consumers will tire of it. A new approach to
innovation is through the addition of new molecules
nanomaterials, microfibers, GMOs, etc. in innowativ
products. The potential health hazards act as brake
retardants in these cases [REA 06]. To fight this,
innovations take other shapes, for example thectaxuof

the environmental impact, ergonomic aspects, irserez
aesthetic properties, introduction of more econamic
products by minimizing the loss of value, longeantee
periods, recycling, multi-use, reusable packagiedible
packaging, renting rather than selling, etc. A negdof
Eliyahu M. Goldratt's bookThe Goal [GOL 84], more
precisely a reading of the epilogue where the authares
his own story, shows that a great talented char&eté to
abandon applied sciences then products then
development and sale of professional software nallfi

end up training and developing games simulating a

company work environment.

His story shows that the longing for innovation lwil
push the economy first towards a dematerialisatidn
services then of products, in order to accelerathanges,
before the limits are reached. These limits aresahof

buyers to accept perpetual changes and those, quite

troublesome, of the resources found on the plasethE
This, apparently endless as seen by those whovbeiie
economic growth due to innovations, incremental
innovation goes against all the technologicallyeontéd
dreams of the second half of the™@entury and the first

years of the 2D where the sole goal was to provide a better

lifestyle. Oligopolistic companies prefer to turmeir
human creativity resources towards their innovation
process which help increase their profits by perglgt
flooding markets with new products. A consequerfcis
might be the crippling of imaginations, the inhidit of
chance or irrational thoughts and discoveries, rntivas
which could have helped humanity could never see th
light of day. Currently many European countriesfgreo
make drastic changes to the structure and manadgesfien
research organisms, mainly public structures. Thes
projects are backed up by the fact that politiciaast to
direct research towards innovations which couldefien
economic growth. Yet certain practices do not hERP
innovation like for example the creation of lawspimtect
intellectual property [JO 06] of designers who dot n
follow the innovation process but are still ratirerentive

or the creation of taxes on blank computer storagts to
make users pay for the lost revenues from copysidoit
still sue those same users for having burnt copyei

the

material. Still, there is hope in the long trail ded [AND

07] which appeared in 2004 and which allows one to
imagine a complimentary or even a symbiotic coexisé
between creativity and TPP innovation. The modékised
on the observation that a majority of products anty
aimed at a minority of buyers. The large chainesqrrefer

to fill their aisle with the minority of productsmaed at the
majority of buyers such as food, clothes, detergent
hygienic products, etc. But that minority of protiiarhich
can interest the majority of buyers does not ctutsti by a
long run, the entire economic exchange scene. thdee
multiple cases have proved that the sales of ptsduith
limited distribution can cumulate to provide larger
revenues than those of common goods. It is possible
hypothesise that the same can be said about aeativ
products, a minority of those can be applied orargd
scale and therefore corresponds to TPP innovatidhs.
majority of creations do not correspond to thisrdgbn of
innovation but they should not be ignored by the
distribution network and should be protected onegal
scale.

Social consequences

The creativity/innovation paradox could have haimfu
consequences such as the mental sterilisation aubet
sacrifice of radically novel ideas for the sakeimternal
product growth. In order to avoid such results,yateam
should put into place which would help designersowh
prefer to keep their creative freedom and diffussrtown
work and new companies which want to distributedpias
that do not necessarily correspond to conventipnafit-
making criteria in the scope of innovations thamtcibute
to economic growth. As innovative products are magde
of increasingly large immaterial parts, the soaofmic
structure able to provide a fast enough output vattay’s
large scale innovation distribution are gettingreea The
economy of immaterial goods requires large quastiof
human work hours and two main providers of noveldes
starting to form. On the one hand there are giantpanies
which progressively buy up innovative newcomershe
market which do not have the resources to get to a
threshold where they would be able to keep groviegly
and on the other hand there are free organizatidrish
help unite the creative output of different indivéds, they
use communication networks to share the intellécnd
artistic creations they make during their leisummet
Careful observation of recent events in the fielfs
operation systems, portable systems and such prodsc
netbooks yield to the conclusion that large compsrre
losing ground to groups of freelance developershaey
have a bigger inertia and they have trouble coetitig the
work of a large number of people working on a chagg

e goal. Looking at history teaches us that it's naitlthe

largest armies nor the ones with the best equipméith
win the battles and wars. Globalisation can be @egto
an economic and financial war which should be caemns
by the WTO rules [WTO 08]. Financial interests star
fusion-acquisitions which lead to oligopolies ttwintrol
whole markets and pseudo-competition or to monepoli
and therefore to unlawful domination. Yet the marke
growth and the fast pace of innovation desyncheotiie
different branches of large corporations createteraf
fusions and acquisitions and they are thereforeveso
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down compared to smaller and lighter organizatibmshe
field of immaterial goods this can be seen in sadelents
with spectacular endings such as the disappearahce
software editors Ashton Tate, Digital Research, &tre
smaller structures will most likely spread from the
immaterial world to that of product and service letges
but on a LES (local exchange system) model. Thaydco
also enter the world of object production using as
stepping stone the sale and distribution of objettich are
not profitable for profit seeking organizations. eTnew
information and communication technologies (ICTywd
lead to the emergence of GES (global exchange rag¥te
whose exchange unit has yet to be defined as a ort
joule or any other exchange unit of the immatearad non-
monetary kind. The battle between the two types of
structures, giant corporations and freelance groups
happening in many fields. The most important onlegsi,

for example the intellectual creation protectiomwdalJO
06] are being changed or are being created. Letsueeof
working persons is also diminished by an ever iasirgy
work week and working years. Amateur freelance
designers are also forced to join profit-seekingaaisation
by either, in the best case scenario, job offergtie best
contributors  (transforming them from amateurs
professionals) or, in the worst case scenario,urygsthem
for unlawful competition with the sole goal of desting
them (transforming them from amateurs to outlawst
freelance creations in the field of arts and litera leads to
novelties which can find a market more easily thhe
creations backed up by the major corporations wmseh
sectors. It appears that as a consequence, tre diel
freelance creations needs to maintained and deselép
new products and it needs freedom to accept ini@vat
contributions outside of those offered by oligopslivhich

to

have a tendency to come between the markets and

designers. The ICT offer ways of putting directly i
relation the designers and users for innovativedpects
beyond the industrially produced innovative product
There is therefore a need for a legal structuregeised by
tax systems which would protect and help the freeda
designers’ groups. A further legal structure woudd
needed to extend the rights linked to general publi
licenses. Very few artists and software developwfer
websites which offer both a showcase of their waakd
their sale. A few open source projects which coote to
the knowledge economy have a donation page whilgs he
run the websites [WIK 08]. The donation system ddog
further developed, especially in the field of resba
Perhaps work could be done on a system which waffdad
the possibility to help, through personal donatj@person
or group working on a very specific project. Sucéyatem
could even lead to partially tax-free donations.

Conclusion

The authors have given their subjective point @&vwi
on the antagonism between creativity and innovaligW®
and their proposed solution is to reinforce theedirink

between the designers and users by creating exehang

networks based on Internet technologies. This corgdte

a GES (global exchange system) which would not aise
monetary exchange unit but an immaterial unit eithe
dimensionless like an octet or with a dimensionhsas a
joule. The exchange unit would be linked to a marke
which uses monetary exchange units. The GES cauid o
be created if the legal body provides laws equally
protecting the interests of the different partiesived and

by regulating the transfers of non commercial erges
towards a WTO regulated space. Two networks can be
already be found which follow this idea of couplimgone
space non-commercial and commercial activitiesinen|
game platforms where players can earn virtual moesgl|
them to other players and the online open source
development system sourceforge.net. A network ia th
shape of a GES would provide innovative companiits w

a source of ideas which they could take and filtsing
such methods as TRIZ.

Acknowledgements

Thanks to Galina Medyna for her help to translate text
which was first written in French.

References

[ALT 85] "L'algorithme de résolution de problémesnovants
ARIZ-85-v" G. Altshuller, (1985)

[AND 07] "The Long Tail: How Endless Choice Is Creati
Unlimited Demand" Chris Anderson Random House
Business (2007)

[ATT 08] "Rapport de la Commission pour la libératide la
croissance francaise" sous la présidence de Jacdiftels
XO Editions, la documentation frangaise, Paris 800

[BON 93] "Serious Creativity: Using the Power of Lale
Thinking to Create New Ideas" Edward De Bono,
HarperBusiness (May 1993)

[CAM 04] "Le sursaut. Vers une nouvelle croissanaarpla
France."Groupe de travail présidé par Michel Camdeda
documentation francaise, Paris (2004)

[GOL 84] "The Goal: A Process of Ongoing Improvenien
Eliyahu M. Goldratt, Jeff Cox. North River Press, &@&re
Barrington, MA. (1984) [JO 06] "Loi relative aux di®
d'auteurs et aux droits voisins" dite loi Dadvser(laoGt
2006,)
http://www.legifrance.gouv.fr/affichTexte.do?cid Tex
JORFTEXT000000266350&date Texte=

[OSB 59] "L'Imagination constructive", Alex OsborBunod,
1959.

[OSL 92]"La mesure des activités scientifiqueseehnologiques,
principes directeurs proposés pour le recueil et
I'interprétation des données sur 'innovation tembgique,
manuel d’'Oslo", OCDE
http://www.oecd.org/dataoecd/35/58/2367554.pdf P99
2006)

[REA 06] directive Reach sur les substances chimigqls,
2006, http://www.reach.fr/

[SOL 87] « You can see the computer age everywhetén the
productivity statistics » Paradoxe de Robert M. §0(©987)

[WIK 08] Donation sur Wikipedia
http://wikimediafoundation.org/wiki/Faire_un_don,

[WTO 08] Organisation du commerce international
http://www.wto.org/indexfr.htm

18

CReative and Conplex deSgn (CRECOS) Seminar,



