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Editorial

“We choose to go to the moon. We choose to godaartbon in this
decade and do the other things, not because theyasy, but because
they are hard, because that goal will serve to aiga and measure the
best of our energies and skills, because that ehgk is one that we
are willing to accept, one we are unwilling to goste, and one which
we intend to win, and the others, too.”

John F. Kennedy September 12, 1962

Innovation is a journey that is full of challengdss demanding, but we need to keep
inspirational aspects in mind, such as the onesidmet Kennedy expressed in his
predestinated “sticky” (Heath and Heath, 2007) sher 1962 about sending a man
to the moon. Since the seminal works of Schumpgt@B4), innovation has been
widely acknowledged as a key driver of competite®s) economic growth and
welfare. There is a wealth of empirical evidenceparting a positive relationship
between innovation and firm-level performance i thcademic literature (e.g.
Crépon et al., 1998; Griffith et al., 2006; Loofdarleshmati, 2002). At firm level,
innovation has long been recognized as a competitdvantage and a key driver of
economic performance (Schumpeter, 1934). Innovadien lies at the very heart of
policy mechanisms to achieve a smart, inclusivesarstiainable growth in economies,
as envisioned by the Europe 2020 strategy (Eurofgeammission, 2013).

‘Innovate or die!’, ‘The cure for Apple is not cestitting. The cure for Apple is to

innovate its way out of its current predicamenty @teve Jobs, Forbes 2012), Are
they the latest buzzwords and sentences on inmovatiatters? Another ephemeral
managerial fad? Old wine in new bottles? Or perhapst perhaps, a fundamental
means of survival and success for modern day catipos? Given the amount of

effort that has been devoted to the innovation mameent topic by academics,

practitioners and policy makers alike, we argud tha&s worthwhile to take a deep,

objective and dispassionate look at the role obwation management in sustained
competitive advantage. In our views, innovatioma$ an option or an exception but
has now become the norm and a must for public aindtp entities. Yet, open issues
relating to its management, its antecedents, ifmat its benefits, and its challenges
are waiting to be explored. Let’s start by unvejlour definition of innovation.

Our view on innovation departs from the commonlp@ed definition provided by

the OECD (2005), which stresses the different typesinovation as well as their

degree of novelty. We support that the differemoiation types are more and more
closely intertwined, with the lack of relevanceen§. the distinction between goods
and services, as those are being simultaneougtyeaffas innovative bundles. Along
the same lines, service and process innovationkar#y dissociable (de Jong et al.,
2003; Toivonen and Tuominen, 2009), especialhjhadontext of service economies.
Thus, we consider innovation as any invention @aidhat has a potential to bring
value, for individuals, firms, organizations or miies. We perceive value in a
multifaceted way, so as to embrace both econontcimtangible aspects. We also
support that innovation is both a journey, with Hardles, uncertainties, risks,
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successes and failures, and an outcome. The Jdberaefore welcomes submissions
related to innovations in terms of technologicavalepments, novel offerings, new
forms of organizations, innovative business modsigial innovations, to name a
few.

Innovation is a laboratory for applied creativitheve the development of innovative
projects and the exploration of new directionsiffedent disciplines are dynamically
perceived. We are convinced that innovation enable®re conscious perception of
place and its characteristics; it is an experimesgace in which design methods can
be used to examine and interrogate ideas, formsctstes, dreams and visions.
Innovation is about transgressing boundaries oftiplal disciplines in view of
developing novelties or improving existing offerspgmethods and processes while
taking into account numerous dimensions and andfiés. also about opening new
perspectives on the world of tomorrow. Furthermanapvation is also a mindset,
which has to be nurtured and cultivated. The ctiyegorbulent environment renders
innovation even more challenging, yet necessarygézh the competitive edge and
maintain sustainable advantage. The successfuityalitt innovate requires a
multidisciplinary attitude towards understandingsigning and implementing an
overarching innovation strategy. Innovation regaitbe opening of new research
pathways by encouraging and giving freedom of esgiom to voices that see
innovation from an alternative lens and prism. haton as a multifaceted
phenomenon existing in every scope and lead of ddquires simultaneously
diversity, an open-minded attitude and a multi-lamproach.

We posit that adopting a multidisciplinary approagtachieved by combining both
vertical and horizontal perspectives so as to eagbianovation management with an
overarching perspective. Our vision is that thetival perspective is grounded in
natural or hard core sciences, such as physicsicmedengineering and chemistry.
Inventions usually frequently emanate from thessiglines. But innovation goes
beyond invention and we support that it requires itivolvement of a horizontal
dimension, which covers the processes of idea gédoar identification and selection
of opportunities, commercialization, economic véilwa and impact assessment. All
these processes require the involvement of soci@nees, business, economics,
marketing and other so-called soft disciplines. otther terms, the vertical and
horizontal perspectives are indissociable and cemphtary, and both are needed to
create value, for individuals, firms, nations.

To the best of our knowledge, the extant rang@uwiffrjals currently available adopt a
rather superficial approach to multidisciplinaritigually restricting their scope either
to natural or social sciences. Our aim is to reachtrue multidisciplinary approach
by combining these so-callérd andsoftsciences.

The relationship between traditional academic shiitig and general
approval/validation of open-access journals appéarhiave changed in the last
decade. Drivers of this change are multifold: rapictease in number of open access
journals, new and different business models of iphlsilg, demand for availability
and accessibility for both academic citations aeddership of practitioners for
impact, and finally, the takeoff of open innovatigaradigm. As it applies to
companies, academia may face the dilemma “If yeurant open, you are closed!”
(Torkkeli, 2012), although this requires some naaand the adoption of a carefully

http://www.open-jim.org 2
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thought and balanced contingent strategy.

As we are living in an era where innovation managetms a must for every
organization, at the same time the way how we skaoavledge about innovation
may need to be renewed. Publishing business isgaignand there is a clear
discontinuity happening among traditional journaisith open access strategy
booming. Presumably, the open access of the jowmnalvers the contemporary
demand towards the shift from a closed to an opeir@ment and the destruction of
silos and boundaries in research. The flow andlahitity of knowledge encourages
the adoption of innovative practices and the meptaparation for becoming the
driver of change and creativity, both inherent edata of innovation. But the real
guestions at the bottom line are whether traditignablishing shifting to an open
access business model embodies really and truly apeess?

There is increasing pressure from governments amdifig bodies to make the results
of taxpayers’ money invested into research freelgl apenly accessible. Research
Councils UK and the White House Office of Scienad dechnology Policy recently
took steps in this direction as reported by theriboaist in May 2013.

Large publishing houses have started a shift iir thesiness models, where authors
actually pay to get their papers published and fibgdeaccessible with a limited, if
any, embargo. To some extent, this strategy corapeith the booming open access
industry. Nevertheless, the reputation and cratibdf some open access journals
have been largely debated and thus simultaneoesigaydize the willingness of
researchers to publish in these outlets and urfiesffficial bodies to recognize
these journals as acceptable for publishing rekeautcomes. Some of the most
frequently raised concerns relate to the extrerfeety and rather superficial review
process, which is considered as one of the ma&kgaper of publication quality. Our
strategy is to combine the best of both worlds {eagthy but thorough peer-review
process and speed of full open access journalsls ttelivering high quality
publications and insights, ensuring a high levetjodlity of the review process, and
allowing publications to be freely and openly aahie. Our large editorial board and
associate editorial team, consisting of over @fferts, and covering the spectrum of
research areas and methods, represent one of pasgets to guarantee a smooth, yet
demanding and extensive, review process. Suchitfifanechanisms aim at ensuring
that speed is not favored to the detriment of gualnd that we can simultaneously
apply highly selective criteria for publication Wiih a reasonable timeframe.

The philosophy of the Journal of Innovation Managatradopts a multidisciplinary
perspective on innovation. In doing this, it fithis existing gap by hosting visionary
and eloquent research streams enabling the undéinsgaof innovation, appreciating
differentiation and striving for academic excellenand insights for practice. The
Journal aims at paving new ways of fostering intiovaand at bridging the gaps
between the different communities involved in tledimition of innovation policies, in

the analysis of the innovation process and its iplaltoutcomes, and in its
implementation in public and private entities. Hnigs the reality of innovation at
hand by fostering a philosophy of true innovatioanagement by encapsulating
insights, valuable experiences and theoreticahstse With this initiative, we create
a new Blue Ocean (Kim and Mauborgne, 2005) and ainreconfiguring the

publishing “arena” by combining the best of bothrlite while adopting a visionary

http://www.open-jim.org 3
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approach on both innovation, its management antighirg practices.

Furthermore, the Journal of Innovation Managemémisaat hosting the debate for
innovation, whatever form and facet it takes, aadianagement. Particular attention
is paid to the multidisciplinary nature of the imation, thus embracing both its
technological features and its managerial prodsssies of the journal will typically
contain academic papers, letters from industry ghtleaders, academics, and policy
makers, book reviews and commentaries. Four isgaeyear will be released, and
some special issues are also foreseen, so asdertoate on dedicated themes, which
will be addressed from multiple angles. Our ultimaims are to foster cross
fertilization across disciplines, to bridge gapsween academia, practice and policy
making, to raise awareness on innovation, its ehgkts and its impact as well as to
shape new reflections and thoughts on innovatiod, its management. We aim at
broad scope of readership in innovation. The Jdwhlnovation Management is a
platform for exchanging ideas in both horizontald awertical dimensions of
innovation management. The idea is to publish tpmiesearch works, practitioners’
insights and case studies on innovation with misitiglinary flavor.

This first issue reflects the philosophy and thesralt aim of the Journal of
Innovation Management, which is to host the delmteinnovation challenges, as
perceived by academics, thought leaders and poiglers, from a multidisciplinary
perspective.

In his provocative and topical academic letterpdket restates the role of academic
institutions in stimulating, nurturing and bringirig maturation stage the intrinsic
capabilities of individuals to engage into an inatien journey.

The industry letter by Deutsch and Baby providesctical insights on how an open
and collaborative approach to problem solving aarelage innovation capabilities
within and across firms, with illustrations fronfian belonging to the pulp and paper
industry and a series of events held in Canada.

Letters are followed by a selection of eight acaidepapers, which originate from
various disciplines and cover a wide range of ma@shand empirical settings. In the
realms of marketing and organizational innovatidtiglten scrutinizes how the use of
visual and auditory cues acts as stimulus for sempapproach and touching
behavior at the point of purchase in the retaiustdy, applying a carefully designed
experimental and observational method. Pace’s ibailon also revolves around
customer behavior, and explores how customers lacgleape an innovation. A key
contribution of the paper resides in the originaip&ical setting under scrutiny,
Google Glass®. Kliewe et al. astutely combine irat@n and change management to
unveil the key elements inducing a sustainable vation environment in a large
professional services firm. Their case study uncovihe strong influence of
communication, involvement of company leaders atehaate incentive mechanisms
on innovation culture. Cultures for sustainableowetion are also the core focus of
Prud’homme van Reine’s paper, which develops a miymdramework to assess
innovation culture in two regions, thus contribgtiio the regional innovation systems
literature, from a multidisciplinary perspectivendther critical issue in the growth of
firms is their internationalization process. Qitnceptual contribution focuses on the
determinants of outward FDI entry mode choice, antde specifically discusses the
role of network and ownership in the behavior ofréke firms. In their exploratory
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gualitative work, Durst et al. shed light on theotedge creation process in an
industry that is traditionally perceived as non amative. Their study on the
construction sector in Germany provides valuablsigints on the behavior of
managers toward internal and external sources @ivladge. In their empirical study
of SMEs, Van Auken and Carraher uncover how somaradheristics of

entrepreneurs affect their propensity to prepard ase financial statements for
informed decision-making. The last contribution this first issue, from Tanik,

emerges from computer sciences and elaborates grebensive architectural
framework to improve the design process of cybarsplal systems, which is further
implemented in a single case study in view of degva toolset using knowledge-
based engineering systems.

As described above, the selected papers in thlisifisue depict the variety and the
diversity of the contributions expected in the J@liof Innovation Management. This
diversity is captured by the multiple and varioustiods, techniques, perspectives,
empirical settings, theories mobilized, and epistegical approaches. In essence,
this first issue brings upfront the true necessity value of a multidisciplinary
approach on innovation.

Bringing this Journal to live has been a trementogballenging and rewarding
journey. And yet, it is only the beginning. We snely hope you will join us in the
forthcoming stages of this journey, and we looknand to fruitful multidisciplinary
experiences together!

With such a wide range of people covering globddbth horizontal and vertical
aspects of innovation management, we cannot coachithout sincerely expressing
our gratitude and thanks to the Advisory Board t&til Board and Associate Editors
of their open-minded attitude towards the new jaurnlet the journey begin!

Innovatively yours,

Jodo José Pinto Ferreira, Anne-Laure Mention, Mditdkkeli
Editors

References

Crépon, B., Duguet, E., & Mairesse, J. (1998). Bede innovation and productivity:
an econometric analysis at the firm levEconomics of Innovation & New
Technology7(2), 115-158.

De Jong, J. P. J., Bruins A., Dolfsma W. & Meijaafd(2003)Innovation in service
firms explored: What, how and why? Literature rewieStrategic Study
B200205, Zoetermeer: EIM Business and Policy Rebear

The Economist (2013). Open-access scientific phinlgs is gaining ground.
http://www.economist.com/news/science-and-technglith77035-open-
access-scientific-publishing-gaining-ground-frele-al

European Commission. (2013). Europe 2020 strategyp:/fec.europa.eu/
europe2020/index_en.htm

http://www.open-jim.org 5



Journal of Innovation Management Ferreira, Mentioorkkeli
JIM 1, 1 (2013) 1-6

Forbes. (2012), http://www.forbes.com/sites/joensaide/2012/02/22/13-
memorable-quotes-from-steve-jobsjack-welchmark-gdoérg/

Griffith, R., Huergo, E., Mairesse, J. & Peters,(B006).Innovation and productivity
across four European countrie®©xford Review of Economic Policy22(4),
483-498.

Heath, C. & Heath D. (2007Made to Stick: Why Some Ideas Survive and Others
Die, New York: Random House.

Kennedy J. F. speech on September 12, 1962, aleilattp://er.jsc.nasa.gov/
seh/ricetalk.htm

Kim, W. C. & Mauborgne, R. (2005)Blue Ocean Strategy: How to Create
Uncontested Market Space and Make the Competitioglevant Harvard
Business School Press.

L6of, H., & Heshmati, A. (2002). Knowledge capitaid performance heterogeneity:
A firm-level innovation studylnternational Journal of Production Economjcs
76(1), 61-85.

OECD. (2005)Oslo Manual: Guidelines for Collecting and Interfirgy Innovation
Data. Third edition OECD, Paris.

Schumpeter, J. (1934)The Theory of Economic Developmentambridge,
Mass.:Harvard University Press.

Toivonen, M. & Tuominen T. (2009). Emergence ofdwmations in servicesThe
Service Industries Journg?9, 887-902.

Torkkeli, M., Keynote Address on “The future of @pknovation in Asia”, IAMOT
Conference, 18-21 March 2012, Hsinchu, Taiwan.

http://www.open-jim.org 6



Journal of Innovation Management

JIM 1, 1 (2013) 7-10
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Letter from Academia
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José Tribolét?

L Full Professor of Information Systems, Institutgp8rior Técnico, University of Lisboa,

Portugal

2 President of the Board of Directors, INESC, Lisk@artugal
jose.tribolet@inesc.pt

Abstract. Innovating is an attitude towards the world. Romanity to improve
its capabilities to innovate, then innovation, asirdividual capability with
social value, must be nurtured since birth, in g¥®man being, along with the
full toolset of values, such as liberty, respor#ibi solidarity, compassion,
honesty, among others. A foundation for the actjaisiand maturation of the
innovation attitudes in an individual lay on itssliadrive to question the world,
to understand, i.e. model it, and in such proctssdentify perplexities that
confront him as problems to be solved or opportesito be addressed. |
consider the development and maturation of thegealilities in each
individual an essential responsibility of acadenmstitutions. To adopt
encompassing processes for providing learning enmients, for the students
to acquire and develop innovation capabilities, dhegaic Institutions need to
refurbish their production tool set, so that it wicgs inherent innovation
capabilities in all the dimensions of the acadeaditivities. This is perhaps the
biggest challenge today for these Institutions,abse it requires massive
reprogramming of the Professors mindsets and pescti

Keywords. Innovation, Youth, Professors, Academia, Valu€spabilities,
Learning Environments.

Innovating as an attitude

Tribolet

As an academic member of the novel Journal of latiom Management, The

International Journal on Multidisciplinary Approashon Innovation, | bring forward

to this first issue, some of the lessons life kmgght me on the fundamental role
education, and in particular, the role of the Acagemay and should play in the
inculcation of innovation attitudes and practiceyaouth.

First of all, innovating is an attitude towards therld.

An human being manages his life by continuouslaiheihg the minimization of risks

for himself, therefore, securing a stable and mtedlie environment under his
control, with the maximization of its differentiati from others, by searching value
added, realizable opportunities, with potentialigthfuture gains.
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This balancing dynamics evolves since birth, andtiengly conditioned by all the
experiences lived by each individual as time gogsThe role of family and the
social institutional ecosystem that surrounds &lchitheir first years is, we all know,
of tremendous relevance in the configuration ofwhleies, the attitudes, the relational
and emotional skills, of the future adult. In pautar, the pedagogic models adopted
to frame the child’s education and the practicesctibn that the child experiences at
this early stage, if not properly aligned with thequisition and development of
positive values, attitudes and skills, greatly ilmpar even prevents their maturation
in adulthood.

And this starts with the family unit, one shouldveeforget! And it goes on through
kindergarten, K-12, the scouts, the sports clubd,s® on.

So, the systemic design, operation and monitorihghe social and educational
processes in the various institutional frameworkthiw which the growth of the
youngsters flow in society should be a subject ddjam consideration in the
construction of the future of each and all of us.

For humanity to improve its capabilities to innaathen innovation, as an individual
capability with social value, must be nurtured sirgrth, in every human being,
along with the full toolset of values, such as fipe responsibility, solidarity,
compassion, honesty, among others.

Unfortunately we must recognize that often the feages ecosystems” surrounding
the child not only is not tuned to these goals, bfien provides its antithesis,
repressing innovative attitudes, rewarding conftymand egotism, repressing
individuality, and nurturing the very anti-socialues that are so widespread in our
societies today.

2 The role of academic institutions

The role of academic institutions in providing dmequate environment and learning
experiences for the proper maturation of each iddal is, obviously, central in the
configuration of the social attitudes towards in@iion and the provisioning of
individual skills best fit to actually innovate.

| strongly believe in the processes and the enwmemts that pursue learning by
doing, followed, of course, by reflexive actionsyalving conceptual abstraction,
theory formulation and knowledge building stagesiclv enable higher levels of
individual and collective innovation initiatives) feal operational contexts.

Academic institutions should be, by definition, baamp grounds for innovation,
getting young people ready for the big battle aivaclife, challenging them to be
Architects of the Future.

3 Modeling the world, questioning reality, innovatng by acting,
learning by doing

A foundation for the acquisition and maturationtbé innovation attitudes in an

http://www.open-jim.org 8
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individual lay on its basic drive to question therld, to understand, i.e. model it, and
in such process, to identify perplexities that conf him as problems to be solved or
opportunities to be addressed.

| consider the development and maturation of tleagabilities in each individual an
essential responsibility of academic institutioRsoviding learning contexts where
the youth is faced with situational modeling andigpem formulation is much more
relevant than training him on how to present thght” answer to a given problem.

And it is in this context that the development be tindividual capabilities for
innovation may and should happen. One learns hamntovate, by innovating and, in
a structured and reflexive process, learning frdmtone has done.

4 Scouting and discovering, formulating and solving
developing and deploying, using and evaluating, impving and
redesigning

Fostering innovating attitudes in an individuakrfring innovative actions in solid,
sustainable organizational processes and in sbdiataeworks are essential aspects
of the “academic mission list”. Acquiring these ividual “actionable capabilities”
should also be part of the learning goals of anytlycas it progresses along its
academic education.

In my view, the primary intent of involving studenin research and development
activities is precisely to provide an adequate exinfor the acquisition of these
actionable capabilities. The effective outcomesnfisuch research should be seen, in
terms of the essence of the student’s educatiocpndary, collateral results.
Unfortunately, the emphasis is often put on thasterd secondary outputs, rather than
on the first, truly essential results. This sertles purpose of the supervisors, and
their research interests, but not of the educdtat should always live inside the
professor and certainly not of the society thatuesteéd him with the educational
responsibility of the youth.

5 Educating the educators to innovate: the need toeinvent
academia’s mission and to reengineer their basicdb the Educator

Academic institutions constitute a key institutibaaset of Humanity. They are proud
of their knowhow, they are fiercely independentgythfollow strict rules of
excellence.

Their core “machine tools” for the production ofeith outputs — highly educated
professionals — are their Teaching Staff, the PRsafes.

To adopt encompassing processes for providing ilegrenvironments, for the
students to acquire and develop innovation capisiliAcademic Institutions need to
refurbish their production tool set, so that it aicgs inherent innovation capabilities
in all the dimensions of the academic activities.

This is perhaps the biggest challenge today fasetHastitutions, because it requires
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massive reprogramming of the Professors mindsets mmactices. The type of

challenge has occurred in the past regarding relseand the academic world was
able to address it quite adequately.

In this XXI century, the Innovation Mindset chaltgnis now in the forefront of the

transformations required to happen in the Acaddfaizsystem.

| hope this new Journal provides a serious andildeed-orum to address this
challenge and serves to promote and disseminateestepractices in operation today,
so as to speed up this fundamental transformatianhis required to happen in the
Academic World.
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Letter from Industry

Solving complex problems: the Seeking Solutions
approach

Christophe Deutsch, Yahya Baby

En Mode Solutions Inc., Québec, Canada
{cd,yb}@enmodesolutions.com

Abstract. This article describes the Seeking Solutions apmroa problem
solving conference using open innovation. The Sepksolutions process
consists of four steps: a call for problems, probleselection, problem
broadcast, and a collaborative event. This apprbashbeen successfully used
for several events since 2010 with concrete resuitsreal impacts. By mixing
open innovation and collaboration, the Seeking ®mis approach brings a
new way to solve complex problems and generataneakation.

Keywords. Local Open Innovation, Open Innovation, Crowdsowggcin
Broadcast of Search, Collaboration, Seeking Solstion

1 Introduction

Companies have to innovate always quicker in orderemain sustainable and
profitable in this fast changing world. Innovatie very often wrongly associated
only with invention or development of a new teclomyl, but in order to successfully
create value in the market, companies have toitdakieaccount social, environmental,
political, human and economic factors. In fact weimion becomes a question of
complex problem solving.

There are a lot of processes and best practicesutoessfully address product
development and marketing but these processestdak®into account the fact that

you may not have the best resources in your owrpeosto achieve success. Open
Innovation is a new way to overcome this problenhibstill does not address the

guestion of growing complexity of problem solving.

We propose a new way to enable innovation in a dexngvorld: the Seeking

Solutions approach. The approach is based a cotitninaf open innovation and

collaboration. In this paper we will shortly preséime methodology and give some
examples of companies that tried it and got gredtancrete results.

2 Seeking solutions

The Seeking Solutions approach is a problem solgogference. It consists in a
4-step process:
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1. Call for problems:
The promoter of the event asks his community tarstilcomplex problems
that defy the standard analyses of his experthenfield. This usually takes
place several months prior to the event itself.

2. Formulate selected problems
Once the problems have been submitted, we helpritvaoter to select those
most likely to garner interest at the event andotonulate them so that they
can be more easily shared. An expert of the prokledomain, called an
ambassador in our case, is put in contact withstiation seeker. Just by
asking some basic questions, the ambassador iscabédp the solution seeker
further define the problem and ensure that thergeam that will ultimately
be posted on a web-based platform is sufficieddarcand broad.

3. Disseminate to a wider community — Problem broadcas
We disseminate the problems to be addressed tetaarmge of specialists in a
variety of fields. They can provide a differentlook on the problems raised,
ask preparatory questions and participate in thentvBroadcast is done
through a web-based platform including as muchrindion as possible, such
as figures, references, or details of failed sohi
Two strategies are employed during the problemdrast step. A general
broadcasting approach ensures that everyone whhksthiney could help has
the opportunity to participate. A targeted broatidasspecialists based on
expectations about what type of expertise mightrddevant to a particular
problem is also used in parallel.

4. Seeking solutions events
The last step is what differentiates the Seekingti®ms approach from other
open innovation techniques, because it involvesahavent where non-virtual
collaboration arises. Solution seekers and probsamivers come together
during a full-day session to focus on the selecf@dblems. Careful
preparation is required to ensure maximum outpoinfrthe event. The
collaboration process is divided into three phasBs:divergence, ii)
exploration, and iii) convergence. Our facilitatiomethods allow for
significant and creative interaction with expertsonare normally not part of
the same networks, and take full advantage of #r@s$-pollination” of
brainpower effect.

Seeking Solutions Process
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Fig. 1. The Seeking solutions process
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This approach that seems very simple and straaiatard has been developed over
the years and requires a lot of details that nedmkttaken into account in order to get
successful outcomes. In order to help individuampanies, cities, conference
organizers, industrial clusters or economic develept organizations to organize
successful Seeking Solutions events, we have ctemteompany called En Mode
Solutions (EMS). EMS provides all the support td fhe approach in place and
continues to improve the methodology.

3 Some examples

Several events have taken place since the emergédrthe approach in 2010. In the
following paragraphs we will describe some examplesuccesses obtained during
these different events.

3.1 The Kruger case study

The first event took place in December 2010 as @giomal problem solving
conference in Quebec and was called Quebec Sedkisofe (QMS). Ten problems
were submitted by nine industrial companies and f@tsons participated to this
event. Two major partners helped this event to baczesstDTEQ, a group of five
applied R&D centers an@Quebec International, the local economic development
organization.

During this event Kruger, a paper mill company, mitted the following problem:
they needed to find innovative applications to tedr new coating machine in their
Trois Riviéres’ plant or else they would be fordedlose the plant.

Natural problem solvers would have been found witthie paper industry, but the
innovative solution actually came from a researcherthe agro-environmental
domain who proposed that Kruger should produce p&paulins with embedded
fertilizer to preserve soil humidity and fertilizee crops. In fact the use of mulch in
horticultural production is a widespread practioeagriculture. However, the use of
plastic mulch raises a number of environmental jgrols since such plastic films are
too dirty to be recovered and are sent to landfilleerefore developing effective
agriculture mulch made from recycled paper couléroeme this environmental
problem and offer as well the pulp industry new kegs for their cellulose products.

Fig. 2. Paper tarpaulin instead of plastic
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This solution was unobvious and highlighted the antgnce of "outsider” input into
the innovation process that the seeking solutigmsaach enables. As a result of this
idea of new product two applied R&D centres (IRDAd&PInnovations) proposed a
feasibility study to Kruger, developed a tarpautind began testing it less than eight
months after the event. Following this preliminéegsibility study, a second phase of
research and testing in real conditions involvilRDA, FPInnovations, Kruger,
Tembec Resolute Forest Products and Dubois Agrtiang was proposed and the
Province of Quebec has decided to fund it with l&mdlion-dollar joint project that

is currently ongoing.

3.2 QMS Second edition examples

Thanks to the success of the first edition, QMS edmack in May 2012. Nine
solution-seeking companies and 162 problem solpamicipated in the two-day
event. Here are two examples from this secondogditiat have led to great benefits
for the seeking companies.

Fourrures Grenier is a SME producing fur boots. yTlhad a problem in their

manufacturing process since years because of ¢idityi of the sole they used.

During the event they not only discovered a sofutiw their manufacturing problem
but also a new partner from the composite industay now produces the sole. The
new sole is more flexible and therefore eliminates manufacturing problem they
had. It is also produced at lower costs and witlocal partner avoiding cultural,

language and contractual complications they hadthie past. For this SME,

participating to QMS made a huge difference inrtpeiential to grow and to increase
productivity.

Fig. 3. Solving a fur boots problem

GL&V Canada, did submit a problem of equal disttiba of the output flow of up to

100 hoses for a central distribution system. Thesaplex systems are used in the
paper mill industry. Investigation of non-unifordods requires shutting down the
whole system for several days leading to huge pribotu uptime losses. The solution
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found after the event is a very simple and low ¢osthod that avoids to shutdown
the whole system. The few hundred dollars soluti@ips saving millions in

maintenance cost. The solution came once again filoen agro-environmental
industry and GL&V would never have found this smiotwithout the serendipity that
the Seeking Solutions approach enables. They arg ukis new solution since
January 2013 and generate an excellent ROI.

3.3 Next events

In the following months several other events wake place. The first one in called
Polymers Seeks Solutions and is an event orgarspedifically for this sectorial
cluster. The Innovation Polymeéres Consortium is fitremoter and En Mode
Solutions implements it. Six problems related tattimdustry have been submitted
and here is one example. Bombardier Produits Reéfsg8RP) has submitted a
problem around the formation of porosity in a galcprojected robotically on a mold.
The porosity is a major aesthetic defect that tbengany hasn’'t succeeded in
eliminating after about 6 months of experimentalkvand they are now seeking for
solutions in an open innovation mode. The event takke place September ®én
Saint-Jean-sur-Richelieu, Canada.

The 39 edition of Quebec seeks solutions will take placlovember and 8 problems
will be addressed. The problems have not been beséeld up to now; the
ambassadors are in the process of defining theim tvé¢ seeking companies. Two
other events in the Mining and in the Health industill also take place before the
end of 2013.

The increasing number of events and the resulesadyr obtained show that the
approach is responding to a need that was nad fileto now.

4 Conclusion

Open innovation and open problem solving approacdmsire a change of mindset to
reach its full potential. A change of mindset maof$ten requires a pain or an
enormous challenge to work it's way. The currenbreenical context is a good
enabler | would think! Because statu quo is noaaswer for anyone, in any type of
industry and in any country right now!

Many problems that the companies are facing todaycamplex because they mix
technical, environmental, social, and political uss. To face this growing
complexity, classical problem-solving methodologies no longer appropriate. The
Seeking Solutions approach has the potential toezddhe complex challenges of the
next decade and we believe that it can help to atégfrom a collection of
intelligences to a real collective intelligence.eTiext step is to encourage more and
more companies to try local open innovation an@dovince local governments to
support this movement.
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Abstract. What impact do visual and auditory sensory cuesinastore
innovations exert on shopper's approach and touckhaviour at
point-of-purchase in a retail setting? The preskmésearch depicts shopper’s
behavioral response in relation to the influenceesfsory cues for an appealing
and attracting store atmosphere and design. THeomapresents a review of
theoretically relevant work and a field study thghuexperimental and
observational methods in examining the impact efial and auditory sensory
cues as in-store innovations in a retail settinghke reported study, the author
finds significant behavioral impact of introducingual and auditory sensory
cues on shopper’s approach and touch behaviourfifitiegs offer guidelines
for retail managers in applying sensory cues aslirgy innovations in relation
to the human senses in creating successful sensoperiences at
point-of-purchase.

Keywords. In-store innovations, retailing, sensory cues, estatmosphere,
point-of-purchase

1 I ntroduction

Human senses, consumer experiences and sensat®roresidered in emerging
marketing paradigms as a major subphenomenon (RAemd Kotler, 2012). It is
obvious that consumers as shoppers experience franolducts and servicescapes
through vision, sound, smell, touch and taste, Wwhighlights the significance of
sensory cues and stimuli. It has been suggestédhthaise of subconscious sensory
triggers in sensory marketing might be an efficiamty to engage consumers and
influence their behaviour and perceptions (Kristatd, 1).

Through research, it has long been evident thatl retmospherics as environmental
stimuli and sensory cues affect shopper behaviaeiail settings (Bettman et al.,
2008; Hulten, 2012). Adding such stimuli to a retivironment can result in an
emotional response leading to a willingness to eggh/avoid a product (Russell and
Mehrabian, 1978). This underlines the importanceineestigating how different
stimuli can affect consumer behavior (Sweeney angbék/ 2002). Moreover,
retailers may earn positive returns through offgiam exciting shopping environment
(Kaltcheva and Weitz, 2006).

Acknowledging that retail atmospherics are of aseeal nature, the human senses
have been recognized as major channels throughhwhicetail environment is
experienced (Kotler, 1974). Despite this recognitithe human senses and their
impact on shopper behaviour have been mostly neglem the marketing and
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retailing literature, although some empirical sasddo reveal the significance of the
senses of sight (Turley and Milliman, 2000), so(Kéllaris et al., 1993; Yalch and

Spangenberg, 1990), smell (Bone and Ellen, 199@Yaurch (Citrin et al., 2003; Peck
and Shu, 2009).

Moreover, the question of how sensory cues inohe fof in-store innovations, might

impact on shopper behaviour, remains unanswerdtkifiterature. As an object, idea
or practice innovation may be perceived as positiyean individual or any other

party concerning products, services, processesiprsacial system (Rogers, 1995;
Schumpeter, 1934). Marketing innovation, in its snamd varied forms, is seen as
critical to customer loyalty and company successidfheld, 1996). It has been
proposed that innovation should be a fundamentansidy which marketers retain
customers, emphasizing its importance for brandeepces derived from products
and services. In business-to-consumer relationshipg innovation-customer

interface is often neglected by producers and legtaias a means in enhancing
consumer-based brand equity (Flint, 2006).

Especially in retailing, innovations are a commdremomenon which range from
changes in business models, new concepts and fidegobal brands, as well as the
introduction of new store formats and technologi€sey support the pursuit of
growth in mature and emerging markets (Shankar adav, 2011). In shopper
marketing, innovations are regarded as a way tamgehbrand equity in the long run
and are related to manufacturer and retailer inthavs.

It has also been suggested that innovations inpgromarketing should be strategic
or tactical. These include innovations in store ggpherics and design, related to
such areas as shopper-centric store layout andrdezs well as customized sensory
experiences (Shankar et al., 2011). In this studgfine in-store innovations as “the

application of sensory cues that intentionally ditwppers attention to a brand and
impact on shopper behaviour at the point-of-purehas

The aim of the paper is to analyse how the deltkesipplication of sensory cues, as
in the form of in-store innovations, could be sasran appropriate means for retailers
to draw shopper attention to a certain brand odycb category in a retail context.
Nevertheless, the application of sensory cues @soire innovations has rarely been
investigated in order to understand its influeneesibopper attention and behaviour.

The paper is structured as follows. Firstly, theottetical framework, research model
and hypotheses are presented. Secondly, the médlgdfor the investigation is

discussed and thirdly, the results are presentetiowied by an analysis and

discussion of the application of sensory cues astdre innovations. Finally, the

theoretical and managerial implications, as wellagsnues for future research are
considered.

2 Theoretical framework

The question of how sensory cues as retail in-storevations could lay the ground
for sensory experiences and sensations, is unaedwecontemporary research. This
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is the case, despite the consensus on the impertahereating a pleasant and
inspiring store atmosphere through attractive adlifating sensory stimuli (Noad
and Rogers, 2008; Soars, 2009). It is obvious thiaén shoppers visit a store,
consider its assortment and investigate point-otipase for a certain brand or
product category, a sensory consumption experi@taking place. The presented
experimental research builds upon the experieng@spective of consumption
experiences in terms of feelings, fantasies andflolbrook and Hirschmann, 1982),
as well as shopping and consumption as an entertainexperience (Moss, 2007).

21  Sensory cues

The sense of sight

Vision is the most dominant sensory system and thostans rely to a great extent
on visible and tangible sensory cues that creaent&n for certain objects and
products in the environment (Schiffman, 2001).

Research has documented that visual stimuli impaatonsumer behaviour when it
comes to judgments and purchase decisions relategraduct choice, purchase
guantity or consumption (Krishna, 2008). Brand legeoolours, graphics, names,
packages and product design are examples of \ssimadili that could be part of any
branding strategy. Moreover, it has been shownwisail stimuli are more important
in the absence of verbal material about a prodlke reason is that the stimuli
provide a quality perception, creating strong asgimns with a brand, and the use of
graphic information might make it easier to creafi¢éention around a product
(Henderson et al., 2003). This is especially saaicompetitive clutter, where a
positive influence on consumer judgment and purehdecision might result in a
possible purchase decision (Kahn and Deng, 2010).

Studies have also confirmed that consumers mayither gositively or negatively

affected by visual stimuli without having accessotier information. The use of
graphics can enhance an aesthetic response taaancproduct (Kahn and Deng,
2010) and visual stimuli may create an emotionsphoase, besides drawing attention.

A common opinion is also that cognitive as welhas-cognitive reactions are based
on visual stimuli, such as product design in relatio aesthetics (Hoegg and Alba,
2010). It is also evident that a human’s produafgnence is based upon product
design, that is, form or layout, instead of itsdtionality or brand name. Moreover,

the form of a product creates an affective respobsé the quality is related to

cognitive evaluation.

It has been suggested that an unattractive prodesign might result in people
searching for, expecting and detecting problemsyelsas observing details instead
of ignoring small problems. A visually attractiveropduct design may enhance
creativity in problem solving, as well as havingiampact on mood (Norman, 2004).
Altogether, design as visual sensory stimuli, migftuence shopper approach and
touch behaviour at the point-of-purchase.

In addition, studies have confirmed the significaffects of colour on individual
affective and cognitive evaluations of products atmte environments. Colour has
been emphasized as an important visual stimulusitaisdthrough colour that the
sense of sight allows us to detect a store enviemtmin making a colour more
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intense or through the contrast of colours, it Iees possible for an object or a
product to be more conspicuous among other semkstnactions (Shiffman, 2001).

It is evident from research that people’s emotiang feelings are influenced by
colour, which in turn impacts on how active constsneill be and how they evaluate
products (Babin et al., 2003). For that reason,cti@ce of colour is significant in a
store environment or for the display of a productieating attention, but especially
with regard to what feelings could be evoked towadbrand (Gorn et al., 1997).

A general opinion is that cultural differences ntigdxplain how different colours
influence consumer affections. It is evident thateband red are two colours that
affect people differently. Among the two colourdudis often the most preferred,
because it is perceived as more relaxing than neHich creates arousal
(Chattopadhyay et al., 2010).

The sense of sound

In the literature, sound has long been recognizeda asignificant stimulus with

positive effects on consumer mood, preferencesbahdvior (Alpert et al., 2005). In

this regard, music is identified as the “shorthafi@&motions” in creating emotional

responses (Kellaris and Kent, 2001). Accordinglysio is suggested as touching
consumers in different ways, so that perception lmodd towards a certain brand
might be influenced by music (Gorn et al., 1997).

There are many sources of sound, in the environna@otind us wanted and
unwanted. Humans seem to experience sound highividhually and react in
different ways to the same sound (Rossing et 8022 Music is not the only sound
in the environment and especially noise createsiplogical as well as psychological
effects, which impact on communication.

Research has focused on music for decades examihangeffects on consumer
affections and behaviour in relation to differebfexts or products. The human voice
has not received the same attention among resear(Peck and Childers, 2008).
However, it is evident from research that the hurmaite impacts on consumer
behaviour in terms of its persuasive power, angitish and speed can enhance an
advertising message.

The human voice is different from other soundshimeénvironment, standing out in its
own personal way. For that reason, the human vo#e reinforce emotions and
feelings, affecting the actual message through égample: coughing, laughing,
speech, yawning etc. (Schiffman, 2001). It has tegned that a language need not
be heard, because the sound of a voice might cteatéeeling of a message being
perceived and interpreted, even though the realnimgaitself could be hard to
understand. It is also possible to give human vdifferent characteristics including
flat, hollow, robust and sharp types of voices (8orschein, 2001).

2.2 Shopper approach behaviour

The interplay between store environment and shopplaviour is reflected in the
stimulus-organism-response (S-O-R) paradigm, falhgwMehrabian and Russell’'s
(1978) approach/avoidance model of environmentatipslogy. It is suggested that
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affective shopper reactions in terms of arousahood, are a result of the influence
of store atmospherics that lead to an approachvoidance behavior from the
shopper.

The S-O-R paradigm in retail settings is suppoligd number of studies that yield
useful predictions about shopper behaviour. Funtioee, it is generally accepted that
different cognitive and affective responses areesult of atmospheric cues and
stimuli impacting on shopping behaviour (Bitner929Turley and Milliman, 2000).

Various sensory cues, such as colour, lighting,icnslours which constitute store
atmospherics, have a positive effect on shoppeatiozss (Darden and Babin, 1994;
Spangenberg et al., 1996). Moreover, shopper betlavand perceptions are
influenced by in-store components, as well as tegulin positive emotions and
feelings.

2.3 Shopper touch behaviour

Touching objects, people or products enables theesef touch, the largest sensory
organ of the body, to incorporate physical contacdugh the skin into the shopping
experience (Klatzky, 2010). In this regard, thedsaare identified as our “principal
source of input to the touch perceptual system’ckPe&nd Childers, 2003, p. 35).
From research, it is evident that human touch, dsctle input, is significant in
product evaluations of goods as well as servicgs.td®iching products, shopper
behavior, purchase intentions and attitudes arkuein€ed positively (Peck and
Wiggins, 2006).

A general opinion in the literature is that constengather information about
products by touching them (McCabe and Nowlis, 2088)dies have also shown that
people have different needs for touch and thaeffexts vary between individuals. It
has also been shown that those store environmeattsitow consumers to physically
inspect products by picking them up and touchirgnthare preferred (Krishna and
Morrin, 2008; McCabe and Nowlis, 2003). Therefaalowing shoppers to interact
and touch the products should be a competitive ratdge for retailers (Grohmann et
al., 2007).

Other studies provide evidence that if shoppersnateallowed to touch products in

order to evaluate them, they become frustratedamndyed (Citrin et al., 2003; Peck
and Childers, 2003). One of the reasons could befaht that vision alone is not

necessarily enough to judge such products as campat mobile phones. Important
sensory input about hardness, surface, textureetghtvis disregarded, so that there
may be no purchase decision at all.

Therefore, shoppers generally want to touch pradtiety are interested in and the
ability to do so is essential for evaluation. Ind@idn, research reveals that most
people use more than one sense at a time in pigesnsory information (Elder et
al., 2010). For this reason, touch might have §igpmt implications for store
atmospherics, especially in the form of point-ofghase displays. Peck and Wiggins
(2006) suggest that displays could encourage t@amchenable shoppers to interact
with products that otherwise would be ignored, ppehresulting in impulse and
unplanned purchases (Peck and Childers, 2008).
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24 In-storeinnovations

Hollander (1960) presented a major theory “The Witderetailing” as a way to

explain retail development and innovations. Oneeespvas that new types of
retailers are established by entrepreneurs, whaonayvative in different marketing

activities, such as assortment, price and promotidre theory also attempts to
explain the growth of small retailers, as low-margperators, into large retailers in
the form of high-price merchants, such as departistenes and supermarkets.

The ‘retail revolution’ in Britain during the 198’ characterized by a shift from
manufacturing economies of scale to retailing eocgre of scope, entailed by
retailers developing innovative information and @ypsystems, as well as “new
principles of production, a new pluralism of protuand a new importance for
innovation” (Murray, 1989, p.44). Furthermore, inations were taking place among
retailers with own-label products positioned asitdirands (de Chernatony, 1989).
The active role of retailers as innovators was adstected in developing own-label
networks for high-margin and strategically impottgroduct areas (Sayer and
Walker, 1992).

Recently, innovations have received attention iffeddnt aspects of shopper
marketing defined as “the planning and executioralbfmarketing activities that
influence a shopper along, and beyond, the enéite-fp-purchase, from the point at
which the motivation to shop first emerges through purchase, consumption,
repurchase, and recommendation” (Shankar, 201 bp&in marketing is different to
traditional marketing at the strategic and tactlestls. Shankar et al. (2011) suggest
that shopper marketing focuses on targeting shappershopping mode, while
traditional marketing focuses on consumers and tlwgisumption patterns.

In shopper marketing, innovation is regarded agrdg&s in retail practice, mainly
because of changes in shopper behavior. Four nwjoers of change are the
economy, globalization, regulation and technolobgattimpact on the need for
innovations in shopper marketing. Shankar et @112 suggest that shopper behavior
impact the need of innovations in shopper marketivigich at the same time, impact
shopper behavior why the relationship is bidiretio

One of the proposed areas for innovation is star@spherics and design, to which
shoppers respond positively and could be related tonore shopper-centric store
layout and design. Also, innovations related tot@mmzed sensory experiences in
traditional stores or on-line channels, are consideas an alternative in
understanding how shoppers react to different sgraees. Also, innovations related
to aisle placements and shelf positions could beltmnative in shopper marketing
(ibid.).

Moreover, Shankar et al. (2011) suggest that estaishould experiment with such
elements as colors, lighting, music, or odors. @tthors also express that marketers
should conduct controlled field experiments to tearore about shopper behaviour.
Following this call from Shankar et al. this is ajor argument for the present
experimental research.
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3 Resear ch question, model and hypotheses

The theoretical and experimental context of thisdgtis intended to answer the
following research question: What influence do sisand auditory sensory cues as
in-store innovations have on shopper approach ametht behavior at the
point-of-purchase in a retail setting?

The basic assumption is that the application ofialisnd auditory sensory cues as
in-store innovations will influence shopper apptoas well as touch behaviour at the
POP. It is assumed that if the application of Visaad/or auditory sensory draw
shopper attention to a brand, it will lead to agiobehaviour, indicating a desire to
examine the brand. If this desire is followed bydo behaviour, it will indicate a
deeper interest in examining and evaluating thadrdhe use of fingers indicates a
positive relationship between attention, approasteliour and touch behaviour.

The research model illustrates the relationshipe/den visual and auditory sensory
cues, shopper approach behaviour and shopper balnaviour (Figure 1).

HI H?2

Sense of sight Shopper’s H3 Shopper’s

Visual and -+ < > approach touch
auditory behaviour behaviour

sensory cues 4 _

Number -+ » Number
Time at pomnt-of- Touching

Sense of purchase time

* » sound >

Fig.l Research model

In order to investigate the positive relationshgivieen visual and auditory sensory
cues, shopper approach and touch behaviour, tlesvialy hypotheses are tested:

H 1: Visual sensory cues exert a positive impact on ghioppproach behaviour at
the point-of-purchase

H 2: Visual sensory cues exert a positive impact on hiopouch behaviour at
point-of-purchase.

Hypothesis 1 assumes a positive relationship betwbe application of visual

sensory cues, shopper attention and approach loeinast the point-of-purchase.
Accordingly, Hypothesis 2 assumes a positive retethip between visual sensory
cues and shopper touch behaviour at point-of-pweha

H 3: Visual sensory cues exert a positive impact onpgéo touching time at
point-of-purchase.

Moreover, Hypothesis 3 assumes a positive reldtipnsetween the application of
visual sensory cues and shopper’s touching tintleegpoint-of-purchase.

H 4: The combination of visual and auditory sensory @sts a positive impact on
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shopper attention and approach behaviour at th@pof-purchase.

Hypothesis 4 assumes a positive relationship betwhee application of the combined
visual and auditory sensory cues and shopper miteand approach behaviour at
point-of-purchase.

4 M ethodology

The aim of the empirical study was to examine hbw &pplication of visual and

auditory sensory cues as in-store innovations oélneince shopper approach and
touch behaviour at the POP in a retail contextkdson and Larsson, 2011). It was
relevant to study shopper behaviour in relationhtrd (durable) products like

electronic items with a low degree of product difgtiation with regard to vision,

sound, smell and touch, compared to products liiog. For this reason, laptops in
the computer department of the German retailer Meédarkt was chosen for the
study, also given the intense competition betwepplé and the PC laptops, which
result in lower attention and interest for PC Igstin general in the hypermarket.

41  Conclusiveresearch and field experiment

A conclusive research strategy was chosen, sincevave interested in confirming
the basic assumption of the study that the apicaif sensory cues should impact
shopper’'s behaviour. Moreover, it was of interestfind out whether we could
confirm our hypotheses, in order to advise retahagers on applying sensory cues
as in-store innovations at the point-of-purchasevas also important to conduct an
empirical study based on a large sample of respuadeith a quantitative approach
measuring cause and affect relationships.

An experimental research design has the aim ofrgéing data presenting the causal
relationship between different variables, wheres¢hare manipulated. The main
purpose of the chosen experimental design was ¢osfaon understanding the
relationship between cause and effect and notdwepcausality between the chosen
dependent and independent variables. The intentia® to determine whether the
hypotheses that suggest a cause and effect onehbppaviour could be confirmed
through the experiment.

A field experiment was chosen instead of a laboyabme, in order to study shopper
behaviour as it really occurs at the POP in a hypeket. The advantage of having
access to natural data was regarded particulagpitant, in order to bridge the gap
between a controlled and real environment. The thet full control of the
experiment would not be possible was accepted, fandhat reason we tried to
control contextual factors that could affect shoppehaviour during the experiment
e.g. low price offerings and music played in thedwynarket.

4.2  Experimental design and observational method

The reason for choosing an experimental design tvaspossibility to study the
impact of sensory cues on shopper behaviour inah naher than a controlled
environment. In a real environment, the shoppees rast controlled and would
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experience control as unnatural or strange. Monedkie shoppers should not know
in a real environment that they are being obseduihg the manipulation, so that
their behaviour is natural and transparent, withrenut influence from the researcher
side. It was also obvious that since the manipaatinly concerned two possible
causal variables, namely visual and auditory seneoes, and their impact on other
controlled variables, the choice of an experimedésign was very appropriate.

It was logical to use the observational method;esimbservations normally take place
in real environments where the observed behavigflgats actual shopper behaviour.
Another advantage is the fact that the resultshefresearch are not affected by the
respondents’ willingness to contribute or partitgpan the study. Thus, the
observational method has the advantage of recomligstudying behaviour that is
ongoing, without any attempt from the researcheisftuence it.

When using the observational method, the role efrtfsearcher is crucial with regard
to how the observations are conducted. In this ixaat, the role of “complete”
observer was chosen, meaning that we did not iciteréith the respondents we
observed. Furthermore, the respondents did not tuatake us into account at all and
through direct observations, the shopper behavias studied as it occurred in real
time during the experiment.

In order to document the observations, a categongree was developed based on
eight (8) dependent and independent variables, evfair (4) dependent variables

measured shopper behavior (variable 1, 2, 3 amehd four (4) independent variables
(variable 5, 6, 7 and 8) were measured to undetstagir impact on actual behavior

(Table 1). The chosen variables were developedlation to the research question of
whether there is a positive relationship betweendpplication of visual and auditory

sensory cues and their impact on shoppers’ appraaahouch behavior.

Shoppers approach and touch behavior was investigatterms of how active they

were, whether they approach the POP, the time spethe POP, as well as whether
they touch the laptop and the touching time. Fog thme measurement, two

stopwatches were used by the observers, with oe@dh hand for the time spent in
relation to approach and touch behavior. The measent started when a shopper
entered the observation area and stopped whemdppear left the area again.
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Table 1. Observation scheme

Dependent variables

1. Active behaviour of shoppers in terms of dis@rss pointing at the laptop etc.
— The observed person
— The accompanying person
— Both
2. Approach behaviour of shoppers in terms of ggttiose to the laptop at the POP
—Yes
—No
3. Touch behaviour of shoppers in terms of phydidaraction with the laptop with the
fingers
—Yes
—No
4. Shopper behaviour in terms of buying a laptop
—Yes
—No
Independent variables
5. Time spent at POP in seconds
6. Time touching the laptop in seconds
7. Age:
8. Gender:

The observation scheme was tested before the expatristarted and a trial

experiment was also conducted. As a result, somemahanges of the observations
were made in order to have reliable data from tbatrol group and the two

experimental groups.

4.3  Sampling, experiment and procedure

The empirical study is based on an experimentaligdesand was in fact
guasi-experimental, with a convenience sample ajppghars assigned to a control
group (n = 319), an experimental group 1 (n = 3#) an experimental group 2 (n =
323), in total 984 shoppers. In the sample, feraatk male participants aged between
20 to70 were represented. The observations toaemlaring five weeks, from Friday
to Sunday, at the same time from 12 a.m. to 4 jthe computer department with a
focus on one of four shelves of laptop computers.

In order to investigate the influence of visual andlitory sensory cues on shopper
approach and touch behaviour the experiment hadetgperimental groups. Each
group was observed for two weeks and before thatcontrol group was observed.

For experimental group 1, a visual sensory cue imasduced through a large sign
with the text “Touch me” that was placed behindldpop on the shelf, to investigate
its influence on shopper approach and touch behavibhe sign and the message
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were chosen as a design element with the coloueskbland red at the
point-of-purchase, in so as to stimulate the sefsgght. The choice of a visual cue
was related to the fact that vision is the mostartgnt sense for discovering changes
in an environment, In order to attract shoppers, silgn was to communicate a
personal message, so that the shoppers would abpttea laptop and touch it.

For experimental group 2, a combination of visuadl @uditory sensory cues was
investigated through adding a human voice to thgelaign beside the laptop. A male
voice sequence was played for 10 seconds at theplapth the following messing:
“Hey there, you haven't missed what | have to &ff@o you know that you are
allowed to touch me, test me and pick me up toebettperience me and what | can
do?” The voice sequence was played in an intev@Daseconds in stimulating the
sense of sound. The choice of an auditory cue elased to the fact that sound is a
sense that reacts emotionally to music and vosege laptops often are considered
as quiet products, a human voice could be usedrtorunicate with the shoppers and
attract their interest, so that further they examihe laptop by approaching and
touching it.

In this experimental context, the introduction éual and auditory sensory cues as
innovations at the POP should encourage shoppgraytattention to the laptops. It
was postulated that this should have a positivearthpn shopper approach and touch
behaviour.

A manipulation check through a questionnaire wasdooted after each of the two
experimental groups to find out if the manipulatttad been noticed by the shoppers.
In total, more than 200 respondents from the twpeerental groups were asked.
For the first group, five questions were used ddrespondents were asked to grade
their overall experience of the laptops on a Liksrale. For the second group, the
focus was on the human voice and the same questieres asked but the sign was
changed to the voice instead. A final questionlfoth groups was also put in the
guestionnaire, to test whether the respondent badhi a laptop or not (Appendix 1).

44  Validity and reliability

The present empirical study demonstrates interradidity, because the chosen
independent variables have caused the hypothesigeatt on shopper approach and
touch behaviour. In experimental research, caysaitsignificant and if there is

internal validity, the conclusions from the studsgncbe verified. The suggested
hypotheses are accepted and for that reason, ahtelidity is high.

Concerning external validity, it should be possibbereach the same results for
another sample of respondents or in another retaitext. The present empirical
study is based on a large sample of more than B68reations and 200 manipulation
check questions. This means that the results ofpttesent empirical study are
generalizable and that there is high external itglid

When it comes to construct validity, the theordtfcamework shows how the present
empirical study is supported by previous reseafdte research model contains the
constructs, relationships between independent aperdient variables, and lays the
ground for the hypotheses, indicating that consivatidity is high.

Finally, the present empirical study demonstraédisility and should be replicable
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without any measurement errors in another researotext. The observation scheme
and the manipulation check allow other researchtersdo the same kind of
observations with a large scale. Accordingly, thugyg has high reliability.

4  Analysisand discussion

Analysis of variance (ANOVAs), Pearson’s r as wadl descriptive statistics, were
used. The main findings are analysed and discubsdow, in relation to the
hypotheses.

41 Hypothesis1

H1: Visual sensory cues exert a positive impact oppgéoapproach behaviour at the
point-of-purchase.

More shoppers approached the laptop when the gedweith the text in black was
introduced. In the experimental group, 44.7 pet oéthe shoppers show an increase
in approach behaviour, compared with 29.2 per @erthe control group, which
corresponds to an overall increase of 53 per ddnts, 50 shoppers more approached
the laptop during the experiment, compared withcthetrol group.

The difference was statistically significant (F ,357, p < .000), therefore
confirming the hypothesis (Table 2). The findingslicate that the introduction of
visual sensory cues affect shopper approach belmavdaod encourage them to
approach the laptop at the point-of-purchase.

Table 2. Shopper approach behaviour

Sum of Df M ean = Sig.
sguar es square
Between 4,008 1 4,008 17,557 000
groups
Within groups 150,440 659 ,228
Total 154,448 660

The analysis shows that the application of a viseakory cue, as in-store innovation,
draws attention and influences shoppers in appipgctithe laptop at the
point-of-purchase. Under normal conditions, astfa control group when no sign
was present at the POP, the analysis shows thatishal sensory cue caused an
impact on shopper approach behaviour.

4.2 Hypothesis2

H2: Visual sensory cues exert a positive impact orpgéiotouch behaviour at the
point-of-purchase.

More shoppers touched the laptop when the sign thightext was introduced. In the
experimental group, 14.6 per cent of the shoppésvsan increase in touch
behaviour, compared with 8.2 per cent in the cdmroup, which corresponds to an
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increase of 78 per cent. This means that 20 sheppere touched the laptop during
the experiment, compared to the control group.

The difference was statistically significant (F 883, p < .009), thus confirming the
hypothesis (Table 3). The findings indicate tha thtroduction of visual sensory
cues affect shopper touch behaviour and encoutage to touch the laptop at the
point-of-purchase. According to the manipulationeadt 36.2 per cent of the
respondents stated that they had been stimulatealitdhy the computer to a high or
even the highest degree.

Table 3. Shopper touch behaviour

;uurgr(ie Df M ean square F Sig.
Between groups ,691 1 ,691 6,838 ,009
Within groups 66,571 659 ,101
Total 67,262 660

The analysis shows that the application of a visealsory cue as in-store innovation

influences the shoppers in touching the laptopatpoint-of-purchase. Under normal

conditions, as for the control group when no sigs\wresent at the POP, the analysis
shows that the visual sensory cue caused an impastiopper touch behaviour.

Moreover, a positive correlation between shopp@ra@gch and touch behavior at the
point-of-purchase was also confirmed through Peesso test (Table 4). This
confirms the impact of a visual sensory cues raggrthe close relationship between
approach and touch behaviour. If a visual sensag attracts the attention of
shoppers, it leads to an approach response, as aseliouch behaviour at the
point-of-purchase.

Table4. The relationship between approach and touch hedav

Touch Buy
Pearson correlation 1 -,494(*%)
Sig. (2-tailed) ,000
N 886 885
Pearson correlation -,494(*%) 1
Sig. (2-tailed) ,000
N 885 885

The analysis shows that the application of a visealsory cue as in-store innovation
influences shoppers in approaching as well as fogchthe laptop at the
point-of-purchase. It also highlights the intent§rsubconscious impact on attention
through the eyes, and the relationship betweenoaghing and touching the laptop.
This implies that a visual sensory cue impacts ooly on shopper approach
behaviour, but also their touch behaviour and withthe visual cue, no touch
behaviour would be evident.
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4.3 Hypothesis3

Hs: Visual sensory cues exert a positive impact ormpgéao touching time at the
point-of-purchase.

Shoppers touched the laptop for a longer periotingé when the sign with the text
was introduced. In the experimental group, the medme of touching the laptop was
2.2 seconds, compared with the mean value of Inskioathe control group.

The difference was statistically significant (F 430, p < .065), thus confirming the
hypothesis (Table 5). The findings indicate tha thtroduction of visual sensory
cues positively affects shopper touching time atghint-of-purchase.

Table 5. Shopper touching time
Sum of

squares Df M ean square F Sig.
Between groups ,074 1 ,074 3,420 ,065
Within groups 14,329 659 ,022
Total 14,403 660

The analysis shows that the application of a visealsory cue as in-store innovation
influences shopper touching time of the laptophat point-of-purchase. It is evident
that a sign as an in-store innovation will havehsam impact on shopper touch
behaviour, inducing them to touch, test and inteveth the product. It also allows
shoppers to better experience the product andpwilbably enhance their opinion of
the product before a purchase decision.

44  Hypothesis4

Ha: The combination of visual and auditory sensorgcexerts a positive impact on
shopper approach behaviour at the point-of-purchase

More shoppers approached the laptop when a humiae was introduced together

with the sign at the POP. In the experimental gral§0 per cent of the shoppers
display an increase in approach behaviour, compaitd29.2 per cent in the control

group, which corresponds to an increase of 64 get. @herefore, 60 shoppers more
approached the laptop during the experiment, coeaptar the control group.

The difference was statistically significant (F 4&70, p <.000), thus confirming the
hypothesis (Table 6). The findings indicate tha¢ ttombination of visual and

auditory sensory cues affect shopper approach bmitaand encourages them to
approach the laptop at the point-of-purchase. Magedt is evident that the number
of shoppers increases with the introduction ofithman voice, which means that the
effect is greater for the combination of sensorgscthan only for visual sensory cues.
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Table 6. Shopper approach behaviour

&S‘]Jun;r(;fs Df M ean square F Sig.
Between groups 5,693 1 5,693 24,870 ,000
Within groups 146,506 640 ,229
Total 152,199 641

The analysis shows that a combination of visuategncue and an auditory sensory
cue as in-store innovation attracts attention arfildiénces the shoppers in capturing
attention and in their approaching the laptop atpbint-of-purchase. It is clear that
the combination of the two sensory cues has a g@#roimpact, compared to only the
visual sensory cue.

According to the manipulation check, some respotsderpressed an opinion about
the combination of visual and auditory sensory daethe following way: ft made
me curious. It is good to know that we are allowedouch the computers” and “I
expected something like this from Apple, but noafeC'.

5 Conclusions

Firstly, in responding to the research questiorge fmdings support the basic
assumption that the application of visual and awgitsensory cues, as in-store
innovations, will influence shopper attention, désg in approach as well as touch
behaviour.

Secondly, the application of visual and auditormssgy cues impact on shopper
approach behaviour at the point-of-purchase in gehparket. The analysis reveals
that more shoppers approached the laptop aftemtheduction of a visual sensory
cue and this aroused the shopper’s desire to igedstthe laptop further. The
auditory sensory cue through a human voice, in éoation with the visual sensory
cue, further enhances shopper approach behaviour.

In this regard, the combination of the two had eatgr impact on the number of
shoppers who approached the laptop. A possiblepirggtion is that the interplay
between the sense of sight and the sense of totichulated a multi-sensory
brand-experience of the laptop.

Thirdly, in order for the shoppers to investigdte taptop, touch behaviour follows
approach behaviour, which illustrates the positekationship between approaching
and touching. The sign with the text Touch me eraged the shoppers to approach
and touch the laptop, resulting in a physical aegchological interaction with the
computer. As a consequence, shoppers spent moeeatirthe point-of-of purchase,
and touched the laptop for a longer period of time.

Finally, a major conclusion of the presented regeas that shopper approach
behaviour has a positive correlation with touchavébur, indicating that if a shopper
approaches a product, he or she will probably &swh it. This highlights the
significant relationship between approaching andching, meaning that without
approaching, there is no touching.
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5.1 Theoretical implications

The research has demonstrated the positive impasthopper approach and touch
behavior at the point-of-purchase of the applicatid visual and auditory sensory
cues as in-store innovations. This confirms thecenbcious influence of sensory
cues on shoppers and it is evident that sensorg puositively impact on shopper
attention, which stimulates approach as well aschowehaviour at the

point-of-purchase.

The empirical study also confirms the significaméen-store innovations in shopper
marketing, especially related to such consideratasstore atmospherics and design,
as well as a more shopper-centric store layoutr{&dreet al., 2011). The research is a
response to the call from Shankar et al. (2011themeed to conduct controlled field
experiments to learn more about retailing innovatioln this sense, the study
contributes to the literature on sensory marketstimppper marketing and retailing in
offering new knowledge.

5.2 Managerial implications

The presented research offers guidelines for masagferetail and service outlets

regarding the advantages of in-store innovationsninancing shopper approach and
touch behaviour at the point-of-purchase. It isclinat the application of visual and

auditory sensory cues encourages and stimulatgspst® to further examine and

evaluate products in a retail setting.

In this case, the introduction of a sign, as wesllaahuman voice, had a significant
impact on shopper approaching and then touchingldptop. The multi-sensory

combination of the sign and the voice was a suégledsplay of PC laptops in the

competition with Apple laptops. The cues createdappealing point-of-purchase
atmosphere for the shoppers.

In conclusion, the research suggests that the cgpjglh of visual and auditory
sensory cues as in-store innovations, in relatien genses of sight and touch, is a
useful strategy in developing an attractive stdneosphere and design.

5.3 Limitationsand futureresearch

This field experiment was conducted at the poirpuaafchase of laptops in a computer
department of a hypermarket, which means thatherotetail settings such as stores
or supermarkets, the findings could look quite etiéht. Also, the fact that the
combination of visual and auditory cues was obgkrig another limitation of the
study. Accordingly, further research avenues shaddress other products, other
retail settings and other combinations of sensagsc

Additional avenues for further research could bexamine the role and significance
of different sensory cues as in-store innovatiéso, it would be worth investigating

how these cues might influence shopper approachauuth behaviour in creating an
appealing and attractive store atmosphere and ™e$ig sum up, more field study
research is needed, which creates interesting tpptes in developing new

knowledge for retail management practice.
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Appendix 1

Q1 How was your experience of the laptop?
Very negative (1) Negative (2) Neither (3) Riwsi(4) Very positive (5)

Q2 Did you notice the sign/voice?
Not at all (1) To some extent (2) Neither (3) Taigh degree (4) To the highest degree (5)

Q3 How were you affected?
Not at all (1) To some extent (2) Neither (3) Taigh degree (4) To the highest degree (5)

Q4  Were you stimulated to touch the computer?
Not at all (1) To some extent (2) Neither (3) Taigh degree (4) To the highest degree (5)

Q5 Did you notice the sign? (only experimental grojip 2
Not at all (1) To some extent (2) Neither (3) Taigh degree (4) To the highest degree (5)

Q6 Did you buy a laptop?

Demographics

Age and gender
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Abstract. Current innovations can be so radical that commordatso of
innovation diffusion might not be enough for thedarstanding of innovation
adoption. The success of an innovation relies enftinctional features of the
new product and on how consumers shape the meanfitigat innovation.
Consumer Culture Theory can help innovation manalggrkighlighting the
cultural determinants of consumer behaviour relatednnovation adoption.
The work provides a preliminary analysis of how fiamers are creating the
cultural platform that will determine the succe$&oogle Glass. These glasses
are equipped with a computer that connects the tosttre Internet and shows
layers of information on the display. The findirgsggest that consumers are
shaping the meaning of this product through twotresting ideas: that Google
Glass will empower users or that it will detachnth&om reality. The work
provides suggestions for innovation managers, @ioly a stronger focus on
cultural aspects in innovative thinking.

Keywords. Consumer culture theory, Innovation, Consumer behayiGoogle
glass

1 I ntroduction

Digital technology, biology, robotics, nanotechrgland genomic sequencing: these
and other fields are sources of innovation for comsrs that go beyond the mere
renovation of products or the creation of new pmtslualtogether. Today, some

innovations are futuristic solutions that take fbem of marketable products. For

instance, the web-based service 23andMe (www.23armdmm) provides genetic

testing to anyone. This service transforms a complecess executed in scientific

labs into a marketable service. The possible apiitics and outcomes of this

innovation are numerous, groundbreaking and reiat¢he cultural paradigms of

consumers. Would consumers view marketable genestiad as an empowering tool

for medical treatments, as a threat to privacya®a technological wonder? Different
cultural paradigms can exert their influence onraovation and define its meanings.
This is particularly true when the innovation copices richer, in terms of meanings

and possible applications, than the product orisehrough which it is conveyed to

the market. The innovation of 23andMe concerns lugenomes, thus it may cause
a debate about the very nature of human being @ikes. rules, body vs. soul, etc.),

which is a key cultural debate.

The work presents two main aims. First, it provideshort review of selected papers
on Consumer Culture Theory (CCT) to understandatgributions to innovation. By
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no means does this review pretend to be compleierather an overview of selected
literature to stimulate further discussion of inaten and CCT. Second, the work
applies culture theory to Google Glass, a radicalipovative product with
complexities far beyond its technical features aneieed of a cultural assessment.
The work conducts a preliminary analysis on somg ikeas raised by consumers
regarding Google Glass.

2 CCT and innovation

The influence of culture on consumer behaviour lieen researched extensively. In
the past, many scholarly and managerial contribstimcused on countries’ cultures
(e.g. the pivotal work on cross-cultural differesadsy Hofstede, 1980, 2001). These
contributions considered the differences amongonaticultures essential to defining
competitive international marketing strategies (®pr1990, 1998; Usunier, 1992).
Differences in consumers’ cultures were attributeddifferences in national or

country cultures. Cultures were considered envimmtal factors. During this time

(approximately up to the ‘90s), studies about thftuénce of culture on consumer
behaviour were part of the discipline of internatib marketing. Then national

cultures experienced a process of fragmentatiam antnyriad of subcultures (some
local, others transcending country boundaries). dtwcept of culture extended its
boundaries outside the strict domain of countryational culture and included any
cultural factors affecting consumer behaviour. @omsr behaviour became a more
independent discipline with respect to marketing@gh the link is still strong; see

Maclnnis and Folkes, 2010) and consumer cultureatneca focus of research,
adopting sociology, anthropology and ethnographymathodological lenses.

CCT is an essential part of this evolution. Arnoalti Thompson (2005) provide a
seminal contribution by analysing twenty yearsafigsumer research and defining the
key concepts of CCT, a “family of theoretical persfives that address the dynamic
relationships between consumer actions, the mddasp and cultural meaning”
(Arnould and Thompson, 2005, p. 868). Through matkeonsumers access some of
the symbolic and material resources that defing tldentity projects. Consumers’
cultures shape market-based resources and vica.VvEmsumers are interpretive
agents, both individually and collectively (Covaatt 2007). They rework symbols
and update, change or confirm the meanings asedciaith brands, products and
market resources.

2.1 Innovation adoption as a cultural interaction between innovator and
consumers

A key contribution that a CCT perspective can pdevio innovation studies and
practice is a deep understanding of the culturdeygpinnings of innovation adoption.
Innovation literature sometimes does not take ftb consideration those cultural
factors. This is due to an understandable inténetste product itself and a view of the
consumer as a mere adopter of the product, notakwaal agent. As to the former, a
technological view of innovation considers the ssscof adoption as being largely
due to the technical qualities of the product. Viaryovative products are irresistible

http://www.open-jim.org 39



Journal of Innovation Management Pace
JIM 1, 1 (2013) 38-54

and the market will react, eventually buying grobmghking innovation. Innovators
look at consumers not as cultural agents but aptadoof innovation in a variety of
stages, such as early adopters or late adopters. sithplified view profiles the
adopters according to their socio-demographicstrdihe consideration of consumers
as adopters frames consumers in a narrow way. @Gursudo not act as mere
adopters, in the sense of purely rational agerd&lohg the adoption of an innovation.
A holistic and more realistic view of consumerscakural agents would consider the
adoption of an innovation as a process that is dae in a wider cultural
background.

Arnould (1989) describes how the cultural settiegedmines the pattern of diffusion
of an innovation. Models of innovation diffusion g&, 1969; Gatignon and
Robertson, 1985), which are apparently universadlengo a process of adaptation to
local cultures. In an extensive ethnographic anthrapological work, Arnould
(1989) illustrates the case of the Hausa-speakihgtiitants of the Zinder Province in
the Niger Republic. In this pre-market context, thdoption of innovation was
determined by cultural paradigms that differed frivmse adopted in common market
societies. Facing an increase in their discretipimarome due to the industrialization
of their society, Zinder inhabitants became congsmeéthout replicatingn toto the
Western pattern of consumption. They went from fe&kgised economy—in which
some goods are exchanged freely or are bought extiganged—to a market-based
economy, in which the consumer has to exert hihear free choice to purchase
products from unknown merchants. Cultural convergtioof modesty and the
subordinate position of some subjects preventediekcadoption of novelties. The
sense of self that is so strong in Western socigty not central among Hausa, who
included their network of relatives in the decisimaking process regarding a
purchase. Surrogate consumers who substitutedhéosubject in some consumption
choices also exhibited this network-based behavi®ecurring market meetings
routinized consumer behaviour acts with the aintaffirming social expectations
and ties, rather than simply buying products. Aldgd989) suggests a revision of
the classical propositions of innovation adoptibattare universally held and are
somewhat culturally sensitive and ethnocentric. Hastance, some life-cycle
milestones, such as marriage, require the showifigsame culturally based
“brilliance” from subjects. This compresses the diraf adoption of innovation,
jumping directly from a pre-cognitive choice to thequisition of the good. One of
the key components of innovation studies is toifgdhe consumers, searching for
pioneers and innovators among them. Personal saitk as income, education and
attitude toward risk can be used to describe thevator. This profiling reassures
marketing managers, since the adoption of innomatiepends on the presence of a
viable segment of innovators. To find those perbutmaits is to grant the diffusion of
innovation. Arnould (1989) deconstructs this prapms by showing that personal
traits express themselves in different ways acogrtth the context; thus, they are not
associated with a fixed attitude towards innovapiveducts. This study suggests that
culture matters for innovation.

The behaviour of Zinder people is not a case lithitea region and a time of the past.
This case illuminates the effects that culture &xen innovation adoption. Each
region and each cultural context—even the culttihasare more similar to that of the
observer—have their own specificities. Innovatand énovating companies should
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see diffusion through emic eyes to see the min@usétcultural roots of the observed
subjects, in addition to their own etic eyes. Thslyould understand those
specificities. For instance, observers could carsidhy mobile applications are
diffused in one culture more than in another.

Universal rules to understand and manage innovatéwoption do not exist. On the
contrary, adoption models should be adapted td kit@tions. We should not look
at innovation just as an effect of a technologicalelty or as a new idea by a
company that is adopted by consumers. Innovaticanisnteractive process, where
the new product meets the new needs of consumbeseTnew needs come from a
change in the social relationship that breaks thélibrium of reciprocal social status
(Arnould, 1989). When there is a discussion aroomghnings that were once taken
for granted, there is space for innovation. Fortanse, one of the drivers of
widespread diffusion of social media is the newiaostructure that, in many
countries, emphasizes the individual contributiorsocial debates. In the past, mass
media filtered this participation. A new technolognd system like social media
meets this new need for participation.

A contrast between the cultural background of thengany and that of the local
market can radically affect innovation. Varman kt(2012) describe the case of a
technological innovation aimed at supporting panfers in India. The innovation
consists of providing a computer connected to titerhet to selected wheat farmers,
who act as coordinators for a cluster of villagdse intention of the promoters of this
innovation is that the system would enable bettarket conditions by leveraging the
personal entrepreneurship of local farmers. Thigaihie is based on the assumption
that it is possible to alleviate poverty througlivate profit-seeking entrepreneurship
and limited government intervention. The succesthisfinnovative system is limited
because the rich farmers get access to the conqmrdesystem, while poor farmers
do not get many benefits (Varman et al., 2012). Gilmeent power structure affects
the outcome of the innovation. Similarly, MillerQ®0) studies the introduction of
mobile phones into a poor community in Jamaica. &ime of the initiative was to
enable small local entrepreneurs to manage thdatioes with suppliers and
customers to enhance their businesses. Instead users employed their new mobile
phones to keep in contact with family and friendd o manage the complex network
of micro-loans on which their economic welfare weesed. Instead of stimulating
entrepreneurship, the introduction of the mobileorps enhanced the existing
structure based on an informal system of microditrddhese cases show what can
happen when a well-designed innovation is emploiyed culture that does not
necessarily match the cultural context where tiewation was first introduced. The
“outgoing” cultural assumptions of the innovatodahe receiving cultural context of
the consumers do not necessarily overlap.

Markets do not adopt innovations as such. Consumeergork innovation, as the

extensive literature on consumer co-creation sh@sashalad and Ramaswamy, 2004;
Vargo and Lusch, 2004; von Hippel, 2005). This coner action is not limited to

changing the product and adapting it to one’'s pekmeeds (even hacking the
product). It also includes the negotiation of megsiof new products. Innovation is a
process of market-making (Humphreys, 2010) in witichsumers play a major role.
Giesler (2012) describes the contested meaninghefbrand Botox, a cosmetic
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remedy to fight wrinkles and the ageing processrimguits diffusion, Botox has
overcome different waves of controversy drawn freamious aspects of the basic
cultural opposition of artificial technology againsature (Giesler, 2012). The brand
created different stories during its diffusion. Bas hedonic remedy, some portions
of the market marked it as a potentially deadlyspoi To fight against this
perception, the brand repositioned itself as alhigbphisticated medicine. This was
contrasted by the idea that Botox would preventiu@iral expressions of a face, like
smiles. Thus, the company emphasized the factwitht Botox women could truly
express their inner emotions. Those who opposedxBarigued that it would create a
Frankenstein rather than a human being. Furtheesyginpointed the diffusion of
Botox. Consumers opposed the Botox brand positipriilased on the cultural
opposition between technology and nature. The &momif an innovation is not a
one-time process but an evolving story made of mgarand counter-meanings that
accompany the brand in its story.

The contrast between nature and technology is aanéal contradiction around
which the Botox arguments revolve. The same opipositf nature vs. technology
accompanies many innovations. Technological ewmtutis the source of radical
changes in our lives, leading consumers to envisagera of cyborgs (Campbell et
al., 2010; Giesler and Venkatesh, 2010) that sgewssible if one considers current
innovations like Google Glass. The contradictiobwsen nature and innovation may
be a key obstacle for the diffusion of innovatiéiter ethnographic research of the
surfing culture, Canniford and Shankar (2013) slibat nature is not just a reality
that is given and external to the individuals. Tlacept of nature is also part of an
on-going cultural discourse that shapes it. Conssniy to view the concept of
nature through its three essential features: tidirse, the sacred and the primitive
(Canniford and Shankar, 2013). However, these featare constantly challenged by
contrasting experiences. For instance, a too caen vgith no waves to surf is a
betrayal of the idea of a wild and primitive natufée boring wait for the next wave
is far away from the sense of sacred that one dhexperience when in contact with
nature. Individuals overcome these challenges aedepve their sense of nature
through cultural strategies (Canniford and Shankat,3). The calm sea becomes the
confirmation that nature is independent from huncamtrol and is pristine. The
contemplation of the sea and searching for a geabwecomes a sacred experience.
These examples suggest that consumers can aceepbiitradiction between nature
and technology and can save the sense of natueal whien contrasting evidence is
present. Innovation managers should not try toestivs contradiction, or any other
contradiction, that technology may raise. The miacke help solve the contradiction
and embed the innovative product, even if intensety-based, in consumers’ daily
lives.

Innovation is expressed in tangible products. Imitawh, the very concept of
innovation is part of a cultural system. Kozine®9@8) analyses the ideological
dimensions that accompany the idea of technologythan mind of consumers.
Consumers assume four distinct ideological posititor a dynamic combination of
them) when facing the notion of technology (Kozne2008):techtopianideology,
which considers innovation as inherently goggeen ludditeideology, which is
opposed taechtopianideology and exalts a pristine state of natureé thehnology
would spoil; techspressiveideology, which sees technology as a tool for
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self-expression and hedonism; andork machine ideology, which employs

technology as an effective and productive workingl tfor personal economic
improvement and entrepreneurship. These four idgedbpoles add a further layer to
the introduction of an innovation into a marketoottural context. Consumers view
innovations through the lenses of their personahnelogical ideology and through
the surrounding cultural context.

2.2 Consumers: Adoptersand cultural agents

To summarize, a key contribution from CCT to inntwa thinking is that innovators
can address consumers on two levels:

1. Rational agent: the consumer adopts an innovatigdyet thanks to its new
features, which are superior to those of competit®iffusion models work
best under this scenario.

2. Cultural agent: The consumer is an individual enaleeldin a culture and holds
a specific ideology regarding technology and inniava This cultural shell
filters and elaborates the technical features efriew product. For instance,
the value of a new mobile application for time nmgemment depends on
cultural concepts, such as time, opposition of waykiime and leisure time
and the degree of familiarity with the smartphone.

The innovating company interacts with the custom#mough the product's
functional features and through the cultural unigeripgs of the innovation concept.
As to the former, the user rewards innovative festuby adopting them and
spreading the word to those around them. The coaswan also improve those
technical features if the product supports opeonvation, which has been the case for
many recent innovations. As to the former—cultutiateraction—consumers
interpolate the cultural foundations of the inndv&atproduct, positioning the product
on their cultural map.

Functional and cultural interactions between inmors and consumers result in
consumer practices, which are the day-to-day egmef innovation adoption. The

common measures of an innovation’s success areuesegenerated from sales,
market share, market growth and similar measurgedbrmance. Other parameters,
based on a qualitative assessment of the innovaticoess, are also useful if one
adopts a CCT-based framework. Innovators shoul# Etowhether the innovation

becomes part of consumers’ practices and how thesgices shape and modify the
innovation. Social practices are the execution ofcwture through actions,

understandings, implicit how-to knowledge and otge®Reckwitz, 2002; Schatzki,

1996). Products are part of those practices (Wa@@5; see Echeverri and Skalén,
2011 and Schau et al., 2009) for applications atfice theory in consumption). The
practice of taking tea, for instance, means arrapgictions (having a conversation,
following the ritual of serving tea to the guestidagoods (cups, tea, furniture and
environment) in a meaningful way. Innovative pragueshape practices while, at the
same time, practices shape the current use of medugts. Practices can also give
new functions and uses to old products (Shove amdzBr, 2005). For instance, the
mobile app WhatsApp is an instant messaging systisnaliffusion was very quick.

The launch was in 2009 and today it handles aruadtog 10 billion messages per
day. WhatsApp is a strong competitor for SMS s@&wioffered by mobile operators.
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WhatsApp has been able to enter the existing spc#dtice of text messaging, both
confirming its key characteristics and eliminatisgme of the limits of traditional

SMS services. At the functional level, WhatsAppivk an enhanced SMS service
at zero cost. The deep roots of its success aits integration in current practices.
The SMS address book of a smartphone usually tedtstively few numbers of

friends and colleagues, because the social praofidext messaging implies that
users will contact people they already know. WhatsAovercomes this limit by

opening the phone book to an unlimited number afppee A WhatsApp user can

extend her/his social circle, as well as keep thetacts from the existing circle.

WhatsApp enables the user to employ tones, tricks understanding of the SMS
practice in an extended and richer way. WhatsAppecome part of and enriches
the SMS messaging practice.

Figure 1 synthesizes the relations between innowatd consumers and the resulting
consumer practices emerging from these interacti@umsumers are both rational
and cultural agents. As rational agents, consunestauate the technical and
functional features of the innovation, and thenythationally decide whether they
will adopt the innovation. As cultural agents, comers elaborate the meanings of the
innovation, by referring to their own culture, sciliture, technology ideology and
practices. The specific consumer practices reggrtfia innovation spring from these
two rational and cultural processes.

Innovator

Product’s innovative™
features

Functianal Cultural
Interaction Interaction

Cultural agent
Culture, subculture
Practices
Innovation ideology
Consumer .

Innovation concept

Rational agent
Subjective traits and
rational choice

|

Consumer
.. Practices__«

Fig. 1. Innovators view consumers as rational and cultagents, resulting in consumer
practices
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3 M ethodology

To conduct the empirical analysis on the consuniscodrse surrounding Google
Glass, social media are particularly useful. Coremgnireely and extensively share
their feelings and thoughts about products in $oniedia. Thus, social media is an
ideal repository of qualitative data to analyse.easlier research in CCT suggests, the
analysis of consumer Web interactions can provid®mmprehensive framework to
understand some consumer behaviours. Kozinets J2@rGnstance, has introduced
and developed netnography as a qualitative mettatdcan be employed to get a full
understanding of a given issue. For this preliminanalysis of Google Glass, this
work focuses on YouTube as a primary source ofghisi (Pace, 2008). By using
“Google Glass” as search keyword in YouTube, oneinob a list of more than 2.2
million videos. This work analysed 50 user-madecug] using the highest ranked in
terms of popularity (i.e. number of views) plus etiandomly selected videos. The
analysis consisted of extracting the key themegawh video and the overarching
story that the video conveyed (Pace, 2008). Théysisgproceeded until a reasonable
level of conceptual saturation about the main cpned themes regarding Google
Glass was reached (Strauss and Corbin, 1998). Darusnavailable online—such as
news articles, company press releases, websites bbogs—complemented the
analysis.

With reference to Figure 1 above, the analysis @d@e Glass explores the consumer
as cultural agent and examines the meanings thasucgers create around the
innovation concept behind Google Glass. The kegarh question leading the

analysis is determining which cultural poles constsradopt to shape the meaning of
Google Glass.

4  Thecaseof Google glass

In this section, the work conducts a preliminarpleration of a radical innovation
whose aim is to change consumer behaviours: GoGiss. By adopting a CCT
framework, one can get an understanding of theilplesgvolution of this new
technology. Google Glass is at its initial stagedfusion and the product is not a
widespread innovation yet. Consumers can help éefire future applications of
Google Glass even though the product is not widelgilable yet. Consumers are
already engaged in imagining possible uses of GoGghss. Consumers share their
thoughts and shape a cultural platform that lagsgtoundwork for the introduction
of Google Glass, determining the degree of itsreiguccess.

Google Glass is an augmented reality glass. GoBtdss enhances the function of
eyeglasses by integrating them with a wearable camshected microcomputer. The
display shows information to the users, who caeratdt with Google Glass with their
voice. Google aims to introduce augmented reatfitypur daily life. The potential

applications are abundant. For instance, one cak &b a product in a supermarket
and Google Glass would show data around the pachkatgerrist can visit a city while

following an interactive guide displayed in frorftleer; a runner can monitor in real
time the meteorological conditions and other datated to his run; and an architect
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can look at alternative renderings for a project.

Google Glass is an innovation that will likely sp&urther innovation as applications
emerge. Google Glass could be the new platformtegrate or even replace current
devices such as smartphones and tablets. As witly meaical innovations, Google
Glass is waiting for problems to solve throughdteative applications. Similar to
other platforms—Ilike the iPhone, for instance—Geogpnsiders Google Glass as an
ecosystem that entrepreneurs and developers canbcoe to with their own ideas.
Google is thus inviting external entrepreneurs ambvators around the world to
imagine applications and services to deliver thho@pogle Glass. As Bill Maris
(managing partner of Google Ventures) states, tthéh is, no one can honestly
predict where this new technology will take us. Net. And that's exactly what's
exciting. We do know that smart entrepreneurs armglneers are going to develop
amazing experiences through Glass. Glass will evajuickly...” (2013). Venture
capitalist John Doerr adds that the “best ideagHerGlass platform will come from
entrepreneurs—they always do” (2013). Marc Andreessnother partner on the
project, confirms that “as with the Internet andastphones, a huge amount of work
will be done by third-party developers to fully liza the Glass vision. Glass brings
developers a new springboard for creativity andiaazing new platform to build the
defining services of the future” (2013).

These statements, released by the company andiritseps, confirm that Google
pursues a strategy primarily based on external Idpees. Thus, developer and
entrepreneurs are key actors in the evolution obdBo Glass. Consumers, on the
other end of the spectrum, can also play a majer tbis interesting that consumers
can affect Google Glass even though the produciotsfully commercialized yet.
Consumers shape the cultural landscape where GGdgss will be integrated. Thus,
consumers are the gatekeepers of the successaftiovation. What can consumers
imagine doing, thanks to Google Glass?

The user-generated videos posted on YouTube aredv&ome of them are parodies
of the product, as often occurs on social meditigrias, where funny videos achieve
popularity and are a popular and recurring genre.

Table 1 provides a synthesis of some of the andlygkeos. It lists and classifies the
most popular user-made videos regarding GooglesGlas

Table 1. Google Glass videos: the most popular user-geseratieos.
Views
Title Author (million; Genre Plot and morale
approximate)

Google Glass obstructs, rather than
empowers, common daily activities

GOOGLE (walking, waking up, orderin
GLASS Smosh 3.9 Parody 9. g up, ordering
" food). Google Glass is depicted as
S**Sl . .
intrusive and detached from real
occurrences.
How Guys DartanionLo A romantic date goes astray due (o
Will Use ndon- 2.9 Parody the incorrect use of Google Glass.
Google Glass The video shows the impossibility
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Google
Glasses: A
New Way to
Hurt Yourself Tom Scott 2.6
(parody of
Google's
Project Glass)

Windows
Project Glass viakkeland 2.4

One day too..

Battlefield 5
on Google
Glasses (theThereIsaCan 1.9
; al
Marine
revenge)

| used Google

Glass TheVerge 1.7

GOOGLE
GLASS and
ALL THAT

A$S$

sxephil 1.2

Google
Glasses (how taoistflyer 1.1
it works)

http://www.open-jim.org

Parody

Parody

Pace

of matching the hard data and soft
skills needed in human
relationships.

The user keeps bumping into light
poles and other obstacles while
walking, because Google Glass
displays distracting data that
obstructs the view.

Google Glass keeps popping up
windows that ask check questions
(e.g. confirming actions, running
anti-virus), in the same way laptops
do. The popaps do not help the us

in his daily routines. The video ends
with the user falling down becausz
an error message obstructs the
screen.

The video promotes a multi-player
war videogame by showing how it
could be paired in a real

Commercia environment using Google Glass.
(promotion Google Glass can provide game

ofa

players an immersive experience/ It

videogame can substitute virtual environmenis

Product
expert
review

Product
review

Product
review

with real environments augmented
by Google Glass, where the player
can move and play.

Interviews with engineers and
developers of the product. A key
issue raised in the interviews is how
to make technology unobtrusive ¢
put the technology “out of the way”
but still present when it is needed.
Ideally, the user would live her/his
normal life empowered by Google
Glass. Another issue raised is the
contrast between being human and
wearing a robot-like object.

The product review is a short pari

a self-made news show. Google
Glass is described as helpful for
producing and keeping memories. It
may be a little weird as someone
may look like a cyborg.

The tone of the video is sober. A
professional voiceover illustrates
the technical features of Google
Glass while a 3D rendition of

47



Journal of Innovation Management Pace
JIM 1, 1 (2013) 38-54

Google Glass is shown. The
possible applications of Google
Glass are many and the future will
make them real.

The user reworks the official trailer
by Google, adding possible ads that

ADmented would characterize the experience
Reality - Critical with Google Glass. For instance, in
Google  rebelliouspi remake of |a scene the main character plays a

0.9 g ! )
Glasses xels the official |guitar and ads for guitars shops pop
Remixed with commercial up in his view. The video expresses
Google Ads the idea that, in addition to useful
data being shown, Google Glass
would also show commercial date.
The video is a parody of a young
person who is arrested for
drunkenness. Google Glass acts as a
sort of mute witness, showing to the

St. Patrick's watcher the events that bring the

Day [through stuntbear 0.9 Parody main character to jail. The video

Google Glass] depicts a scenario where the options
that Google Glass offers would be
employed for funny and silly
purposes, without really improving
the daily life of the user
It is a 15-second video where a user
wears Google Glass while doing

Project Glass i backflips ona trampoline. No mus

- Trampoline Ja;on 0. 0.8 Rga ity or voices are present. The video

Gilbert video ; . i
Video simply shows the perspective of c.

person doing movements on a
trampoline.

A main theme that can be drawn from the user-géeeréouTube videos analysed is
the offline/online (dis)integration. Google Glassses the issue of whether the digital
life and the offline life are integrated or oppos@&tiis is a lively debate comparing
augmented reality to digital dualism (Jurgenson1130 The augmented reality
discourse would advocate the idea that “the digiladl the physical, media and
humans, have imploded and augmented each othecaw®t focus on one side, be it
human or technology, without deeply acknowledgimg other” (Jurgenson, 2012, p.
84; see also www.cyborgology.com). The augmentetityediscourse applied to
Google Glass exalts the empowered human being. IEdalgss enhances one’s life
through various functions, demonstrated in onegbfficial trailer videos, “How It
Feels [through Glass]” (Google, 2013):

» Memory of experience3he installed video camera is always ready tonegc
any moment of the day. Google Glass is a silenhegi$ of 1) exceptional
moments, like hang gliding in the sky or paractmiti?) memorable moments,
like a dance recital; and 3) normal family memarlg® a birthday.

* Interaction Video-calls are richer and more experiential. Tiséener can
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watch the same scene experienced by the Googles @f&s. They can share
the same experience as it unfolds in front of titgext.

e Information Driving a car in an unknown city is easier thariks the
navigation system; catching a plane is stress-fiteenks to real time
information; and visiting a shop is more informativGoogle Glass provides
interactive information for any circumstance.

These functions can be combined together, as irexhenple of diving in an ocean
among beautiful fishes (a memorable experience)amkihg for information about

the species (information).

Google Glass promises a smooth experience of augdhesality, achieving a state of
a cyborg living a normal—though empowered—Ilife. Wig) 2 shows some of these
augmented experiences, either ordinary or extraargli

Getting information on exotic

Hang-gliding food and languages

iy _‘;_:
Driving a car with the
navigation system Dance recital

I o :

Playing with a dog Celebrating a birthday

Fig. 2. Empowering (extra)ordinary moments with Google &l¢Screenshots from the Google
Glass trailer “How It Feels [through Glass]").

Contrasting the idea of an augmented reality, tlgéad dualism discourse sees the
limits of Google Glass. According to digital duatisthe “real” world is offline, while
the online realm is a shadow of that reality. Thgtal world brings some risks to our
life. The digital dualism discourse would frame @moGlass as a synthesis of those
risks, as the following themes suggest:

* Invasive technologyFalling down, hitting a pole and other incideate part
of the parodies related to the product. Accordimghiis perspective, Google
Glass can obfuscate the user’s view, rather thgpoemring it. In addition to
the humorous effect, this recurring theme encowate idea that digital
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technology can be an intrusive presence in reahlifd hampers common daily
activities like walking around. The natural functi@f human eyes is not
empowered by this innovation. The interactive digplof Google Glass

becomes the symbol of the separation between Hagithreal life. Instead of

being a transparent screen with useful informatibis framed as an opaque
wall filled with useless data.

» Disjunction between human and machin€he digital dualism view
emphasizes that humans and machines cannot be reinet. The screen is
described as being filled with a deluge of unmaabtge information. The
interaction between humans and machines is not #madkhe computer
regularly misunderstands the human who is tryinghemage the system with
simple instructions. The image of a real body diswxted from its electronic
glass contrasts with that of a well-functioning ogdp where electronic and
organic parts would be perfectly integrated.

» Out of fashionThe product is sometimes presented as uncooboinerdy” to
compete with common eyeglasses. The design remmmsumers of technical
equipment instead of a fashion accessory.

The three themes indicated above would frame GoGiges as an innovation that
does not integrate itself into the normal cognitared bodily functions of a human
being. In addition, this innovation would break th&angible rules of fashion. These
themes are rooted in the idea that digital andl@ still far away from each other.
This idea is at the core of the digital dualisntdigse.

Other meanings surround Google Glass. The oppoditdween digital dualism and
augmented reality does not represent all of thedurll underpinnings of this
innovation. However, this opposition may contairekevant part of the debate around
the product and may shape the evolution of the ®oG¢ass innovation.

5 Conclusions

Most of the literature on innovation focuses on mmsumers collaborate on radical
or incremental innovation. This work emphasizeseiad the role of consumer culture
for innovations (like Google Glass) that are sougbreaking that they can be
considered futuristic. For these innovations, th#ucal mechanism through which
consumers mould the innovation meanings is paditulrelevant. Consumers’
culture provides a shared cultural thread that define which of the many potential
applications of the innovation will likely emergéhe many applications of Google
Glass lead to various questions, including theofeilhg: Can Google Glass be used
for professional purposes or it is a product fotegminment, and is it a form of
empowering users or an example of corporate cootret users? A cultural analysis
can help answer these types of questions by exaghhmw individuals imagine and
create the cultural platform that will host Goo@iass. One can apply the same
approach to other groundbreaking innovations.

Google Glass illustrates how consumers, outsidectirapany, create part of the
meanings surrounding innovation. As suggested byl,Cénsumers create the
meanings of the innovative product by using cultpes such as augmented reality
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and digital dualism (Jurgenson, 2011, 2012) thatpart of a wider and lively debate.
Consumers adopt a general attitude towards tecopdldozinets, 2008) and from
that perspective they work through the possiblenimegs of the innovation. Through
this cultural mechanism, consumers accommodatejectrthe innovation into their
cultural landscape.

The company is part of this process. The company davariety of tools to
accompany its innovation in the cultural landscdpe company can

» Launch the idea before the prototype is reatlye evolution of an innovation
is a story of an idea that gradually takes the fainan object. Google
understands this process. To make the story untfisddcompany launched the
idea of Google Glass before its full commercial@at Early in the innovation
process, individuals can start creating storiesiarajining future uses of the
product.

» Let consumers participate as cultural agents collaborative projects,
consumers contribute and define technical aspectdemtures of the product.
Most of the extant literature focused on this comsurole. Consumers can
also work at a more abstract level, by detailing angotiating the meanings
of an innovation. The resulting outcome is the posiof the product within
the appropriate cultural background.

» Adapt the meaning of the innovative produstell-designed communication
campaigns and marketing strategies can place towative product in a more
appropriate cultural background and then let uderselop further meanings
from that starting point. Google positions Googlass in the cultural realm of
products that revolutionize lifestyles and markeap forward from the past.
The company has ample room to enrich these meabyng®-creating them
with consumers.

* Observe on-going consumer conversations aroundotbduct The creation
of meanings by consumers does not stop at the predaunch. Consumers
continue their conversations around the produca ivariety of forms, from
debates in specialized forums to videos postedanTube. The trajectory of
the product life cycle can be adjusted accordinthi®discourse. For instance,
in the future, the conversation around Google Ghaggt hypothetically turn
towards the literacy of consumers and the skililmired to use the product. By
observing the emergence of tutorials on how tothsgroduct, Google might
enter this conversation with its own tutorials. imove can be made only
through a continuous monitoring and cultural arialgé consumers.

The present study can be further improved andintgtdtions can be overcome in
three areas: 1) extend the study of Google Gla#sam on-going longitudinal study,
wherein future researchers may observe how GootgssGwill spread and which
consumer practices will gain a foothold; 2) to yullnderstand the consequences of
new technologies entering the market, future redesmr can explore other
groundbreaking consumer technologies that, likegBoGlass, extend the abilities of
consumers; and 3) conduct interviews with user¢heir inner experiences and with
managers to understand their implicit expectatams strategies.

The emerging figure of the innovation manager toaaast be richer than in the past.
The innovation manager should be a professiondl avitvide range of competencies.
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The innovation manager should possess technologimhimanagerial skills and some
anthropological knowledge and sensitivity towarddtwal issues. As the case of
Google Glass suggests, offering an innovation ® iiarket necessitates a clear
understanding of the cultural underpinnings througtich consumers will accept or
reject the innovation. In order to create this ‘@mted” curriculum the following
steps could be taken: 1) business schools, in ttmirses on innovation, could
provide educational resources and lectures baseantimropology and the CCT
literature; and 2) innovation managers could ommaniorums and occasions to
exchange ideas regarding general trends in consoofierres, regardless of specific
industries and sectors; this exchange of ideas dvbehefit innovation thinking in
general.
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Abstract. This paper considers the question of which strestustrategies and
practical activities large firms can use to sucit#lys create a sustainable
innovation environment within an organisation. Treper has a special focus
on communication activities used to support thiange process. Using the
ADKAR change management model as the underlying dvaonk, this study
analyses the story of a large professional serfifogs national innovation
program to show and discuss a successful exampke p@per shows how the
firm successfully managed both the change projedtthe stakeholder change
to transform the nature of their organisation. Tgeper provides valuable
insights for professionals, practitioners, consuiaand academics involved in
or studying the creation of innovation and how féea this within large
organisations.

Keywords. innovation program; innovation management; sushkdna
innovation environment; large enterprises; ADKAR mf@ management
model; communication; organisational change; stakkn change; structures,
strategies and practical activities

1 Introduction

The growing interest in innovation within large anjsations has developed alongside
major changes in the academic, technical, politieatl business environment.
Especially intensification and rapid changes in¢bhepetitive environment (Siguaw
et al., 2003), fostered by factors such as gloatdie (Gummesson, 2002) and faster
technological development (Santoro and Chakral#062), increased the need for an
immediate adoption of these changes and the dewelopof innovative products,
services, processes and business models (Szed), 200

Whilst innovation, which can be understood as thecassful introduction of new
products, services, processes or business modetxke and Katz, 2003), has been
shown to be a key driver in organisational growlugker, 2002; IBM, 2006),
innovation is still not completely understood ocegted by those involved in large
firms. The responsibility to shareholders, neednmage risk, lack of understanding
of innovation (including its benefits and appropgiprocesses to facilitate it within
the organisation), and desire not to be distrafrtad current business are some of the
reasons for this.

With there still being no commonly accepted metliod establishing a successful
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firm-wide innovation program that can be used iffedént sectors and with the
development of innovation strategy theory stilaigrowth phase (Davey et al., 2008),
still far from reaching maturity, the ability to tgeesources committed at the executive
level can be difficult. Whilst the Google approawhallowing staff to have 20% of
their time dedicated to new venture creation (CafQ7) has been successful in
achieving growth within the software industry, ibynnot be realistic for most large
firms.

Establishing a common definition for innovation aridion of how it can assist the
firm’'s objectives is a vital first step in establisg an innovation program. This
process however can be extremely problematic withige firms owing to the
complex nature of large organisations as well asdfien difficult task of getting
buy-in from key personal at the top level of thgamisation. Conversely, getting
understanding, trust and acceptance of the benafits process of innovation by
employees, suppliers, customers and shareholderalsa create significant issues in
getting momentum for an innovation program.

Therefore, the objective of this paper is to creatbetter understanding of which
structures, strategies and practical activitiesgdarorganisations can use to
successfully create an innovation environment withh organisation with special
focus given to communication activities used topsarpthis change process. In order
to do so, this paper uses the case study of a [a@fessional service firm and its
innovation program — a program recognised as aesgéd example in how to

engender a more innovative corporate culture.

A further objective of this largely exploratory diuis to develop a framework for the
infusion of innovation into a large organisatiothex than how to build an innovative
organisation. This paper therefore is targeted w&dfepsionals, practitioners,
consultants and academics involved in or studyliegcreation of innovation and how
to affect this within large organisations.

This paper is organised as follows. Firstly, thextnsection briefly reviews the
literature with respect to the creation of an iretgyn environment as well as to
organisational change. Following an outline of thBKAR model (Hiatt, 2006)
acting as the theoretical framework, section fougspnts the research design of the
present study. Chapter five then introduces tha’§iinnovation program as well as
describes the methods they employed in building emdom for the innovation
program within and outside the firm with speciatdie on communication methods
used. The paper outlines the full context of thegpem so that the reader can
understand the way in which the firm combined granternal and external
communication with hands-on innovation activitiasorder to win over stakeholders
in the organisation. Following a discussion of tesults, the paper closes with a
conclusion and suggestions for future research.

2 Literature review

Research on creating a sustainable innovation @mvient within enterprises is
closely linked with the concept of entrepreneursimg especially with the concept of
intrapreneurship. Following Schumpeter (1934) asll was Drucker (1985),
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entrepreneurship can be defined as “the processodvering and developing an
opportunity to create value through innovation” {@mcic and Hisrich, 2001) which
is also the core of organisational innovation. Morecently, research on
intrapreneurship (Pinchot, 1985), which is alsolechlcorporate entrepreneurship
(Zahra, 1991) or corporate venturing (Stopford Baden-Fuller, 1994), has evolved.
This research stream focuses on the applicatioth®f entrepreneurship concept
within existing organisations (due to the commoagesof the term entrepreneurship
this study stays with the term but refers heredfbeits application within existing
organisations). Today, broad consensus is reattaddstering entrepreneurship can
help to enhance a company’s growth and profitab{itahra, 1991). Acknowledging
this potential, the question arises whether or aat organisation can foster
entrepreneurship, if so, how? Since entreprenquitakis place in interaction with its
environment (van de Ven, 1993), organisations ntedorovide an innovation
supporting environment in order to enhance motgtinspiration and drive (Russel,
1999). Most researchers believe, that environmefatztbrs such as organisational
cultures, social networks, reward systems and ateqesource allocation can foster
entrepreneurial spirit and help to extract entrepweial value (e.g. Hisrich and
Peters, 1998; Gnyawali and Fogel, 1994). Moreoslear goals, strategies and tasks
are needed to encourage employees to act as emegjps. Given the required time,
space and monetary as well as non-monetary resuecgrepreneurs are able to
exploit their full potential and to develop new éderesulting in organisational growth
and competitive advantage.

Today no accepted method for creating a successfdl sustainable innovation
environment exists. Rather, vague concepts suciheagoncept of ‘organizational
slack’ which allows staff to have a certain amoahtime (15 to 20 percent in the
cases of Google and 3M) dedicated to new ventweation are known (Carr, 2007;
Bartlett and Mohammed, 1995). However, to expldie tmentioned potential,
organisations need a strategic approach to chahgenselves to create an
environment suitable for entrepreneurship.

The following section briefly reviews the literaguon firm-level innovation models
as well as change management — the two parentiébsexfrthis research.

2.1 Firm-level innovation models

The use of innovation models to explain and/or guithovation management has a
long history. In his seminal work, Rothwell (199dharacterised 5 generations of
innovations models, from the 1950s until today.

First generationinnovation models (1950s to mid-60s) are simphedr sequential
process models focused on technology push. Heeeetphasis is on the research
and development (R&D) process with the market/qusts just being the ‘receiver’
of the innovation, thus not being the initiator tbe innovation and/or shaping the
innovation in the commercialisation proceSecond generatiomnovation models
(mid-60s to 1970s) are still simple linear sequartiowever with the market being
the starting point of innovation. Also called markmill, customers / consumers
represent the source of innovation. In these mo&&DH reacts based on the market
needs identified. Compared to first generation t@ion models, these models focus
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more on marketingThird generationinnovation models (1970s to 1980s) combine
the key aspects of the first and second generatiodels, namely technology push
and market pull. With the first two generationsnoesequential models, marketing
and R&D are integrated in the third generation viitadback loops existing between
the different stages of the mod@&ourth generationinnovation models (1980s to
1990s) are focused integration of parallel teanmdepartments / activities (e.g.
marketing, R&D, product development, product engiimgy, manufacturing). The
models consider not only the integration withimf, but also the external integration
with external organisations and individuals suchsappliers and customerBifth
generationinnovation models (1990s till today), also cal®dtems integration and
networking models, are fully integrated paralleivelepment models. The main
differences to fourth generation innovation modale the extensive usage of
information technology (automating and speedingnamy processes) as well as wide
integration of network partners, both horizontat/well as vertically integrated.

As the above described development illustratespvation models have become
more and more complex, inter-disciplinary and inségd over time. Innovation
models and firm-level innovation management are cmisidered anymore as a
simple linear process containing a small numberdatfvities only, but integrates
various aspects from a wide range of disciplind®sk aspects, often also mentioned
in literature as key success factors, include orgat(e.g. Amabile, 1988) and
entrepreneurship (e.g. Drucker, 1985; Burgelman Sanles, 1986), cross-functional
teams (e.g. Baldridge and Burnham, 1975;) and mtoflyproject champions (e.g.
Rothwell et al., 1974), team structure (e.g. ScH®§3; Frohman, 1978) stage gate
processes (e.g. Cooper, 1983), leadership (e.gk @d Fujimoto, 1991), customer
and user integration (e.g. von Hippel, 1976, 1%@&thwell, 1972), innovation culture
(e.g. Burns and Stalker, 1961), integration of mxdksources and organisations (e.qg.
Chesbrough, 2003), absorptive capacity (e.g. CalnenLevinthal, 1990) and internal
and external communication (e.g. Marquis, 1969;hietl, 1972; Rothwell et al.,
1974).

Due to the multi-facetted nature of firm-level iwation, introducing a new, or
restructuring an existing, innovation program witlsirganisations can be considered
as a highly complex and time-consuming activity. iAgovation programs have an
influence on the work of many employees in an oiggion, change management is
often applied to increase the chances of success whw innovation programs are
introduced or an existing innovation program isatbed. Therefore, the next section
will briefly review existing literature on changeamagement.

2.2 Change management

Due to the increasing need of (corporate) renewaloday’s knowledge society,
fostered by factors such as faster technologicatldpment or globalisation, change
management has attracted a lot of interest in #s¢ gecades. Various starting points
for discussions on change management can be iigeniif literature, e.g. discussions
on incremental vs. radical change (e.g. Burnes4R(flanned change vs. continuous
change (e.g. Burnes, 2004; Peters and Watermar?) 188 the discussions on
ambidextrous change (e.g. Duncan, 1976). For a restensive review on change
management literature please refer to lles ande8atid (2001). In this section,
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however, the focus will be on different definitiormd perspectives of change
management.

Change management definitions primary focus onettdferent perspectives: (i)
change management as a systematic process, (ligehaanagement as a means of
transitioning people, and (iii) change managemesrd avay to achieve an outcome /
make an impact. While some definitions focus on quee or two perspectives others
integrate all three. Ryerson (2011, pp. 4-5) pressesome example of definitions,
primary from practice. Key elements of these d&bfins include:
» to approach systematically and apply knowledgedgse perspective),
» tolead, manage and enable people (people pergpgcti
» to help people transition (people perspective),
» to accept new processes, technologies, systemgctists, and values
(outcome/impact perspective),
* to transition employees from their present way ofking to the desired way
of working (outcome/process perspective).

A definition that integrates the three perspectivas been developed by the Change
Management Learning Center (cited through Natioemining Consortium, 2013, p. 1):

Change management refers to “the application of #e¢ of tools,
processes, skills and principles for managing thepte side of change
to achieve the required outcomes of a change projeinitiative.”

This definition integrates the systematic processthe resources used in the process
(tools, skills, principles) and the “people sidd"tlbe change, and states that a certain
outcome/impact is expected.

Indeed, transforming an organisation towards arovation-friendly environment,
and convincing the different internal and extestakeholders of innovation is often a
very hard task due to the necessary (often largene of change in an individual's
thinking and acting. There is a growing view thasistance to change is a natural
phenomenon (Buchanan and Huczynski, 1985) andrtitiating change often results
in a process which is accompanied by competitiahtarstility (Lindblom, 1994). As
a result, organisations need to find appropriagaizational structures, strategies
and activities to force a change of their differstatkeholders which, in turn, results in
greater innovation activity, new income streamswa#l as organisational growth.
Figure 1 shows a conceptual framework covering ehtsee elements and the
perspectives derived from the definitions preseatsolve (process, people, impact).

Organisational Greater innovation
structures, strategies| | |ndividual change | activity to create
and activities to force[ 7 (stakeholder) d sustainable new

change income streams and

nrAanicatinnal Armw

Fig. 1. Conceptual framework

In the next section different change managementetsaate discussed to identify the
most suitable one for this research purpose — nammelerstanding the creation of a
sustainable innovation environment within largeceptises.
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3 Theoretical framework

Literature refers to a variety of models which t&nused for explaining and fostering
organisational change. For instance, the McKinseWodel developed by Peters and
Waterman (1982, 1990) breaks down an organisatitinsieven elements which make
up an organisation, namely shared values, stragtgicture, systems, style, staff, and
skills. Since these elements are linked to eaclerptthe model can be used to
diagnose organisational issues and to plan ord#mish change processes. Another
change management model developed by Lewin (194d)sés on the process of
change. Lewin's model refers to a three-stage ahamgcess of unfreeze, change,
and re-freeze. Basically, this means that inegfgtance has to be overcome first
(unfreeze) before change can occur (change) andethesituation can be stabilised
(refreeze). Yet another model can be found in K&tt€1996) book ‘Leading
Change’. Kotter proposes an eight-step processreating organisational change,
including (1) establishing a sense of urgency,ofeéd by (2) creating a guiding
coalition, (3) developing a vision and strategy), ¢dmmunicating the change vision,
(5) empowering broad-based action, (6) generatiogtderm wins, (7) consolidating
gains and producing more change, and finally (&haring new approaches in the
culture.

While all three models provide valuable insighttoichange and its management,
none was seen as optimal to investigate the chafigen organisation and its
stakeholders towards an innovative culture. McKyise7s Model focuses on
building blocks, but neither on the change prodessf, nor on the individual’'s
change required. Lewin's unfreeze-change-refreezmein on the other hand,
provides a too simplified look at the innovationanlge process not being able to
handle its complex nature. Lastly, Kotter's eigteps model provides a detailed
reflection of the change process, but does nothmufocus on the individual which is
recognized as being a key component in change reamag in respect to innovation.

Since people rather than processes are seen amtheriority of any successful and
sustainable change management approach (Tiern&g; McAlpine and Jackson,
2000; Dawson and Jones, 2003), the ADKAR model t{H2006) has been highly
valued for its separate consideration of the chgmgeess for employees and has
been chosen as the theoretical framework of presady. Consisting of five building
blocks (awareness, desire, knowledge, ability, r@ntforcement), the ADKAR model
looks at individual change management, meaning blbange can be fostered at a
personal level (x-axis in figure 2). However, thedal also considers the phases of a
change project, namely business need, concept asmyrd implementation, and
post-implementation (y-axis) since successful ckaogn only happen when both
goals are achieved (project level as well as engadgvel goals).

In contrast to the original ADKAR model, the modeded in this study has been
altered slightly. Rather than simply looking at tleange made by employees, this
study considers all stakeholders involved in thangfe process (e.g. employees,
suppliers, customers or investors). Figure 2 shdes slightly modified model
graphically.
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Post-

implementation Successful

change

Implementation

Concept &
design

Phases of a change project

Business need

Awareness Desire Knowledge Ability Reinforcement

Phases of change for stakeholders

Fig. 2. The ADKAR model (following Hiatt, 2006, p.59)

According to Hiatt (2006) the five elements of theodel (awareness, desire,
knowledge, ability, and reinforcement) must ocaursequence and are cumulative.
This means that all building blocks need to be gmeso execute a successful and
sustainable change. Furthermore, organisations teeestablish the five elements in
order meaning that they have to start with raisingreness before awakening desire,
creating knowledge, forcing abilities, and lasthstering reinforcement. In the case
that one of the first elements is weak, the whdlange begins to break down. For
instance, change will fail if stakeholders are awaf the importance of innovation
and have a desire to take part in creating newviathmns but lack the required
knowledge and ability to innovate. Therefore, oigations need to look at each
element in sequence and foster their achieveméset.fdllowing table 1 shows some
factors influencing the success of each element.

Table 1. Factors influencing each element of the ADKAR mdgatt, 2006, p.45)

ADKAR element Factors influencing success
« A person’s view of the current state
Awareness « How a person perceives problems
of the need for ¢ Credibility of the sender of awareness messages
change ¢ Circulation of misinformation or rumours

< Contestability of the reasons for change

« The nature of the change (what the change is andthaill
impact each person

* The organizational or environmental context for ¢thange (his
or her perception of the organisation or environntieat is
subject to change)

« Each individual's personal situation

« What motivates a person (those intrinsic motivatbes are

Desire

to support and
participate in the
change

http://www.open-jim.org 61



Journal of Innovation Management Kliewe, Davey, Baaken
JIM 1, 1 (2013) 55-84

unique to an individual)

¢ The current knowledge base of an individual
Knowledge « The capability of this person to gain additionabwhedge
of how to change * Resources available for education and training

« Access to or existence of the required knowledge

« Psychological blocks

« Physical abilities

Intellectual capability

The time available to develop the needed skills

* The availability of resources to support the depeient of new
abilities

Ability .
to implement required .
skills and behaviours

* The degree to which the reinforcement is meaningfal specific
to the person impacted by the change

» The association of the reinforcement with actuaholestrated
progress or accomplishment

« The absence of negative consequences

« An accountability system that created an ongoinghagism to
reinforce the change

Reinforcement
to sustain the change

Amongst other applications of the ADKAR model, Histates that it is a “learning
tool for teaching change management, especiallynwdigalyzing case studies of
successful and failed changes” (Hiatt, 2006, p.8@yeeing with Hiatt's statement,
the ADKAR model was chosen to act as the theoidtiamework of present study.

4 Research design

According to the problem of successfully carrying a change in the behaviour of an
organisation’s stakeholders with respect to innovatthe aim of this paper is to

contribute to the research stream of creating ke innovation environments

within large enterprises. In this context, a laeggerprise can be defined as having
250 or more work units and having either 50 millBuro or more annual turnover or
43 million Euro or more annual balance sheet t#akropean Commission, 2003). A
more precise research question is as follows:

Which structures, strategies and practical actestican be used by

large organisations in their quest for infusing am® innovative culture

by instituting a firm-wide innovation program?
In order to answer the research question preseatddscriptive, qualitative research
method was applied. In contrast to exploratory aadsal research which explore
circumstances and coherencies (Kotler et al., 20063criptive research aims to
picture “specific details of a situation, sociattegy or relationship” (Neuman, 2000,
p.21). Due to the fact that setting up an innovapoogram within large enterprises
and convincing different stakeholders is still @ nell researched field, a qualitative
approach was chosen. Strauss and Corbin (1998)edisaw Denzin and Lincoln
(1994) state that qualitative research is an apjatgp method for understanding
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phenomena which are rather unknown so far, and éoploring new
perspectives/concepts. According to Yin (1984) whggests to choose the research
strategy by evaluating three criteria (type of agsk questions, the researcher’s
control over behavioral events, and focus on copteary events), case studies were
identified as the most suitable method for thisagsh project. Case studies aim to
investigate contemporary phenomena within theiurshtsettings (Benbasat et al.,
1987) and are appropriate to research ‘how’ andy*wduestions (Yin, 1984).
Generally, case studies can be undertaken in ¢odgrovide description, test theory
or generate theory (Eisenhardt, 1989, Kidder, 1%8@field, 1986; Gersick, 1988).
The interest of present study is neither to gepenat test theory. Rather, it aims to
provide description how a company achieved the goflconvincing their
stakeholders of innovation. As a result, the stoay an illustrative character.

When undertaking case study research it is cracigklect a case which contributes
to answer the research question. Therefore, thearesiampling was applied instead

of statistical sampling. Theoretical sampling refer a selection which is based on a
case’s richness of information (information-orightampling) and does not take into

account how representative a case is (statistaraping) (Glaser and Strauss, 1967;
Strauss and Corbin, 1990). In regard to choosiegright case, different strategies

can be applied. Flyvbjerg (2004) outlines that aesleers can use extreme/deviant
cases to study unusual situations (problematicspe@ally good cases), maximum

variation cases to determine the significance afucnstances, critical cases to allow
logical deductions with maximal ramifications father cases, or paradigmatic cases
to establish a school for a certain domain.

Since this study’s purpose is to look at a successfse, the extreme/deviant strategy
was applied anthe Firmhas been identified as an appropriate example emddes

a remarkable success stolhe Firmis a professional services firm who recognised
innovation as a pathway to bring greater ingenaity efficiency to the company’s
market performance with clients. It started a n&lannovation program in 2004 to
encourage people to explore innovative ways ofkihipn and applying different
perspectives to solving business issues. More th@00 employees regularly
collaborate on the in-house social media channiéh an equal number attending
service line and national client-focused idea cafié$ workshops aimed at complex
problem-solving and creating opportunities in tharketplace. The premise is that
everyone is an innovator.

As of 2009, with some 80% of the firm’'s employee&sively participating in the
innovation program, more than 20% of the firm'seeue is generated through new
or substantially different businesses and servitaerings. The innovation program is
regarded as highly profitable due to its returnilmvestment of more than 300%.
Having successfully set up the innovation progr#ime, firm was awarded a CFO
Magazine's Accounting Services Firm of the Year Advan 2006 and 2008 with the
commitment to innovation noted as a differentiatfegture, and was named ‘most
innovative firm’ in Australia by another major bness-oriented magazine (2005).

For the empirical data collection, a triangulat{omethod) data collection method was
applied to maximize the internal validity of theidy. The data collection method
chosen included a mix of in-depth personal intewgievith key people within the
company, use of confidential proprietary internadtenial provided by the firm,
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promotional material (including internet and maihet collateral) and personal
experience (Blaxter et al., 1996). A series of tnviews were undertaken whilst the
personal knowledge of two of the authors, one amésr consultant within the

Innovation team, was accessed. Those interviewadudad a partner of the

Innovation Group, a Director who oversaw the inrimra program’s development

and a further Director associated with the impletatton of some of the activities

described in this paper. Candidates were selecssgdoupon their high level of
knowledge of the innovation program. The interviemese transcribed and checked
by the interviewee for accuracy. The notes from ithkerviews were manually

synthesized and then reviewed by the interviewgador accuracy.

The ADKAR model and its success factors outlineds@ttion two provided the
framework for data collection and analysis. Intemges were provided information
about the ADKAR model prior to the interviews, ahe interviewees supported the
process of data collection providing evidence obgpess, either verbal or
documented.

Following a call for great transparency and perkodisclosure of possible
Author-bias and involvement with the organisatidrthee centre of the study (Dyer
and Singh, 1998), it should be noted that two ef¢h-authors worked with the case
organisation in the past. The first author spembesdime working within the case
organisation in order to create a greater depthumderstanding of the case
organisation. The intimate knowledge created thinotingse associations allows for a
much greater depth of analysis and explanation whiguld have otherwise not been
possible. The first author has held the resporisitilf challenging claims made by
the case organisation and ensuring objectivity. idathlly, where possible,
third-party validation of claims has been soughtitalerpin the papers objectivity. It
is acknowledged that a limitation of this paperIdooe the potential bias resulting
from these associations, however it is believed this approach has allowed the
paper to reach greater levels of depth of inforamatind therefore use in practical
implementation.

Table 2. Research design overview

Attribute Characteristic(s)
Research strategy Case study

Aim of the case study Provide description
Type of case study Qualitative

Target population Large enterprises
Industry sector Professional services
Case selection strategy Extreme/deviant cases

Intranet and promotion material, non-structuredrviews
Data sources with key people within the company studied as \asll
personal experiences

The following section now outlines the firm’s inration program and takes a closer
look at the structures set up, the strategies egppiind the practical activities
undertaken.
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5 The case of a large professional services firm

5.1 Introduction to the firm’s innovation program

The firmstudied is part of a larger corporation, a glopafinnected network of firms
in more than 140 countries employing nearly 200,@@0fessionals. The firm
employs more than 4,500 people who provide audk, tonsulting, and financial
advisory services to public and private clients.2009,the firm achieved revenue
growth of 11 per cent in spite of the toughest itrgdconditions in decades after
maintaining growth rates of more than 20 per centtlie previous three yearbhe
firm’s commitment to innovation has supported this dhothrough the development
of new products and services. Known as an employerhoice for its innovative
human resources programs, the firm is committetieiping its clients and people
excel.The firm'sprofessionals are dedicated to strengthening catpoesponsibility,
building public trust, and making a positive imparctheir communities.

Nine years agothe firm recognized the importance of creating and sustgimin
innovation environment in order to archive its atigiois growth plans. Regarding
this, the biggest challenge was to transform thgugaconcept of innovation into a
solid activity for its partners (joint owners andosh senior position irthe firm),
employees (in order of seniority: director, managensultant/analyst, graduate), and
other stakeholders (e.g. clients, industry groygsdors, universities, etc.). Apart
from communicating the significance of innovatioegardingthe firnis overall
business and growth strategy, it was seen as triwiareate a sustainable work
environment which encourages stakeholders to dgtparticipate in and contribute
to innovation.

Since 2004the firm has been addressing this challenge with its naltimmovation
program, which sought to transform the work enuvinent at the deepest level. The
central premise of the program was that “everyoag the right to innovate.” This
means that everyone in the organisation must haxmipsion and encouragement to
“play in the innovation space”. The innovation mam educates and supports
stakeholders who then generate and develop ideakownto improve internal
processes or service delivery to clients, as veetliraating ideas for new products and
services to bring to market. As a structured anthprehensive business process
covering targets, funding, resources and accodiitalthe program covers the whole
innovation process from helping people to geneidgas to the successful launch of
disruptive and breakthrough innovations.

The firm’s initial strategic vision and approachsazased on the framework presented
in figure 3:
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Fig. 3. The first innovation framework

Innovation StrategyThe heart ofthe firnis framework is the innovation strategy.
Defining the role of innovation within the orgartisa, the innovation strategy
provides the context and guiding principles for tthesign, implementation and
operation of the innovation program in alignmentte overall business or growth
strategy. By determining the program’s goals angailves, its boundaries, and its
measures of success, the innovation strategy enatganisations to clarify the vague
and intangible concept of innovation. Most impotianthe innovation strategy is
aligned tothe firms overall business strategy and has a strong ctment by the
CEO/board.

Culture The innovation program aims to create an inneeatulture, and to embed
and continually improve an innovation capabilityast organisation. The objective is
to educate employees (ability), and, most notatdyencourage and maintain their
interest and engagement in the long run (willinghe®inning over the hearts and
minds is seen as a key to drive the quantity as agetjuality of ideas, and finally to
extract value from the program. In order to do gbe firm uses strong
communication, networking activities, a Reward &cBgnition program and relates
the innovation program to the company’s businedti®y which is shaped bthe
firm’s award winning communication campaign.

Idea management softwarghe firm’s idea management software is a web dhaea
management solution providing the primary contamihipfor employees to interact
with the innovation program and with each othere Tentrepiece of the software is
the ability to collaboratively improve submitteckab in order to extract the maximal
value at the end. However, the interaction is moitéd to employees; rather the idea
management software is aligned with the other mgldblocks of the framework and
supports the whole innovation process, includingaigieneration, idea capture, idea
review by an innovation council, idea development Eunch.

Funding & GovernanceEffective governance is vital to achieve the wedfi goals
and objectives, and to manage funding in an apaty manner. The firm has
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employed a multi-tiered governance structure, idiclg an Innovation Executive to

direct the program at the strategic level, and immvation Councils, which perform

the more tactical role of filtering ideas. Finaricéand other resources have to be
identified, approved and tracked to set up and gpare program respectively to

develop and implement ideas. Furthermore, long-temented management and
operating structures need to be developed as ttidbae of the program.

Value: In order to reach the program’s objectives, ancnsure that the program
contributes to the overall business and growthtesgsa specific tangible and
intangible targets have to be defined. These tsrgsbrking as both goals and
measures, ensure in conjunction with costs andfiterieacking, a target-oriented
execution of the program.

Innovation Acceleration TeanT.0 ensure that business as usual does not gbein t
way of high potential ideas with a crucial speedntarket, a specialized team
accelerates the development and implementatiorintd-¢ritical ideas. This team,

focused on maximizing and capturing value of arajdeas expertise in intellectual

property (IP) management, rapid prototyping, bussnease development and go to
market strategies.

Pipeline ManagementThe program’s pipeline management component define
criteria, tools and templates to provide a strieduprocess for moving an idea from
its generation to launch. Different stage gatesv(idea, active concept, funded
prototype, and market expansion) ensure to drigeythality through the program, and
hence to extract the maximal value of an idea.

Due to its internal succesthe firm took the strategic approach of its innovation
program to market and has successfully appliedptbgram to a number of clients
across varied industries, e.g. a large bank inraligt a leading general insurer, one
of the world's leading commercial real estate sewiand money management firms,
and one of the world’s largest news media companies

Over the past nine yeartthe firms innovation program has gone through both minor
and major changes as part of an overall continiilmpsovement cycle. There have
been four distinct points at which the direction thle program changed. Not
surprisingly, these changes correspond with chaigése program’s leadership and
governance structures:

1. Inception (2004) — the program was run by a snedint comprising one
director, a part time communication director anchager. There was a small
provision for operational funding with the focus @eommunication and
socialising the concept of innovation acrdiss firm as a whole. Funding for
innovation initiatives was appropriated and apptwe a case-by-case basis
by an innovation council arttie firmexecutive.

2. Integration and Acceleration (2006) — the prograas aligned and integrated
with the mainstream investment and growth functwinthe firm and a
dedicated pool of funding was allocated. Finanaiglerational, governance
and project management processes were establishedldition, a team of
innovation specialists were assembled to help iatuland accelerate ideas.
This resulted in the creation of a new business (iocussing on the digital
business side) and several spin-off companies.
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3. Innovating Innovation (2008) — To continue to driveovation deeper into
each service line so that innovation could be dmnfily regarded as
embedded in its DNAthe firm developed metrics and KPIs to benchmark and
monitor cultural impacts and portfolio performanégrly results highlighted
the need to enhance ways for staff members tobmidie across its national
offices, industry groups and service lines. A naleation and education
platform was rolled out along with social medialsoimcluding Yammer. The
innovation team of four fulltime and two part-tirmeembers including two
directors and a manager, facilitated departmental @op gun’ ideation
sessions as well as firm-wide initiatives. To ferthtest the assumptions,
experiments with new types of funding models, igeatechniques, execution
strategies and governance structures were condaotéthe resulting impacts
were analysed using the new metrics.

4. Re-vision (2010) — These experimerttse firms successes and track record,
and the economic marketplace led to identifyingoiration as one of the five
pillars of the firmis 2015 business strategy. To ensure tight alignnuén
innovation strategy witlthe firnis organic development strategy, funding and
governance structures have been adjusted and ttesegl. The more mature
innovation program of 2010 will now develop intorde more distinct
functional components comprising a:

 strategic radar for identifying innovation oppoiities
e culture and capability development and
» portfolio management.

5.2  Applying the theoretical framework to the firm’'s innovation program -
Phases of change project explained

Considering thathe firm provides services in the areas of audit, assuramck
advisory, tax, corporate finance and consultingntyato large and middle sized
corporate and government organisations, it perfapgd not be considered to be a
typical environment for innovation. Resistance hamge and the long time-frame to
create momentum for the innovation program actiessirmare common challenges
faced by large firms when seeking to embark on lemm cultural change. Owing to
the nature of the industry in whighe firm competes, with few employees familiar
with innovation,the firm needed to overcome a lack of understanding arsd &fu
innovation and its ability to provide the desiregbwth levels. As a first step, this
required the creation of a structure (InnovatioarRework), strategies and activities
that would drive this change. This created a thu@nge management challenge that
required a multi-faceted change management appnoébha robust communication
strategy at its core.

The firm’s innovation program will now be evaluateding the ADKAR change
management model. Firstly the phases of a chargegvwill be analysed.
Business need

The initiative to develop innovation withithe firm was as a pathway to bringing
greater ingenuity and integration to their marketf@rmance with clients. Further,
the commitment to a long-term strategic focus efting a culture of innovation was
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seen as something that could potentially offeranable growth for the company.
The primary business need therefore was deterntimdat the creation of growth
through innovation particularly focused on imprayiourrent business and creating
new business streams designed to create new revEnmigewas recognised at the top
of the organisation, was pushed tne firmis executive and supported by partners
nationwide.

The firm’'s ranking amongst the ‘big 4’ national fassional services firms was a
point continually communicated internally with tdesire to ‘move up the ladder’
being emphasised. Being a professional services fliat deals primarily with
finance, the communication of current market poritas well as growth objectives
was emphasised to staff using financial data wherewssible. The key message
was: the firm would not achieve desired growth (20% growth tewgewithout
innovating into new services. This message was aamuated and reinforced by
partners and directors in a coordinated ‘sell’ pang to employees.

Concept and design

The firm set out to transform the work environmanthe deepest level, to essentially
changethe firmis DNA. This required a comprehensive strategy,oagzanying
structure and subsequent activities in an innomagimmgram framework in order to
achieve this objective.

The program incorporates five strategic elementst thre integral to ensuring
sustained success (compare also section 5.1):

1. Defining the strategy for innovation and its perfiance based outcomes. This
was about aligning their innovation goals with theverall business strategy
and seeking to embed a sustainable innovative dapafito the organisation.

2. Building a sustained process for translating ide&s value consistently and
over time. Redesign processes to define and reafineidea pipeline. This
included decisions around which criteria would Isedifor progressing ideas
through to the next stage, how would ideas be itised, and how they could
be funded.

3. Implementing a governance and funding model foipsujing and delivering
innovation.

4. Driving a cultural change and communications plan gngaging, educating
and rewarding staff (to be explained in greateaitlat section 5.5).

5. Implementing the value based tools and templatesnéasure and report
through on innovation to monitor and manage thewation process.

Implementation

Implementation ofthe firms innovation program began in mid-2004 with the
mentality that ‘everyone is an innovator’ and sgpyees were empowered to seek
new innovative solutions for their customer’s besis problems. Innovation #ie
firm starts from inside the company and is firmly basada culture that encourages
people to explore innovative ways of thinking arffedent perspectives for solving
business issues. As such, capturing the ‘heartsn@inds’ of the firmis employees
was seen to be crucial in the success of the pmagra

Crucial to the implementation phase was the involet of volunteers (‘many voices
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and hands make lighter work’). Staff members haddowilling to contribute to a
process of personal and professional change. Tured&dion for building innovation
capability insidethe firm was the formation of a team comprising partnerd an
directors who had gone through workshops to gair support for the program. This
team, before the commencement of the innovatiograro involved representatives
from all areas othe firm The workshops also seeded the network of volustee
known as Innovation Champions. The voluntary comityuaf innovation mentors
draws from acrosshe firnis industry groups and regions, and help to inspine
motivate employees to participate in the procedmnipions support employees to
generate innovative ideas and participate in age®designed to select winning ideas
and then develop them into business cases.

The firm strategically involved many levels of itvement but focused its efforts
across three paradigms with objectives within each:

1. The Individual
* Recognising individuality
« Encouraging internal entrepreneurs
« Inviting the individual to contribute and to makelifference
e Attracting talented individuals
« Fostering passionate entrepreneurship

e Pushing innovation creates an environment wheentadl individuals
choose to work there and so assist recruitmentbibgs

2. The Team
» Using the power of combining individual intelleatdatalent across the
firm

* Forming teams that cut across hierarchies and éssinnits
« Creating ‘tribes’ of participants who work together

3. The Organisational level

« Redefining traditional relationships between cusgnsupplier and
even competitor

e Pushing the boundary of the organisation to blue thoundaries
between organisation, networks and supply chains

e Bringing in other organisations to create a network

Post-implementation

The innovation program is an on-going concern whanetinual improvement and
fine-tuning is sought. The firm's commitment to tleeeation of an innovative
environment is seen in their continued investmenthie program with human and
capital resources. Their commitment to this corfrdirection requires them to
continually seek a better return on investment frim program and thus involves
continued dedication.

Most of the activities outlined in the change mamagnt process above are
conducted withinthe firm in the continuation of the innovation. This funthe
reinforces the commitment to innovation within trganisation.

New ways to engage and motivate employees aremta@tly sought and are achieved
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through innovation promotional campaigns, recognitof innovation activities in
performance reviews and being an ever-present ismged in team meeting and
appearing in the inbox and intranet of employees.

Post-implementation activities can also be seethéncontinual monitoring ofhe
firm’s idea pipeline through the idea management soéiviyy the Innovation team
and Executive as well as the objective to rechasé with proven talent in innovation
or are keen to work in an innovative environment.

There has also been a process of continuous impreniebased on feedback obtained
from participants in the program. Some examplethefminor post-implementation
changes include;

* New types of workshops and ideation sessions, sashmorning
“EyeOpener” sessions that introduce edgy new thipk{e.g. Serious
Games, Social Media, Data Visualisation)

* An upgrade of the idea management software tortheviation Academy —
a platform that encourages learning and collabmmads part of the ideation
process

e The rollout of social media tools such as Yammerptomote further
internal communication and collaboration

e Changes in the funding and project management appes — such as the
creation of “microfunds” which shorten the time ded to get funding and
eliminate bureaucracy from the approval process

» Helping teams that receive funding develop rapaqtyping skills

» Reward programs based on collaboration and paatioip metrics

» Development of a “FastTrack Innovation Challengedgram which takes
students from top Australian universities througbemester-long journey
from ideation through prototyping to business case.

Furthermore, the strategic context for the proghes been refined and aligned with
the firm wide strategy to drive from being a vendor to beiogran advisor, but
ultimately acting as a shaper of business and ypdfigure 4 shows the articulation of
the central “strategy” circle within the Innovatiénamework discussed at the start of
the section.

. Shaper of innovative vision
Innovating creating advantage and eminence through
in our country supporting positive transformation of our
nation’s innovation culture.

. Advisor with innovative solutions
Innovating Demonstrating a consistent ability to
for our clients think more creatively about our clients
issues.

’

. Vendor of innovative services
Innovating  secoming more relevant to our clients by

for our firm consistently providing unique, inspiring and
market leading services.

Fig. 4. The firm’s Innovation Strategy
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5.3  Applying the theoretical framework to the firm’'s innovation program
-Phases of change for employees explained

The source of the change withime firmto a more innovative culture was centred on
the need to engage and involve staff in a fun,réstitng and hand-on way. The
innovation program’s premise is that ‘everyonerisranovator’. Inthe firmthey like

to say that the company gives its employees peimnis® play in the innovation
space.

The process of innovate change was considered astnigh priority that it is a Key
Performance Indicator for all employees. A thousangloyees attended workshops
during the initial phase of the program to devdlopvation skills whilst a system of
rewards and recognition celebrate their achievesnent

In respect to the ‘phases of change for stakehsldeis of the ADKAR model, the
following activities were observes:

Awareness

Top-level partner ownership was seen as criticaltf® change to an innovative
culture: “Innovation starts at the top,” said thead of Innovation and Managing
Partner of Consulting in the Asia Pacific regioh.i$ important that the leaders in the
business are committed and understand how criticelvation is to increasing the
bottom line and competitiveness in the marketpl&¢igh targets in mind this ‘vision’
needs to be consistently communicated across tlwewbusiness with everyone’s
role clearly outlined”.

The vision for the innovation program was created @& subsequently updated
annually at the Partner and Director annual forhendfore engaging all senior within
the firm The firm embarked on an all-inclusive innovatiaining program for its
top leaders to clearly communicate what innovaisom@and is not.

Desire

Desire to be part of the program was driven throagtumber of key initiatives. The
creation of firm-wide innovation ‘champions’ to encage and support participation
and keep up the momentum in developing ideas atichgehem to market was seen
as crucial for the creation of a desire to change.

The firm engaged an ‘internal sell’ to introduce thnovation concept to employees
and the need fahe firmto become more innovative to achieve growth targehis
was achieved through presence at monthly meetpasting articles othe firnis
intranet, novel promotions and competitions as wslithe launch of the Innovation
Week concept. It was also achieved through thetfattthe senders of the messages
on innovation withinthe firm came from the very top (executive level) and pagn
The active participation in the program by partnees an example of leading from
the front to which many dhe firms employees willingly followed.

“It is important as a manager to provide the sesjponsorship necessary to drive
ideas through organisational barriers,” says thesgling director and partner tife
firm.

Further, by recognising innovation performance hgividuals in their performance
review,the firmgave employees the incentive to involve themselvdiseir program.
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Other mechanisms for the recognition of ‘early @dog of the innovation program
were also created. These will be elaborated ohduiih section 5.5.

Knowledge

The establishment of a knowledge-base in respecéhriovation was required to
ensure employees felt empowered to be involveterptogram. The emphasis firstly
was to build a knowledge base within individuaigividuals were then also engaged
using teams that allowed the mixing of employeessc different business units in
order to create a shared learning environment. Sofmthe knowledge building
activities included:

* Innovation training courses were made availablermployees at all levels
of the organisation

e Individuals were given a one week ‘innovation imgsien’ through
Innovation Week activities. This included seminansnnovation, speakers
from experienced innovators and hands-on involvémeaninnovation
activities

» Articles on innovation were posted on internallgessed intranet

» Specific coaching and/ or mentoring was providedthtose submitting
ideas through the Innovation Acceleration Team

Ability
A further ingredient seen as crucial for acceptamae to have the required resources
available to the innovation program. The resouveere in the form of:

» Financial resources — not just in terms of fundittee program’s
management but also in terms of funding the iddasugh either
dedication of chargeable hours or indeed througantial investment in a
business concept.

e Tools and materials — These elements were cruoialfdcilitating the
creation and development of ideas which were piljnaranaged through
the ‘innovation zone’. The idea management softwaeated an online
(although internal) access point for inputting, @leping and collaborating
on ideas.

» Access to mentors and experts — ‘Entrepreneurs esidence’ and
Innovation Acceleration Team provided personal boar to selected
employees in order to increase their innovatiotiteds.

e Time — Through the creation of an innovation weithle, firm prioritised
time for employees to focus their efforts on inrtiara Further, employees
were given small challenges by the CEO to commlateng work hours.

In the promotion of the innovation program, them@svan emphasis placed on utilising
fun and interesting methods for encouraging padion in the innovation program.
The fear of change and the actual process of irtirmvavas broken down through
inclusive, hands-on activities designed to engageleyees.

Reinforcement

The firm ensured that reward and recognition wagmifor participation in the
innovation program as well as for relevant innomatsuccesses. This included:
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1. Recognition for idea contributions
« Partner & staff KPI of 2 idea contributions per amim
« |dea contributors recognised at mid-year and ergeaf review times

2. Rewards for approved ideas

e Quarterly award winners for top 3 ideas voted hyolation Council
members ($250 Red Balloon gift voucher)

e Annual award winner ($5,000 toward a course of wits choice)
announced at Partners’ Conference

< Recognition for Innovation Champions

e Annual award for greatest volunteer announced atuanPartners’
Conference

e Innovator of the Year Award announced at annualtnees’
Conference.

A transparent system for accountability was esshbli in the creation of the idea
management software. This enabkbé firm to track who had participated in the
program and how often. Those who were not involtimgmselves in the innovation
program through the Innovation Week events or thhothe idea management
software were encouraged by partners to particifretrigh team meetings, personal
emails and personal attendance at events.

Improvements to the program were, and still aremtinaally sought as are new
activities and methods to get employees in the namng A process of

experimentation, rework and improvement is undenato fine tune the program.
Further, those involved in the innovation groups eontinually rotated to keep fresh
faces and ideas in the process.

5.4  Applying the theoretical framework to the firm's program - Structure of
involvement

The voluntary Innovation Groups were used as a ogefbr getting acceptance and
involvement from employees acrae firm The groups involved key partners and
directors withinthe firm as well as inviting relevant external parties irte
innovation forum and included:

» Innovation Executive - 5 member Steering commiféeénnovation

e Innovation Team - 6 resources devoted to programtegly, idea
generation, idea execution, communications, R&Riopmance, learning

* Innovation Council - 20 Partners who review newasleand sponsor
approved ideas

* Innovation Champions - 30 volunteers from servioed and geographies
who promote innovation at local level

* Innovation Acceleration Team - 3 resources progdépecialist skills in
market analysis, project management and techniaadldpment.
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Using the ADKAR model the following figure defindbe involvement of those
within the organisation at the various stages ef ¢thange process for stakeholders
(the darker the background color, the higher tielirement).

Executive board

Partners & directors

Innovation executive

Innovation team

Innovation council

Innovation communicators

Innovation acceleration team

A D K A R

Phases of change for stakeholders

Fig. 5. Involvement othe firnis partners and innovation staff

5.5  Specific communication activities undertaken irthe change management
process

Internal promotional activities

The firm undertakes extensive internal and extecoaimunication for its innovation
program to ensure acceptance, garner involvemehtyém support and reinforce the
innovation agenda to become part of the company DNA

Internal innovation campaigns

The ‘Innovation Week’ (innovation challenge andaddestival) is the major vehicle
for the promotion of innovation withithe firm Innovation weeks are run 3-4 times
throughout the year with client as well as intercizdllenges. Innovation is promoted
to all employees through regular events, compesticand integration in the
performance review process. In the spirit of ckeaplay, the CEO issues employees
with various competitive challenges such as a “d@9-race” broken into 20-day
laps: every 20 days the staff had to do somethingvative with a client and come
back and record the story. Further activities dythe week include:

» Breakthrough Cafes and Innovation Lounges — Inféremwironments to
‘play in the innovation space’

* Innovation workshops

» Group problem solving around specific themes

* Presentations from innovators

e Competitions for idea submission.
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The Innovation Team has also run campaigns aroarticplar themes deemed to be
significant future problems confronting society .eaqy “Sustainability Week” was
launched in 2007, where 500 new ideas relatingustaiability were submitted to
the zone in one week. A program was also run fointarnational air carrier within
the firmto obtain relevant ideas for their business imprognt.

“EyeOpener” sessions are also run every month wheternal and external

innovative leaders are invited to explore cuttindge topics. These events are
invite-only, with invitations given to top innovatand participators in firm-wide

events and collaboration networks like Yammer.

Reward & recognition

Reward & Recognition is tied to innovation. Perfamoe reviews include
consideration of innovation program participatioReward within the firm is
structured as mentioned in the reinforcement sedticection 5.3.

Internal publications

The firm’s internal publications ensure that inniima themes are regularly seen by
employees. The publications include: an internalstetter published monthly with
specific success stories; Intranet - Innovatiorcess stories are regularly published
onthe firms intranet. In 2009 the Innovation Academy wastzhed, which provides
regularly updated video content and blogs on intiomgopics.

Idea management software

The firm’'s idea management software supports tht@eeprogram to funnel ideas
through an idea pipeline. The firm created an imtiow tool that would allow staff to
submit ideas, collaborate on them and track theiggess in a transparent way. The
software encourages sharing of ideas and ‘innowaléd’ atmosphere where the
power of many was leveraged and provides suggefdiomprovement of ideas. In
2009 the software tool became a part of the InnonaAcademy and the software
was updated to take advantage of web 2.0 techn@odyenhanced collaboration.

External promotional activities

The firm also committed considerable time to prdangtits commitment to
innovation as a further means to stimulating noty oimternal interest in the
innovation program but also external interest. Thél the benefit of attracting
interest from current and potential clients as wasllattracting talent time firm Like
most professional services firnthe firmis susceptible to a high employee turnover
sothe firmis commitment to innovation is seen as point ofedéntiation in attracting
employees. External interest in the program watefed to further reinforce internal
interest and involvement.

External publicationgmedia releases, white papers and newsletters)

» Corporate brochures promoting the firm’s innovatapabilities

« Many media releases to major newspapers, magazames other
publications

e A bi-monthly electronic publication focusing on mwation (external
newsletter)

» White paper publications.
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Innovation leadership

The firm seeks to take a leading role in businésdes in respect to the topic of
innovation and external recognition of efforts thgh a number of methods:

» Innovation partners and directors are sought aftesenters in government
and business circles for conferences, summits @mtbdtables

» The program is frequently used as a business dasly $y business
foundations, innovative think tanks and governnrepbrts on innovation

» The innovation leadership is also regularly prafilen major media in
articles about innovation

» The firm frequently facilitates summits on innoeettiand future topic

» The program resp. the firm won various awards om fianovation.

Sponsorships

The firm also engages in the following sponsorskipfairther sustain its commitment
to innovation:

» Australian Innovation Festival 2005, 2006, 20002®009

+ Australian Business Foundation

* Innovation Leadership Summit — in conjunction withniversity of
Queensland, Business Review Weekly

» Australian Innovation Leadership luncheon serig3622010.

6 Discussion

In this paper, it has been sought to bring clantyhe difficult topic of how to affect

real change within a large organisation in ordecrgate an innovative environment.
Using the case study of a large professional sesvicm, and their transformation
using a combination of structure, strategies artivities, by itself creates a useful
insight into a ‘best practice model'.

It has been explained that simply using commuracathethods by themselves may
not have been enough to create significant innomathange withinthe firm
However by using communication as the centre-piecan all-encompassing change
project, one which combined a ‘change project psscwith a specific focus on the
‘phases of change for employees’, could provideppropriate strategic framework
in an innovation setting.

In respect to how a large organisation could cre@ateore innovative environment

using a strategic innovation program, some gersg@limodels have been created
below based upon the experiencetiod firm for use by other practitioners and to
create a point of discussion.

The question ofwhat process could be followed?

Using the case study, the following model has ®reloped to highlight the nature
of the change management process in respect toccrdsion of an innovation

environment. It reflects, like the ADKAR model itkeghe need to develop the X and
Y axis of the ADKAR model simultaneously. That tig,work through the phases of
change of innovation project at the same time amrmang through the phases of
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change for stakeholders.

© Post-implementation
(CRa]
o o0 .
g0 Implementation
% =%
S _5 Concept & Design
LIS
Q> .
ZJe] Business Nee
< g
D_ —
K A R
Phases of change for stakeholders
Legend: Primary focus- Secondary focus -

Fig. 6. Change process

The question ofwho could be involved?

The following model highlights the possible invaiwent of key players within the
innovation change management process.

Executive board

Senior management
Innovation executive
Innovation team
Innovation spokespeople

HR support

Phases of change fostakeholders

Legend: Primary focus- Secondary focus f

Fig. 7. Key player involvement

Answering the question ohow might the innovation initiative work in realfty

Owing to the need to continually build interest andolvement in the program and
the need to seek continual improvement, the phafstg innovation change project
need to be continually revisited. This works inyalical rotation where the program
regularly seeks to move employees through the ADKplkases of change for
employees. This is especially true for those stakidrs new to the organisation.

Today, the “permission to innovate” is well estab&d withinthe firnis core culture.

Nearly all cultural programs activities include somspect of innovation. The next
challenge is to raise the bar. The firm's executiges believes everyone has not just
the right, but the “responsibility to innovate.” ifhmeans that simply conducting
“business as usual” is unacceptable. The firm'dngas and employees are being
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asked to constantly challenge the assumptions dehirrent offerings and look for
un-addressed needs that clients are facing. Theective is to develop relevant,
qualified problems that require innovative solusoriThese problems are then
presented as challengesthe firmas well as to a wider network of innovators, with
the ultimate goal of generating ideas that arectlirealign with the firnis strategic
priorities and market needs.

Changing the culture from “right to innovate” toe§ponsibility to innovate” will
require a full ADKAR cycle as well. At the time @friting the firmis entering the
Desire phase — awareness has been generated thneagly a year of internal
campaigns and conversations; now partners needsioedthe change. This is being
accomplished by setting a central KPI for serviceed to generate 30% of their
revenue from new or substantially different offgsn This KPI simply cannot be
achieved without a sustained commitment to innovatiThe revision of the
innovation strategy is being structured to enshatthe firmwill have the knowledge
and ability to innovate at the level required thiage that target. Reinforcement will
occur when bonuses and profit shares are tiedrforpgance against the 30% target.

Post-implementation

Phases of Implementation

change of
innovation
project

Concept & Design

Business nee

Phases of change for stakeholders

Fig. 8. Continuous innovation program improvement

7 Conclusion

This article considered the question of how langerises can address the need for
innovative products, services, processes and ssineodels by creating a more
innovative organisational environment. The noveitdbution of this paper is in the
use of the ADKAR change management model in ordegstablish an innovation
program within a large organisation. The ADKAR mbdallows strategic
consideration of not only how an innovation envir@nt can be created in a project
sense but also how change can be affected at dkehstlder level with particular
regard to marketing and communication elementsouation, it is said, occurs at
intersections of people, industries, competencies @ultures. This paper sought to
intersect a strategic change management modelthétmtroduction of an innovation
program within a large organisation. This intergsttsought to create a new
perspective in the process of innovative changkiwlarge organisations.

The paper sought also to highlight practical sepd activities as used Iblye firmin
their quest for altering their firm’'s culture bystituting a firm-wide innovation
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program to create a more generic and useable modaletailing the successful
innovation program of this particular firm and tleps taken to ensure key
stakeholder acceptance and participation, the reaiereceive practical relevant
knowledge. It finally sought to provide a framewdok the management of the entire
process of innovation organisation change.

Managerial and theoretical implications. A managerial implicatiorof this paper is
that developing the culture of an organisation ¢onbore innovative could benefit
from a change management approach. By mappingdbelabment of a successful
example, this paper illustrates that understandihg innovation process, in
combination with an understanding of change managéncan result in higher
success. The paper also illustrates that multiglels of the organisation need to be
involved in this process to ensure successful iians Finally, proper
communication addressing different topics during tthange management process
supports the change proceBsr theory the implications of the paper are that there
could be a relationship between change managemeninaovation development of
organisations meaning that change managementtliteraan play an influential role
in innovation studies. In this context, the inndeatprocess therefore becomes more
prominent in building innovation literature.

Limitations. While this paper provides significant insightstoinorganisational
innovation, change and growth, the findings shdagdconsidered in the light of two
significant limitations. First, it has to be kept ind that the findings are based on
one single case study. Second, a potential autlsr#esulting from the authors’
(prior) involvement in the organisation has to lekreowledged. Therefore, more
rigorous testing is needed to confirm or disconfitre findings presented (validity
and generalisability).

Future research. Further recommendations for future research afelbsvs: First,
future research is needed to determine the tratsfidty of the innovation program
shown to SMEs, other industry sectors, or othentr@s. Second, future research is
required in order to investigate whether or not] #rso, how the various internal and
external stakeholders have to be approached dittgrd_astly, investigating further
successful innovation programs and outlining tispiecific structures, strategies and
activities would be of high value for enlarging hreowledge base on how to generate
organisational growth through innovation.
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Abstract. Sustainability has become one the main drivergnpbvation and
many regions in the world aim to transform into sastainable innovation
region’. Culture is an essential element of the Vmtion environment in
sustainable innovation policies. This article di&ges recent insights in the
theoretical and empirical foundation of innovatjmolicies aimed at developing
‘cultures of sustainable innovation’. A multidiskiary approach based on the
dilemma paradigm of enquiry is used to develop @adyic framework on how
to foster sustainable innovation. The approacipdied in an assessment of the
sustainable innovation culture in two regions: c®iti Valley and Southeast
Netherlands. It is concluded that Regional Innovafsystems can be assessed
by evaluating to what extent a dynamic balancestatdished on each of the
innovation culture dilemmas. However, copying ‘ssx formulas’ for
sustainable innovation from other regions is imgges The dynamic balance
depends on history and culture of the region arcctimtinuous interaction with
the external environment.

Keywords. Innovation, sustainable development, regional celtwcultural
geography, policy, regions in The Netherlands

1 I ntroduction

Many aspiring innovative regions have tried to cdpg success of Silicon Valley,
often replicating the magic word ‘Valley’' in theiegional ‘brand’. Even a small
country like The Netherlands has a Seed Valley/|tHaalley, Food Valley, Energy
Valley, Media Valley and Maintenance Valley. Theipe for regional innovation
policies seems to be to emulate the success fast@#icon Valley as an innovative
region as reported in the extensive literature b tegion, e.g. proximity,
collaboration and sharing knowledge, high qualitf &fe environment,
entrepreneurial mindset and the presence of exteksearch universities (Kenney,
2000; Lee et al.,, 2000; Wang and Horowitt, 2012).récent years many regional
innovation policies have failed with as a resuleicism about policies aimed at
fostering innovation. Therefore, it is one of theim challenges in research of
innovation to develop a framework underpinning weton policies by a
theoretically and empirically founded vision on theovation process.

Innovation theory has shifted over time from theeéir view on innovation (a straight
line from science and technology to innovationjatmon-linear and more dynamic
view. The latter requires taking into account iat#ions between a range of factors in
the wider innovation system, such as entreprengurdiversity of ideas, cooperation,
marketing, design, attracting and developing hurmapital, governance and the
organization of innovation. It is getting increagin important to incorporate
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conditions of sustainability in innovation theomynvironmental changes and other
sustainability issues act as a catalyst to innowatnd it is even argued that
sustainability has become the key driver for innmva (Nidumolu, 2009).
‘Sustainable innovation’ is not just about gen@gtcompany profits, it aims to
benefit the company as well as its stakeholderriojng a balance betweeRéople,
Planet and Profit Innovative companies need to be able to recagsicietal and
environmental challenges and to find creative wiysddress these challenges in
such a way that it provides long term value foristyc(people), long term value for
the environment (planet), and sustainable busifprsiit).

A multidisciplinary approach is critically importato develop successful innovation
policies (Boekema et al., 2000, p.81). Prud’homme Reine (2011), building further
on Cooke (2007), argues that regional innovatidicigs need to address:

The socio-cultural environment: identity and coswoidgnism, attracting talented
human capital, sustainable development,

The economic environment: stability and change lusters and value chains,
technological development and interaction with retéskand end users, cooperative
and competitive attitudes,

* The institutional environment: knowledge infrastire, governance,
financial infrastructure.

In this article a multidisciplinary approach basedthe dilemma paradigm of enquiry
will be used to develop a framework on how to fosseistainable innovation.

Following Jorna et al. (2004), the concept ‘susthia innovation’ will be used here
in a wider context than just innovation aimed aveleping sustainable services,
products and production/manufacturing processeslslh encompasses organizing
innovation processes in such a way that sustaihabicomes a basic attitude, or in
other words, creating a sustainable innovatiorucel{Hautaméki, 2010).

2 Innovation dilemmas and regional innovation systems

The innovation dilemma approach (Prud’homme vann®end Dankbaar, 2009,
2011a, 2011b) is a promising framework to undedsianovation processes because
it acknowledges the dynamics of the innovation psscand allows for addressing
interactions between a wide range of factors in if@ovation system. In the
innovation dilemma approach, creating innovatioftucas is seen as a continuous
process of finding a dynamic balance in a numbéiiedtls of tension’, which can be
described by innovation dilemmas. Tensions exigt @ generating ideas, in
interactions between actors in the innovation psecein attracting talent, in
organizing innovation, in governance of innovatian, short versus long time
perspectives and change versus continuity. Thevatian dilemmas can be derived
from an analysis of the fundamental cultural dilemsnidentified in models to assess
national, regional and corporate cultures (Hamptiemer and Trompenaars, 2000;
Trompenaars and Prud’homme van Reine, 2004; Troagysrand Hampden-Turner,
2010). In the dilemma model of culture, corporatétures, regional cultures and
national cultures are characterized by how theydlam@a number of fundamental
cultural dilemmas. The cultural dilemmas can bediaed to nine innovation culture
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dilemmas at the level of corporate cultures (Pragime van Reine and Dankbaar,
2009), where they show up in the practices of iatiee companies, e.g. in how

Toyota manages contradictions in its innovatiorcpes (Takeuchi et al., 2008) and at
the level of regional cultures (Prud’homme van Reamd Dankbaar, 2011a) where
the innovation dilemmas show up in how various ehtakders try to balance tensions
in regional innovation systems (Prud’homme van BRe&ind Dankbaar, 2011b). This
article focuses on regional innovation culturese Tallowing nine dilemmas have

been identified as a comprehensive set to charaeteegional innovation cultures

(Prud’homme van Reine and Dankbaar, 2011b):

The dilemma in generating ideas for innovative paid and services:
technology/knowledge driven versus user/marketedrivninovation. It can be seen in
the tension between innovation based on recogntibtechnical potential versus
involvement of ‘lead users’ and ‘customer innovatoin the development of
innovative custom products (Thomke and Von HipgéD2).

The dilemma in the interaction between innovatieenpanies: open innovation in
cooperative, trust-based relationships versus dlosmovation in competitive
relationships. It can be seen in the tension betwmeximity to ensure effective
communication and common understanding and distemesoid lock-in (Boschma
and Frenken, 2011).

The dilemma of creativity versus control: regiomahovation led by (often small)
creative companies versus regional innovation lgddten large) process driven
companies. It can be seen in the tension betweenindoce of large, resourceful
‘anchor’ firms (Agrawal and Cockburn, 2003) versmsall firms which can be more
risk taking, pioneering and fast moving (Florida arinagli, 2004).

The dilemma in the regional knowledge infrastruetdocus on fundamental research
versus focus on application oriented R&D and eméepurial activities. It can be

seen back in the tension that is often describeéthasknowledge paradox’ (Boekema
et al., 2000): high investment in good quality fantental research, but insufficient
economic returns.

The dilemma in attracting innovative knowledge verekto a region: high quality of
life versus thriving business climate. It can bersa how highly mobile knowledge
workers balance economic opportunity and lifestglensiderations in selecting
regions to live and work (Florida, 2002).

The dilemma in governance of innovative regionsrtippative culture versus
decisive leadership. It can be seen in the tertsédween consensus building between
a broad spectrum of actors versus taking top-dowaisébns in governance of
innovation systems (Heidenreich and Koschatzky 1201

The dilemma of internal dynamics versus cross-hordennections: Strong
identification with the own regional culture andnfidence in traditional innovation
strengths versus stimulating innovation by opennfess cultural diversity and
utilizing a heterogeneity of perspectives. It candeen in the need to balance ‘local
buzz’ (role of learning processes between actorsegitied in a local community in
the regional innovation processes) and ‘global Ipips’ (role of knowledge acquired
via global communication channels in the regionaloivation process) in innovative
regions (Bathelt et al., 2004).
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The long term versus short term dilemma: innovatiaimed at short term efficiency
and profit versus innovation aimed at transfornefimovations offering long term

solutions for societal and ecological problems. Tdmsion behind this dilemma has
even been acknowledged by usually short term aiententure capitalists: icon

venture capitalist John Doerr said in a lecturevalmimate change and investment
(TED Talks series 2007) that he is turning his fod¢oward innovation in green

technologies ‘to create a world fit for his daughte live in’ and announced the

foundation of a high profile Greentech Innovatiogstiork.

The dilemma of continuity versus change: regionglecglization versus
diversification. It can be seen in the tension leetwfocus on innovation in dedicated
clusters based on past development trajectoriesugennovation focused on future
potential divergence (Harmaakorpi, 2011).

The strength of an innovation culture is determibgdo what extent both sides of the
dilemma are connected to each other. The energp ithe tension between the
extremes, and the energy that is released by makimgonnection can act as the
driver for change and innovation. Successful regidavelop change competence to
cope with the dynamic environment, by a continuptacess of finding a dynamic
balance in each dilemma in a joint effort by vasiatakeholders (Prud’homme van
Reine and Dankbaar, 20114, b).

The dilemma approach fits in with the regional eyss$ of innovation (RIS) approach,
which conceptualizes economic systems as webs tefratated institutions in a
dynamic context in which innovation is the drivifigce of economic change (Cooke
et al., 2004). Todtling and Trippl (2011) definegignal innovation systems as
strongly interacting knowledge application/expltda and knowledge generation
diffusion subsystems in a common socio-economic @ultliral setting. This implies
that the effectiveness of a RIS is influenced bitucal values. A successful RIS
requires the development of a distinctive ‘regioimalovation culture’: the pattern of
norms, values, attitudes, conventions, percep@masassumptions that influences the
innovation processes of companies in the regiois Mdygional innovation culture is
shaped by regional institutional and regulatoryctires and in turn shapes how
companies interact with each other in the regionabvation system (Asheim and
Coenen, 2005). In the dilemma approach, a regidnabvation culture is
characterized by how the nine regional innovatioltuce dilemmas are handled.

In the following, the innovation dilemma approaamdahe systems of innovation
approach will be combined into a multidisciplinagyproach to understand the impact
of regional innovation policies on creating cultgd sustainable innovation.

3 Sustainable innovation

The RIS approach provides a viable theoretical dation for an approach which
includes a wide range of issues relevant for intiomaincluding sustainability. This
is because it sees innovation systems as comps&mnyg in which private and public
institutions are linked. Johnson and Lehman (2006¢ the term ‘sustainable
innovation systems’: innovation systems in whichowitedge is developed and
applied that helps to decrease the negative impagroduction and consumption
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patterns on the environment and on society.

Culture is an essential element of the innovatiowirenment in a sustainable
innovation policy (Hautaméki, 2010). The link beemesustainability and innovation
processes & practices is in creating a cultureustasnable innovation (Vilanova and
Dettoni, 2011): a culture that nurtures innovatiol sustainability.

However, ‘sustainable innovation’ is a paradoxicahcept. ‘Sustainability’ is often
associated with stability and ‘innovation’ with emmal. E.g., Hautamaki (2010)
argues that sustainable innovation is an essexi@atent of business success as well
as social stability in innovation regions. But sirsability can also be understood as a
continuous process that requires a dynamic balémteeen (the emergence of)
problems and the capacities to solve these probl&wns sustainable innovation is
about a dynamic balance between positive and negatianges in the innovation
system. The paradox of sustainable innovation ctglddescribed as ‘the need to
change in order to remain the same’. The dilemmprageh to innovation is
especially useful to get insight into the developmef sustainable innovation
regions, because this approach deals with the olevednt of change competence by a
continuous process of finding a dynamic balance inumber of fields of tension:
tension between preservation of cultural elememthé innovation system that have
contributed to success in the past and culturahefs which become visible in
capacities and competences to find solutions faw secietal and environmental
problems. The tension between stability and chacge be recognized in the
innovation culture dilemmas listed above. Creativiiompetition, entrepreneurship,
decisiveness, diversity, transformation and difieion are associated with change.
Cooperation, trust, process orientation, consensulfjral identification, efficiency
and specialization in traditional regional stremsgthre associated with stability.
Sustainable innovation requires a dynamic balamteden stability and change and
the innovation culture dilemmas show that changd atability are indeed not
mutually exclusive. The stability of cooperationdanust can form the basis for the
willingness to change that fits with open innovati@€hesbrough et al., 2006). The
stability offered by high quality of life can beettbasis for pioneering activities of
creative entrepreneurs (Florida, 2000). The stglili a consensus culture can results
in fast implementation of change after all stakdecd had the opportunity to
contribute (Heidenreich and Koschatzky, 2011). Bhiggests that innovation policies
aimed at developing sustainable innovation cultwas be assessed by how they
address the innovation culture dilemmas.

4 Research

Many innovation regions in the world aim to tramgfianto a ‘sustainable innovation
region’. In Silicon Valley, the Sustainable Silicdalley (SSV) initiative is a case in
point (SSV 2013). SSV is a collaboration of regiagavernment agencies, businesses
and community organizations with the mission tadguthe Silicon Valley community
to a more sustainable future: an economically vihranvironmentally healthy and
socially equitable Silicon Valley. In The Nethentsn the region Southeast
Netherlands (SEN), also known as the ‘Brainporteeg(Brainport, 2011) has the
ambition to develop into a sustainable innovati@gion. In the following the
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innovation culture dilemmas will be used to asshes/ the challenges in the
development of a sustainable innovation culturdh@se regions are addressed.

The assessment of how innovation dilemmas are &dnidl Silicon Valley in this
article is based on an analysis of the extensitexalure about this region (e.g.
Kenney, 2000; Lee et al., 2000; Saxenian, 19949 1981 2000; Saxenian and Hsu,
2001; Wang and Horowitt, 2012). The assessmenbuf imnovation dilemmas are
handled in the region Southeast Netherlands (SENpased on the results of
empirical research in the region which will be désd in the following.

SEN consists of the Southeast of the province abBnt and the province of Limburg
in The Netherlands. Its most important innovati@mtces are Eindhoven (with the
open innovation campus HTCE, the University of Treitbgy Eindhoven, and
innovative high tech companies such as PhilipsA®#8IL), South-Limburg (with the
Chemelot open innovation campus, the UniversityMdastricht and innovative
companies such as life sciences/performance miatesanpany DSM) and Helmond
(with the Automotive open innovation campus). Chagestic for the region is the
presence of a number of clusters in which innoeattempanies collaborate with
knowledge institutes: high tech systems, perforraanaterials, life sciences, energy,
design, food technology, ICT and automotive. Envinent, climate, clean energy,
mobility and health are considered to be the mogiortant sustainability challenges
in the region. The results reported in this artlmléd further on research conducted in
the SEN-region in the period 2008-2010 within tlwope of the CURE project
(Corporate Culture and Regional Embeddedness).nidia research topics in this
project were innovation and sustainability. Resulfsthis project on the topic of
innovation have been reported previously (Prud’h@mwan Reine and Dankbaar,
2011a), however, the results on the topic of snatslity have not been reported in
detail so far. The results on sustainable innowvafio the SEN region were re-
analysed and supplemented with recent research.ré3earch in the period 2008-
2010 consisted of 49 semi-structured in-depth uners with companies and
organizations involved in the regional innovatiolystem, such as regional
governments, chambers of commerce, regional demedap agencies, knowledge
institutes and the management of open innovationpcaes; participant observation
at ten conferences and seminars in the region; dowiment analysis (studying
documents on the regional innovation system antui@)l Supplementary research
was conducted in the period September 2011-Feb2@tg and consisted of twenty
interviews with managers working at innovative camigs in the region, including
expats from Asia, East-, South-, West and Northepar South-America and North-
America; participant observation at four conferene@d seminars (presentation of
the ‘Brainport 2020’ plan for the regional innowati system, seminar on regional
innovation policy at the open innovation campus Géet, an international
innovation workshop in Eindhoven and an ‘open cluaiinnovation’ workshop in
the region); and updating the document analysis.

The research outcomes were analyzed by categotfanimteraction between both sides
of each innovation dilemma by distinguishing théofeing patterns (Prud’homme van

Reine and Dankbaar, 2011a): ‘productive interatti@tween both sides of the dilemma
(synergy); ‘one-sided emphasis’ (neglecting thesiotide of the dilemma), ‘disconnect’

(no connection between the two sides of the dileyxand ‘negative interaction’.
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5  Sustainableinnovation culture: results per dilemma

5.1 Technology/content driven RIS versus RIS driven by users and market
needs

This is the equivalent at the regional level of thell-known ‘technology push’ —
‘market pull’ dilemma. In a technology/content dmv RIS, ideas for new products
and services come mainly from internally driven iaegrs and researchers, often
resulting in products and services with top techgg) but little attention for design
and low consumer friendliness. In RIS driven byrsisend market needs, ideas are
generated by responsiveness to customer needsyandnobilizing customer needs.

In a sustainable innovation culture, environmerdald societal challenges are
translated into innovative concepts such as ecoébgand health products and
services which anticipate market needs. Regiomahation policy can stimulate this
by making the region act as a ‘launching custonf@r’'products and services that
offer solutions for sustainability issues.

Silicon Valley

In Silicon Valley, the role of ‘technopreneurs’ e@tting technological to innovative
business opportunities is crucial in developingyaadnic balance on this dilemma. A
technopreneur is an entrepreneur who combines Keicfinology savvy, creative,

innovative and risk-taking with the ability to repmdze customer needs. A
technopreneur does not follow market trends bubhagat insights into needs and
desires of customers and uses technological egpetti set new trends. Apple co-
founder Steve Jobs is the classic example of adbilValley technopreneur. More
recent examples are the founders of Instagram whphasize that identifying the

problems that people have with mobile photos wadtrdest part for their successful
venture - building the minimum viable product, gegtvital customer feedback,

building simple solutions instead of complicatedusons and bringing that simple

solution to the masses came next. Technopreneusshipt limited to entrepreneurial

firms in high technology areas. The concept cao bésused for entrepreneurial firms
in other sectors. Perhaps it is better to use #ien t'expert entrepreneur’: an

entrepreneur who is able to bridge the ‘conterg sitlinnovation’ with the ‘meaning

side of innovation’. Developing an innovation cufturequires stimulating expert
entrepreneurship by providing a framework so tlcastomer innovators’ and ‘lead

users’ can participate in the innovation processSilicon Valley, Google recently

built the ‘Google Experience Center’, ‘to shardatigry ideas, and explore new ways
of working’ with its clients and business partners.

The innovation culture in Silicon Valley has betedi from the role of big contracting
authorities as ‘launching customer’, especially etisk contracts demanding
innovative technology which could be transferred dommercial applications.
Currently, similar productive interaction in the gren between inventors,
entrepreneurs, investors and the public sectorltsesn the development and
deployment of innovative solutions in the cleanhtemlogy and renewable energy
industry. Entrepreneurship is stimulated via thie&D Tech Entrepreneurship’ course
at Stanford University. At the demand side, théestd California takes a leadership
role in enacting polices to create an early maf&ettechnology related to energy
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efficiency, clean air and water and renewable gnefgamples are a policy plan to
transform the Bay Area around San Francisco ireoBlectric Vehicle Capital of the
U.S. and public-private cooperation in the East Bégantech Corridor.

SEN region

In the SEN region, the emphasis on this dilemmanigechnological potential. An
example is anchor company Philips, known for begainology oriented and product
development driven with engineers dedicated to dexify. Philips appointed an
outsider, Italian Andrea Ragnetti, as Chief Mankgtofficer in order to become more
customer oriented. One of his first actions wasgk Philips managers to test their
company’s products at home in the weekend. Manyrmet to the office frustrated
and admitted that the innovative products were domplicated for users. Ragnetti
then introduced the slogan ‘sense and simplicityan effort to direct innovation
towards applications and solutions that are sinplase and make sense. However,
when Ragnetti was forced to leave Philips in 20%0was still a controversial figure
at the company and Philips was still known as pmédantly ‘technology push’
oriented.

Another example in SEN is the ‘Phileas’, an innoxatand environmental friendly
public transport system developed by the company \Rvith regional industry
leader VDL as most important shareholder. The Edneéh city region acted as
‘launching customer’ of the Phileas, partly in arttestrengthen the innovative image
of the region. However, eventually the project f@ioed the image that the region is
too much technology focused. The Phileas is artratally driven road vehicle with a
large number of innovations in its original designch as an automatic guidance
system. The first prototype of the Phileas was iidnt design but it faced many
technical problems. Even the designers acknowl¢datethe design was perhaps too
futuristic and incorporated too many new featuresone product. In the next
generation a number of innovations were eliminasedthat the Phileas is now
operational, but technically the system hardlyetéhtiates itself from a normal city
bus.

A lot has been done in the region to develop a mostomer oriented culture, such as
attention for design, but the regional innovationltwre is still predominantly
technology oriented, also in the field of sustailiigb

5.2 RIS characterized by open innovation in cooperative trust-based
relationships versus RIS characterized by closed innovation in competitive
relationships

In a culture characterized by cooperation and tkisbwledge sharing in networks
facilitates open innovation. However, too much r@king may lead to regional

‘lock-in’. Competition is associated with competéirivalry, resulting in motivation

for innovation. However, lack of trust may resuft lack of knowledge sharing,
hampering the innovation process. In a sustainabl@vation culture, companies and
suppliers cooperate informally with the goal to égeint success with innovative
solutions for societal problems, but a sustainabfevation culture must also be
competitive to survive competition with other reggo
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Silicon Valley

Silicon Valley has been described as a flourisliggjonal innovation system by the
combination of very competitive circumstances aaebperative attitudes (Saxenian
1994). Saxenian describes how Silicon Valley firwmere successful by competing
intensely, while networking and collaborating irfidmmal and formal ways with one
another. Leading innovative companies in the regioach as HP and Intel are known
for being very competitive but also open in parshgss to ensure that their
innovations diffuse rapidly throughout the regiowdhe industry.

This ‘co-opetition’ attitude is maintained in sus&ble innovation as well. Many
sustainability start-ups in Silicon Valley have p@ small market share or only sell
licences on research patents, but because ofdbgipetitiveness, larger companies
feel compelled to cooperate. E.g., Silicon Vallégctric-vehicle start-up Tesla has
affected the automotive industry despite its smadirket share, because large car
makers feel obliged to invest in electric-vehiclvelopment and partner with a high
profile company such as Tesla. Another example aw Itlean tech companies
cooperate in lobbying for effective sustainabilipplicies, in developing green
technologies to accelerate sustainable innovatimh ia establishing the standards
required to ensure that new technologies such agyitty infrastructure for electric
cars can be rolled out. An example of co-opetitioiSilicon Valley is in the field of
‘smart grids’, the combination of innovative trarission equipment, innovative
meters, and innovative software applications tHhtirderact with each other to
increase energy network efficiency. AutoGrid System Silicon Valley startup in
‘big data’ analytics for the electricity and energydustry, and Silver Spring
Networks, a Silicon Valley based networking platioand solutions provider for
smart grids, are competitors but also have a gfi@afartnership to jointly develop an
innovative energy-saving demand optimizer solutfon utilities, grid operators,
service providers, and large power consumers.

Summarizing, there is positive interaction on tiilemma in sustainable innovation,
because the need to work together to address saisiity challenges goes together
with the need for urgency and innovation brougltualby competition.

SEN

The term ‘friendly’ is often used to describe thdtare of the SEN region: it is
relationship oriented, companies and suppliers esHarowledge in formal and
informal networks and innovation leaders are eagilgroachable. Regional policies
aim to bring companies and other regional actogettter by providing networking
opportunities, creating network organizations, damating projects to stimulate co-
operation and knowledge sharing and by creatingesldor competing companies to
co-operate as partners in innovation: open innomainstitutes which are often
structured as public-private partnerships. The aphere on the open innovation
campuses in the region fits with the tradition etworking and sharing. However,
there is also criticism in the region itself: ‘saimees there is too much networking
going on'. This means there is a risk of regiomatKk-in" and lack of innovation. The
need for more competitive attitudes is felt in thgion, but leads to a certain level of
distrust: ‘the old model of cooperation was basedrast, but now we have to sign
extensive contracts’. This problem shows up espgdia the life sciences sector,
important for sustainable innovation. The backgoima cultural difference between
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how intellectual property is dealt with in diffetesectors. In the electronic industry,
until recently dominant in the region, it was custwy to exchange patents. In the life
sciences industry, companies strive to get exatusitellectual property rights, either
by closed innovation or by obtaining patents viguasitions. The region tries to solve
this ‘trust-issue’ by finding creative ways to shantellectual Property Rights and by
encouraging knowledge institutes to take the leampien innovation projects.

Summarizing: in the field of sustainable innovatitre regional innovation culture in
the SEN region is dominantly cooperation and tougnted.

5.3 The dilemma between creativity and consistency in regional innovation
systems

Room for creativity is necessary for entreprenedessigners, researchers etc. to
generate inventive ideas for products and serviBesulture of innovation requires
entrepreneurial spirit, artistic freedom, tolerarioe creative, committed and often
eccentric people — or, according to 3M, the fisimpany which claimed to have a
culture of innovation, ‘tolerance for tinkerers’ofsistency is necessary to ensure the
widespread use of these inventive ideas and predaa). engineering standards and
innovation systems. A sustainable innovation celtureeds the capability for
‘disciplined creativity’ — the will to continuouslynprove new concepts.

The debate about what type of companies contribiesnost to innovation — big,
resourceful companies or small, creative companielates back to the writings of
Schumpeter (McCraw, 2007). The debate was recestlived by the claim that
IBM’s innovation processes make that ‘IBM is betier creating a sustainable
innovation culture than Apple has ever been or kéll (Fidelman, 2012). However,
according to the dilemma model a sustainable inti@vaculture is based on
connecting the strengths of creativity and disogplin the innovation process.

Silicon Valley

In Silicon Valley, the connection between the ggtbe of creativity and discipline

can be seen in the interaction between small erneprial companies and more
process oriented large companies in the regionalsat within companies. E.g. Intel
is known as being opemnd authoritarian, Google is known for combining
‘relentlessly experimenting’ in a ‘fun’ work envinment with discipline in support

processes. Icon of creativity and innovation Agmaefited in its early days from the
interaction with the Xerox research centre in ®ilicvalley and is now known for

combining creativity and room for imagination wisciplined project management.
Currently, Xerox runs an ‘Artists in Residence’ gram at its Silicon Valley based
research centre based on the idea that by putteagice people together (artists with
researchers), innovation will naturally emerge.

The culture of disciplined creativity is maintaingdsustainable innovation as well.
Silicon Valley based founder of the biotech indysBenentech is a case in point. It
nurtures a culture that values innovation and Isaigssamission addressing significant
unmet medical needs and making medicines that mdttewas known for its
‘independent and free-wheeling culture of innovatitroughout its twenty years of
partnership with the large pharmaceutical firm Rgadind maintains this culture after
a full takeover by Roche in 2009.
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SEN

In the SEN region, the city of Eindhoven calls litse‘creative biotope’. In reality the
regional innovation culture is still dominated layde companies such as Philips and
DSM. The risk of dominance of big companies is thaly tend to specify innovation
processes in so much detail, that creativity iestiand a culture of avoiding risks
develops. In the field of sustainable innovatidms thas happened in the lighting
industry. Philips Lighting was as a world leadetigihting also leading in innovation
in compact, energy saving fluorescent lamps. Fesdhtype of lamps, a relatively
slow innovation trajectory is acceptable becausgelanvestments are necessary for
newcomers to gain a market position. When LED Ilightcame up, the pace of
innovation in the industry increased rapidly ancative American and Asian
companies could catch up with Philips Lighting, éese speed was not the strength
of the company and the region. Philips Lighting badicquire smaller companies in
LED-lighting in order to re-establish its leadingsition. In parallel, it started a
culture change program under the name ‘acceleratéh the goal to reduce
complexity in the innovation process. Interestinglge of the companies acquired by
Philips was Silicon Valley based Lumileds Lightirgnfirming the need to combine
strengths of small and large companies in a swgté@rinnovation culture.

In the life sciences industry, dominance of largenpanies plays a role as well.
Interviewees from smaller and medium sized comEar{feMES) report tension
between dominant big players (Philips HealthcarSMP and SMEs notably in the
field of patents. Big companies reportedly use rttd@minant position to claim
intellectual property. A number of SMEs perceiviaat toublic-private partnerships in
innovation programmes supports mainly big companiehich get access to
intellectual property from the public domain butofact their own intellectual
property.

The presence of big players with financial resosirofers opportunities for small
companies as well: participation in sustainableoimtion projects that require large
investments and cooperation with big companiesoimroercialization of sustainable
innovations. However, in the current regional inaidon culture, the dominance of
large process oriented companies leads to one-sithgdhasis on the consistency side
of the dilemma.

54 RIS focused on fundamental research versus RIS focused on application
oriented R&D

The term ‘knowledge paradox’ refers to regions whtris dilemma has not been
resolved and high investment in good quality fundatal research results in
insufficient economic returns, e.g. in The Netheds (Boekema et al., 2000). In a
sustainable innovation culture, investments in &mdntal research are seamlessly
connected to realizing innovative products and isesv that offer solutions for
societal issues. The role of knowledge institutegoi help in building ‘absorptive
capacity’: the ability of a firm to recognize thalwe of new, external information,
assimilate it, and apply it to commercial ends, akhis critical to its innovative
capabilities (Cohen and Levinthal, 1990).
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Silicon Valley

The knowledge paradox doesn’t apply to Silicon ®gll Especially Stanford
University and its Research Park in Palo Alto pthgekey role in the emergence and
growth of Silicon Valley as an innovation region Wgstering creativity and
entrepreneurship. Stanford graduates have foundedvative companies in the
region such as Hewlett-Packard, Cisco, SUN, Yahod &oogle. The Stanford
Technology Ventures Program (STVP) is dedicated igh-technology
entrepreneurship education and research that mewvittw insights for students,
academics and business leaders. It gives studenigpiportunity to get in touch with
entrepreneurs, venture capitalists and consultimgpanies in the sustainability sector
as well. In the field of sustainable innovationar§ord focuses on cleantech and
renewable-energy, in solar technology and low eigmssechnology but also in
innovation in the economics of the energy systemp, leow to cost-effectively scale
up solar power and other forms of renewable ene&fgnford graduates have
contributed to sustainable innovation in the regignfounding companies such as
electric car company Tesla Motors and solar eneogypany SunPower. Examples of
Stanford spin-offs are Nanostellar, a company dgiey materials for automotive
emissions control, and Mango Materials, a companynnovative technology to
produce biodegradable plastic from waste biogas.

In the area of social innovation, Stanford has alsotributed to the foundation of

innovative non-profit organizations in sustainailiAn example is Kiva, co-founded

by two Stanford graduates. Kiva is an innovativetass that makes it possible for
people around the world to loan small amounts ofi@yao entrepreneurs around the
world struggling to found often tiny businesses. d@rg clean energy and organic
farming.

The positive interaction on this dilemma in Silicofalley is apparent in how
entrepreneurial university faculty members and eisl combine knowledge,
intellectual passion and curiosity with awareneds commercial and societal
implications of their research, thereby acting abrislge between university and
business.

SEN

In the SEN region, the Dutch innovation paradox lhaen acknowledged and
addressed by establishing research institutes anggtgms structured as public-private
partnerships to bridge the gap between educatiordamental research, innovation
and entrepreneurship. Top university research grauqoperate with companies to
make the connection between fundamental reseatkerelopment of products and
services. These institutes and programmes are taddefter the open innovation
concept and are largely based on the open innovatampuses in the region.
Examples are CTMM (Centre for Translational MolecuMedicine) and BMM
(BioMedical Materials programme): research prograsim the field of life sciences
and biomedical materials in which academic hospiaé involved and therefore very
relevant for sustainable innovation. The focus MBA and BMM projects is,
however, on fundamental research. Product developrued commercialization is
out of the scope of these programmes. SMEs thinterimoterms of economic profit
on the short term, and are therefore reluctanattigipate.

A second approach to address the knowledge paradeadorization of investments
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in fundamental research by stimulating academicrepnéneurship. However,

according to interviewees at the business sidegthphasis on valorization makes
academic knowledge actually less accessible forpemmes because university spin-
offs protect their unique knowledge and intelletiuaperty. Moreover, universities

are more distant from the market which makes fiialit to file good patents. The

costs of scaling up and commercialization are oft@derestimated. In the SEN
regional innovation culture, the knowledge parallaz not been completely resolved,
so that a ‘disconnect’ between both sides of thentha is still present.

55 RIS characterized by high quality of life versus RIS characterized by
thriving business climate

This dilemma describes the tension between ‘saitlity of life and ‘hard’ economic
factors. On the one hand, innovation is fosteredattiacting the ‘creative class’ by
focusing on soft issues: an attractive natural armhn living environment, vibrant
cultural scene, good educational climate. Howegepleasant, friendly and relaxed
region may also end up as a retirement haven. Fooussard economic factors is
necessary as well: opportunities to perform andiemxehin business, such as
availability of venture capital and infrastructuiut if a thriving business climate
goes at the expense of quality of life, businessag start seeking improved quality
of life elsewhere for their innovation activitiel®t a sustainable innovation culture,
sustainability challenges lead to commitment atdsatisfaction because work serves
a valuable purpose, which in turn helps in attractind retaining talented people.

Silicon Valley

Silicon Valley’s innovation culture benefits fronmet balance between economic
opportunities and lifestyle considerations (Flori@®02): an attractive green, safe
environment; the inspirational urban environmertt anltural facilities of nearby San

Francisco; inspiring office architecture and offiapace e.g. Googleplex, in

combination with a result oriented and achieveneeignted culture and the presence
of major venture capitalist companies resulting ithriving business climate.

The emerging sustainable innovation sector cortgbto positive interaction on this
dilemma it adds to the attractiveness of the repecause entrepreneurs and workers
in sustainability sectors find additional motivatin working on tangible (‘green’)
projects that are seen as worth your while to wimk Moreover, due to the
attractiveness of the region for venture capitalpmpany has emerged that serves as
icon of the sustainability industry: electric cangpany Tesla Motors.

SEN

In the SEN region, regional policies focus on theft’ side of this dilemma, enabling
an attractive living environment: improve imagefiitaas innovative region; develop
an attractive urban, green and safe environment @ewklop attractive open
innovation campuses with iconic buildings whichveeas symbolic capital for new
ways of working and sustainable development. Thipleasis can be explained partly
by the scarcity of business talent: ‘there are nideas for innovative companies than
entrepreneurial talent to take up these ideas amdthem into a success’. Another
explanation is that the amount of venture capitalilable in the region is much less
than in Silicon Valley. Several initiatives in tlegion which seemed to have the
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potential to develop into a regional icon for susthle innovation failed due to lack
of capital or lack of a solid business case, edilaBd Solar (solar cells), Duracar
(electric vehicles) and the Silicon Mine (raw mékfor solar cell manufacturing).

Philips and DSM try in their sustainability strayetp compensate the lack of venture
capital by creating their own venture capital dwis, in order to bring in external
knowledge and to find external paths to bring owohnhology to the market. For
instance, Philips participates in a venture capitat targeting innovative companies
in health care and invests in the Philips Healthdacubator. DSM invests via its
venture capital division in innovative companies life sciences, biodegradable
materials and sustainable energy.

The regional innovation policy is aimed at strewegiihg the ‘hard’ side of the
dilemma by stimulating education in entrepreneyrshstimulating creative
entrepreneurship and stimulating interaction betweéechnologists and venture
capitalists e.g. by organizing seminars with suecssries of venture capitalists on
the open innovation campuses.

However, in the current innovation culture, thefts@and ‘hard’ sides are still
insufficiently connected.

56 The dilemma in governance of RIS: participative versus decisive
leader ship

Decisiveness in innovation policy leads to cleaufs) but some stakeholders may feel
excluded. Bottom-up involvement including publicrip@pation runs the risk of
supporting too many initiatives in order to keepemody satisfied. Innovation
policy is about the orchestration of diverse, dotifig and competing interests
(Cooke and Schwartz 2011) and requires a combmaifodecisive policy making
and bottom up consultation and participation ingoaon design. In a sustainable
innovation culture, a clear vision from the regiom sustainability serves as
inspiration for bottom-up initiatives by entreprengto take up sustainability issues.

Silicon Valley

The image of Silicon Valley is that of an innovativegion based on bottom-up
initiatives, but the influence of government paion the regional innovation system
in Silicon Valley is more important than often segted. Especially high levels of
spending by the Defense Advanced Research Projgescy acted as a catalyst for
the formation of high-technology firms in the regidcven Google originated from
government-university collaboration, in a data méni program at Stanford
University. The first Apple computer came into ¢eige after the development of
new processors in the semiconductor industry, ifatéld by large-scale government
procurement. In 1993, Joint Venture Silicon ValldySV was established, an
organization bringing together leaders from businexluding venture capital firms,
government, academia, labour and the broader comtynwyith the goal to provide
analysis and action on issues affecting the regieobnomy and quality of life and
work toward innovative solutions. In the field ofissainable innovation, the
Advanced Research Projects Agency-Energy (ARPAsEhspired by the Defense
Advanced Research Projects Agency. ARPA-E fundsvative and promising
projects that have the potential to revolutionizeergy technology for the next
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generation and supports several renewable eneojgabs in Silicon Valley.

Still, in the current regional innovation cultuteetemphasis is more on bottom-up
initiatives than on top-down guidance.

SEN

The SEN region is proud on its ‘triple helix’ mod#lintensive cooperation between
regional (semi) government agencies, business ao@lkdge institutes, However,
the triple helix model has disadvantages as wealbpg@ration in the triple helix can
easily lead to a conflict avoiding consensus calté sustainable innovation culture
requires being able to say ‘no’ to initiatives besm of the limitations in innovative
capacity. Especially expatriates working in theisagexpress the view that too many
initiatives are started in the region, while thésealready a lack of resources for
existing innovation projects. This leads to fragtaéion of initiatives. E.g., the sub-
region Limburg developed separate plans for infiggatlusters ‘Energy Hills’ (solar
energy cluster) and ‘Health Valley' (health carehieh turned out to be too
ambitious.

SEN included sustainability in its vision for 20285 a framework condition
(Brainport, 2011), but within the region the viesvaxpressed that the region should
be much more decisive in making its mark in susiali@ innovation (KPMG
Advisory 2012). Summarizing, in the current regioimnovation culture there is a
strong emphasis on the participative side of thentia.

5.7 Strong identification with the regional culture versus leveraging cultural
diversity for innovation

Strong linkages and knowledge transfer at the ldeaél results in the use of
traditional strengths in innovation but limited omection to distant knowledge
sources. Global connections and openness to cluttinersity allow for tapping into a

wider knowledge base for innovation but may gohat éxpense of using traditional
strengths in innovation. In a sustainable innovatigulture, ‘cross-border’

connections are used to integrate diverse knowladgéhe regional innovation

system. Ideas in the field of sustainable innovatieveloped by immigrants or the
foreign subsidiaries of regional companies are eltéd in the innovation system and
vice versa. The term ‘reverse innovation’ referstite migration of innovations

generated in emerging markets, e.g. Asia, to thiddwoarket, thereby translating the
cultural influence of a region into products andpaot on the world economy.

Sustainable innovation benefits from ‘brain cirdida” (Saxenian, 1999, 2000) as a
global channel for knowledge transfer (Hautama@iL®.

Silicon Valley

Silicon Valley has benefited from cultural diveysiiecause immigrant entrepreneurs
have contributed to the success of Silicon Valleyaa innovation region and often
maintained connections to Silicon Valley after raigrg back to their country of

origin (Saxenian and Hsu, 2001). ‘Immigrants’ amnbedded in the regional

innovation system as entrepreneurs, knowledge werk@anagers, advisers and
investors.

In the field of sustainable innovation, Silicon gl benefits from the connection
between identification with the regional culturedaeveraging cultural diversity as
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well. The originally Indian co-founder of Sun Migystems, Vinod Khosla, serves as
an example. After his career at Sun, Khosla becaemture capitalist at the firm
Kleiner Perkins and now has his own venture capited Khosla Ventures which
focuses on investments in ‘clean technology’ and also active in social
entrepreneurship and sustainable energy.

SEN

The SEN region is historically a peripheral regionThe Netherlands and as a
consequence still very much focused on its trac#tisegional identity in comparison
with other innovation regions. Expatriates workimgthe region perceive SEN as
insufficiently open for ideas from other culturé&bere is still a lack of cosmopolitan
atmosphere in the region’. However, the furtherernationalization process and
establishing cross-border connections proceedsdlyapilnternational oriented

companies and regional education institutes attgiaal talent to the region to
stimulate the international atmosphere. Moreovegding company Philips has
embraced the ‘reverse innovation’ concept for a lmemof sustainable innovations.
For example, Philips introduced worldwide healthecaroducts originally developed
in India for the Indian market. Driving forces fsustainable innovation in this case
are deployment of equipment at large distanceg@dilar hospitals and affordability.
Summarizing, the regional innovation culture in SENows limited productive

interaction between identification with the own towé and openness for cultural
diversity.

5.8 Innovations aimed at long term solutions for societal and ecological
problems versusinnovations aimed at short term economic pr ofit

This dilemma is related to the shareholder — stalkielh dilemma: emphasis on short
term shareholder interest versus emphasis on leny interest of stakeholders
including society at large. In a sustainable intimvaculture, innovations create long
term value for society and the environmémbugh generating short-term economic
returns. A sustainable innovation culture requiagailability of short term finance
and long term finance and a sustainable finanofehstructure: a financial sector that
stimulates, facilitates and supports the transitafnthe economic system to a
sustainable, circular organized economy which seraankind without depleting its
living environment and resources.

Silicon Valley

Silicon Valley is renowned for venture capital fimgl aimed at maximizing short-
term investment returns, which has promoted thergemee of the ‘dotcom sector’.
However, initiatives such as ‘Sustainable Silicoall®y’ have made that the balance
of funding has shifted and the region’s clean tetdgy and renewable energy
industry is rapidly attracting more funding. Silicovalley's ‘cleantech sector’,
sometimes dubbed Silicon Valley’'s ‘new field of dnes’, includes companies in
biofuels (e.g. Solazyme, Codexis), electric velic(@esla Motors), lighting (e.g.
Lunera Lighting), solar (e.g. Solar City and SunBgwenergy storage (e.g. Bloom
Energy, a company that creates fuel-cell boxesdhatpower big data centres) and
smart grid (e.g. Silver Spring Networks). Silicorally’s venture capitalists are
increasingly adding ‘clean’ or ‘green’ technologgngpanies to their investment
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portfolios, but investments in many failed to delivthe returns the investors
expected. The question is, if they are willing taka even larger investments in
disruptive innovations needed to solve environmiesttallenges.

Thanks to Silicon Valley’s reputation in transformgiinnovations to big businesses it
is seen as having the potential to take ‘greenteah®of the domain of ‘lifestyle’ and
subsidized projects. The following comments of dsevver of Silicon Valley's
sustainable innovation culture suggests that thereat least some productive
interaction on this dilemma: ‘We underestimate itti@ortance of Silicon Valley's
entrance into energy matters, but the reason tiseit technological knowledge or
funding — it's cultural. Politically, Silicon Valeventure capitalists — as an idea, as
paragons of American innovation — are potent, fareypotent than more alternative
lifestyle-linked green technologists’ (Johnson, @01

SEN

The SEN region supports and stimulates sustaimaliitiatives and has embraced
the ‘Cradle to Cradle’ concept of sustainable desigd innovation (McDonough and
Braungart 2002). However, within the region thesesbme skepticism towards
‘Cradle to Cradle’, because the economic valueoisatways clear. The pioneer of
Cradle to Cradle in the region is the company DIM&M’s ‘Climate induced
innovation’ initiative has realized innovations lienewable energy, biofuels, metal
replacing composites that make means of transpgirtek and energy-saving, and
lacquers with environmental friendly solvents.

The regional innovation culture in SEN shows lidifgroductive interaction on this
dilemma.

5.9 The dilemma of continuity versus change of the regional innovation
system: regional specialization versusregional diversification

Specialization has the advantage of regional fasuanovation and exploitation of
traditional regional clusters. However, too mucledalization may impede radical
innovations. Diversification means opportunities twoss-fertilization, however, a
region cannot be world leader in everything. Inustainable innovation culture,
sustainable challenges act as a change agentddntiovation system. The idea of
‘diversified specialization’ is developing regioriahovation platforms which connect
past trajectories to future innovation potentiamed at solving societal and
environmental needs. ‘Regional innovation platférane future oriented and based
on cross-fertilization between existing specializgdsters by making unorthodox
combinations. Potential platforms are identified dxploring opportunities to create
synergy at the interfaces of existing clusters.

Silicon Valley

Silicon Valley is mainly known for its high techeetronics cluster but in fact has
multiple crosscutting and hybridizing innovationusfers at various stages of
development. Building upon microwave technologytlie 1950s, it developed its
semi-conductor and electronics platform furtheiirt@rnet technology and a social
media platform. A venture capital industry grewnfreuccessful development of the
semiconductor and electronics platform. In turre thenture capital industry was
instrumental in creating a biotechnology clusteriding on academic research and
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academic entrepreneurship at Stanford and the thityeof California, where the
potential of the ‘double helix’ discovery was reaagd, resulting in the invention of
recombinant DNA, the key to realize the practicaiential of DNA. This led to the
foundation of Genentech, the forerunner of theaweai biotech cluster.

The newly emerging sustainability platform in Solic Valley is based on cross-
fertilization between biotech, electronics, semabactor, internet and social media
clusters, again supported by the venture capithlstry in the region. Summarizing,
there is productive interaction on this dilemmaustainable innovation in the Silicon
Valley region.

SEN

In the SEN region, a number of sustainable innowvapilatforms are being developed,
all based on cross-fertilization between existihgters:

e Smart mobility platform: Interface of High Tech $y®s, Automotive, ICT
and Design clusters

e Medical Technology platform: Interface of Life Seoes, High Tech
Systems, Performance Materials and Design clusters

» Food for Life platform: Interface of Food Technojognd Life Sciences
clusters

* Smart grids platform: Interface of Energy, ICT aHigh Tech Systems
clusters.

On this dilemma, there is productive interactiobaiBzn continuity and change in the
sustainable innovation culture in the SEN region.

6 Conclusions

The nine innovation culture dilemmas can serve aschecklist' to prevent
fragmentation of initiatives in regional innovatipolicies. Isolated initiatives such as
creating an attractive cultural environment for ‘treative class’ or attempts to create
a sustainable innovation culture out of nothingehhttle chance of succeeding — the
development of a sustainable innovation culturaiireg a joint effort in a wide range
of issues by government, knowledge institutes, amgs and financiers, and
balancing top down policies with participative pesses.

The focus in RIS theory and regional innovationiqgges has been rather one-sided
with emphasis on continuity rather than change. moch focus on continuity rather
than change poses the risk of regional ‘lock-irkaBples are one-sided emphasis on
proximity, collaboration and trust (IRE Working Gim 2008: 15 - ‘the functionality
of a regional innovation system is essentially d@t@enaf cooperation culture’), on the
existing regional knowledge basis (Asheim and Coe@®05) and on stakeholder
participation (Heidenreich and Koschatzky, 2011)or# attention for dynamic
elements in regional innovation systems such asnexivity, competition,
achievement, diversity of ideas and change is sacgdo increase the capabilities in
RIS to find solutions for societal and environmémeoblems. Regional Innovation
Systems should be seen as a dynamic environmeritiain knowledge, creativity and
entrepreneurship are transferred into sustainablevations.
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The nine innovation culture dilemmas can be used bienchmarking Regional
Innovation Systems in terms of how the dilemmas laedled. Copying ‘success
formulas’ from other regions is impossible — thea@myic balance depends on history
and culture of the region. However, an analysisao$pecific region will reveal
strength and weaknesses in innovation policies @iatedeveloping a sustainable
innovation system. Competitiveness of a regionabuation system is determined by
the weakest link. The preferred approach in rediomeovation policies is not ‘either
— or’ (focus on one of the extremes of the dilemma} ‘and- and’ (addressing both
extremes but not necessarily connecting them) thubugh-through’ — connecting
both sides of the dilemma in a continuous procédmding a dynamic balance in a
joint approach by all stakeholders — there arearapnent solutions.

The analysis of how innovation culture dilemmas laaadled in the Silicon Valley
region shows positive interaction on most dilemmuth the exception of dilemma 6
(one-sided emphasis on bottom-up initiatives andemough attention for top-down
guidance) and dilemma 8 (limited productive intéat emphasis still too much on
short term orientation side of the dilemma).

The analysis of the SEN region leads to the folfgniesults in terms of categories of
how the innovation culture dilemmas are handled:

* ‘One-sided emphasis’ on one side of the dilemmadenhéglecting the other
side. This is the case for dilemma 1 (dominant netdgy orientation) and
dilemma 3 (dominant process orientation). In bathes, the explanation is in
the history of the region: the dominant presencéanfe technology oriented
companies such as Philips, DSM and DAF and a largi&versity of
technology. One-sided emphasis also holds in the ohdilemma 2 (emphasis
on cooperation and trust, related to the tradifidnformal way of doing
business in the region) and dilemma 6 (emphasjzaoticipative culture at the
expense of decisiveness), in both cases relatedhé¢o abovementioned
emphasis in regional innovation literature on coapen, trust and
participation. Developing a sustainable innovatimrture with productive
interaction on these dilemmas will require morerbn for elements such as
demand driven business models, speed, competitidniecisiveness.

» ‘Disconnect’. This is the case for dilemma 5 whawions in enhancing
quality of living environment and in enhancing thesiness climate are not yet
sufficiently connected. Although there are acti@ised at developing an
attractive living environment and actions to stiatalentrepreneurship, there is
perhaps too much involvement of the public seatathe activities of starting
entrepreneurs and not enough acceptance of théhtctailures are part of a
sustainable innovation culture as well.

» ‘Negative interaction’. This is up to a certain piothe case for dilemma 4. The
Dutch ‘knowledge paradox’ is acknowledged in thgioa, but the current
emphasis on knowledge valorization by universitieakes academic
knowledge in the perception of some SMEs actuabs laccessible. Perhaps
universities are positioned too much as ‘driversth@ innovation system in
publications about sustainable innovation.

* ‘Productive interaction’. This is clearest for dilema 9 which shows a
dynamic balance between continuity (focus on regli®pecialization) and
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change (regional diversification). The explanafionthis is that the region has
developed ‘change competence’ by the need to hapdéious crisis
situations such as the simultaneous problems alingacompanies in the
region Philips and DAF around 1990 and the expedeof another leading
company, DSM, with large transformations (from etatining company to
privatized petrochemical company to life sciencesygany). As a result, the
current economic crisis is seen as an opporturityenew the innovation
system and direct it towards sustainability. Fdemima 7, there is limited
productive interaction. The history of the regianaaperipheral region in The
Netherlands results in a strong identification wilie own regional culture,
however, due to the presence of strongly internati@riented companies in
the region the openness for cultural diversity éases rapidly. For dilemma 8,
there is limited productive interaction as wellndwation aimed at long term
solutions for sustainability issues (‘people’ apthhet’) has been taken on by
companies in the region, but is still too much a&ged with idealism and
subsidies instead of ‘profit’.

Finally, it can be concluded that evaluating howowation dilemma are handled

provides a viable approach to exploring the dynaroiccreating sustainable cultures
of innovation. However, there are some limitatitmshis study due to the case study
approach focusing on comparison of two industegfions, one dominated by a few
large companies and the other with a vibrant midasfe and small companies.

Further research is necessary to assess the dealiidal of the approach. Future

research may focus on comparing regions with simmidustrial sectors, on including

regions in less developed countries, and on inofydiegions where services or
creative industries are dominant.

References

Agrawal, A., & Cockburn, 1. (2003). The anchor tahhypothesis: Exploring the role
of large, local, R&D-intensive firms in regional niovation systems.
International Journal of Industrial Organization1@), 1227-1253.

Asheim, B. T., & Coenen, L. (2005). Knowledge basesl regional innovation
systems: Comparing Nordic clusteResearch Policy34(8), 1173-1190.

Bathelt, H., Malmberg, A., & Maskell, P. (2004).uSters and knowledge: Local
buzz, global pipelines and the process of knowledgsation. Progress in
Human Geography28(1), 31-56.

Boekema, F., Borgers, K., Bakker, S., & Rutten,(®00). Knowledge, Innovation
and Economic Growth: The Theory and Practice of rhizsy Regions.
Cheltenham: Edward Elgar.

Boschma, R., & Frenken, K. (2011). TechnologicalaRzlness, Related Variety and
Economic Geography. In P. Cooke (Eddgndbook of Regional Innovation &
Growth (pp. 187-197). Cheltenham: Edward Elgar.

Brainport. (2011). Brainport 2020: Top economy, smart societgindhoven:
Brainport. Available online &tttp://www.brainport.nl/en/brainport-2020

http://www.open-jim.org 104



Journal of Innovation Management Prud’homme van ®ein
JIM 1, 1 (2013) 85-107

Chesbrough, H., Vanhaverbeke, W., & West, J. (200Bpen Innovation:
Researching a New Paradig®xford: Oxford University Press.

Cohen, W., & Levinthal, D. (1990). Absorptive cajpc A new perspective on
learning and innovatiorAdministrative Science Quarteri$5(1), 128-152.

Cooke, P., Heidenreich, M., & Braczyk, H. (200Begional Innovation Syster(&
edition). London: Routledge.

Cooke, P. (2007). To construct regional advantagenfinnovation systems, first
build policy platformsEuropean Planning Studig$5(2), 179-194.

Cooke, P., & Schwartz, D. (2011). Foreign Directvdstment and Regional
Innovation. In P. Cooke (Ed andbook of Regional Innovation & Growt{pp.
406-418). Cheltenham: Edward Elgar.

Fidelman, M. (2011)Why every company needs to be more like IBM arglliles
Apple. Available online at http:/articles.businessinsider.com/2012-01-
11/strategy/30592122 1 ibm-shares-genius-busimssseir

Florida, R. (2000)Competing in the age of talent: Quality of placedahe new
economy. Pittsburgh: R. K. Mellon Foundation. Available omi at
http://burgosciudad21.org/adftp/Florida.pdf

Florida, R. (2002). The economic geography of tal&mnals of the Association of
American Geographer92(4), 743-755.

Florida, R., & Tinagli, I. (2004). Europe in the Creative Agelondon:
CarnegieMellon/Demos.

Hampden-Turner, C., & Trompenaars, F. (200@uilding Cross-cultural
CompetenceChichester: John Wiley.

Hautamaki, A. (2010).Sustainable Innovation. A New Age of Innovation and
Finland’s Innovation Policy Sitra Reports No. 87. Available online at
http://www.kestavainnovaatio.fi/sustainableinnowatibook.pdf

Harmaakorpi, V., Tura, T., & Melkas, H. (2011). Retal Innovation Platforms. In P.
Cooke (Ed.),Handbook of Regional Innovation & Growtlipp. 556-572).
Cheltenham: Edward Elgar.

Heidenreich, M., & Koschatzky, K. (2011). Regioahovation Governance. In P.
Cooke (Ed.),Handbook of Regional Innovation & Growtlipp. 534-546).
Cheltenham: Edward Elgar.

IRE Working Group. (2008)nnovating Regions in EuropBrussels: IRE. Available
online at

http://www.stmwivt.bayern.deffileadmin/user_uplastdiwivt/Publikationen/Effectiv
e_Regional_Innovation_Systems.pdf

Johnson, B. (2010)Silicon Valley’'s New Field of Dream#vailable online at
http://www.guardian.co.uk/globalcleantech100/sitie@lley-investors

Johnson, B., & Lehmann, M. (2006%ustainability and Cities as Systems of
Innovation. Druid Working Paper No. 06-17. Available online at
http://www3.druid.dk/wp/20060017.pdf

Jorna, R., van Engelen, J., & Hadders, H. (2004jurzame InnovatieAssen: Van
Gorcum.

http://www.open-jim.org 105



Journal of Innovation Management Prud’homme van ®ein
JIM 1, 1 (2013) 85-107

Kenney, M. (2000). Understanding Silicon Valley: The Anatomy of An
Entrepreneurial RegiorStanford: Stanford University Press.

KPMG Advisory. (2012). Nu moet Brainport ook nog Sustainport worden
Eindhovens DagbladAvailable online athttp://www.ed.nl/mening/nu-moet-
brainport-ook-nog-sustainport-worden-1.3554151

Lee, C. M., Miller, W., Hancock, M., & Rowen, H.qQ0). The Silicon Valley Edge:
A Habitat for Innovation and Entrepreneurshiptanford: Stanford University
Press.

McCraw, T. (2007).Prophet of Innovation: Joseph Schumpeter and Creati
Destruction.Cambridge: Harvard University Press.

McDonough, W., & Braungart, M. (2002¢radle to Cradle: Remaking the Way We
Make ThingsNew York: North Point Press.

Nidumolu, R., Prahalad, C. K., & Rangaswami, M.(R009). Why sustainability is
now the key driver of innovatiomarvard Business Revie®7(9), 56-64.

Prud’homme van Reine, P. (2011). Open Innovatiod Begional Growth. In P.
Cooke (Ed.),Handbook of Regional Innovation & Growtlipp. 391-405).
Cheltenham: Edward Elgar.

Prud’homme van Reine, P., & Dankbaar, B. (2009).tHdyen Realiteit van het
Creéren van Innovatieculturen. In R. Van Es & J.omgra (Eds.),
Cultuurverandering: Mythe en Realitefpp. 77-94). Deventer: Kluwer.

Prud’lhomme van Reine, P., & Dankbaar, B. (2D1The dynamic interaction
between corporate and regional cultures. The césgootheast Netherlands.
Journal of Economic and Social Geography, ()2532-547.

Prud’homme van Reine, P., & Dankbaar, B. (2{).1A virtuous circle? Co-evolution
of regional and corporate culturBuropean Planning Studied9(11), 1865-
1883.

Saxenian, A. (1994Regional Advantage: Culture and Competition incsiti Valley
and Route 128Cambridge, MA: Harvard University Press.

Saxenian, A. (1999%ilicon Valley’'s New Immigrant Entrepreneuf&an Francisco:
Public Policy Institute of California.

Saxenian, A. (2000). Networks of Immigrant Entreygners. In C. M. Lee, W. Miller,
M. Hancock & H. Rowen (Eds.)The Silicon Valley Edge(pp. 248-275).
Stanford: Stanford University Press.

Saxenian, A., & Hsu, J. Y. (2001). The Silicon \égHHsinchu connectiomndustrial
and corporate changd 0(4), 893-920.

SSV. (2013). Sustainable  Silicon  Valley. Available online at
http://www.sustainablesv.org/

Thomke, S., & von Hippel, E. (2002). Customers rasoiators.Harvard Business
Review, 8(4), 74-81.

Takeuchi, H., Osono, E., & Shimizu, N. (2008). Tbentradictions that drive
Toyota’s succes$larvard Business Revie®6(6), 96-104.

TED Talks series. (2007)John Doerr sees Salvation and Profit in Greentech.
Available at

http://www.open-jim.org 106



Journal of Innovation Management Prud’homme van ®ein
JIM 1, 1 (2013) 85-107

http://www.ted.com/talks/john_doerr_sees_salvatiord profit_in_greentech.html

Todtling, Fr., & Trippl, M. (2011). Regional Innotian Systems. In P. Cooke (Ed.),
Handbook of Regional Innovation & Growtl{pp. 455-466). Cheltenham:
Edward Elgar.

Trompenaars, F., & Prud’homme van Reine, P. (200Mgnaging Change Across
Corporate CulturesOxford: Capstone-Wiley.

Trompenaars, F., & Hampden-Turner, C. (20IRiding the Waves of Innovation.
New York: McGraw-Hill.

Vilanova, M., & Dettoni, P. (2011Sustainable Innovation Strategies: Exploring the
cases of Danone and InterfacBarcelona: Esade Institute for social innovation.
Available online athttp://itemsweb.esade.es/wi/research/iis/publicaf/@011-
03_SustainablelnnovationStrategies.pdf

Wang, V., & Horowitt, G. (2012)The Rainforest: The Secret to Building the Next
Silicon Valley.Los Altos Hills: Regenwald.

http://www.open-jim.org 107



Journal of Innovation Management Tao, Zhanmingp¥isang
JIM 1, 1 (2013) 108-124

Chinese firms’ outward FDI entry mode choice: The ole
of ownership and network

Bai Tad, Jin Zhanming Qi Xiaoguang

1School of Economics and Management, Tsinghua UsityeBeijing, China
baitao2010@gmail.com, jinzhm@sem.tsinghua.edu.cn

2Judge Business School, University of Cambridge, CatgbrUK
xiaoguang.qi@cambridgejbs.net

Abstract. What determines the Chinese firms’ outward foreigmead
investment (FDI) entry mode choice, and do theyabehdifferently from the
firms from developed countries? To answer this tioesthis exploratory study
firstly summarizes the attributes of the FDI entngdes, including greenfield
investment, acquisition, and joint venture. Furthmsed on the different
attributes of these three modes, we analyze howeShkifirms choose the entry
mode from the role the ownership and network petsges, which are the
important characteristics of Chinese firms.

Keywords. entry mode, ownership, network

1 Introduction

Internationalization has been widely considerethasdominant tendency of our time
(Mathews, 2006), and entry mode choice as oneefithst critical decisions during
the international expansion, one of the key stiatelgcisions during the firms’
development (Brouthers and Brouthers, 2001; Lu®120There are theories widely
applied to analyze the entry mode choice, including transaction cost theory,
resource based view, and institution based viewclwvhave been considered as the
tripod of international business. However, amongséhstudies the empirical study
results are still not consistent. For example,dtismo clear consensus regarding the
effect of cultural distance on entry mode choiceo(Bhers and Brouthers, 2001;
Tihanyi et al., 2005). Besides, more and more fifrasn developing countries have
begun to invest in the international markets. Nk firms from developed countries
gradually investing internationally, firms from ddeping countries prefer to choose
more aggressively strategy — high risk (commitmemth level of control, and high
speed. These ‘tripod’ theories developed withinali@wed countries background are
found difficult to explain this new trend of intexionalization.

Facing the above research gap, this study wilbdhice the agent theory and network
perspective into analyzing the entry mode choiceCbinese firms’ outward FDI.
Coviello and Martin (1999) contended the networkatienship influence initial
market entry and mode of entry, and FDI is viewsdaa effort by investors to forge
linkages with foreign networks by establishing @&s@nce in the foreign country
under the network perspective (Chen and Chen, 1998&)to date there have been
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few researches investigating the specific implaadi to the FDI entry mode choice
from the network perspective. Researches on caigg@ernance within the context
of firm internationalization are relatively spars® (Tihanyi et al., 2005), and even
the current limited researches are mainly about fhéeraction between
internationalization and corporate governance acdifferent countries (Musteen et
al., 2010), so more researches are called for figagig the relationship between the
entry mode and corporate governance. Then we esékbp the framework under the
corporate governance theory and network perspetdiemalyze the FDI entry mode
choice of Chinese firms.

Specifically, this paper unfolds as follows. Fiystwe will integrate the current

researches to summarize the characteristics of &ty modes, including the
greenfield investment, acquisition, and joint veaturhen we will depict the specific
traits of Chinese FDI; After these preparations, dexelop the propositions about
how Chinese firms choose different entry modes iategrate into the framework
based on the corporate governance theory and refweospective; At last, we will

discuss the conclusions and limitations of thisguap

2 Entry mode

Entry mode, as an institutional arrangement foranization and conducting

international business transaction (Anderson, 19@8)been viewed of high strategic
importance, which is greater part of top managergjor decisions related to foreign
market entry.

The main reason we chose these three entry modesenegld investment, joint
venture, and acquisitions) in this study is thaytlare strategic alternatives along a
continuum of control right modes, namely greenfigldestment represent greater
control at one end of the continuum, while joinhitee represent less control at the
other end, and in the middle of the spectrum is abguisition, which is also the
obvious difference between joint venture and adtiois.

About the terminology definition, the acquisitiost&nd for the purchase of stock in
an already existing company in an amount suffickientonfer control (Kogut and
Singh, 1988), along which study, we draw the explbmundary of acquisitions
consist of a controlling equity share with the ramray shares dispersed across many
investors. Joint venture is defined as the pootihgssets of two or more firms in a
common and separate organization by two or moresfi(Kogut and Singh, 1988;
Chang and Rosenzweig, 2001), while Greenfield itmaeats (or foreign start-ups)
involve building an entirely new organization ificgieign country from scratch.

There have been researches analyzing the entry rohdeacteristics but from

different dimensions separately. For example: ntkmalecision theory suggests that
the choice of a foreign entry mode should be basethe trade-offs between risks
and returns (Agarwal and Ramaswami, 1992), whiledgles (2001) analyzed the
international entry mode choice in terms of coss@urce commitment), control
(level of ownership), and risk (related to the lewé resource committed and the
complexity of the environment entered). Similaiigrrmann and Datta (2006) differs
these three entry modes in four important waysluding control, risk exposure,
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resource commitment, and the opportunity to actetize local partners’ knowledge.

Based on the extant literature, we summarized igie different aspects of the entry
modes. Entry mode choice decisions generally irev@vcompromise among these
eight attributes. (1) Speed of getting up and mgn{2) degree of control; (3) risk;
(4) integration; (5) access to complementary cdjpielsi (6) access to intangible
assets that often slow and difficult to build; {[exibility; (8) Learning opportunities.
These three entry modes have distinct charactajstheoretically, which will be
chosen by the managers according to their diffesbjectives (Meyer et al., 2009).

Table 1. The compromise attributes of entry modes

i Joint Greenfield
Entry mode Acquisitions .
ventures investment
Speed Medium High Low
Control Medium-High  Low-Medium High
Access to flow of ... Low-medium High Low
complementary capabilities
Access to intangibles High Medium Low
Risk Low-medium Low High
Integration Medium Low High
Flexibility Medium-Low High High
Learning Opportunities Medium Low-Medium High

Although acquisitions offer a speedy establishmamtocal presence in a foreign
market, (Child and Rodrigues, 2005), they may beosegd with risks of
overpayment, inability to fully assess the value atquired assets, and
post-acquisition integration failures because ofsrcultural differences (Chang and
Rosenzwig, 2001; Dikova and Witteloostujin, 200XTso through acquisitions, firms
could acquire new intangible resources, like tetdgioal skills, eminent brand, and
high-level management (Barkema and Vermeulen, 19@8jch exactly are the
important assets Chinese firms need.

Greenfield investments offer the greatest contookhte investing firm, the higher

degree of managerial autonomy and full control olal operations, yet often

require the longest establishment period, and reqtiie greatest contribution of
know-how (Chang and Rosenzwig, 2001; Dikova andtéibstujin, 2007), on the

other hand higher investment and higher commitmétit new plant also makes the
greenfield a riskier entry mode, facing the undarkagal and economic environments
(Wooster, 2006). Greenfield investment is consideas a route that maximizes
managerial control and the possibilities for gloldégration (Child and Rodrigues,

2005). Greenfield investors may find it harder tdegrate into local business
networks, which may be vital for business succlessause networks are extensively
used where formal institutions are weak (Peng ama P000).

When firms want to enter the foreign market quickbint ventures are preferred to
choose to make full use of the local supply chaid distribution networks (Meyer
and Estrin, 2001). As JVs are a way to draw orrélseurces of a local partner, hence
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involve relatively lower investment and risk (Agaiand Ramaswami, 1992; Chang
and Rosenzwig, 2001). In addition, a very importamracteristic of JVs is that the
shared ownerships enable firms to tap into valuabkources of a local partner
(Dikova and Witteloostujin, 2007), which will pralé a more effective channel for
the transfer of tacit knowledge, not just in prattut and distribution but also in
other areas where internationally competitive satadsl need to achieve (Inkpen,
1995; Simonin, 2004). Moreover, JVs provide the svay share complementary but
distinct knowledge, which would not be shared otlige (Kogut and Singn, 1988).
On the other hand, just because of this shared Wipe it's at times hard for firms
to coordinate with partners whose interests andsgoey diverge. In conclusion,
joint venture is the entry strategy that would bstér, more flexible, less risky and
less costly than internal start-up (greenfiled stwgent) and acquisitions (Pearce and
Hatfield, 2002). The comparative analysis detadves above.

3 Trend and characteristics of Chinese

The editors of Academy of Management Journal (AMijmarized the international
management research in AMJ, and found that almos-tilird of the 269
international studies between 1970 and 2004 inblwellecting data from North
America, ranking first, and then followed Japane tnited Kingdom, and the
Netherlands (From the editors, 2005). So therdianited researches about Chinese
firms’ internationalization, within the entry modesearch field even researches
related with China, it is considered as the hoshty (for example, Tse et al., 1997;
Isobe et al., 2000; Pan and Tse, 2000). To our ledye, there have been some case
and theory studies about Chinese fifmsnternationalization, but obviously not
enough, little is known about how Chinese firmsually make their first steps in
outward FDI, namely, the choice of FDI entry mo@eii(and Jiang, 2009). We firstly
describe the overall pattern of Chinese firms’ ORBbEn summarize the differences
between Chinese firms’ OFDI and firms from develbpeuntries.

3.1 Trend

Figure 1 depicted the Chinese firms’ outward FDielepment path from year 1979
to 2011. As we can see from the data, the amou@hafese firms’ FDI reached 2.7
billion dollars in 1990s from the scratch in 1978%d '80s. 1990 is the first very
important point of Chinese OFDI development histowhich means the rapid
development for the first time (Lecraw, 1993; Taiea, 1993). During this period
Chinese firms were ‘pulled’ to invest abroad toesscmore market and technology
(Yeung, 1999). After joining WTO, Chinese OFDI hbaden growing rapidly and
continuously to reach 26.51 billion dollars in 20Ghd doubled to 55.91 billion
dollars in 2008. Though the global economy slows/midecause of the sovereign
debt crisis and the turbulence in Middle East arattiN Africa, Chinese OFDI
maintains growth after 2008.
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Fig. 1. Chinese FDI developing trend. (source: 2011 StegisBulletin of China's out ward
foreign direct investment; unit: billion USD)

3.2 Location

When Chinese firms initially invest about, they mgi focus in establishing
subsidiaries in the major ports and cities, likeM\¥ork, Hong Kong, and London.
With the developing of Chinese economy, the destina of Chinese OFDI extended
to more developed countries like America, Canadad Auostralia from originally
confined in HK & Macau and other developing cowssgri Till now Chinese firms’
OFDI have been through 177 countries and regioosymying 72% of the global
countries in total. But from the figure 2 & 3 showyj geographically the locations of
Chinese OFDI are more concentrated. Specificaltieein terms of OFDI stock or
the number of foreign subsidiaries, Asia is the nmoportant destination. Besides the
geographical reason, the similar culture and thaietnetwork also attract Chinese
firms’ investment (Sikorski and Menkhoff, 2000).
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3.3 Ownership

Since China’s reform and opening up, the governnmatle the policy, in which
public ownership plays the leading role and divéesens of ownership develop side
by side. And the 16th National Congress report tsomut: “help and encourage
relatively competitive enterprises with variousrfiar of ownership to invest to run
enterprises abroad”, which really stimulate thespas of different kinds of firms
investing abroad. From table 2, we can see, netdéfore the state owned enterprises
occupying the leading role in OFDI, but variousaygmf firms starting to participate
into this international business.

Table 2.2011 Investors classification by registration type

Registration type Number  Percent
Limited liability company 8136 60.4
State owned enterprises 1495 111
Private enterprises 1120 8.3
Company limited by shares 1036 7.7
Cooperative stock enterprises 535 4
Foreign invested enterprises 480 3.6
Enterprises with investment from Hong Kong Macad @aiwan 320 24
Collectively-owned enterprise 130 1
Individual enterprises 110 0.8
Others 100 0.7
In total 13462 100
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3.4 Differences between Chinese firms’ OFDI and fins from developed
countries

Especially within the context of firms in Chinastltore research issue in Chinese
business is related to the roles played by the-staned enterprise (SOE) ownership
since the advent of communism (Ralston, et al. 6208s one of the most important
emerging economies, China presents a distinctivk laghly dynamic institutional
environment (Meyer et al., 2009; Peng et al, 2088} remains a political economy
despite the development of a market system (Chittl Bse, 2001), which intrigued
the scholars to pay more attention to these difiege from developed economies.
But very few researches analyze the relationshtpvden Chinese firms’ ownership
and entry mode choice.

From the developing trend of Chinese OFDI, we @lntie speed of Chinese firms’
internationalization is accelerated (Mathews, 20@#)ce they try to catch up the
firms from developed countries. And compared wiltle tfirms from developed
countries in the international markets, Chinesendirnot only need to face the
‘liabilities of foreignness’, they also confrontettdisadvantages from ‘liabilities of
newness’ (Guillen and Garcia-Canal, 2009), whiclden&hinese firms’ international
entry mode choice different firms from developedrtnies.

4 Framework of entry mode choice

4.1  Ownership

As we summarized in the literature review, extarttyemode researches grounded in
several main theories, like transaction cost aml¢Brouthers and Hennart, 2007;
Zhao et al., 2004), resource-based view (Barneyl)9institution-based view
(Brouthers, 2002; Davis et al., 2000; Oliver, 19%Hd integrated model, including
Dunning’'s eclectic framework (Dunning, 1988, 199#)d multilevel framework
involved firm, industry, and country specific facto(Pan and Tse, 2000). The
premise of these theoretical approaches is thaemiyy mode choices made by the
ideal best decision based on these theories comgidiie compromise attributes of
different entry modes. However, in the real businesrld, foreign entry mode
decisions are always complex, facing incompleteorimfaition and considerable
uncertainty, moreover the decision-makers alwaysn otheir own different
self-interest, goals and preference, so may chdlosedifferent entry mode even
facing the same situation (Musteen et al., 201@)mRhis perspective, since different
types of owners have different self-interest, rigleference and decision-making
horizons, the entry mode choice must be influermpethe firm’s ownership structure
(Wright et al., 2005; Hoskisson et al., 2002).

From the agent-theory perspective, most extantarebers analyzed the entry mode
preference of the manager form the risk dimenssame studies stated that managers
have shorter time horizons. The equity ownershiparhmeans most of their wealth,
and the firm managers would have to take the ausit)(of failure, in which the
possibility exists that they will choose a entry daowith less risky strategy even
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though there still are other strategies availahiightron average have higher financial

payoff, so they will be more risk-averse (Filataghet al., 2007; Pan et al., 1999;

Woodcock et al., 1994). However, Fama and Jens@#jlsuggested that because of
the limited financial stake between the managerthadirm, the agency problems are

more likely to happen, which means that they predeapply some risky strategy. So

there are still no consistent opinions about tis& preference on the entry mode
choice of managers.

However, as we said before, the entry modes arenthig-dimensions’ phenomenon,
which means that we need to consider from moreppetsves about the concept of
entry modes. Apart from the risk dimension, thenttol’ is also the very important
normal aspect the managers will analyze. For tHdipdirms, since the managers
have relative less power to the firm, they would cansider the degree of control to
the subsidiaries as their important objectives.id&s the managers in Chinese firms
always engaged in the day-to-day running of thepammg, so mostly they have been
absorbed by these things leading to have limiteek tand capacity to monitor the
overseas venture (Filatotchev et al., 2007). Rhesforeign market situation is not
where they are familiar with, so facing the potaihtiangers, they will avoid choosing
high commitment entry mode, which needs more coaind integration to put in. In
a word, for public firms, managers prefer to chotdse less risk, less control and
integrated ability needed entry mode while entenimig the foreign market.

The mangers of public firms also pay much morenéiite on the strategic
dimensions of the entry modes. Firstly, the spekdhweesting is very important.
That's because the mangers have to show the achés they have made timely.
And there is much pressure on the managers fromnshthesholders that they need to
make good performance immediately to show theiliteds. That means when their
equity ownership in the firm is limited, the manegeay more attention on the fast
effect strategy. From the opposite, when the mansaya@d a significant proportion of
a firm's stock, they are more likely to focus ondaemphasize investments that
maximize long-term shareholder value (Datta et2009). As we discussed before,
for Chinese firms the international FDI is the imipot path to get the knowledge and
capabilities. For managers of the public firms,udfo this dimension is not the
priority, this is better for Chinese firms’ devetopnt.

Proposition l1a: The larger the public ownership ofChinese firms, the more
likely they will choose joint venture over Greenfigdd investment or an
acquisition.

Compared with public firms, many state-owned firemgoy access to state assets and
intellectual property at a discount, and also thend can achieve financial and
resource support (Williamson and Zeng, 2007). Waetel. (2004) contend that the
firms in China supported by state’s sponsorship amtling support are always
entering and penetrating a host country throughréguent acquisitions. Because of
this supporting, the state-owned firms have higk tdlerance.

Moreover, in China every listed firm’'s board hapaxallel authority structure — the
firm’'s Party Committee — headed by its Party SecyetReal power and important
decisions are through the party channels, leaiegobard and formal corporate top
executives scant real authority (Morck et al., 2008&ith the increasing of the

percentage of the state-owned share, the attewilbbe put by the government and
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the Communist Party of China. So the state-ownedsfiput more attention in the
control of the overall situation. Besides, normiahf always consider a decision from
the economic view, however state-owned enterphse® to incorporate the aims of
building national image, access to the key res@jreahance national pride and so
on. Researchers have documented that there isahtdndency to seek national pride
in investment decisions among the developing c@m{Hope et al., 2010). There are
always accompanying the huge media frenzy, pdlitidarference, and nationalistic
talk during some of the bids originating from thevdloping countries. Compared
with the other firms, the state-owned firms withidtthe new company in overseas to
build Chinese brand. So the state-owned firms priefeacquire higher control and
integration in the FDI, and also need to build flegship firm’ in the international
markets to convey the image of China. But the stateed companies will consider
decisions in the long time, not like the managarfrms more likely to pursue short
effect.

Proposition 1b: The larger the state-ownership of Ginese firms, the more likely
they will choose greenfield investment or an acquison over a joint venture.

4.2 Network

With the modern business environment becoming namd more competitive,
networks have played increasingly important role flons to seek opportunities to
secure information and access knowledge (Zaheat.,e2000). Internationalization
occurs as a result of multilateral externalizatiomugh business and social networks
rather than through internalization (Malhotra et 2003), which would influence the
initial market entry and entry mode choice (Codealhd Martin, 1999).

Institutional research suggests that network lislsagre important to many firms in
Asian newly industrialized economies and other gingrmarkets (Filatotchev et al.,
2007). Especially for Chinese firms, China has fttistinctive cultural and
institutional legacy, including the tendency toyreh close personal relationships in
business transacting (Chen and Chen, 2004), so whesidering the international
strategy, Chinese firms’ decision must be influehde there are the networks
between self and companies in host country. Thevar&t always could be divided
into two directions, namely foreign firms seekirgationship with Chinese firms in
China, also called ‘passive’ inward internationafian for Chinese firms; and
existing local relationship, invested ‘actively’ aalvance.

Inward internationalization. Facing the successful multinationals, Chinese
companies as the latecomers confront a number pbritant handicaps, including
limited marketing capability, weak distribution abdands, a paucity of proprietary
technology, limited breadth of capabilities, ancklaf management depth, which will
usually put the end to the internationalization IgoaChinese firms. However, the
globalization characterized as ‘the world is flaakened these barriers and has also
opened the new gateways and brought the new opyitietifor the Chinese firms
(Williamson and Zeng, 2007).

In China, the Inward FDI preceded the outward Fdid inward FDI has been used
as ways for Chinese firms to prepare to becomeimatibnal corporations in the
competitive global market by the Chinese governmexst early as 1978 (the
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beginning of Chinese economic reform) (Yang et20Q9). Since 1979, inbound FDI
has been legally permitted in China. In just 25rgeBDI inflow rose from US $ 2.43
billion per year in the early 1980s to US $ 153bllion in 2004, and China became
one of the world’s largest FDI recipients since 2Q0he US China Business Council,
2005). Since then the long-term contracts or pestip with foreign companies
through inward internationalization has become ithportant means for Chinese
firms to learn about international knowledge angbezience as a preparation for
internationalization (Child and Rodrigues, 2005).

The wusual inward internationalization paths are OHMriginal equipment

manufacturing), ODM (original design manufacturing) OBM (original brand

manufacturing), licensing of foreign technologytsmurcing, modular products and
services, which can stimulate Chinese firms’ (enmgrgmarket firms) outward

internationalization efforts (Luo and Tung, 200¥ore specifically, OEM, ODM or

OBM arrangements provide Chinese firms the oppdiasnto preserve the own
identity, achieve economies of scale, and gaimgarmational reputation while other
paths involve Chinese firms into the closer netwaith the foreign multinationals,

offering the highly effective mechanism for theitdmowledge transfer (Luo and
Tung, 2007). Below we will analyze the general lspitrs from the inward

internationalization.

The first one is the demonstration effect, in whigmestic firms, could increase their
own productivity by observing these firms’ techrgiks and management practices
and imitate them in their operations through expeso foreign firms’ activities
(Zhang et al., 2010; Blémstrom and Kokko, 1998)cércling to this logic, the inward
internationalization could provide Chinese firmsetchances of the cooperation with
foreign multinationals which will be the source thie operational, organizational
transfer of the competencies and knowledge abowt tw deal with ‘outward’
internationalization (Child and Rodrigues, 2005).

The second one is the accumulated financial andatipeal assets. Young et al.
(1996) also documented that during the inward i&Bonalization, local companies
could accumulate considerable financial and opamati assets, upgraded
technological and process management skills, amdlgi@ed unique capabilities and
learning experiences.

The third one is the employee turnover. When enggsyfrom foreign firms take jobs
in domestic firms, or the foreign firms need toehdomestic firms’ employees, the
domestic firms also could get to know the detailsowt the foreign firms’
technologies and management practices throughrtipbogees turnover, then create
positive spillover effects (Zhang et al., 2010).

The fourth one is the learning effect. Chinese $iran strengthen their international
experience and competencies through learning fromitimational enterprises
involved in this inward internationalization retatiship (Child and Yan, 2001;
Guthrie, 2005), which encourage the firms to commegiources to foreign markets,
manage the risks of expansion and cope with thditiaof foreignness (Guillen and
Garcia-Canal, 2009). Many Chinese firms have leharal appreciated the American
way of doing business through their U.S. partnersich have been operating in
China for years. This may assist Chinese firms dapa themselves to the United
States economy and American business operatiorthiSdnternational preparation
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including the experience and competencies will cedthe potential risk they
perceived, improve their own integration and cdnéitmility, making the firms prefer
to choose more commitment and risky entry mode.

Besides, the competition brought by the foreign panies and the network also
could help domestic firms to increase the competitess. The increased competition
that accompanies inward FDI can force domesticditmincrease their productivity

by updating manufacturing technologies and adoptadyanced management
practices to meet this competitive challenge (Bldom and Kokko, 1998); Over the

two decades, foreign multinationals also helpedllpartners intensify foreign capital

and international contacts and networks throughouar partnerships (Yang et al.,

2009).

Galanz, used to be a town and village enterprissedan Shunde, Guangdong
Province interpreted the path from OEM (inward iingtionalization) to successful
outward internationalization. After years of OEMpsliers for many different

international brands, Galanz accumulated the tdoggp management philosophy,
international experience, brand reputation andlaging the solid foundation for the
future development (www.galanz.com/news, Septemb&r,2009), so when they
entered in foreign market, they prefer to chooseem@mmmmitment, more risky but
relative more control and integration demandeda@alinvested US $ 20 million to
start up an R&D centre in Seattle, opened a brawddevelopment centre in Seoul in
2006 (www.galanz.com/news, September, 16, 2009).

BAW (Beijing Automobile Works Co. LTD) purchasinge Saab (Svenska Aerophan
Aktiebolaget) on 14th December, 2009, surprised wweldwide, and drew the
attention. BAW is a historical carmaker in China, who made fihg can in China
totally independently, but it did not develop vevgll next years. Since the ‘outward
policy’ supported by Chinese government, BAW coapstt with Hyundai and
DaimlerChrysler in China, which provided the oppaoities for BAW to learn and
grow. This also encouraged BAW to purchase the Sa@abw.baw.com/news, ‘Is it
the independent making cars for BAW remodeling 83ab

Proposition 2a: The longer the Chinese firms involed in the inward
internationalization, the more likely they will choose Greenfield investment or an
acquisition over a joint venture.

Proposition 3a: The positive relationship betweenhe state-owned ownership
and the Greenfield investment and acquisition in Cima is the stronger for firms
with longer inward internationalization length and stronger local network
strength.

Outward local network. The opposite direction of the ‘inward’ internatidimation

is the active internationalization, means that texgslocal network before firms’
entry. Firms are exposed on the greater risk, aock roontrol and integration ability
demanding, while entering into the new foreign resérkespecially more distant
markets, geographically and culturally (Filatotchegval., 2007). But this perceived
risk may be mitigated by existing local networkddirms also could improve their
control and integration ability to local firms, senthey can know more about local
firms and get a lot of benefits from the local netky such as the provision of
relevant information on local business opportusijtiaccess to key local contacts,
knowledge and information in a particular destioati experience in dealing with
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local officials and the management of local lab@hi{d and Rodrigues, 2005;
Filatotchev et al., 2007).

As Chen (2004) argued, Chinese firms tend to ralglose relationships in business
transacting, so the local network effect will bermobvious for Chinese firms. The
specific-location network does bring much more infation about the local
environment, policy and local firms, and reduce thessibility of potential
opportunistic behavior. All these effects will encage Chinese firms to choose more
risky entry mode while deciding to enter the foreigarket.

Proposition 2b: The stronger the location-specificnetwork the Chinese firms
involved in, the more likely they will choose Greefield or an acquisition over a
joint venture.

Proposition 3b: The positive between the public owarship and the joint venture
in China is weaker with longer inward internationalization length or stronger
local network strength.

_ Pla: Entr_y mode
Ownership Pib choice
- State-owned ownership - Joint venture
- Public ownership >| - Acquisition
- Greenfield
investment
P3a
P3b
Network
-Inward )
internationalization length ﬁgs’
-Local network strength

Fig. 4. Entry mode choice framework

5 Discussion and limitation

Chinese firms’ outward FDI has attracted more amdemattention across the world.
In order to explain how Chinese firms choose theyemode, we firstly summarized
the 8 characteristics of three different OFDI entrgdes; then based on the national
data, we depicted the trend and characteristicsCbinese OFDI to find the
differences between Chinese firms’ OFDI and firmsf developed countries; After
all these preparation, we analyzed the mechanisGhaofese firms’ OFDI entry mode
choice from ownership and network perspectiveghérrintegrated both views into a
framework.

Academically, facing the gap that current empirioedearch results based on the
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‘tripod’ theories are inconsistent, this study @utuced new perspectives, agent theory
and network perspective to analyze firms’ entry m@tioice, which would help us
know more aspects of the entry modes. And recemibye and more firms from
developing countries have begun to invest in theriational markets, this study also
shed lights on why and how they conduct investmehtead.

Practically, our research provide a guide for fidmem developing countries, which
are considered as the latecomer and less compsititithe international markets how
to succeed in investing abroad. Firms should chtlosie matched entry mode based
on their ownership situation, and make full of theetwork, including inward FDI
and outward FDI to prepare well for the next inueest.

Our study suffers from some limitations noted, \bhialso are future research
implications. Obviously, this study only covers otibme point, instead of using a
longitudinal approach. Based on Uppsala theoryh whie experience accumulating
firms’ international strategy will change. So Fw&uresearch could expand our
research design and study these international gsesen a longitudinal perspective.
Also future research could develop our paper bylogkm the motivation, and

location choice of firms’ FDI, since it has beeroyed that the core strategies of
FDIs, including motivations, location choice, andtrg mode are related. So
analyzing these core strategies together will hedgknow the mechanism of firms’
international investment better.
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Abstract. Studies on knowledge creation are limited in gdnarad there is a
particular shortage of research on the topic inlismad medium-sized
enterprises (SMEs). Given the importance of SMEstlie economy and the
vital role of knowledge creation in innovation, ghsituation is unsatisfactory.
Accordingly, the purpose of our study is to inceeasir understanding of how
SMEs create new knowledge. Data are obtained throsgmi-structured
interviews with ten managing directors of German E3Moperating in the
construction industry. The findings demonstrate thBuence of external
knowledge sources on knowledge creation activitiEven though the
managing directors take advantage of different regleknowledge sources,
they seem to put an emphasis on informed knowlenigeces. The study’s
findings advance the limited body of knowledge regsy knowledge creation
in SMEs.

Keywords. Knowledge creation, small and medium-sized entsegriSMES),
knowledge management, knowledge, construction tngus

1 I ntroduction

“...management scholars today consider knowledge landdpability to create and
utilize knowledge to be the most important sourta firm’s sustainable competitive
advantagé(Nonaka et al., 2002, p. 41).

As the opening citation indicates, knowledge halbre an essential source of value
generation and competitive advantage in post-im@dissociety (Barney, 1991;
Spender, 1996). In order to survive in an ever-ghan business environment,
companies have to constantly create knowledgeashaith similar and different from
that of competitors (Tolstoy, 2009). Allard (2008)esses that “knowledge creation
plays a vital role in innovation, a process thainiportant because it facilitates an
organization‘s ability to keep pace with a dynamiwvironment” (p. 368). According
to Du Plessis (2007), innovation is “the creatidnnew knowledge and ideas to
facilitate new business outcomes, aimed at impuiternal business processes and
structures and to create market driven productssemdices” (p. 21). Therefore, a
firm’s capacity to continuously create new knowleagn be regarded as determining
factor for its competitiveness.
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While knowledge is considered the most importantre® of a firm’s competitive
advantage, the study of knowledge creation in gdnerlacking, particularly with
regard to definitions and measures (Mitchell and/I802010). This refers to all
organizations, regardless of size. If one addrettmestudy of knowledge creation in
small and medium-sized enterprises (SMEs), howeterg is a particular shortage
of research. For example, Durst and Edvardsson2j2@ho conducted a literature
review on knowledge management (KM) in SMEs idétdifonly five papers on the
topic of knowledge creation. Against the prevalemdeSMES, this situation is
unsatisfactory. Additionally, as continuous knovgedcreation is viewed as a
fundamental basis for innovation (Amalia and Nugrc®011), a better understanding
of the actions undertaken by SMEs would be helpful.

Bearing this in mind, the purpose of our papepimvestigate knowledge creation in
SMEs. More specifically, we analyze which knowleageation activities/actions are
undertaken in small German firms operating in tbastruction industry. Since the
construction industry plays a vital role in Germaauyd is mainly represented by
SMEs we consider it to be useful for our research.

The present paper is organized as follows. In @i the literature related to the
research aim is briefly reviewed. Section 3 theacdbes the method employed to
come close to the research problem. Following this,findings are outlined, and in
the final section, the conclusion and study’s irgions are presented.

2 Theoretical background

21 Knowledgecreation

Knowledge creation refers to ways through whichabmestruction of new knowledge
is concerned. It refers to activities related te determination of required knowledge
and activities that are implemented to acquire ribeded knowledge (Amalia and
Nugroho, 2011). Knowledge creation in companiestkmasupported by, for instance,
giving organizational members time to experimentifta and Govindarajan, 2000).
Additionally, knowledge sharing can enable orgatiiza members to create new
knowledge as well (Amalia and Nugroho, 2011). Thgreknowledge is not only

internally produced; external knowledge sourceslriede considered as well.

The most influential theory of knowledge creatiagldngs to Nonaka and associates
(Nonaka and Takeuchi, 1995; Nonaka and Konno 18&8iaka et al., 2002), who
argue that the interaction between tacit and eixpkcowledge via socialization,
externalization, combination and internalizationn(snarized under the term SECI),
leads to the creation of new knowledge. A sharedepis also considered important
for knowledge creation, whether it is physical,lsas an office, virtual e.g. email or
teleconference or mental, such as shared expesi@nddeals. Ba provides a platform
for advancing individual and/or collective knowleddKnowledge resides in Ba and is
intangible. There are four groups of Ba: origingtBa, dialoguing Ba, systematizing
Ba and exercising Ba. Each one of these suppoparticular mode of knowledge
conversion in the stages of the SECI process.
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Additionally, the link between learning and knowgedcreation is quite common in
the literature so that these are often used asngym& Theories of learning and
knowledge creation have been developed in two raiffedisciplines: (i) knowledge
creation theory within KM, (ii) and learning theorwithin education and
organizational studies (Jakubik, 2008). Argyrisq@Psees organizational learning as
a process of detecting and correcting errors. Wbisld comprise a proper diagnosis
of the error’s cause, along with its correction,tlsat organizations can learn from
experience and implement suitable actions intertdeprevent a repetition of these
errors. In this context, Allard (2003, p. 375) sédgften this leads to identifying a
need that requires new knowledge to be createchswver the need”. Nonaka and
Takeuchi (1995) argue that knowledge creation we®linteraction between two
kinds of learning: obtaining know-how to solve sfiegroblems based upon existing
premises, and establishing new premises to oveexdsting ones. Ueki et al. (2011)
stress that providing employees with challengingiatives, and systematically
applying comprehensive human resources developiti¢RD) practices, such as
cross-functional projects, job rotation, career elegment, group training and
e-learning, can contribute to a stimulation of \fexlge creation in organizations.
An organization’s success and ability to innovatd develop new routines is tied to
its capacity for higher-order learning (double-Ipopvhile lower-order learning
(single-loop) potentially limits the creation ofwmeéknowledge and ways of working
(Spicer and Sadler-Smith, 2006). Also, triple-lodgarning may provide an
opportunity for innovation, although it is rarelysad in reality. This is about
combining all local units of learning in one ovérdarning infrastructure, and
developing the competences and skills to use tifrmstructure (Romme and van
Witteloostuijn, 1999).

Former research showed that new knowledge can emiygaccident (e.g. the
discovery of penicillin) or by deliberate discovepllowing a gap in the literature
and in corporate practice (Allard, 2003). Furthereamew knowledge can generally
emerge from new ideas or by emergent internal tareal needs. New ideas are often
transferred to the organizations via suppliers,fggsional bodies, consultants or
research literature (external influences) or thegmsfrom internal creativity and
inventions. New knowledge also originates from ise@iod pressures from customers,
competition, legislation and so on (external fojces it may arise from perceived
problems and opportunities identified by the stfid managers of organizations
(Daft, 2007; Hughes et al., 2009; Sparrow, 2008)prbving brand value and
attaching importance to customer satisfaction fsters knowledge creation (Ueki et
al., 2011).

KM tools can also assist knowledge discovery anowkedge creation through: (i)

Data mining (i.e. data cleaning, data analysis, ehaderpretation and integration of
results) (Jasahapara, 2011); (ii) KM-tools suctke®wledge portals and groupware
are said to contribute to knowledge creation (Uslal. 2011); (iii) Knowledge maps
that can provide common context regarding ideascepts and mental models for
organization members in an explicit visual modeper, 2003); (iv) and KM 2.0

tools (e.g. blogging, wikis, video casting) thatphérms improve their products. In

this case, we may talk about “outside innovatiomfiere customers and the “crowd”
take on a substantive role in the innovation predeg testing ideas and giving
feedback at the developmental stage (Ribiere agg[€u2010).
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Organizational culture can either facilitate orastrknowledge creation (Migdadi,
2009). A company culture characterized by a higbrele of change and flexibility
will therefore have more positive effects on knadge creation than cultures marked
by stability and formalization (Kayworth and Leidn2003).

Mitchell and Boyle (2010) noted that former resbattas analyzed knowledge
creation as a process, output and outcome. Thegsquerspective assesses the steps
or activities undertaken to create new knowledgehsas the use of metaphors to
externalize knowledge. As an output, knowledgetwadas measured in terms of an
immediate product of the knowledge creation processally reflecting a significant
enrichment of existing knowledge, such as a reptatien of a spoken idea.
Knowledge creation as an outcome is measured nimstef a value-adding object, i.e.
a new service, a changed routine or a product fyf¢o Here, the interactive process
of knowledge creation, knowledge application andoiration is quite prevalent
(Todtling et al.,, 2009). Consequently, systematitiviies related to knowledge
creation can enable firms to meet the need forimoeotis innovation (Popadiuk and
Choo, 2006). Chen and Huang's (2009) study undstlithe positive effect of
knowledge creation on innovation performance.

2.2  Knowledgecreationin SMEs

Many smaller firms have a flat structure and anaaig, free-floating management
style that encourages entrepreneurship and inmovaiihey tend to be informal,
non-bureaucratic and with few rules. Control tertdsbe based on the owner’s
personal supervision and formal policies tend tabsent in SMEs (Daft, 2007). In
addition, in many smaller firms the owner-managtase on a central position
(Bridge et al., 2003). In such an environments ihdt uncommon for the processes of
business planning and decision-making to be limitednly one person (Culkin and
Smith, 2000). This centrality also signifies thdtede people are particularly
responsible for the recognition of the KM-relatezhbfits, which support the firm's
operations. However, SMES’ day-to-day businessatfmars specifically require close
attention (Hofer and Charan, 1984). This very oftesults in situations where owners
or managing directors have insufficient time faoaggic issues. This, in conjunction
with lack of financial resources and expertise @Be et al., 2003), very often results
in most knowledge being kept in the minds of thenewand some key employees,
rather than physically stored or shared througlstswition arrangements (Wong and
Aspinwall, 2004).

Previous research on KM in SMEs has shown mangmdiffces compared to larger
firms. Most SMEs have no explicit policy targetddstrategic KM, and they tend to
treat KM on an operational level (i.e. systems astruments) (McAdam and Reid,
2001). SMEs tend to place more emphasis on the geament of tacit knowledge
than larger firms (Corso et al., 2003) do. The S&éEtor appears to be less advanced
in terms of knowledge construction, having a morechanistic approach to this
concept and relying less on social interaction (Ma and Reid, 2001). Managers in
smaller firms even tend to prevent outflow of knedde from the company and
thereby block knowledge sharing (Beijerse, 200Q)tcHinson and Quintas (2008)
found that certain processes and means are givem@MEs, indicating that they do
understand knowledge management, but it mostlydr@pm an informal way.
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As resources are scarce in SMEs, knowledge isylit@lresult from secondary data
(e.g. trade journals, sector research, conferesmcggprofessional magazines) or from
personal contacts (Egbu et al., 2005). Knowledggiiaition activities in SMEs are
concentrated in a few individuals, primarily managewvho have to divide their
attention over several tasks (Lowik et al., 2012)addition, as systematic knowledge
search and creation will be more expensive comp#methformal meetings with
suppliers or customers, it is likely that the Iattwill be favored by SMEs
(Cegarra-Navarro and Martinez-Conesa, 2007).

2.3 Theconstruction industry in Ger many

The industry contributes around 11 per cent of grdemestic product (GDP) and
employs around 4.7 million people (12 per centaifilt employment in Germany)
(Wertschopfungskette Bau, 2013). The German coctébru industry is
predominately characterized by SMEs, i.e. 99.9qeett of all companies are SMEs
(Soliner, 2011). Whereas the majority of these SiEeslocal/regional-oriented firms
having a focus on private housing, local civil erggring and housing renovation
(Roland Berger, 2011). One in five companies offersational training.

24  Theconstruction industry and knowledge creation

The construction industry used to be regarded aswadat conservative (Magsood
and Finegan, 2009). Growing challenges in the lssirenvironment due to fierce
(price) competition and/or increased requirememtghe part of the customers have
caused many firms to reconsider their past praclibés development generally calls
for a better management of knowledge within thestmction industry (Hari et al.,
2005). Bigliardi et al. (2010) summarize the follag factors, which underline the
importance of KM in project-based organization$ie“turbulence of the construction
industry, where the demand is generally charaadriby low predictability; the
temporal and economic relevance of each projeetutitertainty that characterize the
realization phase, mainly related to the heteroigemnd the technological processes
involved and to the site location; the low standaation of the construction product
and process; and the management and organizafiona complexity” (p. 20).

Knowledge creation activities may play a particulae with regard to firm survival
(Egbu et al., 2005). Additionally, firms operatimg the construction industry are
people-reliant (Bishop et al., 2008). Consequerahgther reason is there as to why
construction firms should put an emphasis on KMviigs. Considering the nature
of SMEs and their reliance on people, one may expaestruction companies to be
rich in tacit knowledge, so providing a huge paantor knowledge creation and
innovation (Du Plessis, 2007). On the other hahd, gituation suggests that KM
activities in general may better work if the empsas on people-oriented activities
rather than on IT-oriented aspects (Bishop et2808). With regard to the latter, the
literature suggests that the construction industrgeluctant, even though more and
more actors are recognizing the benefits of ITsfaecessful KM (Yun et al., 2011).

As the construction industry is a project-basedustdy (Magsood and Finegan,
2009), projects are often unique which requireuim ta new set of knowledge and/or
skills. Consequently, learning in the sense of Kedge creation as well as the
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development of existing knowledge is a key objextfRRibeiro and Ferreira, 2010).
Moreover, taking advantage of knowledge from ppowjects may help the firms to
improve the execution of following projects (Magdand Finegan, 2009). Given the
growing complexity of projects, a number of diffetectors are involved; therefore,
knowledge sharing and knowledge transfer is impor{dun et al., 2011). On the
other hand, the involvement of different actorsoatlerms the potential for new
knowledge sources and innovation (Du Plessis, 2007)

The study of KM activities in the construction irstity in general is rather new
(Magsood and Finegan, 2009). Yet, it is expectatl kM could “enhance individual,
group and organizational learning, improve inforigratcirculation, and even support
innovation” (Ribeiro and Ferreira, 2010, p. 362)gainst the background of the
industry’s contribution to employment in many coigs, more research is needed
that aims at helping the industry to better mariggggnowledge. As outlined above,
the intense competition in the (German) construcimdustry as well as the industry’s
project-based mode of operation make permanent ledge creation activities
essential.

A literature review resulted in a few articles tlatdressed knowledge creation in
construction firms. Fong and Choi (2009), for exémpnvestigated knowledge
managing activities/actions undertaken in quarditsveying firms from Hong Kong.
Findings related to knowledge acquisition suggeat éxternal sources do not play a
critical role as a means to new knowledge. The diseem to prefer the training of
own staff over hiring external staff in order tdv&possible knowledge gaps. With
regard to internal knowledge acquisition, some $irmake use of job rotation, the
transformation of valuable knowledge into writingthe case of departing staff, and
experience evaluations at project conclusion. hmseof knowledge creation, the
findings indicate that the organization members arcouraged “to suggest
alternatives methods of performing the same/simideak(s), and to identify best
practice for sharing” (p. 117). Therefore, they permanently working on further
developing existing knowledge. Additionally, staif encouraged to evaluate
mistakes. This is explained by reputational andility issues. Knowledge sharing
(distribution) in these companies mainly addregbestransfer of tacit knowledge.
For example, many firms reported that experienteafi is encouraged to mentor new
or less developed staff. In addition, knowledgengdifrom projects is made available
throughout the firms. It is shared by daily int¢i@e with colleagues. Moreover,
many firms stated that staff with specific skibsassigned to specific projects.

Ribeiro and Ferreira (2010) studied ways by whighstruction projects are prepared.
The findings from five case studies indicate thatihformants involved did not make

use of experiences for the preparation and exetofimew projects. Lessons learned,
errors/mistakes etc. are not documented, and eziginorking in construction sites

often lack time or motivation to write down detalilaccounts of problem solving

solutions. Construction knowledge is shared andudised personally among the
different actors involved, yet is not documented gossible future use. With regard
to the type of knowledge produced in projects, ittfermants stated that both tacit
knowledge and explicit knowledge could arise.

Bigliardi et al. (2010) looked into the processkobwledge creation and transfer in
construction firms. Using one case out of their gi@mnthe authors illustrate how
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other construction firms can better share knowlefilgm past projects for reuse in
following projects. In the presented case firm,sthivas realized through the
introduction of an information system. Findings gest that the information system
has contributed to cost-savings, reduced knowleagess and response time, errors
and defects reduction, an improved firm image, cedusite set-up time while at the
same time improved on-site productivity, and img@wnline call for tenders.

3 Resear ch methodology

Given the study’s aim, an exploratory (qualitativeyearch approach appears to be
appropriate. A qualitative approach allows us tbalgser to the participants and their
way of thinking in order to scrutinize the entisearch problem in depth (Maykut
and Morehouse, 1994).

The companies selected for the study include sm@érman firms operating in the
construction industry. Because of the fact thatwese not able to rely on a single
database, we identified convenience sampling astabte sampling method for the
study. Therefore, the firms were recruited throupgh researchers’ informal and
formal contacts. Semi-structured interviews havenbeonducted with the managing
directors of the firms. The semi-structured apphoiscregarded as appropriate when
very little is known about the subject in hand (Matyand Morehouse, 1994). Ten
firms have been involved in the study. An interviguwide supported the interview
process. All questions were open ended, underlitiiagpaper’s explorative character.
The interview guide was tested with one managingctior. The question wording
was amended because of this step. The final imtervjuide focuses upon the
following points: general facts concerning the hess and managing director, issues
related to determination of knowledge demand, kedgé creation, and knowledge
sharing. This structure follows the three main\aiigis relating to knowledge creation
as suggested by Amalia and Nugroho (2011). Thervieiws were conducted in
January 2013 and took place over telephone. Tleevietvs lasted anywhere from 30
minutes to 1 hour, were recorded and later trabsdri Note taking after the
interviews was used as a means to bring forwardkithg and to write down
seemingly important aspects related to the phenomander investigation.

Data analysis involved reading the transcripts sduwémes to become familiar with
the data. In addition, it helped to identify spicibatterns of each transcript. Each
transcript was then compared with the others, whitdwed for cross-case analysis
(Eisenhardt, 1989). This was conducted by two efatthors.

The characteristics of the interviewees and thensf are summarized in Table 1.
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Table 1. Demographic characteristics of the participants

Year of Number of

Interviewee Legal form Position foundation employees
1 Sole proprietorship Managing director (MD) 1885 1
2 Limited company MD 1970 30
3 Sole proprietorship MD 1870 15
4 GmbH & Co. KG MD 1933 60
5 Limited company MD 1960 9

6 Corporation MD 1980 4

7 Limited company MD 1929 210
8 Sole proprietorship MD 1979 7
9 Limited company MD 1983 10
10 Limited company MD 1982 6
4 Findings

4.1  Determination of required and/or new knowledge

This KM process focuses on activities that helpdentify the knowledge necessary
for the company as well as sources to acquire khisvledge. This activity also

comprises the identification of already existingptedge (Egbu et al., 2005). With
regard to the findings, the informants identify new required knowledge during

personal discussions with different stakeholdershsas architects, suppliers and
customers. Journals, trade association releasestradd shows also fulfill this

function.

Interviewee 7, for instance, sees the need for kieswledge in the context of the
introduction of new processes. The people that vairkhe intersections (the link
between new processes and existing work routinesjhmse individuals that notice
whether the newly generated knowledge has beenadpappropriately in the
organization. The need for knowledge is discoveredonstruction sites when tasks
can no longer be solved using the existing knowdelolgse. Furthermore, all types of
problems can justify knowledge demand. Both outtlaeftware, which must be
internally adjusted, as well as new software whioseduction requires additional
knowledge for the organizations employees have hbmentioned in this context.
Additionally, Interviewee 7 noticed that the sigmation for the need for knowledge
could also arise in situations that are not relatedday-to-day business. This
individual gave the example of a company annivgrsenere the company should
present their innovations. Interviewee 4 confirntiedt production processes are an
area providing the basis for new knowledge relevidoman-related issues can mean
another area of knowledge demand. Three intervisw@e 4 and 6) mentioned
sickness and labor turnover as examples.

Interviewee 3 mentioned the changes in standardd gttual consulting
requirements”. Interviewee 3 additionally statecttithe need for knowledge is
discovered through “consistent double-checking'teiviewee 8 stated that the
preparation phase is the stage in which (new) progdated knowledge is identified
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conforming previous research (Ribeiro and Ferre2810). Additionally, the
interviewee makes use of professional journalsrfew information regarding the
trade. Interviewee 9 reported that further traincogirses are occasions in which the
need for new knowledge becomes apparent. Accortiingnterviewee 10, new
knowledge identification results from an emotiostdte: “a feeling of being out of
date”.

4.2  Knowledge creation

The findings suggest that the informants regardwkedge as crucial resource of
organizational development and they continuouslyrycaut knowledge creation
activities. For example, company 3 regularly consluexchanges of experience,
which contribute to knowledge creation. They odeternally via various paths. The
entire workforce meets in regularly held “socialmds” (every six weeks) in order to
jointly discuss "problems of a human nature” in “@mjoyable environment”. The
trainees are the only ones of the workforce whondbtake part in these rounds.
These meetings are meant to improve the employé&orie and increase the
exchange of information and knowledge. Irregularetimgs of project groups deal
more directly with the professional problems. Tmepyees come together for 15
minutes before the start of every workday — gratisty — in order to discuss the
project of the day. Each employee is expected tiwedg participate in the discussion,
not only those employees from the project. The aasible employees later record
these suggestions and compare them with the pexfazencontents. The result of this
process may lead either to savings in time or uatiprovements. These discussions
used to only be held between the managing diretdrforemen. This led, however,
to the ignorance of suggestions and some emplofgsting that they were being
brushed off which resulted in lower motivation fitre acquisition and sharing of
knowledge. Similar approaches were found in the pames 6, 8, 9 and 10. The
meaning of meetings (informal and formal) concegritmowledge creation is in line
with previous findings (Fong and Choi, 2009).

A “conventional way” of knowledge creation in comya’ is to carry out workshops.
The workshops consist of internal and externaligipents to allow the inflow of

external perspectives. The remaining intervieweesldvnot (companies 1, 5, 6, 8, 9
and 10) or only rarely (companies 2, 3 and 4) cawuy workshops. Instead, they
found informal gatherings to be of better use foowledge creation. This finding
points to size differences in SMEs (Perry, 2001).

An example of a knowledge creation outcome provideerviewee 3 who mentioned
the development of a new calculation software.eMtiployees helped create a central
control instrument for the capacity and time plagnimade from the standard
software. “Everyone brought in their own knowledgied expertise. This brought
happiness and strengthened the feeling of commuhnity

4.2.1 Collaboration as a meansto knowledge creation

As stated by Du Plessis (2007) collaboration wittemal sources provide the basis
for knowledge creation and innovation. The intemdes reported that they take
advantage of a number of different external stalddie, such as customers,
suppliers, befriended companies etc.

http://www.open-jim.org 133



Journal of Innovation Management Durst, EdvardsBouans
JIM 1, 1 (2013) 125-142

With regard to customers, the companies have deksionships confirming an
attribute that is associated with SMEs (Salavoal.et2004). The knowledge creation
process, which is started by special customer wiskdargely of an operative nature.
This means that solutions for the feasibility ofrremt projects are created.
Interviewee 3 mentioned, for example, the “incregsidemand for energetic
consulting”. Only Interviewee 7 stated the implemadion of additional instruments
besides personal discussions in order to colleechptaints and critique from
customers. Knowledge creation processes are inteatloased on the responses of an
internally produced questionnaire as well as the afstelephone interviews. In the
following improvement process, the customers amghi included in special cases.
Interviewee 2 mentioned that the customers withaaademic background would
often like to be more strongly included “but theant/to reinvent the wheel” and “in
this fashion it all just goes up in smoke”. Intewee 4 added out a small amount of
project-related customer wishes in their perforneapcogram, mostly as detailed
changes or alternatives. Whereas Interviewee 8thatihis business model requires
close customer relationships. Consequently, ideasn fcustomers flow into
knowledge creation. These ideas do not refer tbnieal solutions but to design
issues, an emphasis which was mentioned by Inteede7 as well. Interviewee 10
underlined the benefit of having demanding custemeho are willing to pay a
premium for specific orders but also expect differgolutions in return. On the other
hand, interviewee 9 did not see the relevance efocoers in knowledge creation,
according to him “they lack the necessary undeditayi. This statement suggests
that this interviewee is mainly interested in tdachhideas rather than general ideas
the firm could use to improve its offers.

Suppliers are used by all companies to update thedhnical knowledge.
Occasionally the companies attend professionaulest offered by suppliers, but
instructions from sales representatives on buildiibgs or company headquarters are
more common. The lessons from the sales represargtanostly address the products
directly, whereas the instructions from the suppl&re often “broader” (Interviewee
3). Interviewee 5 confirmed this and mentioned tteee of their employees had
attended a fire safety training as a related exantpterviewee 2 additionally uses the
suppliers” sales representatives in order to détgely zones” in the professional
knowledge of their employees. Interviewee 5 repbttat employees schooled on the
construction sites spread their newly acquired Kadge “as needed” (i.e. for similar
problem situations) with their respective colleagua contrast, Interviewee 8 stated
that suppliers are mainly sales people with nogesibnal competences: “today they
are selling cars and tomorrow fiberboards”.

In addition to customers and suppliers, the intaweies named joint knowledge
creation with cooperative partners. The findingsin{® towards an expanded
cooperation at the interfaces between subcontaetod contractors. Interviewee 1
mentioned a master roofer. They work together with master roofer as a means to
continually adjust the work process. The Intervievierther mentioned optimization
attempts within the subsystem carried out togettidr subcontractors. Companies 4
and 7 go one step further. Companies of the respeconfederations take on
strategic partnerships. Interviewee 4 mentionedxample for knowledge creation in
relationship with external business partners. Thwympletely redesigned the entire
flow for the tile seals” in the sanitary constrocti together with three other
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prefabricated house manufacturers. It met all & ¢arrent requirements and yet
achieved a “technical simplicity” that made a ceffective implementation possible.
This group performance was necessary, as the deggeslutions of the three
competing prefabricated house manufacturers wemhrtao expensive. Interviewee
7 painted a similar picture in reporting that expdérom multiple prefabricated house
manufacturers jointly worked on improved prefabtima techniques.

The craftsmen’s guild and the construction assmciatepresent further external
knowledge sources that are regularly used by imemes 1, 2, 3, 5, 8, 9 and 10.
These organizations especially offer commercialorimiation and supply the
companies with facts concerning new norms andtjaraffairs. Companies 4 and 7
make use of corresponding organizations of theaprafated house manufacturers.
Interviewee 5 expands the firm’s commercial knogethrough discussions with tax
consultants whereas Interviewee 8 turns to compedethors and surveyors of
professional journals in order to discuss professiand technical innovation and
problems.

Additionally, the interviewees 1, 2, 3, 5, 6 andm@ke use of personal (private)
contacts to other SME managing directors. Accordimdnterviewee 6, the initially
private level of conversation usually switches oweprofessional discussions where
knowledge “of all sorts” can be generated. This e@sfirmed by Interviewee 9 who
stated that these discussions are used to workadutions for problems on current
construction sites. Interviewee 3's network incleideraftsmen from the Lake
Constance region. Meetings regularly take placechvinclude “intensive exchanges
of experience”. News and projects are discusseatktail among participants of the
same trade. Interviewee 2 indicates that he wastalbuild up more trust with other
craftsmen thanks to his membership in “Craftsmgn&hiRavensburg”. This led to
the occasional exchange of commercial “know-how” erdby “small puzzle”
knowledge could be generated. Interviewee 8 sgekifiat he would hope for more
regular meetings with other guild members, as otrdiscussions seldom produce
relevant issues regarding knowledge creation.

Interviewee 5 claims it to be “very beneficial ttzdit members of the guild board are
good friends. Everyone knows the special strengthsheir colleagues and asks
guestions when needed.” The meaning of such raktiips, especially within one’s
own group, has been investigated in a British stafljHughes et al. (2009). This
showed that the more successful companies tendsedateh for advice within their
network concerning their core competencies. Théitigs also clarify the statements
concerning the relationship between social capimd knowledge creation
(McFadyen and Cannella, 2004).

4.2.2 Knowledge creation through training and further education

Training and further education represent importargtruments for knowledge
acquisition (Ueki et al., 2011). All intervieweeessed the relevance of regular
training and further education measures. Intervee®dinds further education to be
essential due to the increasing performance spaditm customer requests and the
constant development in the sector underlining grewing challenges firms
operating in the construction industry are faciHgr( et al., 2005). According to this
interviewee, many skilled workers would not fulfihe requirements for 2013. The
Interviewee expects his employees to show moredsten further education. He
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“continually pushes the employees to motivate thewards further education.” In
most cases, he identified a lack of ambition. “Téraployees do not want to do
anything related to their job after five o’clock fine afternoon, and in the mornings
before their work begins they are only interestedhie ‘Bild newspaper’ and not in
the trade journals spread over the employee breakn.’ The negative evaluation
regarding employee motivation stands in stark emttto the contents of their
homepage where open-minded employees are presdrtedexample, a video is
shown where a trainee presents both the companyhentlainee program. Contents
of a firm homepage do not necessarily need to mieality, but in this case, they
signalize a higher employee motivation than memtibrduring the interview.
Interviewee 3 is content with his employee’s willlearn, even though he adds that
he must sometimes show the advantages of thesatiasti The different businesses
are managed by different master carpenters, whataotly improves their skills.
“Several sections, such as the energetic consultatundergo especially fast
development, and we must consider this.” IntervievBeconfirms the necessity of
further education measures. However, he has detided longer financially support
these measures after two of his employees left dbmpany “shortly” after
completing a polishing course he had paid for.ringsvee 8 addressed the issue of
training measures needed in some construction gisojadicating that projects are
often not comparable but call for specific knowled@Ribeiro and Ferreira, 2010).
Addressing the competitive pressure, interviewee highlighted the need for a
constant development in order to avoid “running Bahind”. Nevertheless, at the
same time he also mentioned the missing time, whieltludes the idea of having
regular internal training.

Additionally learning by doing is considered asearty automatic given. Statements,
such as that each individual grows with their taddinate among the interviewees.
In special cases, the trainees receive tasks ihahbove their professional level
(Interviewee 4). This should train them in the ipilto find a solution. This
presumes, however, that the respective foreman mimesperated at full capacity so
that he can intervene if necessary. IntervieweeBtimned that one employee is “just
thrown in at the deep end and has to get on withrie informant hopes that this
proceeding allows the employee to be able to sphablems on his own. These
statements are in line with Fong and Choi’s (2G0®)ings. Interviewee 9 stressed
the importance of observations with regard knowedgeation and stated that during
vocational training the employees simply “run albr{flonaka, 1994). Once the
vocational training is terminated smaller projeate transferred to the employees
concerned. Interviewee 10 talked about similar peolings.

4.3 Knowledge sharing

Knowledge sharing is another crucial process gvés individuals the opportunity to

create new knowledge through the combination wiikteng knowledge (Amalia and

Nugroho, 2011). The findings indicated that therent state of knowledge sharing is
perceived as satisfactory. Most interviewees oleskpartial, but clear, improvements
in comparison to what they had in the past. Intavde 2 mentioned that the
willingness to share knowledge is pronounced mtmngly with some foremen than
others. The interviewee’s efforts still contributewards an improvement of the
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knowledge sharing. Interviewees 3 and 10 emphadizatl much convincing was
needed and the employees needed recurring remifdezsviewee 3 mentioned the
“exchange between old and young”. Older employeesewnore willing to share
their handiwork abilities with others as they readl that this could help balance out
the purely theoretical (new) knowledge of the yoemgeneration. Additionally,
Interviewee 3 mentioned the disadvantage of “haviveg what is taken for granted
being passed on”, which all employees already medte.g. screwing a screw into a
piece of wood.

Interviewee 10 stated that knowledge sharing hag leen a problem in the firm as
an older journeyman was of the opinion that thengmu ones had to acquire the
relevant knowledge independently. Because of adon@erennigl process, the
interviewee succeeded in changing the journeymamf& who is now willing to
share his knowledge and expertise. Incentiveshieittansfer of knowledge are given
more indirectly, e.g. a foreman is praised if thedinee “develops well” (Interviewee
5). The findings nicely illustrate the efforts neddo motivate to knowledge sharing
(Egbu et al., 2005).

5 Discussion and conclusion

This paper examined knowledge creation in GermanESMperating in the
construction industry. Given the meaning of knowledreation in innovation on the
one hand (Du Plessis, 2007) and the lack of knoydexteation studies on the other
hand (Mitchell and Boyle, 2010), our understandifighe topic would benefit from
more research. The present study’s intention wasotttribute to the knowledge
creation literature with regard to SMEs.

The findings indicate that knowledge creation ipracess involving a number of
external partners. This suggests that SMEs ownerslaviously aware that to foster
knowledge creation and therefore organizationaletigmment they need to involve
various types of knowledge (Sammarra and Biggi@@)8). The involvement of
external sources also helps smaller firms to bedwal with resource constraints
(Egbu et al., 2005). Additionally, the findings rifp the various objectives these
networking activities can fulfill in SMEs (cf. Felf-Love and Thomas, 2004; Gilmore
et al., 2001), i.e. problem-solving, access to imdarmation etc. The sample firms in
this study are making use of knowledge sources faglhcustomers, suppliers,
business partners, associations and befriended arde®p It became clear that the
interviewees give priority to informed external kviedge sources such as befriended
companies from the same trade. The emphasis ishenexchange of technical
knowledge; therefore leaving out the potential ifaprovement and development in
other business areas and/or other types of inrmvafior example, one would assume
that customers can offer a contribution towards pieduct-specific knowledge
creation during the supply creation process (imdpction) as well. As regards
different types of innovations, other external kiexage sources such as universities
and research organization would contribute to nameanced products/innovations
(Todtling et al., 2009).

The findings also underline the importance of gapgic proximity with regard to
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knowledge creation; the majority of external pamnévolved are in the direct
proximity of the organizations making possible faodace communication and
meeting at short notice. This situation might belaxed by the nature of the
industry’s area of activity, which is normally regal/local. So based on the findings
one can conclude that proximity is not only rel@vinstart-ups (e.g. Presultti et al.,
2011) or established technology-based firms workinglusters (e.g. Gilbert et al.,
2008). Not surprisingly, the findings stress théerof the managing directors as
initiators of knowledge creation (Culkin and Smif?Q00; Lowik et al., 2012). The
managing directors of the sample firms are not amigrested in external knowledge
creation but in internal knowledge creation as wellen though the latter process is
time consuming and requires hard work in order émvince their staff of the
usefulness of activities related to knowledge doeatClosely related to knowledge
creation are the aspects of learning and furtlaénitrg. The informants are concerned
with a constant development of the organizationghdin capital. This may reflect
Germany’s tradition of vocational training and it education. It also underlines
the role of knowledge in the construction indusdiy a means to competitiveness.
With regard to the application of IT, the informamtppear to be reluctant underlining
previous research (Yun et al., 2011). Insteadyities relating to knowledge creation
are mainly face-to-face-based.

From a theoretical point of view, the findings pider some fresh insights into how
smaller firms deal with the issue of knowledge tio¥a These insights are important
as continuous knowledge creation activities aresictiamed as relevant to survival and
innovation. Additionally, the findings provide atter understanding of knowledge
creation activities in SMEs operating in the comstion industry.

From a practical point of view, this study pointgt the need for firms to engage in
activities related to knowledge creation to engheefirm’s well-being. The findings
clarify that knowledge creation is an issue thatoawns firms operating in traditional
industries as well. The study demonstrates thatinbkision of different external
sources can be a very cost-effective way of gettingess to valuable sources of
information and knowledge and therefore a meargdanizational development and
innovation. This approach can be used as a modeadtfer SMEs operating in the
construction sector. Even though the sample firmakemuse of several external
sources of knowledge creation, they seem to haservations when it comes to the
inclusion of academia as embodied by universitied ather research institutions.
This clarifies that the latter needs to rethinkitla@proach when trying to positioning
themselves as a further source of knowledge crea#e many universities and
research institutions emphasis their role for regiodevelopment and given the
sector’s impact with regard to regional employmemt,instigation of appropriate
activities are welcome.

The authors are aware that the presented studwéwesal limitations. Firstly, the
results were gained from a relatively small numiiffeBEMEs; therefore, the reliability
of our findings is limited. As outlined in the Iisgure review, empirical studies on the
topic are rather rare, that is why this researchxgorative in nature. Nevertheless,
future studies should focus on a larger numbeirofst Secondly, researchers should
also consider alternative research approaches es&hnch techniques as a way to
enhance our understanding of knowledge creationki®wvledge creation results
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from long-term processes, there is a need for tadgial studies. Thirdly, future

research could also expand the scope of the rdsdmranvolving other aspects
related to knowledge creation, for instance, thalwation of knowledge creation
activities. Finally, the emphasis on this particutountry may have introduced
another limitation, rendering the findings at lepattly unsuitable for application in

other countries. Yet, this gives us the opportumityestablish an understanding of
knowledge creation in small firms in different gaof the world.
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Abstract. This paper examines factors that impact the frequef financial
statement preparation among a sample of 312 SMiscifally, the study
examines the relationship between how often firdratatements are prepared
and (1) whether the financial statements are usedhake decisions and (2)
owners’ confidence in the reliability of their fineial statements. Financial
statements provide important information that stiooé used to help guide
decisions. The findings showed that the frequentyfimancial statement
preparation was directly associated with whetherfihancial statements were
used to make decisions and inversely associatddomiters’ confidence in the
reliability of their financial statements. Additially, the results showed that the
frequency of financial statement preparation waseally associated with
gender and size of community in which the firm Wasated. The results should
be useful for owners of SMEs and providers of smwito SMEs to better
understand which factors affect how often finanstatements are prepared and
to provide business development assistance.

Keywords. financing, financial statements, decision-making.

1 Introduction

Financial statements allow stakeholders to usdablaifinancial information to gain
a better understanding of and manage their firnthdlgh the use of financial
statements can help stakeholders and owners métiez becisions, owners of small
firms often are poorly equipped to use financiatesnents effectively. In this case,
even reliable and timely financial statements asaifficient, if owners do not know
how to interpret and use them. More current andirate information should enable
owners to make better informed decisions. Owneirgyuseir financial decision must
have confidence in their reliability (Van Auken,dX).

The use of financial statements is closely linkedahd supportive of the firm's
strategic goals, because decisions made withoatrdetp their financial impact can
lead to a confused company focus and financiatetist(Horngren et al., 2009). The
importance of poor decisions, many of which aredly associated with financial
management, is evident from the high discontinudaitere rate among small firms
(van Praag, 2003). Owners of small firms often lsttkng finance skills and may not
fully understand the impact of their decisions. Bhtisions often create extensive
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operational problems and threaten their firm’s iligb(Timmons and Spinelli, 2004).
Instead, firms should use financial statement méttion to evaluate the impact of
their decisions (Breen et al., 2004) and manage thesiness operations efficiently
and effectively (Shields, 2010). Effective use afrrent financial statements is
especially important considering that poor finahagianagement is a leading cause of
financial stress and business failure (Carter aad ¥Xuken, 2005; Coleman, 2002;
Headd, 2003; Wiklund and Shepherd, 2005).

Interpretations of financial statement informatican be influenced by owners’
perceptions of their firms’ potential. Accurate amdely information is required, but
effective usage also requires valid assessment hef financial statements.
Entrepreneurs generally are optimistic about tfiein’s financial potential, which
can lead to inaccurate analysis, interpretatiom&] assessments of their firm's
potential and impact of decisions in a way that icenease the financial distress and
the probability of failure (Landier and Thesmar090 Smith, 2011). While external
assistance with interpreting financial statemenighinhelp owners make better and
more informed decisions (Breen et al., 2004), Godoala et al. (2004) reported that
owners of small firms tend not to seek externalficial advice.

This paper investigates the factors that are asmtiwith the frequency of financial
statement preparation by owners of SMEs. Spedificdhe paper examines the
association between the frequency of financiakstent preparation and whether the
financial statements are used to make decisionsedisas the extent that owners
believe their financial statements are reliablethBssues are critical, especially
considering that financial statements affect adlkeholders, yet most research on
financial statements and their use has focusedie Ifirms, with few examples of
studies of how SMEs use financial statements inimgaklecisions (Shields, 2010).
The important information in financial statementsiginbe incorporated into any
firm’s operational and strategic decision-makinggasses though, because ignoring
or misusing that information can harm all areaghaf firm: unreliable operations,
ineffective marketing, and an inability to hire dified personnel (McMahon, 2001;
Timmons and Spinelli, 2004). More frequent pregaraprovides the opportunity for
owners to have access to more current informatimm fivhich to base their decisions.

2 Research issues

The background of the entrepreneur and firm charmtics are key determinants of
decision making tactics (Avery et al., 1998; Chaganal., 1996; Watson 2002). For
example, business owners who don't have good finhimformation about the likely
impact of their decisions on their firms may makeices that create risk and reduce
potential returns (Van Auken, 2001). Romano andaRaga (1994) and Romano,
Tanwwski and Smyrnios (2001) recognized that denishaking in small firms is
complex and involves many factors, whereas Busemitz Barney (1997) noted that
limited experience and overconfidence often leamlsnppropriate decisions, in
which case small firms are particularly vulnerabdethe impact of poor financial
decisions because of their limited resources. Ttierinational value of financial
statements provides the basis for many of the §irdecisions. Sian and Roberts
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(2009) reported that owners’ understanding of fai@nstatements varies widely,
such that many owners are confused by the infoomatihe complexity of the
statements makes them less useful to SME owners, wstead rely on their
accountants to explain the information to them.

2.1  Owner’s use of financial statements to make dis@ons

Several papers report that owners want better nmdtion and the quality of

information they obtain determines the effectivenes their decisions (Berger and
Udell, 1998; Bruns and McKinnon, 1993). Traditionfshance theory assumes
rational decision making, but behavioral financeoabcknowledges the potential
influence of overconfidence and optimism on decisi¢Barberis and Thaler, 2002;
Ritter, 2003). A lack of financial skills can sidresaneed for owner training on how to
use financial statements (Berger and Udell, 199&s@r and Ittner, 2008). However,
owners with a stronger finance and accounting backyl are more likely to use
external accounts for advice because they underdfaem importance of accurate
statements (Cassar, 2009; Sian and Roberts, 2009).

Holmes and Nichols (1988) also note that the usanmiual financial statements is
associated with firm characteristics and demograptitor example, the frequency of
financial statement preparation varies with theafseutside funding and venture size
(Cassar, 2009). Small firms may also tend to be Hsancially sophisticated
(McMahon, 2001; McMahon and Stanger, 1995). Theglyause financial statements
when making decisions (Halabi et al., 2010).

Sales, often used as a proxy for firm size (Camted Van Auken, 2005), may help
determine the complexity of a firm’s operations dinéncial reporting needs. Berger
and Udell (1998) suggest that smaller firms arearforancially opaque, but become
more financially transparent as they grow. Themfoowner use of financial
statements should vary with sales. Higher saledyitnigher resource needs, greater
financial exposure, and the need for more finanititdrmation. Lower sales may
motivate owners to devote more attention to th@@ated financial impact on their
firm.

This reasoning leads us to predict:

H1: The frequency of financial statement preparati® directly associated with
whether financial statements are used to makeidasis

2.2 Owners’ confidence in their financial statemers

The frequency of preparation may be an indicatoamfowner’s confidence in the
reliability of their financial statements. Firmsatthave financial statements prepared
more often likely are more sophisticated and hawgeater understanding of their
importance for decision making (Cassar, 2008, 2008 reduction of uncertainty,
especially in competitive environments, is diredlsociated with the frequency of
financial statement preparations. Small firms thave their financial statements
prepared less frequently may not perceive a befrefih the reports. These firms
likely fail to recognize the benefits of more timdinancial information, are not
willing to incur higher costs, and feel less contdibie in using the information they
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would obtain. Owners may believe that unreliabtaficial statements are not a good
use of the firm’s time or resources.

Confidence in the reliability of financial statemtermay be affected by various
factors. For example, whether firms have employedso are sufficiently
knowledgeable about financial statements may impaetnature of interaction and
explanations between the owner and the hired exBentllbone et al., 1993), which
in turn may make owners more comfortable with tise of financial statements.
Level of revenue, which can serve as a proxy famfisize and, perhaps,
sophistication can be associated with use of figdrstatements. Changing levels of
revenue also alter the firm’'s perspective on isouece constraints and needs (Byers
et al., 1997). Neeley and Van Auken (2010) confihatt the level of revenue affects
small firms’ decisions, and Busenitz and Barney9{@)9suggest that organizational
size affects decisions, in that larger firms hawerenresources and information on
which to base their decisions. In turn, accuraté emrent financial statements are
critical to understanding how revenue levels affemiall firms, because they must
plan for associated resource demands. These effactsombination, lead to the
following hypotheses:

H2: The frequency of financial statement preparaiinversely associated with the
owner’s belief in the reliability of the financiatatement.

3 Methodology

3.1 Sample and questionnaire

The questionnaire was developed during the fallff0. In addition to findings from
focus group discussions, questionnaire developmvastbased on prior research into
small firm financing decisions, including Van Auké2005), Carter and Van Auken
(2005), Busenitz et al. (2003), Kuratko, Hornsbiyd aNaffiziger (1997), McMahon
and Stanger (1995), Petty and Bygrave (1993), ang @992). After pretests and
further revisions, the final questionnaire comptigeo sections: (1) demographic
information and (2) information associated with tbhee and understanding of
financial statements. The first section asked nedpnts about the characteristics of
their firms, including its age, organizational sture, type, total assets, and revenue
and the gender of the owner. The second sectiomséat on their use of financial
statements, including the frequency of financiateshent preparation, confidence in
the accuracy of the financial statements, confideirc ability to interpret their
financial statements, and whether the financialestents were used when making
decisions.

The sample consisted of small firms located in atlsgestern US state and was
designed to represent the structure of the regfollowing stratified sampling

principles in finite populations. The southern tidrthe state was initially segmented
into districts. The population of firms included 8MEs located in these districts, and
then the owners of ten small firms within eachrilisivere contacted to ask for their
participation in the study. If the business owneclohed, another business from the
district was contacted. Nonresponse bias thus dhoot be an issue, because
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non-responding organizations were replaced by aingitganizations. The sizes and
ages of the final sample did not differ from theoral sample at the .01 level.

Owners served as the respondents for this studguecof their importance as
decision makers, and because their perceptionsessiaptegic behavior (O’Regan
and Sims, 2008; Van Gils, 2005). A total of 312 alde questionnaires were
obtained. Geographic specificity offered severalamtlages. First, it facilitated our
data collection—a benefit that is especially refdgvim the context of the regional
differences that might exist among owners of stiatls. Second, using data from a
single state minimizes the number of extraneousabkes. For example, various
states have different educational programs, diffelevels of support for small firms,
and variations in banking practices associated fuithancial statement requirements
(Carter and Van Auken, 2005).

3.2 Variables

Dependent variable The dependent variable measured owners’ frequesfcy
financial statement preparation. Respondents iteticchow often their income
statement, balance sheet, and cash budget weraredefl = never, 2 = monthly, 3 =
quarterly, 4 = annually). These responses wereegathinto a new variable,
“frequency,” that included the very highly corredtfrequencies of preparation of the
four financial statements..

Independent variables The first independent variable in the regressamalysis
pertained to whether the owner used financial statés when making decisions. The
variable took a value of 1 if financial statemewtse used in decision making and 0
if not.

The second independent variable, called “relighilitvas constructed from two
qguestions that had highly correlated responses. né@svwere asked about their
comfort in their ability to use financial statemenbd make decisions. The variable
was calculated at the (arithmetic) mean value ofien®’ ranking (1-7 scale, 1 = not
comfortable, 7 = very comfortable) of their ability interpret an income statement,
balance sheet, cash budget, expense forecastalrsdfsrecast. These five variables
were combined into a single variable, because refgrds’ rankings were highly
correlated. The second variable used to consthet “reliability” variable was
owners’ confidence in the accuracy of their finahatatements (1-7 Likert Scales,
1=confident and 7=not confident).

Control variables. The two control variables used in the study wggreder and size
of community in which the firm operated. Both cahtvariables were found to be
associated with financial management issues inique\studies.

Gender. A number of studies (Carter et al., 2003; Chagantal 1995; Coleman and
Robb 2009; Neeley and Van Auken, 2010; Van Auke®Q52 indicated gender
differences relative to a variety of small firmdimcial issues. Women are more risk
averse than men (Borghans et al, 2009). Otheregfuidund that women approach
entrepreneurship differently than males, includiisly tolerance and management of
risk, and demonstrate less confidence in entreprehg than males (Kirkwood,
2009; Langowitz and Minniti, 2007). These issuey head to gender differences in
issues associated with financial management.
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Community size Van Auken (2005) found that firms located in demalsized
communities may be less sophisticated and inforntledn firms in larger
communities. Glaeser (2007) reported that locatigpact entrepreneurship in several
ways. Several authors (Figueredo et al., 2002; Eesath, 2002) emphasized the role
of entrepreneurship relative to location, but adsophasized the disadvantages of
small many firms that are located in remote loceio

4 Analysis

The results were initially summarized using unigtgistatistics to identify respondent
characteristics. Percentages for categories wécalated for the educational level of
the owner, gender, type of business, total asaetsrevenue.

The Spearman correlations (Table 2) between thepimadent variables assessed the
significance of the relationships between the adrdand independent variables. The
Spearman correlations coefficient estimation isoa-parametric technique based on
ranks rather than the value of responses. We usisdnbn-parametric technique
because of our uncertainty about the populatiotrilligion. Because no significant
correlations appeared among the independent vasiabiulticollinearity was not a
problem.

Table 1. Spearman correlations between variables (n = 312)
Used to Make

Variables Gender Community Size Decisi Reliability
ecisions
Gender 1.0
Community size 0.107 1.0
Used to make 10.020 0.083 1.0
decisions
Reliability -0.093 -0.0210 -0.277 1.0

Regression analysis is commonly used in entreprehigu research, because it
appears to be the most suitable method for undetistg the relationship between
dependent and independent variables. It is espec@évant for analyzing how the

dependent variable changes as the independentbleasaifts. We thus used two
regression models: a generalized least squares| wbéa owners’ comfort in using

financial statements was the dependent variableadagit regression model when the
owner’s actual use of financial statements wasl#pendent variable.

Generalized least squares analysis examined thgorghip between the frequency
of financial statement preparation (dependent t#janever, monthly, quarterly,

yearly) 1-7 Likert scale ranking) and gender, ssfecommunity ( <5000, 5001 —

10,000, 10,001-25,000, 25,001 — 50000 and >50,00@)ether financial statements
are used to make decisions (yes/no), and religlifituse (confidence in accuracy of
financial statements (1-7 Likert Scale, 1= very faant and 7= not confident) +

comfort in ability to interpret financial statemen{l-7 Likert Scale, 1= very

comfortable and 7=not comfortable).

The regression model was follows:
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FSP = a+ biGender #,CS +bsUsed +hsRel

where:

FSP = frequency of financial statement preparations

Gender = gender of respondent

Used = whether financial statements were used t@rmacisions

Rel = owner comfort in using financial statementsowner comfort in

interpreting financial statements

5 Results

5.1 Sample characteristics

Table 2 shows the percentage of respondents byargteless than one-half of the
respondents’ highest educational level was highoaichJust over half of the
respondents had a bachelors or graduate degreait Ao-thirds of the business
owners were male. Almost one-half of the firms weoeganized as sole
proprietorships, followed by corporations (17.19% gartnerships (16.8%). About
37.9% of respondents were retail and about 42.1%¢ service firms. Approximately
33.6% of responding firms had total assets grehter $100,000. The distribution of
other firms among the various size categories \wasas. The total revenue of about
39.1% was greater than $100,000, and the distobutif firms among the various
other categories was similar.

Table 2.Characteristics of responding firms (n = 312)

Educational level Percent
High school 43.4
Bachelors degree 35.7
Graduate degree 16.1
Other 4.8

Gender
Female 34.6
Male 65.4

Legal structure
Sole proprietorship 49.3
Partnership 16.8
S-Corp 7.1
Corporation 171
LLC 9.6

Type of business
Retail 37.9
Services 42.1

http://www.open-jim.org 125



Journal of Innovation Management Van Auken, Carraher
JIM 1, 1 (2013) 143-157

Agricultural 5.1
Manufacturing 6.8
Other 6.8
Total assets
< $10,001 17.7
$10,001-$25,000 10.5
25,001-50,000 11.2
50,001-75,000 14.8
75,001-100,000 11.2
$100,000 33.6
Revenue
< $10,001 15.9
$10,001-$50,000 26.5
$$50,000-$100,000 18.2
>$100,000 39.1

5.2  Regression analysis

The regression results in Table 3 (F = 10.65, gt at 1%; R2 = 25.11) show the
association between frequency of financial statérpegparation and (1) gender, (2)
community size, (3) whether financial statementsieged in decision-making and (4)
respondent assessment of their financial statemadiability. The coefficient for
whether financial statements are used to make idesis(coefficient=1.009,
significant at 1%) is directly associated with tllequency of financial statement
preparation. The more frequently financial statet®@ne used to make decisions, the
more frequently the financial statements are peghatonversely, the less frequently
financial statements are used to make decisiores,ldbs frequently the financial
statements are prepared. This finding provides @uppr H1 — frequency of financial
statement preparation is directly associated whkther financial statements are used
to make decisions.

Table 3.Least squares regression analysis with frequenéyafcial statement preparation as
dependent variable (n = 312)

Variables Coefficient
Intercept 6.543 ***
Gender - 0.770 ***
Community size 0.476 ***
Used to make decisions 1.009 ***
Reliability - 0.772 **=*

Notes: F = 10.65 *** - *** Sjgnificant at 1%

Financial assessment of decisions is often a deissae, because of the potential
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financial risk exposure. Firms that have their ficial statements prepared more
frequently may better understand the informatiorsle of the financial statements
than firms that have their financial statementgpgred less often. Firms recognizing
the informational value of financial statements haboly use them when making
decisions. This finding reflects recognition of thalue and importance of the
financial statements when making decisions.

The coefficient for reliability (coefficient = -072, significant at 1%) is indirectly
associated with the frequency of financial statemaeparation. The higher the
reliability ranking indicates less frequent statemgreparation. The lower the
reliability ranking indicates more frequent prepima of statements. This finding
provides support for H2 - the frequency of finahsi@tement preparation is directly
associated with whether financial statements agd ts make decisions.

Owners who are more confident in the reliabilitytbéir financial statements may
have the sophistication to understand the relevaricgood financial statements.
Financially sophisticated owners would be exped¢tedemand financial statements
that are reliable while less sophisticated owneag not understand the importance of
reliable financial statements. Financially sophkestied owners would require that their
financial statements be reliable so they could theefinancial information to aid
decision making.

The two control variables used in the regressiorevgender (coefficient = -0.770,
significant at 1%) and community size (coefficien0.476, significant = 1%). These
results indicate that firms owned by females hawarfcial statements prepared more
often than firms owned by males. The results alsmasthat size of community in
which the firm is located is directly associatedhafrequency of financial statement
preparation. Firms in larger communities have faiahstatements prepared more
often than firms in smaller communities.

6 Discussion

Financial statements provide some of the most kasicimportant information when
making decisions. Good financial decisions aredigeged on reliable financial

information and an ability to understand financtdtements. Ineffective decisions
can lead to poor financial management and, ultipatistress/failure (Headd, 2003).
Effective use of financial statements when makiegisions can lead to improved
financial management and position the firm to remaiable. Even with reliable

information, being able to understand and interpiieincial statements is a
prerequisite for effective decision making.

Understanding what factors affect the frequenciir@ncial statement preparation is
important because of the information value of fitiah statements. Firm decisions
have the potential to improve success or lead itaréa Financial risk, especially

important to evaluate, can be evaluated using @igdrstatements. Better financial
information is possible through more current ankitvinancial statements, and better
financial information can lead to better qualitycb@ons.

The findings of this study provide greater insighito what factors influence how
often small firm prepare financial statements. Tegpendent variable used in the
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study was the frequency of financial statement ar&ion. Financial statements were
selected because of their important role in tharfaial management of small firms
(Carraher and Van Auken, forthcoming; McMahon, 200Immons and Spinelli,
2004).

Two of the most important consideration affectirfie tfrequency of financial
statement preparation is whether they are used dakendecisions and owners’
confidence in their reliability. The finding showdldat both factors were associated
with the frequency of preparation. The positiveoagsion between frequency of
preparation and whether the financial statementse wesed to make decisions
suggests that owners recognized the informationevalf the financial statements.
More frequently prepared financial statements @elwmore current information that
can be used to better assess risk exposure amslaecbnsequences. Owners who
have financial statements prepared less frequaharently do not recognize the
informational value contained in the financial repaand associated potential value
of the information when making decisions. Of cour8ee frequency of financial
statement preparation does not guarantee goodiaesisy owners (Shields, 2010;
Timmons and Spinelli, 2004). The quality of theinalysis of the financial
information and their effective implementation guigotal issues affecting decision
quality (Carraher and Van Auken, forthcoming).

The results also show that frequency of finanditiesnent preparation was associated
with owners’ believe in financial statement relidii(comfort in using/confidence in
accuracy). The relationship indicated that finahstatements were prepared more
frequently if owner had less confidence in thelratglity. This finding is consistent
with Carraher and Van Auken (forthcoming), Neeleyd &/an Auken (2010) and
Busenitz and Barney (1997) who emphasize the irapog of good financial
information in a timely manner. Better and moreatde information can be obtained
from more current financial statements.

Owners who have financial statements prepared nfr@guently may be more

financially sophisticated and more fully understatitt informational value of

good/current financial information.  On-the-othemd, owners who are not
confident in their statements may simply opt to sppénd time and money on having
their statements prepared. Alternatively, theseneye may simply not be very
sophisticated and not recognize the informationalu& of current financial

statements.

Having confidence in the reliability of financialatements and high frequency of
preparation suggests that owners understand therfamze of financial information.

Carraher and Van Auken (forthcoming) found thatfiemce of financial statements
was directly associated with using them to makesitet. Owners may still rely on

advisors to draw conclusions about the informatiothe financial statements while
using their own judgment and analysis. On the §iige, they may be not having
confidence in the reliability of their financial adéments apparently limits the
frequency of preparation (e.g. why have them pregdthey are not reliable) This
sequence matches behavioral finance theory, inhwtiécision makers form beliefs
that influence their practice (Barberis and Tha?&Q2; Ritter, 2003).

The results also found that frequency of financihtement preparation was
negatively associated with gender in that frequesfdinancial statement preparation
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was more common among male-owned firms than femateed firms. Gender was
previously associated with small firm financial d#en in studies by Neeley and Van
Auken (2010), Cassar (2009), Carter et al. (2083), Coleman (2002).

The results also showed that frequency of finanskatement preparation was
positively associated with community size. Finahstatements were prepared more
frequently by small firms located in larger comntigs than in smaller communities.
Van Auken (2000) reported that firms in smaller commities may be more isolated
and have less access to resources, and that smallif larger communities had a
better understanding of financial management isstlen firms in smaller
communities. Lang, Calantone and Gudmundson (188lgve that small firms must
rely on external expertise, often not availablsnmall communities, when developing
business strategies. A better understanding ohfila issues would likely lead to
more frequent preparation and use of financialestants. Conversely, a weaker
understanding of financial issues would likely l¢adless frequent preparation and
use of financial statements.

7 Conclusions

This analysis of the factors associated with howeroffinancial statements are
prepared is based on a sample of 312 SMEs locatadsouthwestern US state. Few
studies previous have examined the financial sta¢snand their use among owners
of SMEs. This article therefore is important, caesing the critical role of financial
statements for stakeholders and the financial itnpa®wners’ decisions on firm
sustainability.

Owners who use financial statements to make decisiso have their financial
statements prepared more often but have less emtidin the reliability of their
financial statements. The financial statementsadse prepared more frequently by
women owners and by firms in smaller communitieisese findings may be due to
owners needing more current financial statementsnwinaking decisions, but also
because owners who are not confident in their irdrstatements would not want to
waste time with unreliable information. Training émsure that owners understand
financial statements can affect how the financidbrimation is used in decision
making. A better understanding of the informatiovelue of financial statements will
likely lead to more frequent preparation. Finangttements more likely to be
prepared more frequently if the owners better ustded the information value and
use the financial information for making decisi@sswell as having confidence in the
reliability of their financial statements.

The results of the study should be useful for ownefr SMEs and providers of
services to SMEs. Financial statements provide itapb information that should be
used, both by external evaluators and internadhyhelp guide decisions. Both owners
and providers of services can use the informationrtderstand which factors affect
their use of financial statements. Such an undedgtg of what factors have this
influence may improve the process by which finanstatements get incorporated
into decisions.

The limitations of this study provide avenues fanttier research. The study could be

http://www.open-jim.org 125



Journal of Innovation Management Van Auken, Carraher
JIM 1, 1 (2013) 143-157

expanded to other areas of the world to explorerihces by region, ethnicity, type
of business, etc. The issue of frequency of firmstatement preparation, use of
financial statements and firm performance couldbbéh interesting and useful in
practice. The data was collected at a single goitime. A longitudinal study could
provide further evidence regarding what other feciofluence how and how often
financial statements are prepared, especially fa@esociated with a firm’s maturity
as well as over the business cycle.
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Abstract. Cyber-physical system design automation utilizingwledge based
engineering techniques with globally networked klealge bases can improve
the design process for emerging systems. Our gsaltoi develop a
comprehensive architectural framework to improve ttesign process for
cyber-physical systems (CPS) and implement a casdy stith Axiomatic
Design Solutions Inc. to develop next generatiorolsiets utilizing
knowledge-based engineering (KBE) systems adapteduttple domains in
the field of CPS design automation. The Cyber-physigstem Design
Automation Framework (CPSDAF) will be based on adeanin CPS design
theory based on current research and knowledgectedl from global sources
automatically via Semantic Web Services. A caselystutilizing science,
technology, engineering, and mathematics (STEMJesits is discussed.

Keywords. Cyber-physical systems, design, automation, knovedugsed
engineering, artificial intelligence.

1 I ntroduction

1.1  Project overview

Cyber-physical system design automation utilizingpwledge based engineering
techniques with globally networked knowledge basesimprove the design process
for emerging systems. Our goal is to develop a cehmnsive architectural
framework to improve the design process for cyldersical systems (CPS)
(Cyber-physical system virtual organization, 2028y. contribution to this goal is to
provide an overall structure to the case study ém@ntation employing Axiomatic
Design Solutions Inc. to develop next generatiatsits that utilize knowledge-based
engineering (KBE) systems which can adapt to meltomains in the field of CPS
design automation. The Cyber-physical System Ded\gitomation Framework
(CPSDAF) will be based on advances in CPS desigmrihbased on current research
and knowledge collected from global sources autma$t via Semantic Web
Services. The team plans to utilize university ueses and consultant services to
develop a KBE environment utilizing next generatioolsets developed specifically
for CPS design automation. The team proposes tiosfudevelop, implement, test, and
expand the Artificial Intelligence Design FramewdADF) for Optical Backplane
Engineering funded in part by a NASA Fellowshipifinag Grant (2004-2006). This
dissertation was later published as a book by VDallag in 2008 called Architecting
Automated Design Systems. In 2013, the team ptabegin expanding the AIDF and
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develop the next generation architectural framewiork CPS design automation
(CPSDAF) utilizing a research testbed, STEM stusle@PS portal, and case study
implementation. This research will provide guidamce KBE system development
suitable for multiple domains. CPS design autonmatiall be accomplished by
systematically incorporating advances in CPS detligory while developing next
generation design automation toolsets with AxiomBgsign, Inc. The CPSDAF will
improve on the AIDF by also providing KBE capalyilib address any type of CPS
system for advanced design automation with modadisgpted to the particular CPS
domain. Based on this approach, the team pland)teXpand the AIDF into a
comprehensive framework for CPS design automatiied the CPSDAF (2) utilize
university resources to build a validated and ietiiKBE system configured by the
CPSDAF for a particular CPS domain as proof of ep¢3) develop next generation
toolsets with Axiomatic Design Solutions, Inc. bdsmn the results of the CPSDAF
research and KBE testbed, and (4) educate nexraere CPS students via STEM
initiatives through CPS related university studeimapter development managed by
Society for Design and Process Society (SDPS) (wdpsnet.org). The independent
portal development online provides the opporturity three teams to work
collaboratively and in parallel. Portal website @gons have already been purchased
and are ready for development (a) www.cyberphysysiém.com, (b)
www.cyberphysicalsystem.net, and (c) www.cyberptsisiystem.org). The KBE
system will utilize advances in Semantic Web Seawito acquire knowledge and
apply advances made every day in the field of GRS®htinuously improve its design
automation capability for multiple domains in CRS.more disciplines are impacted,
more modules will be developed for these discigliaad STEM initiatives will be
formed to spearhead this development. A systemsneagng process model is
provided showing the architectural framework foatsa (Fig. 1).

Systems Engineering Product Lifecycle Model
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Fig. 1. Tufts’ systems engineering process model (see Betdle, 2002, p.13)
1.2 Intellectual merit overview

My team will advance research for CPS design theamg automation while
developing next generation toolsets with the caselys During the exploratory
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inception phase, the research team and studemts$gteansfer the experience gained
from working on the proof of concept to developRSIdesign automation framework
that can guide the implementation of multiple KBgstem-of-systems (SoS) that
assist in the design automation of CPS applicafiomarious domains with networked
KBE systems (Fig. 2). The designed CPS artifactt @ tested, verified, and
validated to meet industry specifications.

KBE System-of-Sysiems (o8] Elomenis

- mfadspiysl Canidl
oy KOS Sob and Iz compey IFalems

Validoted HBE-5S05 Lang.sotic

T E;u:;;l:r- Sy mbins
MHanspen oy KEAE S0l

Awtamatad deEign process Automaied infarance procaas
vpsarg . Nem of Qs MonTigoay 5T

Fig. 2. System-of-systems paradigm for artificial intediigce design support.
1.3 Broad impact overview

Any university and corporation intending to imprabeir design process will benefit
from the next generation tools developed for CPSigtleautomation with modular
expansion capability depending on domain. The KBEtesn will be capable of
detecting and collecting advances in CPS designciples and technology by
automatically securing knowledge from global sosraed experts that advance the
field on a daily basis. Axiomatic Design Solutiofisc. will improve on next
generation toolsets based on CPSDAF research aglwaB3 EM initiatives will be
managed in the CPS portal to develop student ciefttat network students together
across universities to collaborate in the CPS faid develop the modules for the
CPSDAF. Additional capability may be provided wishKBE system-of-systems
(SoS) application that can manage networked resiltKBE systems. Software
engineering of the KBE SoS can be improved withagxied modules utilizing
CPSDAF guidance. The CPSDAF will generate advaid®B SoS for CPS design
automation like the AIDF (Fig. 3).
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Architecture-driven software engineering
for KBE System-of-Systems (SoS)
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Fig. 3. Architecture-driven software engineering for KBESSo

1.4  AIDF expansion to CPSDAF

The Cyber-physical System Design Automation FramkwWfGPSDAF) will expand
on existing embedded system design theory, deved@gpgeneration toolsets for CPS
with Axiomatic Design Solutions, enable productaimovel KBE systems adapted to
CPS design automation in various domains by modidpansion, and establish SDPS
student chapters to manage CPS student collaboratioSTEM portals. These
modules will be developed by the students workimgeams and displayed in the
following portals already purchased for development (a)
www.cyberphysicalsystem.com, (b) www.cyberphysigstism.net, and (c)
www.cyberphysicalsystem.org. The CPSDAF builds loa éxperience gained from
the NASA Fellowship and years of incremental imgnment to the AIDF,
culminating to this grant proposal on CPS desigtoraation with student chapter
collaboration on CPS modules. Several student ehaptaive already been established
in various universities and will now start the QR8tal development phase.
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15 CPSDAF guides modular development of KBE systems in multiple CPS
domains

The current approach expands on the architectushdwork dissertation by
combining the university resources with Axiomatiedign Solutions to implement the
case study for CPS design automation in multiplmaias while developing next
generation toolsets and KBE system adapted to Q@8ugt engineering. This
proposal expands and implements the CPS versidheofirchitectural framework
(AIDF) for design automation utilizing modular, mdigurable, and scalable KBE
systems (Fig 4). Research detail is available & kbok Architecting Automated
Design Systems published in 2008 (Tanik, 2008) dhasethe dissertation delivered to
NASA (Marshall Space Flight Center) by U. John kani 2006 (Tanik, 2006). The
main objective of the dissertation was to producsomprehensive framework for
design automation by proposing the Artificial Itigggnce Design Framework (AIDF)
for optical backplane engineering case study. &inid its predecessor architectural
framework (AIDF), the CPSDAF provides a comprehesmsmodular, reconfigurable,
and scalable approach to develop networked knowlkdged engineering (KBE)
systems that support the automated design of qyngsical systems of all types in
multiple domains. The adapted KBE system for a @&8ain is expected to provide
guidance to CPS designers based on automated enigmeprinciples, artificial
intelligence recommendations, general design thexarse-based reasoning methods,
and other domain knowledge updated online fromalghdistributed sources.
Output Series of KBE System-of-Bystams
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Fig. 4. Architecture-driven software engineering for KBESSo

1.6
risk

CPSfield driving need to manage emer gent system behavior and mitigate

Building a system faster, better, and cheaper ban the hallmark of engineering and
historically KBE systems were developed with treslgn mind. Now the challenge is
identifying the best CPS design theory and prirspind applying them uniformly
with next generation technology. Advances in emkedddystem and system of
systems (SoS) design are paving the way for the fi&Rto profoundly impact the
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economies of nations (CPS Steering Group, 2012¢sd@mew challenges require a
method to capitalize on advances while buildingstablished engineering principles
without losing sight of verification and validatiomeeds for new CPS designs.
Emergent behavior during design automation couldriiipated with proper design
automation techniques in place to mitigate riskisTiype of approach provides a
platform to structure the large-scale software eegiing development process for
assuring risk mitigation during automated reliapilengineering (Trevino, 2005).
Further compounding the issue of increasing andrdefpendent functional and
nonfunctional quality requirements is the stricttrietions imposed by CPS concerns,
such as timing concerns for component reliabildZ(Berkeley, 2013). An integrated
approach to multi-disciplinary system design witastv amount of knowledge is
needed providing reliable design guidance withroeéd design recommendations
with maximum automation to improve quality, savendj and money. Factors
impacting both the cyber and physical world simmd@usly are now paramount to
trustworthy CPS design automation (UC Berkeley, 30MWhile cyber-physical
systems present many new design challenges, elp€doia synchronously timed
systems that need to interoperate seamlessly. ifngg issue with a particular set of
interfacing components may cause serious casc@daiiems or even system failure
in CPS artifacts that rely on precise input/outmgulation. For instance, a unique
property of a CPS artifact is precise integratiequirements (Fallah, 2010). A critical
codependence is thus presented to the system dasigess at all layers and phases,
presenting unprecedented and challenging desigrecos (Rajkumar, 2012). Hence,
the design, construction, verification, and valiolatof cyber-physical systems pose a
multitude of technical challenges that must be es&ld by a cross-disciplinary
community of researchers, engineers, scientistsedacators. If many of these issues
can be addressed via system design automation, rpestlems can be more
effectively addressed during the design procesderdotions among the
multidisciplinary knowledge silos may generate @asing system functionality
requiring more attention to V&V concerns during teys integration. This process
must be both comprehensive and adaptable to egpknvironmental conditions,
fulfilling both end-user needs and the engineesipgcifications with special emphasis
on dependencies and processing speed for CPS dasipmation. There is a
recognized need for an overarching architectuné&work to achieve intellectual
control over CPS design automation concerns produei set of reconfigurable,
modular, and scalable KBE systems that can assittta design process for CPS
product engineering.
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Design Risk Mitigation for Reliability Engineering
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Fig. 5. Design risk mitigation for reliability engineering

2 Al DF Research Foundation for CPSDAF

2.1 AIDF utilizing axiomatic design principlesfor KBE system development

The AIDF is an architectural framework to developea of modular, reconfigurable,
and scalable systems. We discuss aspects of th& ADa starting point for our
research expansion to develop the CPSDAF for KB&esy development for CPS
design automation. Knowledge-Based Engineeringspéaiey role in managing the
vital resource of knowledge in a means that islgasicessible to decision making
[13]. A centralized set of knowledge repositories stored within a database to supply
data access to the KBE system (Mylopoulos, 1996jilé\performing daily activities
any respective worker can access the data contawiddn these knowledge
repositories via the KBE system. Related to KBHjfisial Intelligence capability is
found in Inertial Navigation Systems (INS) (Shif0B) to speech recognition systems
(Gevarter, 1983). On a broad-based scale therseaeral research ideas for utilizing
Web Ontology Languages (OWL) to extend the benefitgurrent systems (Stoilos,
2010). The OWL makes it possible to conduct Ar#icintelligence in various
applications based on an Internet standard lewsgagemantic Web advances. Logic
for Artificial Intelligence traditionally carriests roots back to first order logic
(Djelloul, 2009). One particular example utilizidigst-order-logic can be seen in
axiomatic systems which provide a set of axiomsfhich a large set of axioms can
be combined in an effort to logically arrive atahems and corollaries, forming design
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theory (Hazewinkel, 2001). Axiomatic Design Solasdnc. utilizes axiomatic design
theory developed by MIT for product conceptual gesiith Acclaro Design for Six
Sigma (Axiomatic Design, 2013).

2.2 AIDF requirements managed with Acclar o toolset

The requirements elicitation process for the AlIDd&Swnanaged by the Acclaro Design
for Six Sigma (DFSS) tool by Axiomatic Design Saduis (30). Acclaro DFSS assists
in the requirements elicitation and managementgs®dor risk mitigation and design
parameter identification. Features utilized in thel to construct the architectural
framework for the AIDF include the design matrixdatependency structure matrix
functionality, in addition to the Quality Functi@eployment (QFD) and the Failure
Mode Effects Analysis (FMEA) functionality espetyaluseful for nonfunctional
requirements as well. Acclaro DFSS software impletm@ complete suite of DFSS
tools using an axiomatic framework to reduce dgwelent risk, cost and time, by
applying the axiomatic design process developadiat(Axiomatic Design, 2013).

2.3 AIDF configuring KBE system to acceler ate design automation

A core infrastructure has been proposed and comakptd to handle design of
complex systems based on an architectural framewdr& AIDF has been designed
in a manner to allow the incorporation of inputenfr a real time environment
connected to Web Services and networked knowledggedto be fed into the
reconfigured KBE system according CPS artifactgtesiomain. This is then utilized
to choose appropriate actions for adjusting therallvelesign of the system at key
trade-off decision points (Fig. 6) utilizing syn#ie and analysis techniques that
invoke any of 20 modules that contain knowledgé¢him form of design theory and
related reasoning algorithms acquired from globgbeet resources. Given the
continuous feedback from updated knowledge repiasgtothe KBE system is able to
automatically provide designers immediate feedbatkest CPS design tradeoffs.
The AIDF provides an overall architectural framekvevith guidelines to manage
axiomatic design theory and various applications agfificial intelligence by
developing a respective KBE system for design aatmm. One aspect relies on
knowledge gained from field experts, which is gatlde and stored into a
knowledge-base. An interface is provided within siystem to access this input from
distributed knowledge sources which supply datgpforcessing.
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Design process using KBE

Time

G.é:‘:.lm;gﬁ the fmitial EBE sysiem mav fake
lonpar ra develap It can evolve and adapr

Jaziar to new rechmology and demand

Mumber of desgn soprovements (cwcles)

Fig. 6. KBE provides more design improvements over time.

3 CPSDAF based on AIDF to guide KBE implementation

The architectural framework will be designed to dienall types of CPS design
automation concerns when building KBE systems, faglthe tight integration and
emergent properties, as well as codependence otdh®utation, physical, and
network system layers. The Cyber Physical SystesigdeFramework (CPSDAF) is
based on the AIDF (Fig 1) comprised of (1) the Kiexlge Assimilation Engine
(KAE), (2) Knowledge Correlation Engine (KBE), af@8) Knowledge Justification
Engine (KJE). As an initial step, the KAE providesnechanism to assimilate global
knowledge into the KBE system with intelligent atgegathering relevant global
information that could impact the design processfiSemantic Web Services. Then,
the assimilated knowledge must be processed amelatad for design automation in
the KCE. This design automation is accomplishedrslysis and synthesis techniques
based on the Common Knowledge Acquisition and DeSigpport (CommonKADS)
standard (Schreiber, 2000). During KBE system aislgr synthesis, one or more
modules are activated to work together to solvesgh problem. These modules are
housed in the design engine block and Al enginekotd the AIDF. The NASA case
study for optical backplane engineering had 20 rfexlin total. A set of 11 design
modules are managed by the design engine blockaanther 9 Al modules are
managed by the Al engine block (Table 3). These ulesd were shown to be
reconfigurable and scalable. Finally, the KJE piesi a mechanism to output
desirable recommendations and their justificatiamslesign rationale.
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Fig. 8. AIDF architecture to be expanded with CPSDAF (Taariki Grimes, 2005).

Table 1. AIDF Design Automation Support Modules to be exgahdnd scaled in CPSDAF
(Tanik and Grimes, 2005).

# AIDF Modules M echanism provided
Provides an automated mechanism for hierarchical
Axiomatic Design Theory  |decomposition of FR and DP, provides 2 axioms, 11

(ADT) corollaries, and 23 theorems for the rules bagedto
in the Al Engine Block

M1D

Theory of Inventive Problem Provides an automated mechanism for invention,

M2D Solving (TRIZ) especially by searching the Semantic Web for
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appropriate DPs

. . . Providing an automated mechanism for going from FR
Hierarchical Multi-layer 9 going

M3D Design (MLH) to DP to .compongntg,.
calculation of reliability and cost
Quality function deplo memProvides an automated mechanism to ensure the
M4D (QFD)y pioy customer guidelines are included in the qualityhef
design
. . Provides an automated mechanism to determine
Design structure matrix
M5D component to component
(DSM) . h
interaction
Provides an automated mechanism to predict
M6D |Fault Tree Analysis (FTA) component failures, where the calculations are dase
heavily on quantitative Boolean operators
Provides an automated mechanism to estimate system
o . reliability, where
M7D ?;gg?mty Block Diagram the calculations are based heavily on various
engineering equations, such as MTTF (Mean
time to Failure)
. Provides an automated mechanism to associate
Failure mode and effects . ;
M8D . weights for each type of failure to assess fault
analysis (FMEA) L
qualitatively and trace root cause
Provides an automated mechanism to assess individua
. component risk on
M9D ;I’_Ic_e;r;?ology Risk Factor a cluster, mainly by associating any given
component with a multiplier that affects the
DSM
Provides an automated mechanism to assess level of
M10D Entropy (ETP) disorganization in system design during design
process
. Provides an automated mechanism to manipulate
Optical Backplane . - . i
M11D - : . domain-specific knowledge for inference, specifical
Engineering Domain (OPT) |. . . . .
in field of optical backplane engineering
Provides an automated mechanism for domain rule
M1A Domain Rule Support (DRS) support, in terms of executable rules used by the:
inference engine
M2A I(DFEEdS')(:ate Logic Support Provides an automated mechanism for logic support
Algorithmic Reasoning Provides an automated mechanism for miscellaneous
M3A . .
Support (ARS) algorithmic reasoning support
M4A Fuzzy Logic Support (FLS) Provides an automated mechanism for fuzzy logic
support
Neural Network Support Provides an automated mechanism for neural network
M5A
(NNS) support
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Genetic Algorithm Support  Provides an automated mechanism for genetic

MBA (GAS) algorithm support

Conant Transmission SupporProvides an automated mechanism for componerit

M7A (CTS) transmission support

Calibrated Bayesian SupportProvides an automated mechanism for calibrated

MBA (CBS) Bayesian support

Provides an automated mechanism for data mining

M9A Data Mining Support (DMS) support

Table 2. Component DSM example with five components.
Cl C2 C3 C4|C5

Cl1 X X
Cc2 X | X X X
C3 X X X
(o2 X X X
C5 X X X

Imteractimg Components Exampla
Represented by Design Structure Walrix (DSM)
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Fig. 9. Interacting component diagram that can be repreddnt DSM.

4  Case Study
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41 Next generation modules, standards, and tools developed by STEM
students and consulting services

The following features in the Acclaro toolset candnhanced or expanded to meet
CPS needs, e.g. Information architecture & systeshit@cture view, design matrix,
DSM, FMEA, FTA, TRIZ, PRA, and other risk mitigaticand V&V techniques.
These features will be further enhanced based wiresearch findings and theoretical
innovation, in terms of synergistic design prinegl methodologies, and industrial
best practices to meet the needs for convergingjdiadiplinary engineering domains
that require the tight conjoining of synchronougtware and hardware concerns
anticipated in cyber physical system design autmmal opics and standards found in
the Software Engineering Body of Knowledge (SWEBGIKY Project Management
Body of Knowledge (PMBOK), design processes suchEAE 12207, Rational
Unified Process (RUP), and agile development, wi#l considered in module
development. Automation of key industrial standawddi be provided such as
software requirements specifications (SRS) with EEB30, software design
descriptions (SDD) with IEEE 1016, and project ngeraent plan (PMP) according
to IEEE 1058. The Acclaro Design for Six Sigma (I3$ool will be improved and
many functions will be added to the tool that weillpport CPS design automation.
Knowledge engineering functions will be automatedthwconcept mapping
technology such as Cmaptools by the Institute ahblin Machine Cognition (IHMC).
Various architecture views are provided, such gdiegtion architecture, information
architecture, systems architecture and UML architec Automation of the detailed
design process of software and system engineeadngeecns will be accomplished by
applying artificial intelligence techniques to tbaified Modeling Language (UML)
and the Systems Engineering Language (SysML)mmédical case study is selected as
a CPS domain, then additional domain modules caadoed such as the Unified
Medical Language System (UMLS). An example CPS sasgy might be the design
automation of a clinical decision support systerlying on wireless technology
collecting information remotely from sensors on thenan body. The CPSDAF will
be the framework to develop a KBE system that caoraate the design process (Fig
10, 11) for such a CDSS with validation target ar@&g. 12). Sensors have become
essential components in medical systems (DmytrQR/2 Certain types of sensors
can transform physical measurements of ambienteestgre, heart rate, pulse, blood
pressure, perspiration, flow rate, and acceleratitm electrical signals that provide
inputs to cyber-physical systems (Norton, 1989).
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AIDF Interactive Sessions
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Ends

Fig. 10. Interactive AIDF sessions with KB network and agents
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Overview of Comprehensive Validation Approach for
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Fig. 12. Comprehensive Validation Approach for KBE SoS basedl®F.
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4.2  Reporting on CPSportal sites

We plan to report results of activity using CPStalosites. Every semester, reporting
of results will meet Specific, Measureable, Att&iea Relevant, and Time-sensitive
(SMART) goals. The following

(1) Specific goal of collaboration will be achievetith a group of talented university
students who would like to learn and apply theillsko the design of a cyber-physical
system as a team project;

(2) Measurable goal of module research is achigttdconcept mapping technology
(http://cmap.ihmc.us/) and standard project managetechniques using the Rational
Unified Process (RUP);

(3) Attainable goal of intellectual empowermenadhieved by mentoring through the
CPS portals;

(4) Relevant goal of increasing diverse computinghBment achieved since they are
in line with the U.S. agenda emphasizing the imgpurée of teaching computing in
STEM development;

(5) Time-sensitive goal of semester completion éhieved by meeting specific
benchmarks as provided by the RUP and agile apprfmxadesign automation with
university and K-12 students.

The SMART objectives of teamwork collaboration, nalad research, intellectual
empowerment, increasing diverse enrollment, andestan completion are achieved,
respectively, with the objectives of:

(1) building cross-disciplinary awareness amongestds,

(2) engaging STEM students in highschools with egpdial projects accessible
online, (3) involving SDPS for long-term support,

(4) involving under-represented students in CP{viies, and

(5) teaching students system specification accgrttirprevailing industry standards.

Table 3. CPS Portal development displaying results of rebegpanning four years.

Portal Year 1 Year 2 Year 3 |Year 4
Cyber physicalsystem.com Production of next
Pls directing consulting services witiWeb 1.0/Web 2.0/Web 3.0 generation toolsets for
Axiomatic Design site site site CPS design automation
Solutions Inc. and management
Cyberphysicalsystem.org Design Theory and
Pls with directing UAB graduate_ and\/\_/eb 1.0 Web 2.0 Web 3.0 CPS Automation
undergraduate students work with |site . . Research
. site site
K-12 mentoring management
. CPS Design

Cybei_'phygcalsystem.net Web 1.0 Web 2.0 Web 3.0/automation
Pls directing case study . . .
. ; site site site testbed output
implementation of KBE SoS

management
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