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1 Introduction

Innovation is now a major focus for organizatiargjions and economies and the topic is
increasingly seen as being crucial not only to esscbut to survival. The topic of
innovation is both complex and wide-ranging andn@sv a key component of the
strategic management of organisations. Addresdiigysituation presents a number of
challenges such as: agreeing a definition of thecept and making sense of the
voluminous literature from eclectic sources. Manyestions increasingly exercise the
minds of managers, entrepreneurs, policy makersaaademics as they grapple with this
perennially important topic. These include reasshg an innovation is successful in one
organization and met with resistance in another laow it is that certain innovations
diffuse easily through an environment while oth#wosnot. After almost half a century of
intense research and theorizing, the academicibatitm to answering questions such as
these is less than convincing (Fagerberg, 2005).
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Addressing this challenge, the Innovation Valuetitue (IVI, 2011) provides an
example of practitioner-academic engagement thatahglobal reach. The Institute was
co-founded in 2006 by the National University aflamd Maynooth, (NUIM) and Intel to
help drive the transformation of IT management. TWeConsortium draws from a peer
community of over seventy Academic InstitutionsrtRer Organizations and End-Users
(from both the Public and Private Sectors). Furtt@e IVI is a response to the enduring
call for the academic community to ground its reskegAgerfalk, 2010, Goldkuhl, 2012)
and adopt practice orientated approaches (Costtllal., 2011, Martensson and Lee,
2004). The aim of the IVI is to facilitate a coltalative community of like-minded peers
committed to investigating, advancing and dissetmgahe frameworks, tools and best
practices associated with managing IT Value andrabled Innovation. IVI is currently
focused on the development and distribution oflTh€apability Maturity Framework
(IT-CMF) which maps IT organizations onto a capiabiimaturity curve based on
empirically derived industry best practice acro$s dfferent capabilities within IT
management

2. Background

This section will initially provide a brief overvie of the concept of innovation as it
pertains to this study. We will examine the innamatiterature and argue that the subject
is ripe for a new theoretical formulation to praggeesearch in the area

2.1 Innovation Studies

Many scholars trace the introduction of innovatioto the realm of economic and social
change to Joseph Schumpeter's seminal work on theedry of Economic
Development” (Schumpeter, 1934). In this work hassified innovation into five
categories: new products (or goods), new methodpraduction (or processes), new
sources of supply (or half-manufactured goods), dkploitation of nhew markets, and
new ways to organize business. In Schumpeter’'sinaligschema, innovation is
accomplished by “entrepreneurs” who developed nembinations of existing resources
(Swedberg, 1991). However, in his later works, ame to regard the large corporation
as the innovative engine driving the developmenéadling economies (Lazonick, 2005).
Fagerberg (2005) makes the fundamental distindtietmveen invention and innovation
where the former is regarded as the “first occureémvhile the latter is the “first attempt
to carry it out into practice”. This is in line witvan de Ven's (1986) assertion that “an
invention or creative idea does not become an iation until it is implemented or
institutionalized”. Storey (2004) points out thatbéte on the very meaning of the term
innovation has been controversial and problemati©ale of the main challenges of a
review of innovation is the range of definitionsrn a wide body of literature. In their
analysis of the termisnovationandinnovativenesfrom 21 empirical studies in the new
product development (NPD) literature, Garetaal. (2002) discovered that “no less than
fifteen constructs and at least 51 distinct sd&lms$” were used leading to a great deal of
ambiguity (p.110). The Minnesota Innovation ReskaRrogram (MIRP) resulted in
important pioneering work on innovation and its fediions are generally known as the
Minnesota studies (Van de Ven et al.,, 2000). Th&kRIprogram was carried out by
approximately 40 researchers, now scattered amanglty across the globe, who
conducted longitudinal studies of 14 innovationsimtythe 1980s. Four basic factors are
implicit in their work: new ideas, people, transaws and institutional context. The



increasingly important role of academia in supmgrtinnovation in knowledge-based
societies has led to the development of a numbenadels from national systems of
innovation (NIS) (Lundvall, 1995) to the more rec@miple-Helix model of university-
industry-government relations (Etzkowitz and Leydta§ 2000). The fragmentation of
organizational boundaries by, on the one hand tbgermowards open and user-lead
innovation (Chesbrough, 2003, von Hippel, 2005) ama the other hand, the
development of social networking and networks rafcfice (Whelan, 2007) is currently
the subject of growing academic interest.

The main point from this brief overview is to prdeia basis for our argument that the
study of innovation is a complex, multi-dimensionphenomenon with dynamic
interactive characteristics that invites a novebtietical framework.

Now we will proceed to outline the theoretical freamork.
2.2 Theoretical Framework

Urie Bronfenbrenner spent most of his professioceleer as Professor of Human
Development, Family Studies and Psychology at Gbtha@versity. His development of
Ecological Systems Theory (Bronfenbrenner, 1979gd@mrded as having revolutionized
studies in these areas by shattering barriers aitdirig bridges among the social science
disciplines. Previous to Bronfenbrenner's work, gtady of human development was
compartmentalized among psychology, sociology, rapitiogy, economics and political
science. However, through the concept of the egolmighuman development, these
disparate environments were integrated into a timwlisonceptual framework of
interdependent nested systems where human develbpmas viewed as a continuum
(Lang, 2005). Bronfenbrenner viewed a “child’s depenent within the context of the
system of relationships that form his or her enwnent” with each complex “layer”
influencing the development (Paquette and Ryan,1p0His own conception of the
theory was as “a set of nested structures, eadtieinthe next, like a set of Russian
dolls”(Bronfenbrenner, 1979). He acknowledgesdibt he owes to the theories of Kurt
Lewin who expressed behavior as a function “of thierplay between person and
environment” in the form of a classic equation showbelow. Furthermore,
Bronfenbrenner affirms that his theoretical framdwooriginated from Lewin’s
antecedent work that places behavior in contesttuational, interpersonal, sociological,
cultural, historical- and above all theoretical0(5,p. 43.)

B =f (PE)

Lewin’s well-known formula exprességhavior (B)as a combinetlnction (f)of forces
from within aperson (P)and from the externanvironment (E)(Jackson, 1998).

Bronfenbrenner argued that Lewin’s formulation diot include a time dimension and
proposed his own version of the equation for theaanf human development. Here
development is regarded as a function of the pemstanacting with the environment
which includes the effects of both constancy andnge (the time dimension) on
personal characteristics throughout the life spg00% p 108) which is captured in the
following equation.

D =f (PE)



Bronfenbrenner affirmed that a major motivation fus work was to provide both
psychological and sociological depth to Lewin’sdhes. He claimed his theory differed
from antecedent research models in that he analyme@nvironment irsystemgerms.
His theory is shown diagrammatically in Figure 1.

Cranefield and Yoong (2007) in a recent debate geeg that ecological systems theory
can enrich our understanding of practice by praxjdh more holistic view of the area .
They built their thesis mainly on McLerogt al’s (1988) work on an ecological
perspective for health promotion programs which tradisposed the original work of
Urie Bronfenbrenner to that discipline. Acknowledgiour debt to the suggestion of
Cranefield and Yoong, we now go to the sourcesrohi&nbrenner’'s main work (1979,
2005) and propose a modified framework for the afdanovation.

D D ‘ Chrono-Systen >

Figure 1: Ecological Systems Framework —adapted from Craltk&Yoong (2007)

We will initially describe each nested layer of thedified Bronfenbrenner model where
the “patterned behavior” is determined by the folltg:

« Individual level: Intrapersonal factors-charactécs such as knowledge,
attitudes, behavior, self-concept, skills etc. I#oaincluded the developmental
history of the person.

* Microsystem: interpersonal processes and primaoyps —formal and informal
social network and social support systems, inclydire family, work group and
friendship networks.

e Mesosystem: institutional factors —social institas with organizational
characteristics, with formal (and informal) ruleslaegulations for operation.

e Exosystem: community factors-relationships amorgganizations, institutions,
and informal networks within defined boundaries.

e Macrosystem: public policy — local, state and naidaws and policies.



* Chronosystem: This was a later addition by Bronfenber and was not taken
into account by MclLeroy et al. This concept “enpaisses change or
consistency over time not only in the charactexsstif the person but also of the
environment in which that person lives” (Marente@07).

Now a revised innovation framework is describedebasn the theoretical framework
presented above and shown in figure 2

D D ‘ Generations >
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Figure 2: An organizational ecology for innovation research

Personal Dimension:this layer includes the intrapersonal characiessthat assist or
inhibit innovativeness. Development of knowledgkills and competencies through
education and training to support innovation bathieérms of creative invention and of
implementation are relevant here (Amabile et #103).

Interpersonal: formally this dimension will include the abilitg tontribute to and direct
teams or work groups. Informally it will includeal networks, communities of practice
and personal contacts, both inside and outsidethanization. Interpersonal attributes
such as empathy will also be deemed relevant inlélyer (Ciborra, 2002).

Organizational: the characteristics of the organization that teespn is a member of
will be significant for this layer. Culture, climgtand the management of innovation and
change will influence the person’s tendency to raie (Goffin and Mitchell, 2005).

Inter-organizational Systems: this layer will include relationship of the orgaation
with peer organizations, academic institutionstestgponsored support bodies (Etzkowitz
and Leydesdorf, 2000). The layer will also encompfmsmal and informal networks,
clusters that support innovation, and the generah af inter-organizational systems
(I0S) which is having increasing influence on besmto business (B2B) and business to
government relationships.



Socio-economic:this dimension will include innovation policy abdal, regional, state
and supra-national (for example the European Unibiational Systems of Innovation
(NSI) (Lundvall, 1995), indicators of innovation EGD, 2005) and important economic
theories of innovation (Schumpeter, 1934).

Chronological Generations: Analogous to human development, “generations” can
encompass a number of concepts. At a macro leweilitake cognizance of the time
dimension of the innovation environment which Heesen, for example, outlined in
Rothwell’s (1994) taxonomy of innovation processAs.the organizational level this
would involve assessing the innovation maturityeleguch as the “archetypes” of
innovation proposed by Tidd et al. (2005). In thalm of information systems Ward et
al. (1990) developed a three era model of IS tstithte this concept.

3. Ecological Constructs

There is almost universal agreement that innovat®ra complex phenomenon to
understand and manage (Allen, 2004, Eppinger, 2G@1fin and Mitchell, 2005, Katz,
2004, OECD, 2005, Poole and Van de Ven, 2000, Relithi/994) while Storey (2004)
points out that debate on the very meaning of #renthas been controversial and
problematical. This section will provide a tabutetiof innovation constructs from a
number of prominent researchers based on the taxpimfigure 2 above.

3.1 Personal Dimension

Herzberg's (1968) seminal work on motivation foutitht people are “motivated by
interesting work, challenge, and increasing resibditg” (p. 87). Good management and
working conditions will help to ensure that they mlat become dissatisfied but this will
not meet their deep-seated need for growth anceehient.

Table 1 Enabling conditions for innovation at the persdeskl

Amabile et al., 200: Parneset al. (1977) Nemeth (2004

Creativity Creativity equation Ability to “look outside
C=KxIxE* the box”

Meaningful Urgenc Problem solvin Questioning attituc

* knowledge, imagination and evaluation

3.2 Interpersonal Dimension

Teams have been described as the fundamentalrgaunits in the modern organisation
(Pedler et al., 1991) and are being used effegtivelreas related to innovation such as
product development, process centred organisatindgproject management (Ulrich and
Eppinger, 2000, Cooper, 2001, Pugh, 1991, Ottovsindd, 2001).



Table 2 Enabling conditions for innovation at the inteigaaral level

(Pedler etal., 1997 Allen (2004 Leonard (199¢)
Learning unit Technological gatekeeps Empath
Teamwork Mediator: Understandin

3.3 Organizational Dimension

Innovation is the process of introducing a new méthdea or product. Some prominent
researchers in the knowledge management field Hasen concerned with the

identification of the conditions necessary for thacouragement and nurturing of
innovation in organizations. Nonaka, Leonard-Bartord Garvin have all identified

critical enabling conditions needed for innovationthrive in organizations. There are
striking similarities between the conditions propdsby these three leading thinkers.
Table 2 lists the conditions proposed by each weted clusters the conditions around
five themes.

Table 3 Enabling conditions for innovation in organizasofChoo 1999)

(Nonaka 1991) (Garvin 1996) (Leonard-Barton 1995)

Organization intentic Purposefulearning Strategic Inter

Autonomy Culture of selassessme  Signature Skill

Creative Chac Critical thinking Creative Abrasio

Information Redundan: Time to learr Informatior-porous
boundary

Requisite variet Experimentatio Coghnitive diversit

3.4 Inter-Organizational Systems

According to Kumar and van Dissel “interorganizatib systems exist to support and
implement cooperation and strategic alliances betw&vo or more organizations”
(Kumar and van Dissel, 1996) p 281. Furthermore doite some time the dramatic
growth of inter-organizational systems (I0S) haiterad the way organisations conduct
business and relate to each other (Premkumar améiRarthy, 1995).

Table 4 Enabling conditions for innovation at the inter-@nggational level

(Etzkowitz and Mitra and Formica Manimala (1997)
Leydesdorf, 2000). (1997)
Triple-Helix Networking Disseminating knowled
Industry collaboratic Interconnectednes Creation olentrepreneuric

environment by education sector
Academic collaboratio Interdependen Technology Transfi




3.5 Socio-Economic Dimension

Chesbrough (2003) argues that in many industries céntralised approach to R&D
which he terms “closed innovation” has become akeolThis paradigm, he contents,
must be replaced by “open innovation” which adaptiernal ideas and knowledge in
conjunction with the internal process.

Table 5Enabling conditions for innovation at the soci@eomic level

Chesbrough(2007) von Hippel (2005) Christensen(2005)
Mobility of skilled peopl Democratization o Performance overshc
innovation
“Not all the smart peop! Usercentricinnovation Moore’s law
work for us” processes
New business mocs Convenienceand

customization

3.6 Chronological Generations

Table 6 Enabling conditions for innovation at the soci@eomic level

Rothwell's (1994) Tidd et al. (2005) Ward et al.1990)

Five-generation model Maturity level Three era model

4. The Innovation Value Institute

The development of the IT-CMF (Curley, 2004, Curl&006, Curley, 2007) is a
response to the need for a more systematic, commpsare approach to managing IT in a
manner that meets the requirements of practicingoidfessionals. In this paper an
overview of the rationale for the IT-CMF will beguided and, in particular, some of the
guiding principles for it design and developmernit & presented.

This research is being undertaken by the Innovattaiue Institute (www.ivi.ie).
Applying the principles of Open Innovation 2.0 (Sdim. B. and Curley, 2011) IT
Management is being investigated using a desigogsowith defined review stages and
development activities based on the Design Sciétesearch guidelines advocated by
Hevner et al. (2004).

A key goal of the development of the IT-CMF wasettable a structural change in the
way companies and organizations get value fronAlKey assumption in developing the
IT-CMF was that a three hundred and sixty degreewviof the issue and
knowledge/practices used in contemporary IT managénpractice was necessary.
Accordingly a global research community was essfield and nurtured to provide
comprehensive views, knowledge and practices. Thugew research ecosystem was
established involving members from six differentrounities; Technology Providers,
Public Sector IT executives, Enterprise IT exeasgjvAnalysts, IT Professionalism
organizations and Academics. This form of researdsystem activity is a form of Open
Innovation 2.0 (Samelin. B. and Curley, 2011) whaltehe actors in an ecosystem are
involved in the research and innovation activityhisTis an extension of the open



innovation activity defined by Chesbrough (2003)ickhrefers to capitalizing on the
inflows and outflows of ideas to and from a company

4.1 The IVI's Eco-System

Figure 3 describes IVI's application of Ecologi&@lstems Theory in its development of
the IT-CMF. Each layer is then described.

D D ‘ IVI Living Body of Knowledg>

Global Economy

IVI Member Organization

IVI Researcher

Figure 3: IVI's ecology for IT innovation research.

IVI Researcher: Researchers work on collaborative projects wittustrial partners

from various sectors, such as telecommunicationaniial service, healthcare and
government. This intensive interaction and collalion with organizations can be
characterized as an "action research" approach witkign science principles.
Researchers are co-located and are placed at btk &niversity and at the corporate
partner. They are expected to spend significard titrthe corporate side.

IVI Workgroup: VI personnel have regular meetings between rekess, students and
corporate partners defining research objectivegsppaance measures and discussing the
research results. Research is conducted by WorRirogips that consist of consortium
members, leading academics and IT organizationgpu®drom the Working groups is
reviewed with the Consortium Technical Committed &ndings are tested and validated
with other companies.

IVI Member Organization: Membership is for organizations that are active in
information technology (IT) management, busines$uevarealization from IT and
supporting IT innovation practices. Since its foatioh, IVl has grown in strength and
now has over 75 members drawn from top global degdions including BP, Chevron,
Cisco, Fujitsu, SAP, Chevron, Ernst & Young to naarfew.



IVI Consortium: The IVI Consortium draws from a peer community of:
* Academic Institutions
e Partner Organizations

e End-Users (Public and Private Sector)

Professional Associations ] - Analysts

':(‘..lﬂ ; e » Consultants & 1SVs

| Academia k— = —{ Enterprise End-Users
Figure 4: IVI consortium map

Global Economy: The goal of IVI is to create a global gold stamtor IT management
in order to benefit organizations world-wide. Thmas to have a positive effect on the
global economy where IT is becoming increasinglffuential in business and public
sector transactions.

IVI Living Body of Knowledge: The IT-CMF comprises four macro-capabilities to
emphasize their complexity and their importancenamaging IT for business value. IT-
CMF breaks down each macro-capability into criticapabilities of which there are 33
presently. These critical capabilities are a spesit of key activities and procedures that
must be defined and mastered to enable the IT @a@n to plan and deliver IT
solutions. They are continuously being reviewed thg work-groups and can be
considered as a living body of knowledge availdablthe consortium.

5. Conclusions

This paper has presented an example of how thesétiom Value Institute has mobilized

an entire ecosystem using an open innovation apprsulting in the development of a
new set of artifacts and design patterns that a&agbadopted by a broad set of IT
executives and organizations globally. The incregasidoption of the artifacts is perhaps
the strongest validation of the utility and effeetiess of the approach.

This paper addressed the need for a novel theardétamework to stimulate research in
the area of strategic innovation. The work is poese to the assessment by scholars that
there are significant research questions to beeasddd in this important topic. For
example Dubin (1978) argues that theory serveatisfg a basic human need; to provide
order to the experienced world while Weick (1989ppwmses that theory building
involves activities such as abstracting, generadizielating and synthesizing.
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Arising from the analysis, we proposed a new thizaklens to stimulate research in the
area. The result is an adaptation of Urie Bronfenber's ecological systems theory
(EST) that applies it to the innovation landscapbe EST for IT innovation is an
important theoretical contribution because it pdeg a fresh perspective for academic
researchers to investigate the phenomenon; andfdétsoan accessible conceptual
structure to navigate the increasingly complex vatimn ecosystem.

In summary, many organizations today are struggtingccurately capture or manage the
true value from their IT investments. Furthermangjanizations are demanding that their
IT Capability better support or drive innovationthwn the organization. The Innovation
Value Institute is responding to this challenge rhgrging practice oriented research
concepts with in-depth field studies of organisadictransformation.

References

AGERFALK, P. J. 2010. Editorial: Getting pragmatituropean Journal of Information
Systemd9, 251-256 doi:10.1057/ejis.2010.22.

ALLEN, T. J. 2004. Communication Networks in R&blaratoriesin: KATZ, R. (ed.)
The Human Side of Managing Technological Innovatién Collection of
ReadingsSecond ed. Oxford: Oxford University Press.

AMABILE, T. M., HADLEY, C. N. & KRAMER, S. J. 2003Creativity Under the Gun
Harvard Business Review on The Innovative Entegpridarvard Business
School Press.

BRONFENBRENNER, U. 1979The Ecology of Human Development: Experiments by
Nature and DesignCambridge, MA, Harvard University Press.

BRONFENBRENNER, U. (ed.) 2008Vaking Human Beings Human: Bioecological
Perspectives on Human Developm8age Publications.

CHESBROUGH, H. W. 20030pen innovation: the new imperative for creatingdan
profiting from technologyBoston, Harvard Business School.

CHRISTENSEN, C. M., YANG, W., VERLINDEN, M. C. & KNG, S. M. 2005. Chip
industry must learn not to overshoofavailable on line through
http://www.eetimes.comccessed November 200&EE Times

CIBORRA, C. 2002The Labyrinths of Information: Challenging the Wisdof Systems,
Oxford, Oxford University Press.

COOPER, R. G. 200Winning at New Products : Accelerating the prodesm idea to
launch,New York, Perseus Publishing.

COSTELLO, G., CONBOY, K. & DONNELLAN, B. Year. Diabical Action Research
as Engaged Scholarship: An Empirical Studly. ~East Meets West:
Connectivity and Collaboration through Effective fdmimation Systems.
International Conference on Information Systemd$I2011), 2011 Shanghai,
China from December 4 to 7 2011.




CRANEFIELD, J. & YOONG, P. 2007. To whom Shoulddrnhation Systems Research
Be Relevant: The Case for an Ecological Perspediweceedings of the 15th
European Conference on Information Systems (ECIB200ne 7-9 2007,
St.Gallen, Switzerland

CURLEY, M. 2004 Managing Information Technology for Business Vala&l Press.

CURLEY, M. 2006. The IT transformation at IntdlllS Quarterly Executive5, 109 —
122.

CURLEY, M. Year. Introducing an IT Capability Matty Framework.In: keynote
address at the International Conference for Ent@pimformation Systems,
ICEIS, Madeira, Portugal, 12-14 June 2007, 2007.

DUBIN, R. 1978.Theory Developmentjew York, Free Press.

EPPINGER, S. D. 2001. Innovation at the Speed @drination Harvard Business
Review,79, 149-158.

ETZKOWITZ, H. & LEYDESDORF, L. 2000. The dynamicsf innovation: from
National Systems and “Mode 2” to a Triple HeliX aniversity—industry—
government relationfkesearch Policy?9, 109-123.

FAGERBERG, J. 2005. Innovation: A Guide to the tatere.In: FAGERBERG, J.,
MOWERY, D. & NELSON, R. R. (eds.yhe Oxford Handbook of Innovation.
Oxford: Oxford University Press.

GARCIA, R. & CALANTONE, R. 2002. A critical look atechnological innovation
typology and innovativeness terminology: a literatureview. Journal of
Product Innovation Managemerit9, 110-132.

GOFFIN, K. & MITCHELL, R. 2005. Innovation Managemnte Strategy and
Implementation using the Pentathlon Framework. Houills, Basingstoke:
Palgrave Macmillan.

GOLDKUHL, G. 2012. Pragmatism vs interpretivismgualitative information systems
researchEuropean Journal of Information Syster@§, 135-146.

HERZBERG, F. 1968. The Best of HBR 1968; One Moimel How Do You Motivate
EmployeesReprinted in Harvard Business Review 2083-96.

IVI. 2011. Innovation Value Institutewww.ivi.ie accessed April 2011 Online].
[Accessed].

JACKSON, J. M. 1998Social Psychology, Past and Present : an integeativientation
Hillsdale, N.J. ; London, L. Erlbaum Associates.

KATZ, R. 2004. Introduction.In: KATZ, R. (ed.) The Human Side of Managing
Technological Innovation: A Collection of Readin§econd ed. Oxford: Oxford
University Press.

KUMAR, K. & VAN DISSEL, H. G. 1996. Sustainable Catboration: Managing
Conflict and Cooperation in Interorganizational ®yss. MIS Quarterly, 20,

279-300.
LANG, S. S. 2005. In Appreciation - Urie Bronfenbner Association for Psychological
Science - Observer (available on-line through

http://www.psychologicalscience.org/obsenactessed April 2010.8.
LAZONICK, W. 2005. The Innovative Firnn: FAGERBERG, J., MOWERY, D. &
NELSON, R. R. (eds.Yhe Oxford Handbook of Innovatio@xford: Oxford
University Press.
LEONARD, D. 1998 Wellsprings of Knowledge: Building and Sustainihg Sources of
Innovation Harvard Business School Press.

12



LUNDVALL, B.-A. 1995. National Systems of Innovation: towards a theory of
innovation and interactive learninigondon, Pinter.

MANIMALA, M. J. 1997. Higher-Education-Enterprise otperation and the
Entrepreneurial Graduate: The Need for a New Pgmadn: MITRA, J. &
FORMICA, P. (eds.)Innovation and economic development : university-
enterprise partnerships in actidbublin: Oak Tree.

MARENTETTE, P. 2007.Bronfenbrenner[Online]. (University of Alberta course
description, available on-line through
http://www.augustana.ab.ca/programs/profs/marep@»8ronf.htmlaccessed
April 2010). [Accessed].

MARTENSSON, P. & LEE, A. S. 2004. Dialogical ActioResearch At Omega
CorporationMIS Quarterly,28, 507-536.

MCLEROY, K. R., BIBEAU, D., STECKLER, A. & GLANZ, K1988. An Ecological
Perspective on Health Promotion Prograrealth Education & Behaviorl5,
351-377.

MITRA, J. & FORMICA, P. 1997Innovation and economic development : university-
enterprise partnerships in actidbublin, Oak Tree.

NEMETH, C. J. 2004. Managing innovation: When lssmore.In: KATZ, R. (ed.)The
Human Side of Managing Technological InnovationCéllection of Readings.
Second ed. Oxford: Oxford University Press.

OECD 2005. Oslo Manual: Guidelines for Collectimgddnterpreting Innovation Data,
3rd Edition. Organisation for Economic Co-Operatiamd Development,
Directorate for Science, Technology and Industry.

OTTO, K. & WOOD, K. 2001Product Design : Techniques in Reverse Engineeaind)
New Product Developmentew Jersey, Prentice Hall.

PAQUETTE, D. & RYAN, J. 2001.Bronfenbrenner's Ecological Systems Theory
[Online]. National-Louis  University  (available = omé&  through
http://pt3.nl.edu/paquetteryanwebquest.acfessed April 2010). [Accessed].

PARNES, S. J., NOLLER, R. B. & BIONDI, A. M. 197Guide to Creative Actiori\Y,
Charles Scribner's Son. .

PEDLER, M., BURGOYNE, J. & BOYDELL, T. 1991The Learning Company -A
strategy for sustainable developmévigidenhead, McGraw-Hill.

POOLE, M. S. & VAN DE VEN, A. H. 2000. Towards a @=al Theory of Innovation
Processedn: VAN DE VEN, A. H., ANGLE, H. L. & POOLE, M. S. (ex)
Research on the Management of Innovation : the dfinta StudiesOxford ;
New York: Oxford University Press.

PREMKUMAR, G. & RAMAMURTHY, K. 1995. The Role of berorganizational and
Organizational Factors on the Decision Mode for ptim of
Interorganizational SystemBecision Science£6, 303 - 336.

PUGH, S. 1991Total Design : Integrated Methods for Successfulderct Engineering
Addison-Wesley.

ROTHWELL, R. 1994. Towards the Fifth-generation daation Procesdnternational
Marketing Review] 1, 7-31.

SAMELIN. B. & CURLEY, M. 2011.Forewords in OISPG Service Innovation Yearbook
2010-2011EU publications.

SCHUMPETER, J. A. 1934The theory of economic development: an inquiry into
profits, capital, credit, interest, and the busisesycle, Cambridge, Mass. ,
Harvard University Press (1959 printing)




STOREY, J. 2004.The Management of Innovation: Volume GQheltenham, UK ;
Northampton Edward Elgar.

SWEDBERG, R. 1991Joseph A. Schumpeter: his life and wGdmbridge, Polity Press.

TIDD, J., BESSANT, J. & PAVITT, K. 2005Managing innovation: integrating
technological, market and organizational chan@hichester, John Wiley &
Sons.

ULRICH, K. T. & EPPINGER, S. D. 200(®Product Design and Developmeritwin
McGraw-Hill.

VAN DE VEN, A. H. 1986. Central problems in the nagement of innovation.
Management Sciencg2, 590-607.

VAN DE VEN, A. H., ANGLE, H. L. & POOLE, M. S. (eds2000.Research on the
Management of Innovation : the Minnesota Studegprd ; New York: Oxford
University Press.

VON HIPPEL, E. 2005Democratizing Innovatioriylassachusetts, The MIT Press.

WARD, J., GRIFFITHS, P. & WHITMORE, P. 1998trategic Planning for Information
SystemsJohn Wiley & Sons.

WEICK, K. E. 1989. Theory construction as disciplin imagination.Academy of
Management Reviewd, 516-531.

WHELAN, E. 2007. Exploring Knowledge Exchange ire&fronic Networks of Practice
Journal of Information Technologg22, 5-12.

14



