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Overview

The Technology Innovation Management Review (TIM 
Review) provides insights about the issues and emerging 
trends relevant to launching and growing technology 
businesses. The TIM Review focuses on the theories, 
strategies, and tools that help early-stage technology 
companies succeed.

Our readers are looking for practical ideas they can apply 
within their own organizations. The TIM Review brings 
together diverse viewpoints – from academics, entre-
preneurs, companies of all sizes, the public sector, the 
third sector, and others – to bridge the gap between 
theory and practice. In particular, we focus on the topics 
of managing innovation, technology entrepreneurship, 
economic development, and open source business.

Upcoming Issues

• December: Intellectual Property Rights
       Guest Editor: Peter Carbone
• January: Open Source Business in 2012
       Guest Editor: Leslie Hawthorn
• February: Entrepreneurship Theory
       Guest Editor: Tony Bailetti
• March: TBD
• April: Social Innovation
       Guest Editor: Stephen Huddart

We welcome input from readers into upcoming 
themes. Please visit timreview.ca to suggest themes and 
nominate authors and guest editors.

Contribute

Contribute to the TIM Review in the following ways:

• Read and comment on past articles and blog posts.  

• Review the upcoming themes and tell us what topics

   you would like to see covered.

• Consider writing an article for a future issue;  see the

   author guidelines and editorial process for details.

• Recommend colleagues as authors or guest editors.

• Give feedback on the website or any other aspect of this

   publication.

• Sponsor or advertise in the TIM Review.

• Tell a friend or colleague about the TIM Review.

Please contact the Editor if you have any questions or 
comments: timreview.ca/contact

http://creativecommons.org/licenses/by/3.0
http://www.scribus.org
http://timreview.ca
http://timreview.ca
http://timreview.ca/contact
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Editorial: Recent Research
Chris McPhee, Editor-in-Chief

Welcome to the second issue of the Technology Innova-
tion Management Review (TIM Review). The TIM
Review is the new name for the Open Source Business 
Resource (OSBR), which we have been publishing on a 
monthly basis since 2007 from the Technology Innova-
tion Management program at Carleton University in
Ottawa, Canada (http://carleton.ca/tim). In the final issue 
of the OSBR, I described how the journal began with an 
emphasis on the business of open source, but has 
evolved over the years to focus on the theories, 
strategies, and tools that help early-stage technology 
companies succeed (McPhee, 2011; http://timreview.ca/
article/465). 

The editorial theme for this issue is Recent Research. 
The articles in this issue present research perspectives 
that are relevant to many of the topics that are a focus 
of this publication, including business ecosystems, 
open source business, innovation, and entrepreneur-
ship. 

Steven Muegge presents key results from his recently-
completed PhD research into open source, community-
developed platforms. Using the example of the Eclipse 
ecosystem, he offers a systems perspective on com-
munity-developed platforms and the institutions that 
structure the participation of individuals and compan-
ies. His article unites perspectives on platforms, busi-
ness ecosystems, and communities and describes how 
a "system of systems" view can benefit both researchers 
and practitioners.

Stoyan Tanev, Mette Præst Knudsen, Tanja Bisgaard, 
and Merethe Stjerne Thomsen examine how national 
innovation policies reflect the emergence of three new 
innovation paradigms: user-driven innovation, open in-
novation, and value co-creation. By analyzing the prac-
tices and recommendations of multiple policy 
organizations in Denmark, the authors present a case 
study that provides insights to other developed coun-
tries that also face the challenges of adopting these new 
innovation paradigms.

Sandra Schillo uses the example of "entrepreneurial ori-
entation" to examine the extent to which the academic 
literature can provide clear insights to managers. Entre-
preneurial orientation examines the extent to which a 
firm is entrepreneurial and this topic has yielded

a substantial body of literature that attemps to measure 
entrepreneurial orientation and its impact on perform-
ance. The article takes a critical view of this literature 
and shows that, while there are useful indicators for 
managers, greater specificity in future studies is re-
quired before managers can take reliable guidance from 
the literature in this area.  

Chris Justus presents the results of his recent research 
into the importance of relationships for young techno-
logy companies. His novel research methods enabled 
him to extract relationship and revenue data from his-
torical records. The article focuses on the managerial 
implications of his findings, which include the import-
ance of early funding, niche identification, and building 
relationships with large firms.  

In December, guest editor Peter Carbone presents an 
exciting line-up of authors offering their perpectives on 
the editorial theme of Intellectual Property Rights. We 
invite article submissions for January's issue on Open 
Source Business in 2012 and February's issue on the En-
trepreneurship Theory. We also encourage you to sug-
gest themes you would like to see covered in future 
issues. 

We hope you enjoy the second issue of the TIM Review 
and will share your comments on articles online. Please 
also feel free to contact us directly with feedback or art-
icle submissions: http://timreview.ca/contact

About the Author

Chris McPhee is Editor-in-Chief of the Technology 
Innovation Management Review and is in the Tech-
nology Innovation Management program at Car-
leton University in Ottawa. Chris received his BScH 
and MSc degrees in Biology from Queen's University 
in Kingston, following which he worked in a variety 
of management, design, and content development 
roles on science education software projects in 
Canada and Scotland.

Citation: McPhee, C. 2011. Editorial: Recent Research. 
Technology Innovation Management Review. November 
2011:3. 
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Business Ecosystems as Institutions of 
Participation: A Systems Perspective on

Community-Developed Platforms
Steven Muegge

Introduction

High-impact innovation, once thought to be the 
province of corporate R&D labs, is now known to occur 
in many settings outside the boundaries and exclusive 
control of traditional business firms. Technology-intens-
ive business organizations, from specialized startups to 
diversified multinational enterprises, increasingly self-
identify as participants within business ecosystems, ad-
opters and patrons of open platforms, and stewards and 
promoters of innovation communities – trends well-
known to readers of the OSBR and the TIM Review. 
There exists today growing bodies of knowledge about 
platforms, ecosystems, and communities, but these bod-
ies of knowledge are not well connected and have de-
veloped in different directions. Platforms research has 
tended to emphasize the closed or partially-open plat-
form architectures controlled by platform leaders such 
as Apple, Microsoft, and Amazon. Business ecosystems 

research has often focused narrowly on keystone organ-
izations, particularly the strategies by which profit-mo-
tivated platform leaders can sustain and leverage a 
lucrative privileged position, and the strategies available 
to firms aspiring to become platform leaders, but less is 
known about ecosystems anchored around not-for-
profit keystone foundations and platforms that the key-
stone can nurture but not control. Research on innova-
tion communities has typically attended closely to the 
mechanisms of value creation, particularly the pro-
cesses of free and open source software development, 
but often with less attention to and connection with ad-
option, commercialization, and the mechanisms of 
value capture. The Apache Software Foundation, the 
Linux Foundation, and the Eclipse Foundation are three 
prominent examples of systems comprised of a com-
munity-developed platform, a commercial ecosystem of 
for-profit companies and other organizations, and a 
meritocratic developer community of individuals who 

This article introduces a systems perspective on community-developed platforms and the 
institutions that structure participation by individuals and companies. It brings together 
the past research about technology platforms, company participation in business ecosys-
tems, and individual participation in developer communities, and links these codepend-
ent subsystems through resource flows, interconnected institutional arrangements, and 
shared governance. To achieve this synthesis, it draws on conceptual arguments from a 
broad range of sources, including Elinor Ostrom's research program on the economics of 
sustainable commons governance, Tim O'Reilly's practitioner essays about the architec-
ture of participation, and prior management research on modularity and design, resource 
dependence, and systems thinking. The resulting “systems of systems” perspective is parsi-
monious and insightful for entrepreneurs, managers, and community leaders. 

The architecture of Linux, the Internet, and the World Wide Web are 
such that users pursuing their own "selfish" interests build collective 
value as an automatic byproduct.... These projects can be seen to have 
a natural architecture of participation... By consistent effort (as well as 
economic incentives ...), it is possible to overlay such an architecture on 
a system that would not normally seem to possess it.. 

Tim O'Reilly
Founder of O'Reilly Media and supporter of the

free software and open source movements

“ ”
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maintain and extend the platform. These components 
interact and co-evolve to produce high-impact innova-
tion. Nonetheless, much past scholarship has too often 
examined platforms, communities, or ecosystems in 
isolation, rather than examining the broader context in 
which each of these subsystems are collectively embed-
ded or the interactions between these subsystems. 

In this article, the engine driving innovation on com-
munity-developed platforms is presented as a resource 
cycle from the business ecosystem, to the developer 
community, to the community-developed platform, 
and back to the business ecosystem. The developer 
community is the locus of value creation, the business 
ecosystem is the locus of innovation commercialization 
and value capture, and the platform sits between as a 
shared commons resource: the outbound product of 
the developer community and inbound open innova-
tion for the economic actors of the business ecosystem. 
The resource cycle of innovation is driven by institu-
tional characteristics of the platform, community, and 
ecosystem, and by keystone actions of the governance 
foundation. Collectively, these multilevel institutions of 
participation and keystone actions motivate participa-
tion in subsystems and resource flows between subsys-
tems. Later sections introduce and elaborate on each of 
these concepts.

An integrated “systems of systems” perspective comple-
ments previous work in at least two ways. First, by rais-
ing the level of analysis, it joins these various bodies of 
knowledge as each addressing aspects of a larger par-
tially-decomposable system. Second, by introducing 
the language and concepts of institutional theory and 
prior research on the economics of commons gov-
ernance, it focuses attention on aspects of the system 
that are unaddressed or under-addressed by other per-
spectives. An elevated level of institutional analysis 
provides practitioners with a common vocabulary for 
effective communication and discussion with others, 
and a conceptual framework for thinking clearly about 
the interactions between platforms, business ecosys-
tems, developer communities, and the polycentric gov-
ernance structures that comprise a governing keystone 
foundation. 

This article is organized in seven sections. This first sec-
tion has introduced the topic and key concepts. The 
next four sections develop the “systems of systems” per-
spective, starting with the platform, next adding the 
business ecosystem and its relationship to the platform, 
then the developer community and its relationships to 

the platform and ecosystem, and finally the keystone 
foundation and its network of relationships with other 
subsystems. Collectively, these four sections develop an 
integrated systems perspective on participation, value 
creation, and value capture. The sixth section discusses 
the contribution of this work, emphasizing the practical 
implications for various stakeholders. The seventh sec-
tion concludes and looks ahead to the future. Illustrat-
ive examples throughout the article are drawn from the 
author's field research on the Eclipse Foundation, plat-
form, ecosystem, and community (Box 1), and other 
systems of distributed innovation. 

Platforms

A platform is a set of technological building blocks and 
complementary assets that companies and individuals 
can use and consume to develop complementary 
products, technologies, and services. Innovators that 
build on top of platforms can reuse the non-differenti-
ating assets that are core to the platform to focus their 
effort and attention on assets that will differentiate the 
innovator's offer from others. 

The technological building blocks of a platform could in 
principle take many different forms, such as electronic 
hardware, schematic designs, specifications, online ser-
vices, or knowledge assets, but many prominent plat-
forms today are implemented largely in computer 
software. Complementary assets increase the value of 
the technological building blocks, often by decreasing 
the associated costs or risks of adoption and use. For ex-
ample, important complementary assets may include 
the facilities for distributing platform assets, the com-
munications infrastructure enabling user-to-user sup-
port, and a structured process for accepting new 
contributions. At a 2008 talk at Carleton University
(http://timreview.ca/article/200), Eclipse Foundation Execut-
ive Director Mike Milinkovich described the Eclipse 
platform as the combined base of technologies, archi-
tectures, designs, and assets used to build market of-
fers, components, products and services, legal and 
licensing frameworks, and processes which anchor eco-
nomic community – a view consistent with this per-
spective.

Two findings from prior research on platforms are espe-
cially salient. First, we know that platforms vary widely 
in level of openness, where openness is a multidimen-
sional construct including not only the property rights 
of the platform assets – that is, the rules by which oth-
ers can use, modify, and redistribute the assets – but 

http://timreview.ca/article/200
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The illustrative examples in this art-
icle are drawn from the author's re-
cent field research on the Eclipse 
ecosystem (http://eclipse.org) – a set-
ting likely familiar to many readers 
of this journal. Eclipse Foundation 
staff have been active contributors 
to the OSBR, with articles by Don 
Smith and Mike Milinkovich in the 
inaugural issue of July 2007
(http://timreview.ca/article/94), Ian Sker-
rett in January 2009 (article/219), 
Mike Milinkovich again in January 
2010 (article/320), and Ian Skerrett 
again in January 2011 (article/409). In 
last month's inaugural issue of the 
TIM Review, Carleton Professor Mi-
chael Weiss illustrates several con-
cepts with a case study of Eclipse 
(article/488). 

The Eclipse field setting includes 
all the components discussed in 
this article: a community-de-
veloped platform, a business eco-
system, a developer community, 
and not-for-profit keystone gov-
ernance foundation. According to 
the bylaws of the Eclipse Founda-
tion (http://eclipse.org/org/documents/), 
Eclipse exists “to advance the cre-
ation, evolution, promotion, and 
support of the Eclipse Platform 
and to cultivate both an open 
source community and an ecosys-
tem.” In the January 2010 issue of 
the OSBR, Executive Director Mike 
Milinkovich writes: “This duality is 
built into our bylaws, our organiza-
tion and, I would assert, our DNA” 
(http://timreview.ca/article/320). Like-
wise, the characteristics of vendor 
neutrality, extensibility, and access-
ibility are embedded into the Ec-
lipse Foundation's legal identity. 

According to Eclipse Foundation 
staff, “This really is the best of both 
worlds: the openness, transpar-
ency and meritocracy of open 
source with the resources and com-
mitment of corporations both 
large and small” (Smith and 
Milinkovich, 2007; http://timreview.ca/
article/94).

At the time of this writing, the Ec-
lipse Foundation comprises 174 
member organizations, 1057 indi-
vidual committers, and 273 pro-
jects. Eclipse software assets are 
community-developed open 
source software that can be freely 
obtained, used, modified, and redis-
tributed. The Eclipse software plat-
form is comprised of modular 
extensible frameworks for building 
software and a family of tools and 
runtimes built on those frame-
works. The most well-known Ec-
lipse tool is the Eclipse Java IDE – 
often called the dominant IDE for 
software developed in the Java pro-
gramming language. Eclipse is 
structured to deliberately encour-
age companies to incorporate Ec-
lipse software assets into their own 
in-house software and commercial 
products. Through well-defined ex-
tension points and application pro-
gramming interfaces (APIs), 
software developers can use Ec-
lipse tools to create new plug-in 
components to extend Eclipse 
tools and frameworks in new ways. 
This month, the Eclipse com-
munity celebrates its tenth birth-
day (http://eclipse.org/10years) at 
EclipseCon Europe 2011
(http://eclipsecon.org/europe2011).

The scholarly research that under-
pins this article was a multi-year 
field study of the Eclipse Founda-
tion, community, platform, and 
ecosystem. In addition to the find-
ings reported here, the research 
also examined the origins and 
meaning of the ecosystem 
concept, the characteristics of 
each institutional structure and 
their interdependencies, tensions 
between participants and the man-
agement of those tensions, the mo-
tivations for company 
participation, and the institutional 
features that enable, promote, and 
sustain company and individual 
participation. The research design 
was a nested multilevel explanat-
ory case study that collected data 
on individual participation in Ec-
lipse open source projects, com-
pany participation in the Eclipse 
ecosystem, and the interactions of 
individuals and companies within 
Eclipse governance structures, in-
cluding the board of directors, the 
foundation staff, and the cross-
project governing councils. Data 
sources included direct observa-
tion of participants and parti-
cipant communications, extensive 
archival data, and interviews with 
individual participant informants 
at multiple levels of analysis. The 
research was multidisciplinary in 
the sense of drawing on several 
scholarly disciplines, including 
strategic management, organiza-
tion theory, institutional econom-
ics, and analogy with natural 
ecology to better understand and 
explain phenomena that cross tra-
ditional disciplinary boundaries.

Box 1. The Eclipse Foundation, platform, ecosystem, and community

http://eclipse.org
http://timreview.ca/article/94
http://timreview.ca/article/219
http://timreview.ca/article/409
http://timreview.ca/article/320
http://timreview.ca/article/488
http://www.eclipse.org/org/documents/
http://timreview.ca/article/320
http://timreview.ca/article/94
http://eclipse.org/10years
http://eclipsecon.org/europe2011
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also the processes of maintaining and extending the 
platform assets. Any particular platform may be more 
open in some respects and more closed in others, and 
the number of possible permutations is large. Second, 
we know that platforms are hubs for both value cre-
ation and value capture, and the dynamics of each of 
different.

From an institutional perspective, a platform that is at 
least partially open for use and adoption is a commons 
resource, and participation in maintaining and extend-
ing a platform is collective action – notions useful for 
linking the platform to the subsystems of value creation 
and value capture. (Box 2 introduces the research be-
hind these concepts). Conceptually, the notions of plat-
form value creation and platform development are 
closely related, as are the notions of platform value cap-
ture and the property rights for distribution and use. 
On the value capture side, platforms that are widely ad-

opted by organizations and individuals can become the 
anchor of what practitioners are calling “business eco-
systems” – examined in the next section.

Business Ecosystems

Business ecosystems are a practitioner-driven phe-
nomenon where organizations and individuals typically 
self-identify as an ecosystem, both in their own internal 
discourse and in the brand identity they convey to oth-
ers. Although practitioners differ on definitions, they 
generally agree that companies within a business eco-
system interact both cooperatively and competitively to 
co-evolve capabilities around a platform. The scholarly 
management literature has examined business ecosys-
tems from at least four different perspectives: i) as an in-
dustry structure anchored around a technology 
platform; ii) as a context conducive to open innovation; 
iii) as an innovation community that extends member-

Box 2. Elinor Ostrom's research program on sustainable commons governance

Elinor Ostrom shared the 2009 
Sveriges Riksbank Prize in Econ-
omic Sciences in Memory of Alfred 
Nobel (http://tinyurl.com/ygum66h) for 
"analysis of economic governance, 
especially the commons." Ostrom's 
work challenged economic ortho-
doxy that collective action is rarely 
sustainable and investigated the 
antecedents and determinates of 
successful collective action around 
commons resources. A commons 
(http://wikipedia.org/wiki/Commons), in-
terpreted broadly, is a shared re-
source potentially subject to social 
dilemmas (http://wikipedia.org/wiki/
Social_dilemma).

In traditional economic thought, 
three “classic” models of collective 
action (http://wikipedia.org/wiki/Collect-
ive_action) together comprise the con-
ventional theory of the commons: 
Mancour Olson's The Logic of Col-
lective Action (1965; http://tiny
url.com/3dfqj4f), Gareth Hardin's 

“The Tragedy of the Commons” 
(1968; http://tinyurl.com/3n5f5nl), and 
the Prisoners' Dilemma game of 
analytic game theory (Poundstone, 
1992; http://tinyurl.com/3d5apgn). All 
predict that collective action can-
not be sustained without strong 
property rights or a coercive state. 
Hardin famously writes: “Ruin is 
the destination toward which all 
men rush, each pursuing his own 
best interest in a society that be-
lieves in the freedom of the com-
mons. Freedom in a commons 
brings ruin to all.” Ostrom argued 
that although these models can be 
useful in helping to conceptualize 
some of the incentives in simple 
situations, they have been over-
used as realistic models of much 
more complex and dynamic situ-
ations. 

Three decades of empirical studies 
have found that collective action 
problems can sometimes by solved 

by voluntary action. These studies 
have focused mainly on systems of 
shared natural resources such as 
groundwater basins, irrigation sys-
tems, grazing systems, fisheries, 
and forests, but also urban goods 
such as policing and education. In 
some of these systems, resource 
users did self-organize and suc-
ceed in preventing severe over-har-
vesting of resources they depended 
on, and although these institutions 
did not always succeed, neither did 
private or state ownership. More 
recently, Ostrom's methods have 
been applied to the scholarly study 
of knowledge commons, such as 
software and other digital assets, 
where the dilemmas threatening 
sustainability are under-produc-
tion and enclosure (http://wikipe-
dia.org/wiki/Enclosure) rather than 
over-utilization dilemmas of the 
traditional commons.

http://nobelprize.org/nobel_prizes/economics/laureates/2009/ostrom-lecture.html
https://secure.wikimedia.org/wikipedia/en/wiki/Commons
https://secure.wikimedia.org/wikipedia/en/wiki/Social_dilemma
https://secure.wikimedia.org/wikipedia/en/wiki/Collective_action
http://books.google.ca/books/about/The_logic_of_collective_action.html?id=jzTeOLtf7_wC
http://sciencemag.org/content/162/3859/1243.full.pdf
http://books.google.ca/books/about/Prisoner_s_dilemma.html?id=9uruAAAAMAAJ
https://secure.wikimedia.org/wikipedia/en/wiki/Enclosure
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ship to organizations as well as individuals; and iv) as 
an innovation network of ties and relationships 
between firms. These perspectives are complementary: 
each provides a different vantage point and conceptual 
lens to bring into sharp focus some aspects of the busi-
ness ecosystem that are unaddressed or under-
addressed by other perspectives. 

An institutional perspective on business ecosystems in-
stead emphasizes the rules, norms, and enforcement 
characteristics that structure interaction and participa-
tion. Also, institutional theory provides a precise lan-
guage for formally specifying the business ecosystem as 
an organizational field: the set of all organizations that, 
in the aggregate, constitute a recognized area of institu-
tional life. The organizational field is a well-defined re-
search construct in organization studies. In scholarly 
social science research, organizational fields connect 
organization studies to the wider macrostructures of so-
cieties and world systems.

Bringing together all of these ideas and adapting a pop-
ular definition from James Moore (2006; http://tinyurl.com/
5rtbj6u), a business ecosystem is the field of economic 
actors whose individual business activities, anchored 
around a platform, share in some large measure the 
outcome of the whole ecosystem. This definition makes 
three specific and deliberate refinements to Moore's 

definition. First, the notion of an organizational field 
provides definitional precision and clarity, links to pre-
vious management scholarship, and reduced likelihood 
of confusion between the business ecosystem and de-
veloper community construct (introduced in the next 
section). Second, it explicitly identifies the platform as 
the anchor point of the ecosystem and the nexus of en-
twined participant outcomes. Third, it replaces Moore's 
language of “shared fate” with the notion of “shared 
outcomes” to remove any suggestion of predetermina-
tion: outcomes are interdependent and co-evolving but 
not fixed in advance. From this perspective, the Eclipse 
ecosystem includes a broad set of organizations and in-
dividuals conducting business transactions with 
products, services, and technologies anchored around 
the Eclipse platform. Some ecosystem participants be-
come members of the Eclipse Foundation, while others 
do not. Some ecosystem members become active in the 
maintenance and extension Eclipse software, while oth-
ers do not. 

Activity within a field is structured by an institution – 
the set of formal constraints, informal constraints, and 
enforcement characteristics that structure interaction 
(Box 3). Prior research on business ecosystems has had 
little to say about the institutional factors associated 
with participation, and this gap in our collective under-
standing was one of the motivations for this research. 

Box 3. Institutions

An institution is a set of formal con-
straints, informal constraints, and 
enforcement characteristics that 
structures human interaction in a 
way perfectly analogous to the 
rules of the game in a competitive 
team sport (North, 1993; http://tiny
url.com/ywppys). Some aspects of an 
institution may be codified and ex-
plicit while others are tacit and are 
taken for granted. Some aspects 
may be unnoticed and unques-
tioned by participants.

One outcome of Elinor Ostrom's re-
search program (Box 2) was the In-
stitutional Analysis and Design 
(IAD) framework, which arose from 
the need to specify and compare di-

verse collective action situations. 
IAD focuses attention on three 
broad categories of institutional 
variables: i) underlying factors of 
the rules in use, attributes of the 
community, and attributes of the re-
source; ii) the action arena of act-
ors in an action situation; and iii) 
outcomes. The earliest applica-
tions of IAD were to guide case 
study research and to enable cross-
case comparisons. Later applica-
tions employed IAD for meta-ana-
lysis, experimental designs in the 
laboratory and in the field, mixed 
method studies, agent-based simu-
lation models, and large sample 
studies. More recently, researchers 
have employed IAD to study sustain-

able “knowledge commons”, in-
cluding digital information, 
libraries, and other knowledge re-
sources. 

The IAD framework was the central 
organizing framework guiding data 
collection and analysis for the au-
thor's research on the Eclipse field 
setting (Box 1). The details of that 
analysis are outside of the scope of 
this introductory article, but the 
key point is that the IAD frame-
work provided a way to describe 
and specify the Eclipse institutions 
structuring individual and com-
pany participation. 

http://antitrustinstitute.org/files/Business%20ecosystems%20and%20the%20view%20from%20the%20firm,%20antitrust%20bu_081320081450.pdf
http://nobelprize.org/nobel_prizes/economics/laureates/1993/north-lecture.html
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In the author's field research, companies were ob-
served to participate in the Eclipse ecosystem in a wide 
variety of different ways, and each case company parti-
cipated in ways that strengthened or transformed its 
business model. All of the case companies gained ac-
cess to capabilities required for their business models 
(Bailetti, 2009; http://timreview.ca/article/226); interestingly, 
capabilities obtained from governance activities and 
activities undertaken to maintain and extended the 
platform were often as important as the consumption 
of platform assets as inbound open innovation. Some 
companies performed a portion of their R&D within the 
Eclipse developer community, through some combina-
tion of employing Eclipse committers and by contribut-
ing assets to the platform. A few companies invented 
new business models, anchored around Eclipse, that 
would not otherwise have been viable. The direct link 
between the platform and business ecosystem was one 
of resource flows: consumption of platform assets by 
ecosystem companies, and contribution of company as-
sets to the platform. Equally important were indirect 
links through the Eclipse developer community – the 
topic of the next section.

Developer Communities

A developer community is the community of individu-
als, organized as a meritocracy, who collectively main-
tain and extend the platform. This definition is 
consistent with the research on open source software 
developer communities and the broader research on 
community innovation. Like the business ecosystem, 
the developer community operates within an institu-
tion – a developer community institution that struc-
tures the activity of individuals who maintain and 
extend the community-developed platform.

Within a community meritocracy such as the the 
Apache Software Foundation or the Eclipse Founda-
tion, it is individuals, not the companies employing 
those individuals, that have merit and status (Skerrett, 
2009, http://timreview.ca/article/219). Organizations, of 
course, may be influential within the larger system, but 
their influence within the community is indirect 
through the individuals that they employ. Within Ec-
lipse, for example, commit privileges and other com-
munity roles attach to an individual rather than an 
individual's employer: an individual's roles and re-
sponsibilities in the developer community do not 
change if that individual changes employers or other or-
ganizational affiliations; likewise, a contributor is said 
to receive no special community status from any partic-

ular organizational affiliation. According to the Eclipse 
development process (EDP; http://tinyurl.com/3rsaba6), the 
activities to create and maintain Eclipse platform soft-
ware are structured into Eclipse projects – the “main 
operational unit at Eclipse” and the context in which 
Eclipse software development occurs. The committers 
on a project – the individuals with write access to the 
project's resources and a vote in project matters – have 
the exclusive authority to nominate and elect new com-
mitters to that project within the rules of the EDP. Ec-
lipse contributors are the much larger group of 
individuals who contribute code, fixes, tests, document-
ation, or other work to an Eclipse project, but have not 
been elected as committers. Eclipse practitioners speak 
also of other Eclipse communities, which are said to in-
clude organizations as well as individuals (Skerrett, 
2011; http://timreview.ca/article/409). For example, there is 
the community of Eclipse users and the community of 
Eclipse adopters. This section focuses narrowly on the 
developer community, which is comprised exclusively 
of individual committers and contributors.

Three findings from prior research on developer com-
munities are especially salient. First, we know about a 
wide variety of motivations and incentives for individu-
al participation, including career and personal develop-
ment, self-determination, peer recognition, 
identification, self-promotion within the social struc-
ture, and belief in the inherent value of free software, 
and we know that participants differ widely in their self-
reported rankings of the importance of different 
factors. Second, we know that many open source soft-
ware developers are employed by companies to devel-
op open source software as part of their formal job 
assignment. On projects with active company involve-
ment, interested companies may employ most or even 
all active developers. Third, prior research identifies 
some of the institutional factors associated with parti-
cipation in developer communities. Baldwin and Clark 
(2006; http://tinyurl.com/3qnf5xn), argued that the architec-
ture of a software code base is a critical factor that lies 
at the heart of the open source development process. 
Employing a series of increasingly sophisticated game 
theory models, Baldwin and Clark showed that increas-
ing modularity and option value has two effects on the 
software development process: it increases the incent-
ives of developers to get involved and remain involved 
in the development process, and it decreases the 
amount of free riding in the equilibrium. Both effects 
promote growth of the developer community. Evidence 
from subsequent empirical studies has supported a 
deep and positive connection between modularity and 

http://timreview.ca/article/226
http://timreview.ca/article/219
http://eclipse.org/projects/dev_process/development_process_2011.php
http://timreview.ca/article/409
http://dx.doi.org/10.1287/mnsc.1060.0546
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participation. West and O'Mahony (2008; http://tinyurl
.com/66fly95) examined twelve open source projects initi-
ated by corporate sponsors and found that sponsors 
consider three design dimensions that together create a 
specific participation architecture: i) production (the 
way that the community conducts production pro-
cesses); ii) governance (the processes by which de-
cisions are made within the community); and iii) 
intellectual property rights (the allocation of rights to 
use the community’s output). Community institutions 
offering greater transparency (the ability to obtain and 
use assets, and observe activities and decisions) and ac-
cessibility (the ability to change code, participate in pro-
ject activity, and create derivatives) are better able to 
attract external participants and grow. 

Figure 1 brings together all of these ideas along with the 
findings from prior sections to propose a cyclical rela-
tionship between a community-developed platform (P), 
a business ecosystem (E), and a developer community 
(C). The developer community and the business ecosys-
tem are structured by institutions of rules, norms, and 

enforcement characteristics, both sharing the platform 
as a commons resource, and a governance foundation 
(F) that provides the functions of both community gov-
ernance and an ecosystem keystone. These subsystems 
are bound together though co-dependencies for re-
sources, shared actors, and multilevel and nested inter-
actions. (Box 4 summarizes some additional conceptual 
arguments underpinning the structure depicted in Fig-
ure 1).

The engine driving innovation on community-de-
veloped platforms is a resource cycle from the platform, 
to the business ecosystem, to the developer com-
munity, and back to the platform (labeled RPE, REC, 
and RCP, and indicated by the thick black arrows of Fig-
ure 1). The developer community is the locus of innova-
tion creation and platform value creation, and the 
business ecosystem is the locus of innovation commer-
cialization and platform value capture. The platform is 
the outbound product of the developer community and 
inbound open innovation for the economic actors of 
the business ecosystem.

Figure 1. Resource cycle of participation (situating extant theory)

http://dx.doi.org/10.1080/13662710801970142
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In research on the Eclipse field setting, the author 
found that resources for the Eclipse developer com-
munity originated largely from the for-profit compan-
ies comprising the Eclipse ecosystem (REC). The most 
important of these resources was the effort and atten-
tion of individual contributors paid by companies to 
contribute to Eclipse projects. Individuals within the Ec-
lipse developer community maintained and extended 
the Eclipse platform through contributions (RCP): writ-
ing and testing software, creating documentation and 
other resources, and other project activities. The eco-
nomic actors of the business ecosystem used, extended, 
and commercialized the assets of the Eclipse platform 
to create and capture economic value (RPE) – and in do-
ing so, entwined their own business outcomes with the 
outcomes of the ecosystem. A second set of reciprocal 
resource flows moved in the direction opposite to the 
main resource cycle of production (RPC, RCE, and REP, 
indicated by the thin black arrows of Figure 1). For ex-
ample, the platform provided software development 
tools to the developer community (RPC), the developer 

community was a source for capabilities – including in-
formation, customer leads, and experienced developers 
– for ecosystem companies (RCE), and some companies 
within the ecosystem contributed directly to the plat-
form by donating software that had been developed 
outside of Eclipse (REP) . 

Two other sets of resource flows were observed, which 
are also shown in Figure 1. A third set of governance re-
lationships connected the Eclipse Foundation to each 
of the other subsystems. A fourth set of external re-
source flows connected each subsystem with the exo-
genous environment. The next section examines 
governance and governance relationships.

Governance

The governance foundation in Figure 1 is at once both 
an open source software foundation (Xie, 2008;
http://timreview.ca/article/194) and a business ecosystem
keystone (McPhee, 2010; http://timreview.ca/article/375).

Box 4. Conceptual linkages

To link these subsystems together in-
to an integrated systems perspect-
ive, the author's research program 
draws on ideas and conceptual argu-
ments from various academic, practi-
tioner, and interdisciplinary 
sources. 

The first source is the research pro-
gram of Elinor Ostrom and her col-
leagues on commons governance 
and institutions for collective action 
(Box 2), especially the Institutional 
Analysis and Design (IAD) frame-
work (Box 3). 

Second is the practitioner writing of 
Tim O'Reilly on architectures of par-
ticipation. In a series of essays, 
presentations, and blog posts, O'Re-
illy argues that systems that success-
fully attract user contribution 
possess an architecture that links 
the design of the technical system 
and the organization of the com-
munity of users (e.g., O'Reilly, 2004; 
http://tinyurl.com/3vxstbp). Within 

such systems, users pursuing their 
own selfish interest build collective 
value as an automatic byproduct, 
and systems get better the more 
people use them. 

Third is the scholarly research of Pro-
fessors Carliss Baldwin and Kim 
Clark on design rule theory. Bald-
win and Clark draw on well-estab-
lished ideas in architectural design, 
engineering design, and software en-
gineering to argue that modularity 
in design alters the mechanisms by 
which designs can change. This en-
ables design evolution – a value-
seeking process with strong paral-
lels to biological and ecological pro-
cesses – and links architectural 
design, organizational design, and 
industry structure in an interconnec-
ted multilevel complex adaptive sys-
tem. The design rules at each level 
are reflected in the design rules of 
the other two levels. This research 
contributes to the small scholarly lit-
erature, along with Baldwin and 

Clark (2006) and West and O'Ma-
hony (2008) cited previously, that 
has begun to operationalize O'Re-
illy's arguments as the basis for a 
theory of participation. 

Fourth is systems thinking, a per-
spective on business and manage-
ment that emphasizes cyclical 
feedback loops, varying time delays 
between actions and outcomes, and 
complex interactions, rather than 
the linear “event-driven thinking” 
of cause and effect and of independ-
ent and dependent variables that is 
more common in management the-
ory and practice. 

Fifth is resource dependence, a 
“classic” management theory dat-
ing from the 1970s in which the sur-
vival and performance of 
organizations depends on the abil-
ity to acquire and maintain re-
sources through reciprocal resource 
exchange relationships with other 
organizations.

http://timreview.ca/article/194
http://timreview.ca/article/375
http://oreillynet.com/pub/a/oreilly/tim/articles/architecture_of_participation.html
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Prior research on developer communities and business 
ecosystems has treated these roles separately, but for 
community-developed platforms, they are inseparable.

In the author's research on the Eclipse field setting, the 
Eclipse Foundation provided governance and services 
to both the community and ecosystem, and steward-
ship for the platform as gatekeeper of Eclipse quality 
through the project review process required for a pro-
ject to declare a software release for public consump-
tion. As noted in Box 1, recognition of these multiple 
roles is explicit in Eclipse governance documents and 
evident in practitioner discourse. From its member or-
ganizations, the Eclipse Foundation obtained the finan-
cial resources for operation. From the developer 
community, it obtained the effort and attention of indi-
viduals who contribute to governance activities. Where 
there were tensions between the community and eco-
system, the Eclipse Foundation actively managed these 
tensions and harnessed them in ways that ultimately 
improved the system. Keystone actions by various gov-
ernance structures – for example, to promote aware-
ness of the platform, grow the user and adopter base, 
and provide services to benefit member companies – 
promoted participation and resource flows.

Practitioner Implications

Systems thinking around community-developed plat-
forms is not new. In the author's research, many refer-
ences to “positive feedback loops” were observed in 
Eclipse community discourse. Likewise, Eclipse Found-
ation staff spoke of an “Eclipse virtuous cycle” 
(Milinkovich, 2008; http://timreview.ca/article/200) in which 
some vendors that consume platform technology 
choose to re-invest a portion of their profits back into 
developing the platform in anticipation of future bene-
fits. What is new and useful here, however, is the preci-
sion and clarity with which the constructs and 
relationships are specified, the empirical grounding in 
rigorous field research, and solid theoretical underpin-
nings that join the scholarly literatures on platforms, 
communities, and business ecosystems.

This systems-level model makes at least four contribu-
tions. First, it provides a conceptual framework for 
thinking clearly about distributed innovation and it 
provides a vocabulary for clear communication with 
others. It distinguishes explicitly between the developer 
community and the business ecosystem, the different 
roles that each plays in the larger system, and the differ-
ing motivations of participants. Second, it focuses at-

tention on the interactions between subsystems, not 
only on the subsystems themselves. Sustainability or 
growth of this system requires operation of each node 
and each segment of the resource cycle between nodes. 
For example, merely growing a large business ecosys-
tem around a community-developed platform may not 
be sustainable unless the institutions structuring activ-
ity and the actions of the keystone also motivate an ad-
equate flow of resources from the ecosystem to the 
developer community. Third, it clarifies the role of gov-
ernance. The governance foundation of a community-
developed platform is both an open source foundation 
and an ecosystem keystone, attending to the differing 
needs of both the community and ecosystem without 
benefiting one to the detriment of the other. Fourth, 
there may be tensions between the participants of the 
community and ecosystem, but the governance founda-
tion can actively manage those tensions and harness 
them to improve the system. 

Individuals looking to contribute to a developer com-
munity and entrepreneurs looking to join an estab-
lished ecosystem can use these insights to make better 
informed decisions about participation. Managers of 
participating companies can use these insights to make 
better informed decisions about resource allocation. 
Community leaders and foundation staff, and top man-
agement teams looking to launch new systems of dis-
tributed innovation, can employ these insights for 
thinking clearly about effectively promoting participa-
tion.

Conclusion

Much has been written separately about platforms, 
business ecosystems, and communities, without link-
ing these subsystems together into a systems-level per-
spective of distributed innovation. This article has 
argued that business ecosystems can be usefully under-
stood as institutions of participation that are linked to 
developer communities and community-developed 
platforms through resource flows, interconnected insti-
tutional arrangements, and shared governance. It ex-
tends and contributes to a nascent stream of 
management research working to develop a general 
theory of participation in systems of distributed innova-
tion. 

A “systems of systems” perspective contributes to both 
research and practice. For management researchers, it 
provides a data collection and analysis framework for 
empirical study of the institutions of company and indi-

http://timreview.ca/article/200
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vidual participation, theorizing about the relationships 
between communities, ecosystems, platforms, and gov-
ernance foundations, and comparing the institutional 
arrangements of different field settings. It joins several 
formerly disparate literatures and provides definitional 
clarity. For practitioners, it provides an alternative per-
spective for thinking clearly about distributed innova-
tion and it provides the vocabulary to clearly 
communicate these thoughts with others. 

Further research will seek to more clearly specify the in-
stitutional features that enable and promote company 
and individual participation and motivate the resource 
cycle between nodes, and to better understand the cir-
cumstances under which those arrangement are effect-
ive. The present model contributes a framework in 
which to situate and interpret those results. 
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Introduction 

Market competition is becoming increasingly driven by 
new products, processes, business, and organisational 
resources that integrate inputs received from custom-
ers, suppliers, universities, or other external partners in 
multiple forms, such as new market insights, new tech-
nological knowledge, or through specific customer in-
teractions. Von Hippel (1978; http://tinyurl.com/3aoq3uv) 
explains this as a move from a manufacturer-active 
paradigm, where the manufacturer of goods survey cus-
tomers needs using market data analysis to identify 
new product ideas, to the customer-active paradigm, 
where the manufacturer more actively screens custom-
er needs and generates product ideas based on these 
customer inputs. This fundamental paradigmatic shift 
implied a new understanding of innovation manage-
ment leading to the emergence of at least three new in-
novation paradigms: user-driven innovation, open 
innovation, and value co-creation. 

User-Driven Innovation
There is no unique way of summarizing the different 
approaches to user-driven innovation (von Hippel, 

2006: http://tinyurl.com/3trcqff; Buur and Matthews, 2008: 
http://tinyurl.com/5whluou). One example of such summary 
was provided by the Danish Enterprise and Construc-
tion Authority’s division (FORA, 2010; http://tinyurl.com/
5rt8sdh) for research and analysis focusing on the devel-
opment of proposals for business and innovation 
policy. It defined a user-driven innovation framework 
consisting of four main areas: user tests, user explora-
tion, user participation, and user innovation. User in-
novation takes place when companies actively involve 
experts or advanced users in some of the key steps of 
the innovation process. In many cases, users are more 
knowledgeable on specific areas regarding specific 
products or services (von Hippel, 2006; FORA, 2010). 
Here, users are actually able to innovate for themselves 
and not only provide feedback to a specialized manu-
facturer (von Hippel, 2006). The user innovation area 
includes the lead user approach as suggested by Eric 
von Hippel (2001; http://tinyurl.com/3dwqxlw). Lead users 
can be found based on a systematic search using well-
defined criteria or within the activities of existing innov-
ation-driven communities. They are users (but not ne-
cessarily customers) that are ahead of a trend by having 
spent the time and resources to develop their own solu-

The objective of the present article is to discuss innovation policy issues related to three 
emerging innovation paradigms: user-driven innovation, open innovation, and value co-
creation. It provides a summary of insights based on innovation policy practices and chal-
lenges in Denmark. The choice of Danish innovation policy practices is not accidental. In 
2008 Denmark implemented 40 different national innovation programs by allocating 
about 400 million euros. Since the three emerging paradigms have become globally relev-
ant, the discussion of Danish policy development challenges and practices is expected to 
be insightful for innovation experts from other developed countries that are currently deal-
ing with the adoption of these paradigms. 

Innovation policy design has to be based on a double principle, 
namely, the existence of real problems hindering innovativeness of 
an economy, and the ability of public agents to proactively solve or 
mitigate them.

Charles Edquist, Leif Hommen, and Maureen McKelvey
Innovation and Employment: Process versus Product Innovation

“ ”
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tion and at the same time would have a much greater 
use benefit from the commercial implantation of a giv-
en innovation. Companies gain insights from lead users 
and therefore have better chances to overcome the 
challenges with “sticky information” (von Hippel, 1994; 
http://tinyurl.com/3tsw3t3), which is information that is 
costly to acquire, transfer, and use in a new location.

The user innovation approach also includes the devel-
opment of innovation toolkits (Jeppesen, 2005:
http://tinyurl.com/6hezgg8; von Hippel, 2001; Piller & Wal-
cher, 2006: http://tinyurl.com/6zfykzh). Companies using 
toolkits set up a framework where the users are em-
powered to create their own products with the features 
they need. Well-designed innovation toolkits could be 
of great benefit for both users and manufacturers in sec-
tors where the user needs are rapidly changing (von 
Hippel, 2001) and it is therefore more difficult for the 
manufacturers to keep ensuring that their products 
meet the actual needs of their customers. 

The next steps in user-driven innovation need to em-
brace a more holistic perspective on user heterogeneity 
and a more refined systematic perspective on using 
“technology” as an innovation enabler and not merely 
as a “feature” of the market offer. Technology goes bey-
ond its integration into specific products and services 
and should be seen as a driver for innovation by the fa-
cilitation of real-time analytic capabilities during the 
collection and processing of larger amounts of data 
and, at the same time, as providing a platform focusing 
on the participatory and interactive aspects of innova-
tion processes. 

Open Innovation
Recent views on the open innovation paradigm argue 
for the involvement of a wider range of actors, includ-
ing firms, universities, and research and technology or-
ganisations that may be either public or private. The 
paradigm has received significant interest from the 
business community as well as from researchers that 
have articulated a set of relevant questions but are just 
beginning the search for the answers. “Firms that com-
mercialise external (as well as internal) ideas by deploy-
ing outside (as well as in-house) pathways to the 
market” have adopted the open innovation model 
(Chesbrough, 2003; http://tinyurl.com/455m3q6). Ches-
brough and Crowther (2006; http://tinyurl.com/
4xjse3r) deepen the understanding of openness by point-
ing out that open innovation involves flows in two dir-
ections; first “the inbound open innovation which is 
the practice of leveraging the discoveries of others”, 

and second outbound open innovation where firms 
“look for external organizations with business models 
that are better suited to commercialize a given techno-
logy than the firm’s own business model”. Simard and 
West (2006; http://tinyurl.com/3oftvn2) point out that “in 
open innovation, some firms need to identify external 
knowledge and incorporate it into the firm; others seek 
external markets for their existing innovations”. 

Fundamentally, open innovation leads to: i) the reactiv-
ation of internal capabilities by complementing them 
with external inputs, and ii) the identification of poten-
tial new sources of returns from projects that no longer 
fits firms’ strategies. 

Pisano and Verganti (2008; http://tinyurl.com/67bcd3b) dis-
tinguish between the truly open collaboration that can 
include virtually anyone in the architecture (the parti-
cipant decides to participate, as seen, for example, in 
crowd sourcing) and closed networks, where (normally) 
it is a company or existing consortium that decides 
whom to select and include in the innovative activity. 
The first type of network innovation, involving compan-
ies, academic researchers, and others, has increased 
and many central corporate laboratories have become 
more open to various types of cooperation of this type. 
Nonetheless, it is generally still the latter approach that 
is seen as providing the primary evidence for open in-
novation practices. 

Value Co-Creation
Value co-creation is an emerging business, marketing 
and innovation paradigm describing how customers 
and end users could be involved as active participants 
in the design and development of personalized 
products, services, and experiences (Prahalad and 
Ramaswamy, 2004: http://tinyurl.com/3up3mhr; Etgar, 2007: 
http://tinyurl.com/3h75f4c; Payne et al., 2008: http://tinyurl.com
/3by88xx). It is based on the design and development of 
customer participation platforms, providing firms with 
the technological and human resources, tools and 
mechanisms to benefit from the engagement experi-
ences of individuals and communities as a new basis of 
value creation. The active participation of customers 
and end users is enabled through multiple interaction 
channels, very often by means of technological plat-
forms through the Internet (Sawhney et al., 2005:
http://tinyurl.com/62sm59n; Nambisan and Nambisan, 
2008: http://tinyurl.com/6dwt78w; Nambisan and Baron, 
2009: http://tinyurl.com/6bpnnw7). The advancement of in-
formation and communications technologies (ICT) en-
abled customers to be much more active, 

http://jstor.org/stable/2632751
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http://dx.doi.org/10.1007/s11747-007-0061-1
http://dx.doi.org/10.1007/s11747-007-0070-0
http://dx.doi.org/10.1007/s11747-007-0070-0
http://dx.doi.org/10.1002/dir.20046
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knowledgeable, globally aware, and willing to use inter-
active virtual environments to personalize the existing 
and shape new products and services. The multiple 
channel open interaction and dialogue between the 
firm and its customers, between the firm and its suppli-
ers and partners, between the different customers, and 
between the customers and firms’ suppliers and part-
ners, constitute a fundamental part of the value co-cre-
ation philosophy. The emergence of the value 
co-creation paradigm creates unprecedented opportun-
ities for firms in dealing with the impacts of the ongo-
ing globalization processes, which include a much 
faster degree of technological change; the necessity to 
be more innovative and, therefore more competitive, 
by accessing and managing globally distributed re-
sources; and the need to enhance their international 
competitiveness by addressing multiple markets and 
heterogeneous customer needs within and across differ-
ent market segments (Prahalad and Krishnan, 2008;
http://tinyurl.com/4yowma2). The ability of value co-cre-
ation platforms to enable the personalization of new 
products and services challenges the operational re-
gime of traditional marketing by moving it to a new ser-
vice-dominant logic (Vargo and Lusch, 2004; 
http://tinyurl.com/3enpsr7), which redefines the terms of ex-
isting market segmentation techniques (von Hippel, 
2006) and enables firms to address a broader market 
with a higher degree of customer satisfaction.

The new dominant logic of marketing entails a new vis-
ion of the topology and the dynamics of the entire value 
creation system (Hearn and Pace, 2006; http://tinyurl.com/
4u9ldxn). Such vision promotes a new understanding of 
the customer centricity of traditional value networks 
which are now considered dynamically, as people-driv-
en webs of potential value configurations that could be 
actualized on the basis of specific customer demands 
(Norman and Ramirez, 1993: http://tinyurl.com/3j9d6cy; 
Flint and Mentzer, 2006: http://tinyurl.com/3de4uvw; Gattor-
na, 2009; http://tinyurl.com/3w5dpju). The dynamic recogni-
tion and alignment to highly heterogeneous customers 
and customer groups requires the development of ap-
propriate technological infrastructures that are able to 
seamlessly integrate contributions from globally distrib-
uted resources to real-time analytics information and 
flexible business processes (Prahalad and Krishnan, 
2008). Technology, therefore, plays a double role in 
value co-creation: it could be part of the specific 
products and services, but more importantly, it be-
comes a key enabler of co-creation experiences inde-

pendently of the industry sector and of the nature of 
the particular products and services. In other words, it 
is becoming even more pervasive than before, although 
within a completely different context. 

A Comparison of the Three Paradigms

Comparing the three paradigms is a challenging task 
since they seem to express different and, at the same 
time, interrelated visions about business innovation 
practices. They could be considered as three comple-
mentary perspectives on an emerging stronger market-
driven vision about the management of innovations. 
The three perspectives can be visualized by means of a 
multi-level framework (Warnke et al., 2008;
http://tinyurl.com/3w47b6w) that distinguishes three analyt-
ical levels: innovation niches, regimes, and landscape 
(Figure 1). The first micro-level is that of user innova-
tion niches – specific places, or smaller technological 
sectors, in which novelties are created and developed, 
building on learning processes among producers and 
users of a specific product or technology. Such niches 
are the most appropriate places to position the user-
driven innovation paradigm. The second level is the 
meso-level of regimes. A regime refers to the dominant 
practices, rules, and technologies, including the logic of 
appropriability pertaining to the domain, giving it sta-
bility as a platform for guiding decision-making. There 
could be different types of sub-regimes, such as techno-
logy regimes, production regimes, marketing regimes, 
user regimes, or policy regimes (Warnke et al., 2008).

Figure 1. Multi-level representation of the user-driven 
innovation (UDI), value co-creation (VCC), and open in-
novation paradigms

http://books.google.ca/books?id=NmXXh3tLZdYC
http://jstor.org/stable/30161971
http://dx.doi.org/10.1108/14636680610647147
http://hbr.org/1993/07/designing-interactive-strategy/ar/1
http://books.google.com/books/about/The_service_dominant_logic_of_marketing.html?id=Sdn3ZK5PUoEC
http://www.gowerpub.com/pdf/leaflets/Dynamic_Supply_Chain_Alignment_2010.pdf
http://dx.doi.org/10.1142/S136391960800200X


Technology Innovation Management Review November 2011

17www.timreview.ca

Innovation Policy and the Emergence of New Innovation Paradigms
Stoyan Tanev, Mette Præst Knudsen, Tanja Bisgaard, and Merethe Stjerne Thomsen 

The second meso-level seems to be the proper place for 
the positioning of the value co-creation paradigm with 
its dominant customer participation and marketing ori-
entation building on linkages to the first innovation 
niche level. The third level is the socio-technical land-
scape (i.e., the wider context or environment in which 
the regimes are embedded). The landscape consists of 
the social values, policy beliefs, worldviews, political 
and business coalitions, and dominant IP appropriabil-
ity culture, but also the physical and geographic set-
tings, prices and costs, trade patterns, and incomes in 
which processes of regime change are embedded. In 
our view, this is the place to position the open innova-
tion paradigm. It can be seen as the existential fabric of 
the first two levels that could be potentially influenced 
in the long-term by the transformative changes in the 
dominant marketing regime empowered by advance-
ments in specific user innovation niches. 

Policy Issues Relevant to the Three Paradigms 

The emergence of the new innovation paradigms defin-
itely challenges existing national innovation policies. At 
the same time, while the three paradigms are relatively 
new worldwide, some countries and organisations did 
already develop some initial policy responses aimed at 
their more systematic promotion. The insights sugges-
ted here were derived from an analysis of the recom-
mendations discussed by policy related organizations 
in Denmark. The focus on Denmark was driven by the 
existence of multiple national innovation programs 
that provide a good basis for reflection on policy issues. 
For example, the Danish program for user-driven in-
novation aimed to strengthen the diffusion of methods 
for user-driven innovation by focusing on a broader, 
multiple-stakeholder innovation perspective. The pro-
gram had a yearly budget of 13.4 million euros and ran 
for four years between 2007 and 2010. It was admin-
istered by the Danish Enterprise and Construction Au-
thority, which is part of the Danish Ministry for 
Economic and Business Affairs. After looking at the ex-
isting Danish policy framework, five areas were found 
to be particularly relevant to the three emerging innova-
tion paradigms. These areas are: 

1. Innovation support (targeted innovation programs)

2. Innovation networks (matchmaking between com-
panies and in some cases knowledge institutions)

3. Education and competencies (the development of 
new skills related to innovation)

4. Entrepreneurship (enhancing the creation and 
growth of new companies)

5. Intellectual property (IP) issues

The five areas are not unique to the Danish innovation 
environment. Therefore their discussion will be highly 
relevant for other developed countries dealing with the 
implementation of the three emerging innovation 
paradigms. 

1. Innovation Support
National innovation policy strategies emerge within the 
context of the different innovation programs that are 
offered by various ministries. While there are usually 
multiple programs focusing on innovation, most often 
the dominant perspective is technological. Such domin-
ance implies the need of broadening the innovation 
policy development perspective by, first, adopting a 
more holistic business innovation philosophy and, 
second, by promoting practices enabling the adoption 
of the three emerging innovation paradigms. For ex-
ample, promoting mechanisms enabling and enhan-
cing users’ participation in innovation by creating 
relevant infrastructures and platforms has thus far not 
been an area of any substantial policy focus and could 
become a relevant innovation policy area to target in 
the future.

2. Innovation Networks
Policy organizations highlight the need to foster net-
works and partnerships among companies, as well as 
between companies, the public sector, and other re-
search organisations. Typically, innovation networks 
are seen as part of a vision that has two main targets: i) 
more innovative businesses, and ii) an enhanced  know-
ledge-sharing mechanism between public and private 
institutions. While most networks are sector specific, 
there are already multiple examples of networks cre-
ated around the experimentation with new innovation 
methods. On average, the total funding received by in-
novation-related networks has increased over the last 
few years. However, to enhance the ongoing emergence 
of the three paradigms, a much more structured gov-
ernance of the networks should be used (Pisano and 
Verganti, 2008). The focus on the need for more effi-
cient network governance is a key issue across the de-
veloped world. 

3. Education and Competencies 
Most of the developed countries need to enhance their 
educational systems by gearing them towards the cre-
ation of new skills and competencies that could enable 
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or enhance user and employee involvement in innova-
tion processes. The problem is that educational sys-
tems usually fall outside of the ministries that 
formulate innovation policy. In addition, any potential 
changes in the educational system would only under-
line the need to formulate broader national innovation 
strategies cutting across and integrating the efforts of 
the various ministries. While there has been a stress on 
the need to add entrepreneurship to the teaching 
agenda in schools and universities, little attention has 
been paid to preparing graduates for the newly emer-
ging types of workplaces and innovation tasks. Fortu-
nately, there is a visible trend in the development of 
program components to teach students how to work in 
multidisciplinary teams and obtain new skills that will 
enable them to be innovative employees and leaders.

4. Entrepreneurship 
During the last decade, entrepreneurship has become a 
hot topic for policymakers worldwide. Many developed 
countries perform relatively well in terms of the 
amount of new companies that have been formed. In 
addition, there is a growing trend related to the devel-
opment and implementation of innovative business-
creation programs. However, there is a common weak-
ness when it comes to both sustaining the businesses 
and enabling growth among startup companies. There 
does not seem to be a clear understanding of the type 
of policies that are necessary to create innovative com-
panies by enabling them to become globally successful 
and ensuring efficient job creation and stability. 

5. IP Issues 
Creating a new system for IP and copyright rules, as 
well as the adoption of a more open entrepreneurial ori-
entation by both new and existing firms, were also men-
tioned as relevant policy areas that could enhance the 
adoption of open innovation practices. While reform-
ing the IP system is vital to enhancing the adoption of 
new innovation paradigms, it is not an issue to be dealt 
with on a purely national level. The entire discussion of 
intellectual property rights must remain high on the 
political agenda. Why is this the case? To answer this 
question, one could point out that a patent owner is 
granted the right to exclude others from commercially 
using, selling, offering, and keeping in stock an inven-
tion as specified in the claim section of the patent 
(Junghans and Levy, 2006; http://tinyurl.com/3wme7hx). In 
return for these exclusive rights, the patent owner is ob-
liged to make the patent available to the broader audi-

ence, which is secured by the patent authorities pub-
lishing the patent documents a period after the applica-
tion date. The fundamental rationale for granting 
intellectual property rights to innovators is to increase 
private investment in innovation. However, it is also 
known that there is a social welfare loss caused by the 
owners restricting the use of their legally protected in-
formation in order to increase private profits. In other 
words, intellectual property rights are thought to be 
good for innovation and bad for competition (von Hip-
pel, 2006). 

Furthermore, it is important to understand that the 
company can protect one particular technology from 
being exploited by other companies through the patent 
application. However, it is more often becoming the 
case that the inventor of the technology attempts to 
“disguise” a real invention by “patenting around” the 
original invention. Already in the early 1980s, when re-
searchers really started to use patents to assess firm 
technology strategies, the situation of defensive patents 
surrounding the core patent was highlighted by Camp-
bell (1983; http://tinyurl.com/3auj6z9) as a key issue. Camp-
bell also described how competitors may position 
offensive patents close to the defensive ones. This prac-
tice has two implications. First, the company can hide 
the invention and thereby gain a competitive advant-
age based on time before the competitors discover the 
patent, which ultimately may provide the company 
with additional profits. Second, the cost of inventing 
around the patent carries large costs for the patent 
granting authorities, but also for general knowledge 
generation in the society. 

These practices underline the particular challenge of 
developing an effective patenting system, and it is 
therefore our argument that a well-functioning interna-
tional patent system is needed both in order to lower 
the cost of applying for protection, but also to ensure 
an effective protection of the invention. However, as 
mentioned earlier this is not a task for a single country, 
but should be a coordinated international effort. It is 
quite vital that, while opening up the innovation pro-
cess, companies are encouraged to reveal proprietary 
knowledge to collaborators. The current trend towards 
a changing weight of the innovation ingredients (from 
technologies towards other types of innovation 
sources) as well as towards more open and collaborat-
ive paradigms raises the question about the proper IP 
protection systems. 

http://books.google.ca/books?id=jGGxkLjN0HsC
http://dx.doi.org/10.1016/0172-2190(83)90134-5
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Conclusions 

This article addresses the question of how national in-
novation policies may reflect the emergence of three 
new innovation paradigms: user-driven innovation, 
open innovation, and value co-creation. Five areas 
were found to be particularly relevant to the three emer-
ging innovation paradigms: innovation support, innov-
ation networks, education and competencies, 
entrepreneurship, and intellectual property issues. The 
discussion of these five areas leads to the conclusions 
that, even though many national innovation policy or-
ganizations have taken significant steps towards pro-
moting a modern innovative business environment, the 
new innovation paradigms can only to a certain extent 
spread and flourish under the current innovation 
policies. Hence, there are still areas that need to be ad-
dressed with new and improved policies. Another im-
portant conclusion is that new innovation policies will 
prove relevant and highly impactful only if they are de-
veloped within the context of integrated national innov-
ation frameworks.

http://creativecommons.org/licenses/by/3.0
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Entrepreneurial Orientation and Company
Performance: Can the Academic Literature

Guide Managers?
Sandra Schillo

Introduction

Peter Drucker’s quotation above highlights the close re-
lation between innovation and entrepreneurship. It 
also suggests that much can be learned about innova-
tion and entrepreneurship and that systematic applica-
tion of this knowledge can lead to success. Academics 
seem to agree with Drucker, as evidenced by the vast 
numbers of papers published each month on innova-
tion and entrepreneurship. Numerous researchers have 
published work identifying entrepreneurial companies 
and determining how the characteristics of such com-
panies are linked to company performance.

In an ideal world, this knowledge about entrepreneur-
ship and innovation would also serve to inform man-
agement practice. In reality, there are certain 
characteristics of the academic research that make it 
quite difficult to apply the research findings to manage-

ment practice in the area of innovation and entrepren-
eurship. This article highlights these difficulties using 
the example of “entrepreneurial orientation” (EO). 

In the academic literature, EO refers to the extent to 
which a firm is entrepreneurial. This concept seems 
particularly suited for the discussion of the applicability 
of academic research results to management practice 
because there is a strong stream of research that has 
used relatively consistent definitions of the concept. 
This research has developed since the 1980s, not only 
measuring EO in companies, but also investigating its 
link with company performance from many angles. 

This article takes a critical view of this literature from 
the perspective of its implications for management. To 
this end, the following section outlines the definition of 
entrepreneurial orientation, followed by a discussion of 
the implications of various measurement approaches. 

This article comments on the management implications of the various approaches to 
measuring entrepreneurial orientation (EO), and it discusses the implications of a range of 
empirical findings for management decisions. On the whole, the argument is that academ-
ic research needs to increase its understanding of the differences in empirical results 
between different studies. To date, the research mostly spells a small number of useful 
warnings, for example that the positive impact of EO may level off or turn negative beyond 
a certain point and that it may not have the anticipated positive effect in all circumstances. 
However, the academic research has yet to identify these circumstances to a level of spe-
cificity that could provide useful guidance to managers. 

Innovation is the specific tool of entrepreneurs, the means by which 
they exploit change as an opportunity for a different business or a 
different service. It is capable of being presented as a discipline, 
capable of being learned, capable of being practiced. Entrepreneurs 
need to search purposefully for the sources of innovation, the changes 
and their symptoms that indicate opportunities for successful 
innovation. And they need to know and to apply the principles of 
successful innovation.

Peter Drucker (1909-2005)
Author and Management Consultant

“ ”
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Key results from the literature are then presented and 
discussed in terms of their implications for manage-
ment, all of which are summarized in the conclusions 
section.

Defining Entrepreneurial Orientation

The most widely used definition of EO is based on work 
by Miller (1983; http://tinyurl.com/6g7r9vv), developed fur-
ther by Covin and Slevin (1989; http://tinyurl.com/6drqgjk) 
and many others, and augmented by Lumpkin and 
Dess (1996; http://tinyurl.com/5t4d38y). This conceptualiza-
tion has been used in over 200 studies focusing not only 
on entrepreneurship, but ranging from management 
and marketing to healthcare (George and Marino, 2011; 
http://tinyurl.com/6y2l3ux). The five components of EO in 
this stream of research are:

1. Risk-taking was historically a key characteristic asso-
ciated with entrepreneurship. It originally referred to 
the risks individuals take by working for themselves 
rather than being employed, but has since been widely 
applied to companies, for example, when managers 
make decisions that commit large amounts of re-
sources to projects with uncertain outcomes. 

2. Proactiveness describes the characteristic of entre-
preneurial actions to anticipate future opportunities, 
both in terms of products or technologies and in terms 
of markets and consumer demand. This characteristic 
was at the centre of early economic thinking in this 
field: the entrepreneur was thought of as someone who 
identifies opportunities in the marketplace and proact-
ively pursues them (Lumpkin and Dess, 1996). Trans-
lated to the level of the firm, proactive companies are 
leaders in the market, rather than followers. 

3. Innovativeness relates to the types of products and 
services a company has introduced to the market. For 
some theorists, innovativeness is intrinsically linked to 
entrepreneurship in that entrepreneurs create new 
combinations of resources by the very fact of their entry 
into the market. In the context of EO, innovativeness is 
defined more narrowly, emphasizing the importance of 
technological leadership to the company, as well as 
changes in its product lines.

4. Competitive aggressiveness refers to the company’s 
way of engaging with its competitors, distinguishing 
between companies that shy away from direct competi-
tion with other companies and those that aggressively 
pursue their competitors’ target markets. 

5. Autonomy “refers to the independent action of an in-
dividual or a team in bringing forth an idea or a vision 
and carrying it through to completion” (Lumpkin and 
Dess, 1996) without being held back by overly stringent 
organizational constraints.  Although this component 
seems to primarily have “face validity” in the context of 
large organizations, many researchers have applied it to 
the context of small companies and obtained statistic-
ally significant findings. 

The components have typically been measured using 
questionnaire items with Likert-type scales (i.e. from 1-
5 or 1-7), as shown in Table 1. Some researchers have 
anchored the items of both sides of the scale (i.e., they 
provided explanations of both the 1 and the 7), while 
others have only provided a single statement to be 
ranked (e.g., as shown in Table 1). There is some evid-
ence (Miller, 2011; http://tinyurl.com/6jjzdkx) that suggests 
that the scale remains robust even with slight variations 
in the wording of questions or other minor measure-
ment variations. 

Management Implications of Construct 
Measurement

Authors vary in how they combine the dimensions 
above into the overall EO construct. In contrast to the 
above-mentioned variations in the wording of the 
items, the variations in the combination of the different 
components has notable implications when trying to 
apply the concepts in the context of corporate manage-
ment. The most common variations are for researchers 
to use either the three components of risk-taking, pro-
activeness, and innovativeness (Miller, 1983; Covin and 
Slevin, 1989) or all five components. There are also 
studies that report on single components only. In addi-
tion, a small number of studies use practically any oth-
er combinations of the components. 

In terms of management implications, the studies using 
single components are straightforward – the compon-
ent labels are reasonably intuitive and typically can be 
translated relatively easily into management practice. 
The interpretation of the combinations of the compon-
ents into an overall EO construct, however, requires 
more attention to the details of how the construct is 
formed.

Some authors suggest that each of the dimensions is a 
reflection of a company’s EO. In other words, if they 
could be measured perfectly, each dimension would 
have the same score as the overall EO construct. This 

http://www.jstor.org/stable/2630968
http://dx.doi.org/10.1002/smj.4250100107
http://www.jstor.org/stable/258632
http://dx.doi.org/10.1111/j.1540-6520.2011.00455.x
http://dx.doi.org/10.1111/j.1540-6520.2011.00457.x
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approach implies that the different components covary 
with each other. Indeed, some empirical studies docu-
ment high correlations or respective results from factor 
analyses and can reasonably take such an approach 
(Covin and Slevin, 1989). Other studies, however, report 
lower correlations or weaker factor analysis results 
between the components (Ferreira et al., 2011;
http://tinyurl.com/4xeoobz). From a management perspect-
ive, it would be important to know under which circum-

stances companies can expect risk-taking, proactive-
ness, innovativeness, competitive aggressiveness, and 
autonomy to correlate.  

Other authors suggest that the dimensions may vary in-
dependently. EO is then constructed as the sum of 
scores across the separate dimensions or similarly as a 
weighted linear combination. From a management per-
spective, this would imply that companies can make up 

Table 1. Measuring the components of entrepreneurial orientation

*Example statements are selected from Covin and Slevin (1989; http://tinyurl.com/6drqgjk).
†Example statements are selected from Lumpkin, Cogliser, and Schneider (2009; http://tinyurl.com/63p6gat).

http://dx.doi.org/10.1002/smj.4250100107
http://dx.doi.org/10.1111/j.1540-6520.2008.00280.x
http://dx.doi.org/10.5295/cdg.100185jf
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for a lower score on proactiveness, for example, by be-
ing more innovative. Where EO has been found to in-
crease success, this would mean that increases on any 
one component would help companies become more 
successful. 

While these two approaches can be implemented relat-
ively easily with current statistical methodologies 
(Diamantopoulos and Winklhofer, 2001; http://tinyurl.com
/3rujecm), it seems that neither is likely to reflect man-
agers’ experience in all cases. Indeed, the purpose of 
the original work relating to EO in this tradition (Miller, 
1983) was to “show the merits of a configurational ap-
proach to the study of organizations” (Wiklund and 
Shepherd, 2011; http://tinyurl.com/3gzgvqh): Miller used the 
example of entrepreneurship to show that EO has differ-
ent drivers and different manifestations in different 
types of companies. Work following a similar approach 
would clearly improve the applicability of EO to specific 
management contexts.

However, much of the later work has instead treated 
the EO scale with the three or five dimensions defined 
above (i.e., risk-taking, proactiveness, and innovative-
ness, with or without competitive aggressiveness and 
autonomy) as a universally relevant construct and has 
focused on the relationship between EO and firm per-
formance and the various moderating influences on 
this relationship. This work has led to an extensive list 
of publications: at least 134 relevant studies prior to 
2007 (Rauch et al., 2009; http://tinyurl.com/3kjbwfr) and an-
other 67 publications between 2006 and 2009 (Miller, 
2011).

Studies in this tradition have identified a broad range of 
factors that influence how EO relates to company per-
formance, the most important of which are outlined in 
the following section. 

Management Implications of the Results of 
Prior Research

At first sight, the academic literature seems to lead to 
the conclusion that higher EO leads to increased per-
formance. This finding can be derived from many pub-
lished studies, as well as a meta-analysis (Rauch et al., 
2009), which suggests that the correlation between EO 
and performance is significant, although only moder-
ately strong. Upon further investigation, it becomes 
clear very quickly that the relationship between EO and 
performance is not a straightforward, positive relation-
ship. There are three key considerations that may be of 

critical importance to managers aiming to optimize the 
performance of their company: 

1. The existence of moderators in the relationship. 
The meta-analysis quoted above (Rauch et al., 2009) 
also emphasizes that the positive relationship between 
EO and performance does not hold homogeneously for 
all contexts. Rather, there are likely moderators that will 
determine how EO affects performance. Based on the 
data available for the meta-analysis, the authors identi-
fy the following moderators, all of which only show 
moderately large correlations with performance:

• Company size: EO was significantly more important to 
company performance for micro businesses than for 
small businesses. Large companies scored in between 
these two groups, but the difference was not statistic-
ally significant.  The results for company size also sug-
gest that there are additional moderators.

• Industry: EO was significantly more important for 
high-tech industries than non-high-tech industries. 

• Culture: Using continents as proxies for culture, the 
authors do not find significant differences. 

Given the inherent constraints in meta-analyses, these 
results are limited to a small number of potential mod-
erators that could be coded consistently across the liter-
ature and that could be derived from theory. A review 
of the vast literature reveals many more potential mod-
erators, some of which are: dynamics of the environ-
ment, munificence, complexity, and various organi-
zational factors (see Lumpkin and Dess, 1996). Typic-
ally, researchers analyze the impact of one of these 
factors at a time in combination with EO.

From a management perspective, this research ap-
proach is quite problematic. Any company finds itself 
in a context characterized by all of these factors. Its en-
vironment will display a certain dynamism, the com-
pany will have access to a certain level of resources, and 
its industry will be characterized by a certain level of 
complexity. Separate analyses of each of these dimen-
sions can only lead to very limited recommendations 
regarding the entrepreneurial orientation of a com-
pany. 

2. The potential that the EO-performance relationship 
may be curvilinear. EO has been found to have a curvi-
linear relationship with performance in a number of 
studies, implying that the positive impact of EO levels 

http://www.jstor.org/stable/1558630
http://dx.doi.org/10.1111/j.1540-6520.2011.00454.x
http://dx.doi.org/10.1111/j.1540-6520.2009.00308.x
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off or even becomes negative beyond a certain 
threshold. Other studies report specifically testing for 
the curvilinear relationship and not finding a signific-
ant impact. These differences suggest that there may be 
moderators that cap the positive impact of EO at a cer-
tain level or that certain populations of companies do 
not usually reach the level of EO at which it becomes 
less effective. 

From a management perspective, these findings may 
be useful even though it is going to be important to 
identify the source of the difference in these findings. 
For the time being, the findings spell a warning that 
here is the possibility of a company becoming “too en-
trepreneurial”. Ideally, managers would need to know 
under which circumstances this occurs or among 
which type of company this is likely to occur. 

3. The potential that the nature of academic publish-
ing introduces biases in the types of results reported. 
The common practice of academic journals is to favour 
the publication of studies with strong, statistically signi-
ficant findings over those that report non-significant 
findings. For examples of this bias across disciplines, 
see Csada et al., 1996; http://tinyurl.com/3w2rtdl. It is plaus-
ible to assume that there may be a number of studies 
that found a non-significant impact of EO on perform-
ance, and that these studies may not have been pub-
lished as a consequence. 

There is a reason to assume that this scenario is quite 
likely: studies that report findings for individual com-
ponents of the EO construct often only report on two or 
three components. It seems rather unlikely that at least 
some authors would not have also included the addi-
tional 4-6 items of the entire EO scale in their study 
design. The fact that only a subset is reported on per-
haps suggests that the findings were not significant and 
thus not useful for publication. Considering common 
publication practices, it thus seems quite likely that 
studies like the meta-analysis by Rauch et al. (2009) 
quoted above overestimate the positive impact of EO. 

Conclusions and Suggestions for Future Re-
search

The concept of EO has proven fruitful in sparking a sub-
stantive body of academic research. It is remarkable in 
the context of entrepreneurship research in that it has 
been defined relatively consistently across a large num-
ber of studies. Although there are issues related to the 

definition and related measurement approaches, meta-
analytical research provides some evidence that the 
overall findings are relatively robust. Thus, from an aca-
demic perspective the question arises whether the liter-
ature is “at a point of saturation with little more to 
learn, or can future investigations of EO still make con-
tributions to the strategy and/or entrepreneurship liter-
ature?” (Wiklund and Shepherd, 2011)

From a management perspective, the discussion 
presented above suggests that much remains to be 
learned before the existing insights can reliably be 
translated into management recommendations. There 
are some useful pointers. For example, the finding that 
entrepreneurial orientation often has a curvilinear ef-
fect on performance spells a useful warning for man-
agers. 

Beyond this finding, the literature can only provide lim-
ited guidance for managers of individual companies. 
While it is interesting to know that, in general, EO may 
contribute positively to performance, each business 
faces very specific combinations of external influences 
and internal corporate characteristics. These combina-
tions are not typically dominated by the two or three 
factors that individual studies on EO have investigated. 
Rather, managers need specific guidance under what 
combination of external and difficult-to-alter internal 
circumstances an increased EO can lead to increased 
performance. Thus, while there is a relatively substan-
tial body of literature on EO, academic research would 
need to deliver much more specific results in order to 
provide reliable guidance for management. 

This requirement is likely to provide a substantial chal-
lenge for academic research. Current methodologies us-
ing regression analyses typically can only provide 
reliable findings for a small number of variables, and 
even the use of structural equation models is limited by 
the number of items any questionnaire can realistically 
contain. To date, this challenge has not been systemat-
ically addressed in the business literature. Potentially, 
research from decision science or the broader area of 
computer science might lead to useful approaches to 
integrate the findings from existing studies or to more 
advanced study designs. 

Progress in this area is also hampered by the lack of 
consistent testing for reliability and especially for the 
validity of EO scales used (Lyon, Lumpkin, and Dess, 
2000; http://tinyurl.com/6f4drn7). As noted above, the EO 
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scale is one of the more heavily researched concepts in 
entrepreneurship research, and it can be expected that 
the reliability and validity of other, less popular, scales 
may also be insufficient to provide a strong basis for 
management interventions. On a positive note, current 
statistical methodologies provide the tools to establish 
reliability and validity, and researchers and editors are 
well positioned to deliver published work that meets 
the needs of management applications. 
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Growth of Young Technology Companies

Chris Justus

Introduction

For young companies in particular, growth often 
equates to survival. Growth provides a company with 
more resources – primarily financial resources – that it 
can use to attract better employees, invest in research 
and development, and market and sell its products and 
services, all of which increase the likelihood of further 
growth and maturation. Accordingly, researchers have 
studied a wide variety of factors that impact the growth 
of new companies, including: founder characteristics 
(e.g., personality, values, skills, experience, education, 
behaviours, decisions), industry characteristics (e.g., 
market size, barriers to entry, competitive landscape, 
nature of buyers), and business strategy variables (e.g., 
strategy formulation, goals, strategic direction, entry 
strategy, competitive positioning, segmentation, scope, 
investment strategy, alliances). For further details of 
these factors and a proposed model of their impact on 
new venture performance, see Chrisman, Bauer-
schmidt, and Hofer (1998; http://tinyurl.com/3c2cxq8).

Among these factors, both researchers and manage-
ment teams alike are increasingly recognizing the im-
portance of a company’s relationships, which include 
any interactions between a company and an external 

organization. A relationship can be a customer or sup-
plier relationship, or a relationship in which the firms 
work together directly, such as a joint venture or a mar-
keting or business partnership. It can also include fin-
ancial relationships in which a firm receives financing 
in return for equity or other considerations. Finally, a 
relationship can be with a standards body or an associ-
ation through which the firm associates with other re-
lated firms.

Street and Cameron (2007; http://tinyurl.com/3cdnppq) re-
viewed the literature related to networks, alliances, 
joint ventures, and ecosystems and found that research-
ers commonly examined how these systems work, who 
participates in these relationships, and how these rela-
tionships benefit the organizations that are working to-
gether. The units of analysis in the literature reviewed 
by Street and Cameron were individual firms, two-firm 
partnerships (examining who extracts the most value 
from the other firm), or entire networks, but the review 
focused on established firms and did not specifically 
consider the relationships of young companies. (In this 
article, “young” refers to a company that between two 
and 10 years of age. Unlike a startup, a young company 
is an established organization with revenue from a 
product or service.)

Most management teams in young technology companies are aware that their success 
may depend on strong relationships with external organizations. However, it may not be 
clear to them which types of relationships are most likely to impact their growth. This art-
icle describes the author’s recent research to examine the relationship between the num-
ber and diversity of business relationships and the revenue growth of young companies. 
By examining data collected from 80 technology firms, and the 1943 relationships they es-
tablished over a two-year period, certain types of relationships were found to have measur-
able impacts on growth. The article focuses on the managerial implications of these 
findings, which include the importance of early funding, niche identification, and building 
relationships with large firms.

It is through cooperation, rather than conflict, that your 
greatest successes will be derived.

Ralph Charell
Author

“ ”
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Similarly, a substantial body of literature has examined 
how networks can assist a firm and how networks 
should be ignored at a firm’s peril  (e.g., Lechner and 
Dowling, 2003: http://tinyurl.com/3zxcqfl; Larson, 1991: 
http://tinyurl.com/3lprkq5). Networks can assist companies 
by helping them to establish credibility. They can fill 
holes in a market offering, allowing a company to focus 
on its core product or service, while other firms assist in 
other ways. Networks can help firms reach internation-
al markets that would not otherwise be easily entered. 
Relationships with customers can help a firm to build 
products that better meet that customers needs, and in 
turn better fit the market as a whole. Networks can also 
help give firms access to resources (capital, intellectual 
property, etc) that they would not otherwise have ac-
cess to alone. Companies can work with associations or 
standards bodies to increase credibility, sway a stand-
ard towards a new company’s technology, as well as al-
lowing a group of firms to spread risk and rewards. 
Unfortunately, despite the compelling reasons why net-
work relationships can be advantageous, the research 
in this area typically does not examine young compan-
ies in particular.

While many of the factors examined by studies of rela-
tionships in established firms overlap with the factors 
of interest for young companies (i.e., examining charac-
teristics of the management team and the firm, as well 
as its strategies, systems, processes, and resources), the 
majority of the research has focused on established 
firms. This is notable because relationships may be of 
higher importance to young companies and young 
companies have limited abilities to establish and main-
tain relationships relative to established firms. 

The author is aware of only two studies that directly ex-
amine the impact of relationships on new company 
growth, and even these studies offer little in the way of 
generalized guidance for young companies. Baum, Ca-
labrese, and Silverman (2000; http://tinyurl.com/3rvjccn) ex-
amined startup biotechnology companies in Canada 
and reported on how the relationships they established 
positively affected revenue and research output. Their 
findings are specific to the biotechnology industry, 
which is a unique industry (the high costs associated 
with bringing a biotechnology product to market forces 
a startup to work with established players, and this sym-
biotic relationship has been consistent over decades), 
and not necessarily applicable to the North American 
information technology market. Lee, Lee, and Pennings 
(2001; http://tinyurl.com/3vupmlr) examined startup techno-
logy firms in Korea. The Korean market is unique in 

that the government and established banking system 
have a large effect on the success of a technology star-
tup, providing financial resources and connections to 
promising firms. Again, this research was not necessar-
ily applicable to the North American information tech-
nology market.

So, despite the critical role that growth plays in the 
early days of a company’s existence and the recognition 
of the importance of relationships, it is surprising that 
this area has received so little attention in the literature. 
Even research into the growth factors for new ventures 
has generally ignored the relationships that new com-
panies establish. As a result, there is a lack of models or 
explanations for why one firm succeeds while another 
similar firm fails, at least with respect to the role of rela-
tionships in these outcomes. Further, the literature 
lacks research that identifies the types of relationships 
that might be most beneficial to young companies. As 
Gulati, Lavie, and Singh (2009; http://tinyurl.com/3f5hqr2) 
observe: “not all relationships are equal, and … some 
relationships force exclusivity or monogamy, prevent-
ing a firm from forming other relationships.”

This article summarizes recent research to address this 
important gap in the literature as part of the author’s 
Master’s thesis in the Technology Innovation Manage-
ment program (http://carleton.ca/tim) at Carleton Uni-
versity. The aim of the research was to better 
understand the importance of relationships as a growth 
factor for new companies and what types of relation-
ships might be most beneficial for young information 
technology companies. 

The structure of this article is as follows. First, an over-
view of the methodology will be provided. Next, the res-
ults of the research will be presented and discussed. 
Finally, conclusions are given, including a summary of 
the key implications of the research for management 
teams in young companies. 

Research Method Overview

One of the reasons for a relative lack of research into 
the relationships of young companies may be the diffi-
culties in collecting data. Most mature firms are pub-
licly traded, and as such, their financial information is 
audited, and databases about these firms are available. 
In contrast, limited financial information is available 
for young companies, most of which are privately held. 
When researching these companies, the typical ap-
proach is to collect data through interviews or surveys, 

http://dx.doi.org/10.1080/08985620210159220
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which means that samples sizes are small and the data 
is subject to opinion and bias. 

In this research, historical sources available on the In-
ternet were used to collect data about Canadian inform-
ation technology firms founded between 1995 and 
2005. The goal was to collect sufficient objective data to 
determine whether the number and diversity of rela-
tionships affected the growth rate of young companies. 
The expectation was that the more relationships that a 
firm had, and the more diverse its relationships, the 
faster the firm would grow. This expectation was based 
on the assumption that young companies would be 
able to leverage these relationships, in effect creating 
value simply by creating relationships. It was also ex-
pected that a firm could over-extend itself and that 
firms with too many relationships would display weak 
growth.

Historical Branham300 lists (http://branham300.com) from 
2002 to 2010 were used to identify a sample of 80 young 
companies and collect revenue data. Branham300 lists 
are yearly compilations of data about the 300 largest in-
formation technology companies in Canada and in-
clude both publicly traded and private companies. The 
lists include revenue data, which is either from public 
records, supplied by the firms, or is estimated by Bran-
ham. For each firm in the sample, three consecutive 
years of revenue data were used to calculate the firm’s 
growth rate. 

While the Branham300 list features the 300 largest com-
panies, it is important to note that the sampling criteria 
meant that the sample came mostly from the bottom 
half of the list and did not include only successful firms. 
The sample displayed a wide range of annualized 
growth rates, which varied from 345% to -59%, with 12 
of 80 firms having a negative annualized growth rate 
(Figure 1).

Once the young companies had been indentified, his-
torical sources on the Internet were used to gather rela-
tionship data for the two-year period before the first 
revenue observation from the Branham300 list. A two-
year period was chosen so that: i) more data could be 
gathered; ii) relationship changes could be observed; 
and iii) to allow time for any effect of the relationships 
on revenue to become apparent.

The relationship data was collected through Internet 
searches and the Internet Archive (http://archive.org), 
which is sometimes referred to as the “Wayback Ma-
chine”. The Internet Archive stores historical snapshots 

of websites and currently holds over 150 billion pages, 
covering from 1996 to the present. By viewing historical 
versions of companies’ website, data about their past 
relationships could be gathered. Through historical 
press releases and partner pages for 80 young compan-
ies, 1943 relationships were identified, covering a two-
year period for each firm in the sample. While these 
sources would not reveal all of the relationships held by 
these firms, they comprised a representative set of rela-
tionships that the firms self-identified as being suffi-
ciently important to warrant the creation of a press 
release or inclusion on their website. Based on the data, 
variables were generated representing the total number 
of relationships and their diversity based on the types 
of relationships, which were categorized as follows:

   • large firms
   • associations, standards bodies,  or industry organiza
      tions
   • suppliers
   • distributors
   • customers
   • financial firms
   • product integration partners
   • strategic relationships with another small firm
   • merger/acquisition relationships
   • top management team relationships

Once collected, the relationship and revenue data were 
compared using a stepwise regression (http://tinyurl.com/
3oasxdh) to examine the effect of relationship type, 
volume, and diversity on growth over the sampled two-
year period. 

Figure 1. Annualized growth rate of the 80 young com-
panies in this sample

http://branham300.com
http://archive.org
http://en.wikipedia.org/wiki/Stepwise_regression
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Results and Discussion

The results of this study identified three factors that af-
fect the growth in revenue of a young information tech-
nology company, which translate into the following 
guidance for young companies: 

1. Secure funding early.

2. Identify the firm’s niche.

3. Increase in the number of relationships with large 
firms. 

Securing funding early 
The first variable selected by stepwise regression repres-
ented changes in relationships with financial partners. 
The regression model suggests that the correlation 
between growth rate and this term is negative. In other 
words, new or discarded relations with financial firms 
resulted in negative performance. 

This finding suggests that firms should seek funding 
early and then limit their need for additional funding. 
This is counter to the findings of Baum and colleagues 
(2000) and Lee and colleagues (2001), which might be 
due to the age of firms in those studies. The mean age 
of firms in this study was four years; in the other stud-
ies, firms were examined from the moment they were 
created. 

Niche identification
The second term selected by stepwise regression repres-
ented the volume and diversity of the relationships that 
a firm has with other firms. This variable was based on 
the work of Ferrier (2001; http://tinyurl.com/3byx9lz), who 
found that, in the area of competitive actions, the more 
diverse and intense actions that were taken, the better 
the firm did versus a competitor. It was expected that 
the correlations between firm growth and relationship 
volume and diversity would be represented by upside-
down “U” shapes. Firms with few relationships and low 
diversity were expected to perform poorly, while firms 
with moderate to high diversity and a moderate num-
ber of relationships were expected to perform best. As 
the number of relationships exceeded some value at 
which a firm could no longer maintain all relationships, 
performance was expected to degrade. However, the 
results indicated that the correlation between relation-
ship volume and diversity was linear and negative. 

These findings suggest that young firms must focus on 
specific niches in order to grow. Young firms that estab-
lish many diverse relationships might be unfocused 
and underperform relative to their more focused peers. 

Relationships with large firms
The final term selected by stepwise regression is a vari-
able representing the change in the number of relation-
ships with large partners, which were defined as 
partners with over $1B of revenue. Partnerships of this 
type typically involve changes in behaviour at the ob-
served young firm, but little or no change in behaviour 
at the large partner firm. This was the only variable that 
was found by stepwise regression to have a positive cor-
relation with the growth rate of the young companies in 
the sample. It is interesting that this term emerged in 
the stepwise regression, whereas close partners or part-
ner integration did not. 

These findings suggest that, when a young company is 
considering various relationship opportunities (either 
partnering with a partner its own size, an association of 
firms, or with a large firm), the relationship with the 
large firm should be considered a priority. Previous re-
search has demonstrated that relationships with large 
firms lend credibility to the young company and help 
the young company overcome the liability of newness 
(e.g., Stuart, Hoang, and Hybels, 1999: http://tinyurl.com/
3rtutgp; Gulati and Higgins, 2003: http://tinyurl.com/3aw5lm2).

Other findings
Also of interest are the relationships variables that did 
not show a statistically significant effect on the growth 
of young companies:

1. Mergers and acquisitions. These results are consist-
ent with Bhidé (2000; http://tinyurl.com/43hq98s) who 
found no significant difference in organic growth 
versus growth by mergers and acquisitions.

2. Distribution partnerships. Despite an expectation 
that young firms that created distribution networks, or 
business models that facilitated partners for broad dis-
tribution of a product, would be associated with higher 
growth, this was not supported by the stepwise regres-
sion analysis.

3. Supplier partnerships. The expectation had been that 
a young firm that wanted to rapidly reach a market 
would call upon supplier relationships to deliver non-

http://www.jstor.org/stable/3069419
www.jstor.org/stable/2666998
http://dx.doi.org/10.1002/smj.287
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core technologies to a product offering, and so a firm 
with a high number of supplier partnerships was expec-
ted to associated with high growth. However, the res-
ults did support this expectation, and in fact showed 
weak support for the opposite effect.

4. Close partnerships. Working with close partners 
might allow equals or near equals with varying experi-
ence and markets to work together to improve their per-
formance versus their competition. However, this 
variable was not found to have a statistically significant 
effect in the stepwise regression model.

5. Total number of relationships. Companies have a lim-
ited amount of resources available to them. Even if rela-
tionships are generally beneficial, trying to create and 
support too many relationships might exceed the cap-
abilities of the firm. It was expected that the relation-
ship might follow an arc in which firms benefit from a 
large number of relationships, but observe decreasing 
gains past a certain point. The stepwise regression in-
cluded quadratic terms, which would have revealed this 
effect, but it was not found to be statistically significant.

6. Standards and associations. Baum et al. (2000) found 
that firms that joined associations in the biotechnology 
industry were negatively correlated with performance. 
They posit that this might be due to the founders trying 
to make up for personal and firm weaknesses by joining 
these organizations. If a person were to consider stand-
ards and associations with a network view, in which 
firms assist each other, it would be expected that these 
types of relationships would be beneficial. However, in 
this study, this variable was not found to be statistically 
significant in the stepwise regression.

7. Top management teams. As new members are intro-
duced to the management team, they might bring with 
them their past relationships (and the potential bene-
fits to growth that they represent). However, it is diffi-
cult to measure the effectiveness of an individual leader 
with the method used here to collect information about 
relationships, and as such it was not unexpected that 
this variable was not found to be important in the ana-
lysis.

Conclusions

Young companies must grow to survive. Companies tra-
ditionally create business plans outlining their business 
model and how they will acquire customers. Few young 
companies use a strategic mindset to consider their re-
lationships with other companies. However, relation-
ships are a resource that can be planned, monitored, 
and measured just like any other. Young companies 
have limited resources to create and maintain relation-
ships and should therefore consider whether a particu-
lar relationship will provide value to the company. The 
results of this research provide guidance to manage-
ment teams of young companies by highlighting the im-
portance of three activities: i) securing funding early; ii) 
identifying the firm’s niche; and iii) building relation-
ships with large firms.
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