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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 small and large 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, entrepren-
eurs, companies of all sizes, the public sector, the com-
munity sector, and others — to bridge the gap between
theory and practice. In particular, we focus on the topics
of technology and global entrepreneurship in small and
large companies.

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.

e Write 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
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From the Editor-in-Chief

Welcome to the February 2013 issue of the Technology
Innovation Management Review. This month's editorial
theme is Platforms, Communities, and Business Ecosys-
tems. As our guest editor for this issue, we welcome
Steven Muegge, Assistant Professor at the Sprott School
of Business and faculty member of the Technology In-
novation Management program (carleton.ca/tim) at Car-
leton University in Ottawa, Canada. This issue contains
four articles and a report on the first TIM Lecture of
2013: "Energy Efficiency and Data Security in Modern
Data Centres".

In March and April, we offer two issues on the topic of
open innovation. The theme in March is Local Open In-
novation, and the guest editor is Christophe Deutsch,
R&D Manager at Telops (telops.com) and Director/Co-
Founder of Seeking Solutions (seeking-solutions.com) in
Quebec City, Canada. In April, the theme is Open Innov-
ation and Entrepreneurship and the guest editor is Jean-
Pierre Segers, Head of the PHL Business School (phl.be)
in Limburg, Belgium, and Chairman/Co-Founder of Cre-
ative Inc (creativeinc.be).

We are also planning an unthemed issue in late spring;
this is a good opportunity for authors to submit an art-
icle on any topic within our overall scope.

I am also very pleased to announce the publication of
the TIM program's first ebook: Best of TIM Review for
Technology Entrepreneurs (tinyurl.com/ab29vbn). It features
16 of the most insightful, most relevant, and most popu-
lar articles on technology entrepreneurship published
in the TIM Review, as selected and introduced by Tony
Bailetti, Director of the TIM program, and Brian Hurley,
President and CEO of Purple Forge, with a foreword by
Denzil Doyle, Chairman of Doyletech Corporation.

We hope you enjoy this issue of the TIM Review and will
share your comments online. Please contact us
(timreview.ca/contact) with article topics and submissions,
suggestions for future themes, and any other feedback.

Chris McPhee, Editor-in-Chief

www.timreview.ca

From the Guest Editor

In this issue of the TIM Review, we explore the theme of
Platforms, Communities, and Business Ecosystems. An
appropriate subtitle for this issue would be Technology
Entrepreneurship in an Interconnected World.

The separate notions of platforms, communities, and
business ecosystems are likely familiar to TIM Review
readers: all three have been recurring themes
throughout the history of this journal, and its prede-
cessor, the Open Source Business Resource (OSBR). This
issue offers a fresh perspective in at least two ways.
First, each article in this issue speaks directly to the
technology entrepreneur — a perspective that is under-
represented in the management literature generally
(Bailetti, 2012: timreview.ca/article/520; Bailetti et al., 2012:
timreview.ca/article/557) and in the management research
on platforms, communities, and business ecosystems
specifically (Muegge, 2011; timreview.ca/article/495;
Muegge, this issue). Second, this issue explicitly con-
siders these three management phenomena together.
Each article either approaches one of these phenomena
from a new perspective or examines systems that
bundle together platforms, communities, and business
ecosystems as components of something larger.

These articles will be of particular interest to technology
entrepreneurs who operate simultaneously in multiple
platforms, communities, and business ecosystems, and
who participate in field settings that comprise multiple
instances of these components. Interconnected systems
of platforms, communities, and business ecosystems,
such as Lead To Win (leadtowin.ca)(see Bailetti and Hud-
son, 2009: timreview.ca/article/308; Bailetti, 2010: timreview.ca/
article/325), or Eclipse (eclipse.org) (see Smith and
Milinkovich, 2007: timreview.ca/article/94; Skerrett, 2011:
timreview.ca/article/409), or the multitude of community-
developed open source software projects with company
participation and commercial derivatives and comple-
ments (e.g., Wheeler, 2009: timreview.ca/article/229; Weiss,
2011: timreview.ca/article/436; Lindman and Rajala, 2012:
timreview.ca/article/510), are increasingly becoming the
normal contexts for technology entrepreneurship
rather than exceptions.
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This issue is also significant in at least one other way.
This past year, my colleagues in the Technology Innova-
tion Management (TIM) program at Carleton Uni-
versity identified a set of specific research priority areas
that would become focal points for our own research
and our work with graduate students. Each research pri-
ority area addressed a specific management challenge
faced by technology entrepreneurs. The October 2012
issue on “Born Global” (timreview.ca/issue/2012/october)
was the first issue of the TIM Review to showcase work
in one of these research priority areas — how technology
entrepreneurs can globalize early and rapidly. This is the
second issue of the TIM Review to showcase work on a
research priority area — in this case, how technology en-
trepreneurs can benefit from platforms, communities,
and business ecosystems. All of the authors are associ-
ated with the Lead To Win business ecosystem or Car-
leton's Technology Innovation Management program.

In the first article, I provide lessons for technology en-
trepreneurs facing choices about engaging with existing
systems of platforms, communities, and business eco-
systems, and the nature and extent of participation.
The source material is a re-examination of the pub-
lished research on platforms, communities, and busi-
ness ecosystems, re-interpreted from the perspective of
the technology entrepreneur, with system architecture
as the unifying concept linking the organization of tech-
nologies, people, and companies. Although this is
primarily a practitioner article, it will also be of interest
to researchers and new graduate students seeking high-
impact and managerially relevant research topics in
technology innovation management and technology
entrepreneurship and an overview and entry point to
the research and practitioner literature on these topics.

Diane Isabelle, a faculty member of Carleton Uni-
versity's Sprott School of Business, examines the factors
that technology entrepreneurs should consider when
choosing a business incubator or accelerator. This article
contributes recommendations for technology entrepren-
eurs based on findings from two recent surveys - the au-
thor's own survey of Canadian managers of incubators
and accelerators and their client firms, and a 2012 survey
by the National Business Incubation Association on the
North American business incubation industry. Entrepren-
eurs lacking access to an established business ecosystem
can consider incubators and accelerators as possible sup-
port mechanism and a means to access partners and re-
sources that would be difficult to obtain otherwise.

Derek Smith, Mohammad Mehdi Gharaei Manesh,
and Asrar Alshaikh, graduate students in Carleton's

www.timreview.ca

Technology Innovation Management program, exam-
ine how entrepreneurs can motivate crowdsourcing
participants. This article contributes recommendations
to technology entrepreneurs seeking to effectively mo-
tivate crowds, and advocates crowdsourcing as a viable
alternative tactic to grow communities.

Tony Bailetti, Director of the Technology Innovation
Management program, and Sonia Bot, member of the
Lead To Win Council, describe the architecture of Lead
To Win as a job-creation engine fuelled by technology
entrepreneurs. Based on 10 design rules, an architec-
ture links a business ecosystem, various communities
of stakeholders, and a platform of shared resources and
assets into an engine that converts public funds into
jobs. It contributes details on how to design and oper-
ate a job-creation engine using an ecosystem approach,
and the challenges of changing the components of a
job-creation engine.

We hope that you enjoy this issue of the TIM Review,
and find it rich with ideas and actionable knowledge
that you can apply within your own organizations and
entrepreneurial endeavours.

Steven Muegge, Guest Editor

About the Editors

Chris McPhee is Editor-in-Chief of the Technology
Innovation Management Review. Chris holds an
MASc degree in Technology Innovation Manage-
ment from Carleton University in Ottawa and BScH
and MSc degrees in Biology from Queen's University
in Kingston. He has over 15 years of management,
design, and content-development experience in
Canada and Scotland, primarily in the science,
health, and education sectors. As an advisor and ed-
itor, he helps entrepreneurs, executives, and re-
searchers develop and express their ideas.

Steven Muegge is an Assistant Professor at the
Sprott School of Business at Carleton University in
Ottawa, Canada, where he teaches within the Tech-
nology Innovation Management (TIM; carleton.ca/tim)
program. His research interests include open and
distributed innovation, technology entrepreneur-
ship, product development, and commercialization
of technological innovation.

Citation: McPhee, C. and S. Muegge. 2013. Editorial:
Platforms, Communities, and Business Ecosystems.
Technology Innovation Management Review. February
2013: 3-4.
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Lessons Learned about Technology

Steven Muegge

“I get by with a little help from my friends. ”

Lennon-McCartney
The Beatles (1967)

Technology entrepreneurs are increasingly building businesses that are deliberately
anchored in platforms, communities, and business ecosystems. Nonetheless, actionable,
evidence-based advice for technology entrepreneurs is scarce. Platforms, communities,
and ecosystems are active areas of management research, but until recently, each has
been studied in separate research programs, with results published in different venues,
and often examined from the perspectives of incumbent managers or policy makers rather
than entrepreneurs and new entrants.

This article re-examines these phenomena from the perspective of technology entrepren-
eurs facing strategic choices about interconnected systems of platforms, communities,
and business ecosystems, and decisions about the nature and extent of participation. It
brings together insights from a wide range of published sources. For entrepreneurs, it
provides an accessible introduction to what can be a complex topic, identifies a set of prac-
tical considerations to be accounted for in decision-making, and offers a guide for further
reading. For researchers and graduate students seeking practical and high-impact re-
search problems, it provides an entry point to the research literature and identifies gaps in
the current body of knowledge, especially regarding the system-level interactions between

February 2013

Platforms, Communities, and Business Ecosystems:

Entrepreneurship in an Interconnected World

subsystems.

Introduction

Technology entrepreneurs in the global information
economy share at least three common challenges. First,
with limited resources, confronting all of the well-
known liabilities of attempting something new, success
often depends on access to specialized knowledge and
resources that lie outside the entrepreneur's ownership
or control. In a hypercompetitive environment, buying
or building may not be attractive or even viable op-
tions. Second, success often critically depends on the
innovations and actions of others who complement the
entrepreneur's offer. Prior experience with the custom-
er and supplier relationships of a traditional supply

www.timreview.ca

chain is inadequate preparation for the challenges of
managing complementors. Third, these critical assets
and complementors — as well as suppliers, customers,
and competitors — can be located anywhere in the
world. The environments in which technology entre-
preneurs operate are at once global and densely inter-
connected.

Platforms, communities, and business ecosystems can
provide partial remedies to these and other problems.
By building products and services on platform assets
developed by others, a technology entrepreneur can fo-
cus R&D effort on building differentiating capability. By
engaging communities of passionate people, a techno-
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logy entrepreneur can learn more effectively about indi-
vidual wants and needs, benefit from user innovations,
and channel the creative energy of the community to-
wards useful endeavours. By operating a business with-
in a networked ecosystem of interdependent and
codependent businesses with partially aligned incent-
ives, a technology entrepreneur can achieve more,
learn faster, and reach farther than otherwise possible,
while sharing some of the risks and costs with others.

Fortunately, we know quite a bit about each of these
systems and are learning more every day. There are
growing bodies of knowledge about platform architec-
ture and business strategy, community innovation and
the design and management of communities, and the
dynamics and strategies of business ecosystems. Unfor-
tunately, technology entrepreneurs are not benefiting
from this knowledge as much as they could be. There
are several reasons for this. First, much of what is writ-
ten addresses one of these systems only — either plat-
forms, communities, or ecosystems — but the real-world
systems of interest to technology entrepreneurs often
come bundled together with multiple parts: com-
munity-developed platforms, business ecosystems
anchored around shared platforms, and user com-
munities that complement the market offers of a busi-
ness ecosystem. In fact, all three systems are commonly
bound together as one larger system. For example, an
entrepreneur who decides to develop a software
product or service on the Eclipse platform of software
tools and development frameworks (eclipse.org) is also
choosing to couple their outcomes with the Eclipse de-
veloper community that maintains and extends the Ec-
lipse platform (Smith and Milinkovich, 2007;
timreview.ca/article/94; Skerrett, 2008; timreview.ca/article/160),
and the Eclipse ecosystem of companies that produce
complementary products and services and employ
many of the software developers in the Eclipse com-
munity (Milinkovich, 2008; timreview.ca/article/200;
Muegge, 2011; timreview.ca/article/495). Similarly, neither a
mobile application developer nor a provider of an on-
line service are choosing “just” a platform or com-
munity or ecosystem, but rather a bundled system that
includes instances of all three subsystem types. The re-
search and practitioner literature rarely considers these
systems together or attends closely to their interac-
tions. (A few recent important exceptions are discussed
later). Second, the knowledge is scattered in many
places — practitioner books, specialized scholarly books,
book chapters, journal articles, and other online
sources — and it is time-consuming and effort-intensive

www.timreview.ca

to assemble these pieces together, transform this in-
complete mosaic into actionable knowledge, and to
stay current with ongoing developments. Third, the per-
spective taken in the literature is typically not that of an
entrepreneur but rather some other stakeholder. The
concerns of the established platform leader (Gawer and
Cusumano, 2002: tinyurl.com/auvvaet; 2008: tinyurl.com/
bjkhg3j), the community designer (Bacon, 2009:
tinyurl.com/9thvin; Kraut and Resnick, 2011: tinyurl.com/
as95la8), or the ecosystem keystone company (lansiti
and Levien, 2004a: tinyurl.com/7t4xgvn; 2004b: tinyurl.com/
bkgdvfl) may be quite different from those of the re-
source-limited entrepreneur facing a constrained
choice of which existing systems to align themselves
with.

This article aims to address all three obstacles by bring-
ing together insights from these disparate sources and
presenting their prescriptive implications in a form that
is both comprehensible and useful to technology entre-
preneurs. The perspective is that of the technology en-
trepreneur, facing choices about interconnected
systems of platforms, communities, and business eco-
systems, and the decisions of whether or not to particip-
ate in an existing system, and the nature and extent of
participation.

The body of this article is structured in five sections.
The first section develops the conceptual argument
that platforms, communities, and business ecosystems
can be understood as different levels of analysis in a
complex multilevel hierarchical system, and that archi-
tecture is the unifying concept that links the three
levels. It begins from Tim O'Reilly's assertion that sys-
tems designed with the right architectural characterist-
ics — what he calls an architecture of participation — are
more likely to attract contributions from others. The
second, third, and fourth sections each examine one of
the three system levels: platforms, communities, and
business ecosystems, respectively. Each of these sec-
tions provides a brief and selective review of research
that is salient to the perspective of the technology entre-
preneur, highlighting contributions published in the
TIM Review. The fifth section presents a compilation of
the collective “lessons learned” for technology entre-
preneurs. A full synthesis of the platforms, communit-
ies, and business ecosystems literatures is beyond the
scope of this article, but the results thus far are non-
etheless instructive. A final section concludes with a
call to researchers and new graduate students to contin-
ue and extend this line of enquiry.
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Architecture

Table 1 provides definitions of platform, community,
and business ecosystem as organizational forms that
structure different levels of organization in an intercon-
nected world. According to this view, a platform is a
particular organization of things (technologies and
complementary assets), a community is an organiza-
tion of people, and a business ecosystem is an organiza-
tion of economic actors. Each co-exists with familiar
traditional forms at the same level of organization: for
example, proprietary products and services as systems
of things, companies, government groups, and not-for-
profits as organizations of people, and industries and
industrial organizations as structures of economic act-
ors. In previous decades, as described by Chandler
(1962; tinyurl.com/a86usw9) and Porter (1980; tinyurl.com/
aoyr3vr) and others, these traditional forms were domin-
ant: companies developed proprietary products and ser-
vices through closed internal R&D processes, and
competed within industries of similar companies devel-

Table 1. An architecture at three levels*

oping substitute products and services. In today's inter-
connected world, platforms, communities, and business
ecosystems are viable ways of organizing that co-exist
with rather than replace these traditional forms.

In engineering design, architecture refers to a high-level
design of the over-all way in which the major compon-
ents of a system fit together. System architecture is im-
portant in engineering design for several reasons: it
may be technically difficult to accomplish and requires
a broad skill set, it often determines (or places upper
bounds on) systems performance and (lower bounds
on) cost, and it may be difficult (or impossible) to
change later thus imposing path dependence. More re-
cently, the notion of architecture has been applied
more broadly to subsume what has been called organiz-
ational structure when referring to systems of people
and industrial organization when referring to systems
of economic actors. Various practitioners and research-
ers have independently observed that the structures at
these levels of organization are deeply connected.

Level of Organization
(Type of Actor)

Organizational Forms in an
Interconnected System

Traditional Organizational Forms
at the Same Level of Organization

Organization of economic actors Business ecosystem: a field of economic actors whose o

Industrial organization

individual business activities, anchored around a
platform, share in some large measure the outcome of

the whole ecosystem.

Organization of people Community: a voluntary group of people with common e Firm (in the strategy and
interests and a similar sense of identity. Communities economics literature) or an
can take many different forms. Two are particularly organization (in the
relevant here: management and human

resources literature) —a

1. Developer community: a community of people, privately-held or publicly

organized as a meritocracy, who collectively traded business

maintain and extend a platform e Government organization

¢ Not-for-profit organization

2, User community: a community of people who use

and consume a platform or the products,

technologies, and services built on a platform

Organization of things Platform: a set of technological building blocks and ¢ Integral (non-modular)
complementary assets that companies and individuals product or service
can use and consume to develop complementary e The outcome of a closed
products, technologies, and services. innovation R&D process

* These definitions closely follow those of Muegge (2011; timreview.ca/article/495), which are adapted from various sources cited in this article and my own research with practitioners.

www.timreview.ca
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Publicist Tim O'Reilly coined the expression “architec-
ture of participation” to describe “the nature of systems
that are designed for user contribution” and introduced
it in a series of talks, essays and blog posts (e.g., O'Re-
illy, 2004: tinyurl.com/3vxstbp; O'Reilly, 2005: tinyurl.com/
akobz9v). 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. Management researchers have described O'Re-
illy's writing as a collection of heuristics — experience-
based techniques for problem solving and design that
may be effective much of the time. Box 1 provides a
summary of some specific practitioner heuristics found
in O'Reilly's writing.

Management researchers have made some progress to-
wards placing these practitioner arguments and heurist-
ics on a theoretical foundation. Architectural
modularity features prominently in the design rule the-
ory of Baldwin and Clark (2000; tinyurl.com/aknjusp), link-
ing the microstructure of designs, organizations, and
industry structures deep “in the very nature of things”.
Modularity in design alters the mechanisms by which
designs can change. This enables design evolution - a
value-seeking process with strong parallels to biological
and ecological processes — and links the architecture of
systems of things, people, and economic actors in an in-
terconnected multilevel complex adaptive system. The
design rules at each level are reflected in the design

Box 1. Architecture of participation heuristics

1. Small modular applications.

other applications.

ded by an open bazaar.

6. Low barriers to entry for new users.

ive to users.

quired to contribute.

11. Users trust the system.

A close reading of O'Reilly's essays, articles and presentations, and blog posts at the O'Reilly Media websites pub-
lished between 2006 and 2008 identified 13 architecture of participation heuristics. Some may be generally ap-
plicable to many systems; others are specialized to particular contexts.

2. Well-defined application interfaces, minimally specified, that place few constraints on interoperability with

3. Transparency of design: the internal design of the system is open to be examined.

4. A small core and well-defined extension mechanism, also described as a tightly-controlled cathedral surroun-

5. Rival ideas and solutions compete with one another in a free market for ideas.

7. Contributions from outside the community are welcomed, and outside contributions compete on a level play-
ing field with contributions from within the community.

8. User value, as assessed by users, is the criterion for selecting one solution rather than a different one.

9. Users have the credible capability to fork the project, providing strong incentives for developers to be respons-

10. Participation is automatic; contribution is the default behaviour of using the system, and no extra effort is re-

12. Dial-tone: users can do something themselves that previously required a professional operator, analogous to
direct-dialling a telephone call rather than placing a call with the assistance of an operator.

13. Value is extracted from what users already do without requiring behaviour change.

www.timreview.ca
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rules of the other two levels. Modularity simultaneously
multiplies and decentralizes design options (Baldwin
and Clark, 2000; tinyurl.com/aknjusp):

“The multiplication occurs because changes in one
module become independent of changes in other mod-
ules. Decentralization follows because, as long as design-
ers adhere to the design rules, they are free to innovate
[independently] without reference to the original archi-
tects or any central planners of the design.”

The context in which designs and design processes are
lodged operates on designs “like a force” (Baldwin and
Clark, 2000; tinyurl.com/aknjusp):

“In particular, economies with capital markets offer
large, direct rewards to value-creating enterprises, and
commensurately large incentives for human beings to co-
operate for the purpose of creating economic value...
Metaphorically, they ‘pull’ designs in the ‘direction’ of
higher market value.”

The specifiable, verifiable, and predictable interfaces
between technology building blocks determine the effi-
cient placement of firm boundaries (Christensen et al.,
2001: tinyurl.com/b4bq7hf; Christensen and Raynor, 2003:
tinyurl.com/awog9gg) — whether firms can viably specialize
on providing a component of a larger system or must
integrate over a larger system to be operationally effect-
ive (Langlois and Robertson, 1992: tinyurl.com/b6d723h;
Sanchez and Mahony, 1996: tinyurl.com/awv9jly). A busi-
ness ecosystem of modular specialized firms becomes a
viable industry structure around a modular platform.

Platforms

Platforms are typically subject to positive feedback
loops through network effects in use (Katz and Shapiro,
1985; tinyurl.com/a3pvqee) and increasing returns in sup-
ply (Arthur, 1994: tinyurl.com/b33zb76; 1996: tinyurl.com/
b50e34u) that tend to amplify early advantage: the more
people who use platform products, the more incentives
there are for complementors to introduce more comple-
mentary products (Cusumano and Gawer, 2002;
tinyurl.com/aaq3k8e). Gawer (2009a; tinyurl.com/a3te704)
writes: “Platforms that make it past a certain tipping
point tend to become really hard to dislodge. In a
sense, as platforms' market share grows, so also grow
their own barrier to entry.”

An early body of work in platform strategy examined
platform leadership, defined by Cusumano and Gawer
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(2002; tinyurl.com/aaq3k8e) as the ability of a company to
drive innovation around a particular platform techno-
logy at the broad industry level. In this view, platform
leaders are “companies that drive industry-wide innov-
ation for an evolving system of separately developed
pieces of technology”. Complementors (Brandenburger
and Nalebuff, 1996; tinyurl.com/aacklb7) are companies
that make ancillary products that expand the platform’s
market. Some companies occupy multiple roles; for ex-
ample, Intel and Microsoft are both platform leaders
and complementors. Platform leaders employ the four
levers of platform leadership to maintain and extend a
leadership position (Gawer and Cusumano, 2002:
tinyurl.com/auvvaet; 2012: tinyurl.com/b4ghmhq): i) scope (de-
cisions of which complements to make in-house and
which to deliberately leave to other companies; convey
a vision of the larger system); ii) product technology
(decisions of modularity, interfaces, and how much in-
formation to disclose; build the right architecture and
connections); iii) relationships with external comple-
mentors (decisions around consensus and control, co-
operation and competition, and handling potential
conflicts of interest; build a coalition for co-creation);
and iv) internal organization (co-evolve the platform
while maintaining a central position). Platform leaders
face three types of problems (Cusumano and Gawer,
2002; tinyurl.com/auvvaet): i) how to maintain the integrity
of the platform in the face of future technological innov-
ation and the actions of other companies; ii) how to let
the platform evolve while maintaining compatibility
with past complements; and iii) how to maintain plat-
form leadership.

A smaller literature examines the strategies for platform
complementors. Cusumano and Gawer (2002;
tinyurl.com/auvvaet) offer five managerial prescriptions for
platform complementors: i) focus on products that the
platform leader is unlikely to offer; ii) be aware that
changes occur rapidly, thus work on continuous com-
munication, seek early information, and pay attention
to actions of the platform leader; iii) react quickly to de-
mands of the platform leader (to provide no provoca-
tion or incentives for the platform leader to become a
direct competitor); iv) create products that enhance the
value of the core product (thus benefiting the platform
leader); and v) work with groups inside the platform
company that are likely to offer the most neutral stance
to promote the platform (rather than groups that would
perceive the complementor as a threat). Weiss and
Gangadharan (2010; tinyurl.com/am65fyx) examine the
platform strategies of complementors providing soft-
ware mashups and mashable components.
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Because all platforms require complementary innova-
tions to be useful, no platform is fully under the control
of its originator (Gawer and Cusumano, 2008;
tinyurl.com/bjkhg3j). Nonetheless, some platforms are
more tightly controlled than others. West (2003;
tinyurl.com/6s68jno) reflects on the tension between ap-
propriability and adoption evident in the “hybrid” plat-
form strategies of Apple, IBM, and Sun Microsystems:

“To recoup the costs of developing a platform, its spon-
sor must be able to appropriate for itself some portion of
the economic benefits of that platform. But to obtain any
returns at all, the sponsor must get the platform adop-
ted, which requires sharing the economic returns with
buyers and other members of the value chain. The pro-
prietary and open source strategies correspond to the
two extremes of this trade-off. In making a platform
strategy for the 21st century, leading computer vendors
face a dilemma of how much is open enough to attract
enough buyers while retaining adequate returns.”

Selecting the level of platform openness is a crucial de-
cision for firms that create and maintain platforms (Eis-
enmann et al., 2009; tinyurl.com/a3te704). Opening a
platform can spur adoption by harnessing network ef-
fects, reducing users' concerns about lock-in, and stim-
ulating production of differentiated goods that meet
the needs of user segments. At the same time, opening
a platform typically reduces users' switching costs and
increases competition among platform providers, mak-
ing it more difficult for them to appropriate rents from
the platform. Schilling (2009; tinyurl.com/a3te704) identi-
fies three dilemmas facing firms that liberally diffuse
technology to would-be competitors: i) they relinquish
the opportunity to capture monopoly rents when and if
their technology emerges as a dominant design; ii) once
relinquished, control can be very hard to regain; and iii)
potential for fragmentation of the technology platform.
In the computer industry, movement towards open
platforms was driven by an increasingly competitive
business environment and the pragmatic pursuit of
profits (West, 2003; tinyurl.com/6s68jno).

Baldwin and Clark (2006; tinyurl.com/3qnf5xn) argue that
the architecture of a software code base is a critical
factor that lies at the heart of the open source develop-
ment process. Drawing on their previous work on
design rules, they argue that designs have option-value
because a new design creates the right but not the oblig-
ation to adopt it. A modular design allows for experi-
mentation and changes within modules without
disturbing the functionality of the whole system. The
authors then use a series of increasingly sophisticated
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game-theory models of developer behaviour to show
that increased modularity (and thus increased option
value) has two effects on the software development pro-
cess. First, it increases the incentives of developers to
get involved and remain involved in the development
process. Second, it decreases the amount of free riding
in the equilibrium - that is, using with contributing.
Both effects promote growth of the developer com-
munity, suggesting that modular design is important to
the success of open source development projects. Evid-
ence from empirical studies of software platforms sup-
ports a deep and positive connection between
modularity and design evolution (MacCormack et al.,
2001: tinyurl.com/am6axfs; MacCormack et al., 2006:
tinyurl.com/avcj478; LaMantia et al., 2008: tinyurl.com/
ao7nsyu).

Platform contributions published in the TIM Review
have included Muegge and Milev (2009; timreview.ca/
article/245) on measures of modularity, the May 2010 is-
sue (timreview.ca/issue/2010/may) on platforms for commu-
nication-enabled applications (CEA), Poole (2010;
timreview.ca/article/391) on open government platforms as
an engine of economic development, and Noori and
Weiss (2013; timreview.ca/article/647) on the strategies of
platform owners to manage complements.

Communities

“Community” is a term with many different meanings.
In a broad survey of the research on community, West
and Lakhani (2008; tinyurl.com/bas350a) observe:

“a welter of overlapping literatures and terms: innova-
tion communities, knowledge producing communities,
online communities, scientific communities, technical
communities, user communities, virtual communities,
or communities of practice. That doesn't even include
the disparate uses of 'community' in sociology, where ...
some 100 different definitions have been used.”

For the purposes of this article and the definition
provided in Table 1, community membership is com-
prised exclusively of individual people; community
members may also be members of other organizations,
but those organizations are outside the community. Ba-
con (2009; tinyurl.com/9thvrn) associates community with
a shared core belief, a sense of belonging, a collection
of shared processes, and a social economy whose cur-
rency is social capital rather than financial capital: “At
the heart of how this movement works is communica-
tion”. Community membership is always voluntary:
new members can join, and existing members can exit.
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Within the vast research literature on communities, two
particularly salient streams are community innovation
and open source software communities. The first
stream examines how communities outside the bound-
aries of firms often play a role in creating, shaping, and
disseminating technological and social innovations and
providing valuable support to others. Eric von Hippel's
research on user innovation (von Hippel, 1988:
tinyurl.com/bdgd222; ~ 2001:  tinyurl.com/b44fuvs;  2005:
tinyurl.com/aygvzd2) and Henry Chesbrough's research on
open innovation (Chesbrough, 2003: tinyurl.com/auxxe23;
Chesbrough and Appleyard, 2007: tinyurl.com/bksr5t3)
both feature prominently. Boudreau and Lakhani
(2009; tinyurl.com/ahza5eh) examine the circumstances un-
der which companies should organize outside innova-
tion as collaborative communities rather than
competitive markets. Baldwin and von Hippel (2011;
tinyurl.com/bkglw9e) examine the circumstances favouring
single-user innovation and community-user innova-
tion over producer innovation.

The second salient community stream is open source
software and the communities of developers and users
that form around successful open source software pro-
jects. West and O'Mahony (2008; tinyurl.com/66fly95) ex-
amined the communities surrounding 12 open source
projects initiated by corporate sponsors and a compar-
ison group of five projects originating from autonom-
ous communities. According to West and O'Mahony
(2008; tinyurl.com/66fly95), sponsors consider three design
dimensions that together create a specific participation
architecture: i) production (they way that the com-
munity conducts production processes); ii) governance
(the processes by which decisions are made within the
community); and iii) intellectual property rights (the al-
location of rights to use the community’s output). The
authors distinguished between two dimensions of
openness: transparency (allowing outsiders to follow
and understand a community’s production efforts) and
accessibility (allowing external participants to influence
the community’s production efforts). Projects with
more transparent and accessible production, gov-
ernance, and intellectual property were more likely to
attract external participants and to grow communities.

Two recent books have proposed sets of constructive
design propositions for communities. Kraut and Res-
nick (2011; tinyurl.com/as95la8) apply theories from psy-
chology, economics, and the broader social sciences to
propose a set of evidence-based design claims for build-
ing successful online communities. Schweik and Eng-
lish (2012; tinyurl.com/athekbm) reflect on the results of a
five-year multimethod research program, including
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quantitative tests of more than 40 hypotheses with
large sample datasets of projects and individuals, to
propose a set of actionable design principles for sustain-
able community-developed software projects. Box 2
provides examples of design propositions from both
sources.

Community contributions published in the TIM Review
have included Smith and Milinkovich (2007; timreview.ca/
article/94) on the Eclipse community, Skerrett (2008:
timreview.ca/article/160; 2009: timreview.ca/article/219; 2011:
timreview.ca/article/409) on open source software com-
munities, and Weiss (2011a; timreview.ca/article/436) on
control and diversity.

Business Ecosystems

Moore (1993; tinyurl.com/cygzy6o) introduced the term
“business ecosystem” into popular management par-
lance in a McKinsey Award-winning article in Harvard
Business Review. Moore argued for an ecological ap-
proach to management, where the modern business is
viewed not a member of single industry, but rather part
of a business ecosystem that crosses a variety of indus-
tries. A follow-up book (Moore, 1996; tinyurl.com/bap2at4)
described the business ecosystem as “an economic com-
munity supported by a foundation of interacting organiz-
ations and individuals — the organisms of the business
world”. The ecosystem includes customers, suppliers,
competitors, and other stakeholders, who “coevolve
their capabilities and roles, and tend to align themselves
with the directions set by one or more central compan-
ies”. Moore (2006; tinyurl.com/atgf858) argued that business
ecosystems are a distinct organizational form — a mode of
organizing economic production that differs from mar-
kets and the organizational hierarchies of firms. Alternat-
ively, a business ecosystem can also be understood as a
network of specialized and complementary opportunity
niches — both known and yet to be discovered.

Later scholars further developed these ideas. Iansiti and
Levien (2004a: tinyurl.com/7t4xgvn; 2004b: tinyurl.com/
bkgdvfl) adapted language from ecology to propose that
firms occupying influential hub positions (i.e., network
nodes that are highly connected to other nodes) can ad-
opt either a keystone role or a dominator role. Keystones
exercise leadership to their own benefit, but also to the
benefit of other ecosystem members. Keystones create
platforms of services, tools, or technologies that other
members of the ecosystem can use to enhance their
own performance. Dominators instead adopt the short-
term tactic of maximum value extraction, without at-
tending to ecosystem health.
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Box 2. Community design propositions

Two recent books have proposed sets of community
design propositions.

Kraut and Resnick (2011; tinyurl.com/as95la8) pro-
posed a set of design claims for building online com-
munities. Design claims are a device to translate
theory to design alternatives that achieve com-
munity goals. They can be non-comparative (Altern-
ative X helps/hinders achievement of goal Y under
conditions Z) or comparative (Alternative X1 is
more effective than X2 at achieving goal Y under
conditions Z). The claims are organized into five
design challenges: i) starting a new community, ii)
attracting and socializing new members, iii) encour-
aging commitment, iv) encouraging contribution,
and v) regulating misbehaviour and conflict. The
first three of 35 claims for encouraging contribution
are provided here as examples (ch. 2, pp. 26-27):

1. Making the list of needed contributions easily vis-
ible increases the likelihood that the community
will provide them.

2. Providing easy-to-use tools for finding and track-
ing work that needs to be done increases the
amount that gets done.

3. Compared to asking people at random, asking
people to perform tasks that interest them and
that they are able to perform increases contribu-
tions.

Schweik and English (2012; tinyurl.com/athekbm) pro-
posed a set of 13 prioritized design principles for sus-
tainable = community-developed open source
software projects. The first two recommendations at
the initiation stage (before first release) are
provided here as examples (ch. 13, p. 304):

1. Put in the hours. Work hard toward your first re-
lease.

2. Practice leadership by administering your project
well, and thinking through and articulating your
vision as well as your goals for the project.
Demonstrate your leadership through the hard
work noted just above, and by working toward
the vision and goals you have established for the
project.
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Adner (2012; tinyurl.com/ajcufbq) recently proposed a
“wide lens” strategy toolkit for managers seeking to as-
sess, build, or reshape ecosystems. Adner's application
cases are well-resourced multinational enterprises;
nonetheless, some of the management problems ad-
dressed by Adner's tools and frameworks are conceptu-
ally similar to the problems faced by technology
entrepreneurs.

Business ecosystem contributions published in the TIM
Review include Bailetti's (2008; timreview.ca/article/138) in-
augural Technology Innovation Management (TIM) lec-
ture on the business ecosystem approach to
commercialization of technology products and ser-
vices, Milinkovich (2008; /article/200) on ecosystem devel-
opment, Carbone (2009; /article/227) on business models
and ecosystems, Hurley (2009; /article/276) on the oppor-
tunities that ecosystems provide to creative entrepren-
eurs, Bailetti (2010a; /article/325) on how technical
entrepreneurs benefit from business ecosystems,
Bailetti (2010b; /article/355) on growing the revenue of
small technology companies, Weiss (2010; /article/376)
on ecosystem keystones, Weiss (2011b; /article/488) on
the economics of software product development col-
lectives, and Satsangi (2012; /article/597) on evaluating al-
liance options. Mike Milinkovich, the Executive
Director of the Eclipse Foundation (eclipse.org), offers the
following practical advice on ecosystem strategy
(quoted by Weiss, 2011; /article/488):

“Define very precisely what your competitive differen-
tiators are for your customers or you're going out of busi-
ness. Focus all possible energies there, and acquire
everything else from open source software, or help build
it in open source software. Or in other words: pick your
niche; co-evolve the platform in collaboration with other
actors in the ecosystem.”

Despite the prevalence of real-world systems that com-
bine platforms, communities, and business ecosys-
tems, larger field settings and the multilevel
interactions between subsystems have received less at-
tention than each of the organizational forms them-
selves. Important exceptions include Milinkovich
(2010; timreview.ca/article/320) on the connection between
community-developed open source software and the
business ecosystems that commercialize that software,
my own systems model of community-developed plat-
forms (Muegge, 2011; timreview.ca/article/495), Nyman and
Lindman (2013; timreview.ca/article/644) on code forking in
open source software, and Schweik (2013; timreview.ca/
article/645) on the sustainability of open source software
commons — all published in the TIM Review. Muegge's
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(2011; timreview.ca/article/495) systems model considers
the platform, developer community, and business eco-
system as codependent subsystems linked by intercon-
nected institutional arrangements, resource flows, and
governance structures, and a multilevel systems archi-
tecture linking the organization of technologies,
people, and economic actors. Gawer and Cusumano
(2012; tinyurl.com/b4ghmhg) examine the platform and
ecosystem together from the perspective of the plat-
form leader. Weiss and Gangadharan (2010;
tinyurl.com/am65fyx) examine the role of platforms in eco-
systems from the perspective of the complementor.

Implications for Technology Entrepreneurs

Table 2 is a compilation of prescriptive lessons learned
for technology entrepreneurs facing various strategic
decisions regarding platforms, communities, and busi-
ness ecosystems. Table 3 is a recommended reading list
for learning more about platforms, communities, and
ecosystems. Also note that the author maintains a
website of research and practitioner resources,
including references to all sources cited in this article:
tinyurl.com/ahpyozs.

Conclusion

In the global information economy, the actions and out-
comes of a technology entrepreneur are deeply inter-
connected with the actions and outcomes of others. By
making these connections explicit, in strategy forma-
tion and in business model design, an entrepreneur can
more efficiently interpret new information, more effect-
ively identify opportunities and evaluate alternative
courses of action, and more clearly link actions and ex-
pected outcomes.

This article has re-examined platforms, communities,
and business ecosystems from the perspective of the
technology entrepreneur. It brought together insights
from various scholarly and practitioner sources to
present evidence-based lessons learned for technology
entrepreneurs facing choices about whether or not to
engage with existing systems of platforms, communit-
ies, and business ecosystems, and decisions about the
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nature and extent of participation within these systems.
Contributions include a precise working vocabulary
and conceptual framework for thinking about and dis-
cussing collaboration (Table 1), a compilation of evid-
ence-based prescriptive lessons learned from prior
research (Table 2), and a guide for further reading and
private study (Table 3).

This article concludes with a call to researchers — espe-
cially to graduate students seeking high-impact topics
for thesis and dissertation research in technology man-
agement and in business — to extend this line of re-
search in three ways. First, by studying field settings at
multiple levels of analysis — not only platforms of tech-
nology building blocks, communities of developers and
users, and ecosystems of economic actors, but also
their interactions and multilevel dependencies.
Second, by explicitly considering the perspective of the
technology entrepreneur. Third, by framing research
questions around managerially relevant problems
faced by entrepreneurs in the field. Technology entre-
preneurs are a source for much innovation and a driver
of economic growth and prosperity for individuals,
firms, regions, and nations (Bailetti, 2012; timreview.ca/
article/520). Research that improves the magnitude and
likelihood of entrepreneurial success can have broad-
reaching impact.
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Table 2. Summary of lessons learned for technology entrepreneurs

Level Lessons Learned*

Platform Technology entrepreneurs deciding whether or not to adopt an existing platform:

e Choose a platform with higher modularity and option value; platforms with higher modularity and

option value are more likely to attract developer contributions.
Technology entrepreneurs producing platform complements:

e Focus on products that the platform leader is unlikely to offer.

e Expectrapid change: work on continuous communication, seek early information, and pay close
attention to the actions of platform leaders.

e React quickly to the demands of the platform leader; do not provoke others to become competitors.

e Create products that enhance the value of others' products.

¢  When working with potential competitors, work with groups and individuals within the firms who are
likely to offer the most neutral stance to promote the platform.

Technology entrepreneurs in a platform leadership position:

¢  Employ the four levers of platform leadership to maintain and extend a leadership position: i) scope;
ii) product technology; iii) relationships with external complementors; and iv) internal organization.

¢ Recognize the tension between adoption and appropriability when choosing the appropriate degree
of platform openness (transparency and accessibility).

e Attend deliberately to the three problems of platform leadership: i) maintain the integrity of the
platform in the face of future technological innovation and the actions of other companies; ii) let the
platform evolve while maintaining compatibility with past complements; and iii) maintain platform
leadership.

Technology entrepreneurs aspiring to become platform leaders:

e Be cognisant of the differences between a product strategy and platform strategy

e Design an architecture of participation, with high modularity and well-defined interfaces, that is easy
to build on and extend by others, performs a valued function, and where contribution is the default
behaviour for users. Employ practitioner heuristics (Box 1).

Community Technology entrepreneurs deciding whether or not to participate in an existing community:
e Choose a community with higher transparency and accessibility of: i) production; ii) governance; and
iii) intellectual property; projects that are more transparent and accessible are more likely to attract
external participants and to grow communities.
¢ Employ evidence-based design propositions (Box 2) when assessing a community.
Technology entrepreneurs seeking to grow and nurture a community:
¢ Employ evidence-based design propositions (Box 2) when designing or reshaping a community.

Business Technology entrepreneurs deciding whether or not to participate in a business ecosystem:
ecosystem e Choose an ecosystem where the organization(s) at the hub position behaves as a keystone (fostering
value creation) rather than a dominator (extracting value only). If possible, choose an ecosystem with
a membership-based vendor-neutral keystone.
e Choose a healthy ecosystem with high productivity, robustness, and niche creation.
e Choose an ecosystem with institutional features that motivate resource flows from economic actors
in the business ecosystem to developer communities and platforms.
¢ Employ wide lens tools and frameworks to assess ecosystem risks and opportunities.
e DParticipate in multiple ecosystems as a diversification and risk management tactic.
Technology entrepreneurs seeking to grow and nurture a business ecosystem:
e Behave as a keystone (rather than a dominator) by deliberately nurturing the platform, creating value
within the ecosystem, and sharing the value with other participants.
¢ Employ wide lens tools and frameworks to reshape and orchestrate the ecosystem.

*Lessons learned for technology entrepreneurs are compiled from various sources cited throughout the article.
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¢ Ideas are like frog eggs: you've got to lay a thousand ”

to hatch one.

Peter Drucker

Professor and management consultant

Technology entrepreneurship rarely succeeds in isolation; increasingly, it occurs in inter-
connected networks of business partners and other organizations. For entrepreneurs lack-
ing access to an established business ecosystem, incubators and accelerators provide a
possible support mechanism for access to partners and resources. Yet, these relatively re-
cent approaches to supporting entrepreneurship are still evolving. Therefore, it can be
challenging for entrepreneurs to assess these mechanisms and to make insightful de-
cisions on whether or not to join an incubator or accelerator, and which incubator or ac-
celerator best meets their needs.

In this article, five key factors that entrepreneurs should take into consideration about in-
cubators and accelerators are offered. Insights are drawn from two surveys of managers
and users of incubators and accelerators. An understanding of these five key success
factors (stage of venture, fit with incubator’s mission, selection and graduation policies,
services provided, and network of partners) and potential pitfalls will help entrepreneurs

confidently enter into a relationship with an incubator or accelerator.

Introduction

What factors should technology entrepreneurs take in-
to consideration when selecting a potential organiza-
tion to support their development? What is the current
landscape of incubators and accelerators in North
America? In this article, insights on technology incubat-
ors and accelerators from an academic perspective, as
well as a practitioner’s perspective, are examined. Spe-
cifically, findings are presented from a recent survey of
Canadian managers of incubators and accelerators and
their client firms, conducted by the author, and from a
recent survey of the North American business incuba-
tion industry (Knopp, 2012; tinyurl.com/buld3wd).

New technology ventures have to overcome several
challenges to successfully commercialize their new
ideas. Communities around the world have been look-
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ing for ways to encourage and support new-business
development, in order to enhance economic develop-
ment and create jobs. One such mechanism is business
incubation and acceleration. Technology incubation, a
variant of more traditional business incubation
schemes, assists technology-oriented entrepreneurs in
the start-up and early-development stage of their firms
by providing workspace, shared facilities, and a range
of business support services (OECD, 2010; tinyurl.com/
cb89gws3).

There is evidence that ventures associated with busi-
ness incubators succeed at a greater rate than non-in-
cubated ventures, however there is also evidence to the
contrary (Scillitoe and Chakrabarti, 2010:
tinyurl.com/c9031z4). Current gaps in the literature include:
the lack of understanding of the different incubation
models (Grimaldi and Grandi, 2005; tinyurl.com/cq3mf49),
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the lack of attention focused on the incubatees and the
incubation process, and the lack of peer-reviewed in-
cubator-incubation impact studies or evaluation stud-
ies (Hackett and Dilts, 2004; tinyurl.com/blz8vgz; Hackett
and Dilts, 2008; tinyurl.com/cuvvx2h).

The purpose of this article is to highlight five key areas
of consideration to entrepreneurs who wish to use in-
cubation or acceleration as a mechanism to accelerate
the development and success of their new technology-
based firm. The article is structured as follows. First, the
concepts of incubators and accelerators are introduced.
Second, insights from two recent surveys on incubators
and accelerators are presented. Finally, conclusions
and suggestions for future research are offered.

Incubators

The National Business Incubation Association (NBIA;
nbia.org) defines a business incubator as "a business sup-
port process that accelerates the successful develop-
ment of start-up and fledgling companies by providing
entrepreneurs with an array of targeted resources and
services." The OECD (2010; tinyurl.com/cb89gw3) defines
technology business incubators, the focus of this art-
icle, as variants of more traditional business incubation
schemes that assist technology-oriented entrepreneurs
in the start-up and early development stages of their
firms by providing workspace, shared facilities, and a
range of business support services.

According to the NBIA (2009; tinyurl.com/3189xgy), the first
business incubator in the United States opened in
Batavia, New York in 1959, but the concept did not be-
come popular with other communities until the late
1970s. Incubators also date back from the 1970s in the
United Kingdom. Today, it is estimated that there are
1,400 business incubators in North America, about 200
in Mexico, 120 in Canada, and over 3,500 worldwide
(Knopp, 2012; tinyurl.com/buld3wd). See Box 1 for ex-
amples of business incubators in North America.

Incubators have a long history as economic develop-
ment tools. Throughout the world, universities, govern-
ments, and corporations are using incubators to
accomplish a range of wealth-creation and social goals.
In China, the former East Germany, and Ukraine, for ex-
ample, incubators have been used to facilitate the trans-
ition to a market economy. In Israel, incubators have
played a key role in helping to integrate immigrants
from Russia and the former Soviet Bloc into the main-
stream economy (NBIA, 2009; tinyurl.com/3189xgy). Asia is
a diverse region that has over 2,000 business incubat-
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Box 1. Examples of incubators in North America

United States
¢ Cambridge Innovation Center (cic.us)
* TechColumbus (techcolumbus.org/incubator)

Canada
* MaRS Discovery District (marsdd.com)
e WaveFront (wavefrontac.com)
¢ Innovate Calgary (innovatecalgary.com)

Ottawa region

¢ Invest Ottawa (investottawa.ca)

* The Code Factory (thecodefactory.ca)

¢ Exploriem (exploriem.org)

¢ Incubators attached to federal government
laboratories, such as the Communication
Research Centre (crc.gc.ca) and the National
Research Council (nrc-cnre.ge.ca)

ors, mostly located in India, China, and East Asia. These
incubators tend to be larger than those in the United
States and the European Union, and are linked to uni-
versities and technology parks. They are grouped under
the Asian Association of Business Incubators (AABI;
aabi.info/about.asp).

Several regions of the world have been trying to replic-
ate the success of Silicon Valley as an incubator of star-
tups, mostly without much success of their own
(Aaboen, 2009; tinyurl.com/c5gvvsw). However, in spite of
the relatively long history of incubation, there is con-
flicting evidence as to whether or not incubation works.
On the one hand, there is evidence that new firms asso-
ciated with incubators have a higher survival rate and
achieve a greater rate of growth, generally expressed in
terms of sales and job creation, than non-incubated
firms (Hackett and Dilts, 2004; tinyurl.com/blz8vgz). On the
other hand, there is contradictory evidence that sug-
gests little or no effect of incubation on the success of
firms (Scillitoe and Chakrabarti, 2010; tinyurl.com/
c903lz4). However, measuring incubation success is diffi-
cult due to different selection criteria, lack of data, lack
of access to data, local political influence, and the di-
versity of incubators. In its recent survey, NBIA notes
that one-third of the respondents reported not collect-
ing outcome data from graduates of their programs
(Knopp, 2012; tinyurl.com/buld3wd). The lack of comparis-
on with a control-group of non-incubated firms and the
fact that selection criteria for incubatees might result in
a selection bias constitute important challenges in the
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measurement of impacts (Hackett and Dilts, 2004;
tinyurl.com/blz8vgz). Further, most research has been de-
scriptive, targeting a practitioner audience and focus-
ing on incubators and their configuration (Hackett and
Dilts, 2008; tinyurl.com/cuvvx2h). Given this, how should
entrepreneurs discern important factors to take into
consideration when deciding on an incubation process?

Accelerators

Over the last few years, a new model of providing assist-
ance to new technology entrepreneurs has emerged,
and it is generally referred to as a seed or venture accel-
erator (see examples in Box 2). Although there is no
clear consensus on a definition of accelerators, this in-
cubation model has a more explicit focus on accelerat-
ing the growth of firms than an incubator (Bosma and
Stam, 2012; tinyurl.com/d7z3nah). An important distinc-
tion between incubators and accelerators appears to be
their legal status. Incubators are typically not-for-profit
organizations, whereas most accelerators are for-profit
organizations designed to bring a return on investment
to their sponsors by providing fast-test validation of
business ideas, typically in fields such as mobile applic-
ations and related areas (Knopp, 2012; tinyurl.com/
buld3wd). The author’s survey included eight Canadian
not-for-profit organizations and two for-profit organiza-
tions. The NBIA survey reported that 93% of the re-
spondents' accelerators were not-for-profit and 7%
were for-profit. This distinction may affect a technology
entrepreneurs' choice of assistance, because for-profit
organizations are more likely to take equity in client
firms. However, in practice, the terms incubator and ac-
celerator are often used interchangeably. Furthermore,
these two models have some similarities and operate in
overlapping spaces with technology entrepreneurs.

Insights for Entrepreneurs

This section identifies five factors that technology entre-
preneurs should take into consideration when evaluat-
ing business incubators and accelerators. These
insights are drawn from three sources: two new re-
search studies and the prior academic literature on in-
cubators and accelerators. The first research study is
the author’s survey of ten managers of Canadian tech-
nology incubators and accelerators and six of their cli-
ent firms, conducted in September 2012 via in-depth
phone interviews. The second research study is an
NBIA survey of 235 respondents to evaluate the state of
the business incubation industry in North America
(Knopp, 2012; tinyurl.com/buld3wd).

www.timreview.ca

Box 2. Examples of accelerators in North America

United States
¢ Y Combinator (ycombinator.com)
e TechStars (techstars.com)
¢ DreamlItVentures (dreamitventures.com)
* AngelPad (angelpad.org)
¢ Launchpad LA (launchpad.la)

Canada
e WaveFront (wavefrontac.com)
e Communitech (communitech.ca)
¢ InCubes (incubes.ca)
* GrowLab (growlab.ca)
e VentureLab (venturelab.ca)

The five key factors that entrepreneurs should consider
when selecting a business incubator or accelerator are
as follows:

1. Stage of the new venture

A very-early-stage venture developing an idea will have
different needs than a venture that already has a fin-
ished product and some initial sales. An incubator is
likely more appropriate for very-early-stage ventures.
In fact, selection criteria of accelerators, which gener-
ally include initial traction in the market, differentiated
technology, and potential to scale the business, might
exclude such very-early-stage ventures. Table 1 sum-
marizes perceived distinctions between incubators and
accelerators from the Canadian survey respondents.

Respondents to the author's survey provided a variety
of definitions and distinctions for the terms "incubator"
and "accelerator", some of which were diametrically op-
posed. A few respondents used the analogy of an incub-
ator for chicken eggs — "the role of the incubator is to
grow the brand-new, hatched little chicks." Yet, others
did not perceive any significant differences between the
terms. Some of the managers indicated that their facil-
ity was both an incubator and an accelerator. Others
mentioned that the word "incubator" had developed a
negative connotation given the failure of Internet in-
cubators following the dot-com crash in the early 2000s
and that therefore, the word fell out of favour. Given
this apparent confusion, entrepreneurs should focus on
their needs relative to the specific types of support
offered, and not what label a program gives itself.
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Table 1. Distinctions between incubators and accelerators
from the perspective of the Canadian survey respondents

Incubator Accelerator

For early-stage startups For next stage, for high-growth

firms

Long-term process Short-term process

Sectors with shorter time to
market

Sectors with longer time to
market

An institution A program within an institution

Building sustainable firms Short-term horizon, cohort-

based
More focused on economic More focused on growth and
development ROI

Generally not-for-profit Generally for-profit

Newer establishments or
programs

Older establishments

2. Fit between the entrepreneur’s needs and incubator’s
mission, purpose, and sector focus

Incubators are most successful, and hence so are their
client firms, when their mission and goals correspond
with the specific needs of the region’s entrepreneurs
and the incubators’ sponsoring organizations. It is
therefore imperative for entrepreneurs to have a good
understanding of the mission and goals of any incubat-
or or accelerator under consideration. However, the di-
versity of Canadian incubators, accelerators, and
"hybrid" models makes it challenging for entrepreneurs
to muddle their way through potential options. This
situation is exacerbated by the various lifecycle stages
of such support organizations. Some are in start-up
mode, others are in a business-development stage, and
yet others are in a maturity stage. Half of the respond-
ents in the NBIA survey were from incubators that had
opened in the last 10 years, including almost one-third
that represented incubators that began operations
since 2007.

Beyond growth stage and age, there are other aspects of
incubators that make the evaluation process challen-
ging for entrepreneurs. For example, some older organ-
izations have evolved into a new model, while some
mature organizations have merged together to become
an incubator or accelerator. Some are very large such as
the MaRS Discovery District (marsdd.com) in Toronto,
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others have only been recently set up. Some offer local
or regional services, while others aim to provide virtual
services nationally. As well, some have dual missions of
supporting the regional development of new ventures
and supporting the local universities, for instance In-
novate Calgary (innovatecalgary.com) and the Genesis
Centre in Newfoundland (genesis.mun.ca/GenesisCentre/),
so are in effect a hybrid of an incubator and a techno-
logy transfer office. In fact, some of the managers inter-
viewed by the author found it challenging to articulate
their mission. For example, one respondent replied
"We’re not an accelerator. We're an incubator, but
we’re more than an incubator." Another replied: "We're
kind of an accelerator-Plus." To make matter worse,
some call their organizations incubators, while they are
in fact accelerators, and likewise. The NBIA survey re-
ported that three goals — creating jobs for the local com-
munity, fostering the community’s entrepreneurial
climate, and building or accelerating growth of local in-
dustry - received highest ratings. Commercializing
technologies was rated fifth in importance. However,
the NBIA survey covered all types of incubators, not
only technology incubators. The recommendation for
entrepreneurs then, is to look at the actual focus of
activities for a given incubator or accelerator: is it about
nurturing the very early stage of a firm? Or developing
it? Or is it about technology incubation? Commercializ-
ation? A boot camp? Others?

Although mixed-use incubation - incubators working
in a variety of industries — is the most prevalent type of
incubation program, there is a growing trend toward in-
cubation in specific industry sectors. Hence, most in-
cubators and accelerators in North America focus on
ICT, software, mobile applications, wireless technology,
and related areas. A few target the bioscience/life sci-
ence areas. Other sectors include healthcare techno-
logy, medical devices, and "cleantech". Entrepreneurs
must ensure that their industry sector is an area of fo-
cus of any incubator they are evaluating.

In addition to looking at the mission and goals of incub-
ators and accelerators, entrepreneurs should pay atten-
tion to the reputation of the organizations under
consideration. Performance measures such as manage-
ment effectiveness, occupancy rate, number of clients,
and external performance measures such as survival
rates of firms, jobs created, external investments raised,
royalties collected, and valuation of companies could
provide indications of overall effectiveness. However,
such measures might not be readily available to poten-
tial client firms, not to mention that some incubators or
accelerators may not have formal graduates yet. The
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reputation of the incubator or accelerator is a crucial
factor in the decision because it will increase the visibil-
ity of the firm, which in turn will help the firm attract
capital, resources, and talent.

3. Selection and graduation policies

When selecting firms, incubators and accelerators ap-
ply selection criteria, which depend on the focus of the
organization as well as whether it considers itself an in-
cubator or an accelerator. Incubators and accelerators
typically carry out an initial needs assessment and eval-
uate each candidate firm's fit with the mission of the or-
ganization and the industry sector, and they check that
the firm meets any geographical location requirements
(if applicable). In addition to these criteria, entrepren-
eurs must be aware that the "coachability" of the entre-
preneurs was the next selection criterion most often
mentioned by the Canadian managers of incubators
and accelerators that were interviewed by the author.
In addition to these criteria, accelerators tend to look at
high growth potential, team composition and experi-
ence, existing prototypes, intellectual property, and
market opportunities.

When a firm moves on from an incubator or accelerat-
or, it is said to have "graduated". However, graduation
policies vary across organizations, and therefore entre-
preneurs should examine the policies of each organiza-
tion under consideration. In the organizations surveyed
by the author and the NBIA, these policies typically trig-
ger a firm's graduation when the incubator or accelerat-
or no longer adds value to the firm, when a firm
exceeds a specific amount of office space or number of
employees, or after a fixed period of time. However,
there seems to be flexibility in the application of these
policies. Overall, graduation policies have shifted from
time limits to policies based on client growth and devel-
opment. Still, entrepreneurs should try to anticipate
their needs for employees and space so that they do not
find themselves in a situation of having to move out at
an inopportune time.

Graduation policies for accelerator programs are differ-
ent: they tend to have a predetermined time limit. For
instance, several accelerator programs in Canada are
modeled after US programs such as Y Combinator
(ycombinator.com) and TechStars (techstars.com), in which
firms have 90 days to conceive, build, and launch a
product into the market. Entrepreneurs must be mind-
ful that such programs were perceived by some re-
spondents of the author's survey as being too short for
the Canadian context, which includes lower availability
of venture capital relative to the United States. Other re-
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spondents expressed the view that these programs ten-
ded to focus too much on prepping up the technology
entrepreneurs for the "big demo day" with investors,
but that there was little follow up once the program was
over, and consequently no real sustainable businesses.
Others, however, see a continuum from an incubator to
an accelerator program to develop the new venture to-
ward successful commercialization and long-term sus-
tainability.

4. Nature and extent of services

Incubators provide entrepreneurs with a broad array of
services to help them get their ventures off to a success-
ful start. Carayannis and von Zedtwitz (2005;
tinyurl.com/caay6aa) have identified five defining services
of incubation business models: i) access to physical re-
sources, ii) office support, iii) access to financial re-
sources, iv) entrepreneurial start-up support, and v)
access to networks. Because incubators are speeding
up business development and reducing uncertainty,
Carayannis and von Zedtwitz believe that organizations
offering fewer than four of these services lack too many
elements of incubation to be considered incubators. Re-
spondents from both surveys considered the following
services to be most important: office space, help with
business basics, marketing assistance, technology com-
mercialization, links to strategic partners and access to
investors.

Entrepreneurs must be mindful that smaller or newer
incubators may offer fewer services, and that incubat-
ors and accelerators do not generally provide direct
technical assistance with product development, but
rather, link firms with external partners such as uni-
versities and research institutes. Other considerations
include the number, expertise, and availability of staff —
staffing levels may range from a mere one employee to
hundreds of employees, depending on the size and age
of incubators. Past research has shown that high-qual-
ity management with business expertise and past work
experience in the private sector is a strong contributing
factor to the success of a technology incubator (OECD,
2010; tinyurl.com/cb89gw3). Yet, the NBIA survey notes
that many incubation programs continue to experience
very lean staffing and might be trying to do more with
less. Therefore, entrepreneurs should pay attention to
the ratio of staff to both tenant and offsite firms.

Another important aspect is the sponsoring entities and
availability of funding — generally provided by govern-
ment, economic-development organizations, academic
institutions, and, less frequently, private sources. The
NBIA reports that these types of organizations have ex-
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perienced strained budgets during the recent economic
downturn, leading to the scaling back of some existing
incubation programs. In Canada, the recent Economic
Action Plan (actionplan.gc.ca) includes dedicated funding
to support entrepreneurship; however, there is no spe-
cific federal program to fund incubators and accelerat-
ors. Consequently, incubator managers must dedicate a
fair amount of time to the management of multiple
sources of funding, and this is time taken away from as-
sisting entrepreneurs and developing networks. Entre-
preneurs should seek to gain insight into the
functioning of the incubator or accelerator. Where do
they get their funding from? When does it expire? Are
there any threats to ongoing funding? Are the services
over subscribed? What is the amount of time that staff
and network can realistically dedicate to firms? Also, if
equity is involved, entrepreneurs must understand the
potential short- and long-term impacts on their ven-
ture.

The NBIA survey reports that many incubation pro-
grams have expanded their service offerings to assist en-
trepreneurs at all stages of business development, that
is pre- and post-incubation services. These services al-
low their programs to reach a broader audience of en-
trepreneurs, diversify their revenues streams, and raise
their visibility in the business community. In fact, 2% of
respondents reach an international customer base, a
figure that although small is perhaps indicative of the
larger trend of increased interest in doing business
globally.

Several Canadian managers of incubators and acceler-
ators mentioned offering a mixed approach of physical
as well as virtual services to offsite clients. However, cli-
ent firms interviewed by the author were generally not
positive toward the virtual approach, citing in particu-
lar the need for face-to-face contacts with advisors, oth-
er tenants, and network partners. To quote one:
"Long-distance mentorship is not effective." Another
mentioned: "If it’s 100% virtual then you lose a whole
lot of the communication that is absolutely mandatory
if the government funds are going to achieve their aim."
The NBIA survey notes that, despite increased interest
in virtual incubation, the vast majority of incubators
(93% of respondents) continue to have an incubation
facility in which they house and assist client firms.

5. The network of partners

A critical component of the services offered by incubat-
ors and accelerators is an extensive network of advisors,
"entrepreneurs in residence", partners, and service pro-
viders to complement the business assistance provided
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to technology entrepreneurs by the incubator staff. For
instance, several incubators house representatives from
organizations offering services in accounting and finan-
cial management, marketing assistance, intellectual
property management, and legal services to support en-
trepreneurs. In-house support or linkages to strategic
partners, technology commercialization partners, and
to higher-education resources can also be provided. In
the ICE (information technology, communications, and
entertainment) sector, some incubators and accelerat-
ors have established strategic alliances with large firms
such as Microsoft so that entrepreneurs can develop
and test applications. Furthermore, an important func-
tion of incubators and accelerators is to help entrepren-
eurs access funding. Incubators and accelerators can
provide access to angel investors, venture capital in-
vestors, and commercial banks. In addition, entrepren-
eurs can access government assistance programs such
as National Research Council's Industrial Research As-
sistance Program (IRAP; nrc-cnrc.ge.ca/eng/irap/) in
Canada and the Small Business Administration (SBA;
sba.gov) in the US. Thus, an important aspect for entre-
preneurs to consider is the availability of advisors,
mentors, or coaches (paid? volunteer? part-time? full-
time?) and the nature and quality of the service pro-
viders.

Conclusion

Across North America and around the world, business
incubators and accelerators are seen as playing a vital
role in promoting innovation and economic growth
through their efforts to help entrepreneurs turn their
business ideas into profitable, sustainable new ven-
tures. In spite of the measurement challenges men-
tioned above, most research suggests that ventures
graduating from incubation programs have higher sur-
vival rates than non-incubated ventures.

In conclusion, when deciding whether or not to join a
technology incubator or accelerator, a technology en-
trepreneur should consider five factors:

1. The stage of their new venture. Incubators are gener-
ally better suited to a very-early-stage venture whereas
an accelerator tends to focus on growing a firm quickly.

2. The fit between the entrepreneur’s needs and incub-
ator’s mission, purpose, and sector focus. With the
proliferation of incubators and accelerators, technology
entrepreneurs must pay close attention to their short-
and long-term needs to ensure an adequate fit with po-
tential incubators or accelerators.
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3. The selection and graduation policies. Entrepren-
eurs should also consider the flexibility in how these
policies are applied.

4. The nature and extent of services provided. Here,
technology entrepreneurs need to objectively assess
their most urgent needs and the capacity of the incubat-
or or accelerator to meet these needs in a timely fash-
ion, and at a reasonable fee.

5. The network of partners. Entrepreneurs should look
for a variety of expertise to support firms (e.g., legal, reg-
ulatory, technical, intellectual property, finance).

The concept of incubators, and especially accelerators,
is relatively new in Canada and is evolving. There is
therefore a need for more analysis of their operations
and effectiveness. Further, much attention has been fo-
cused on the ICT and related short time-to-market sec-
tors. Therefore, less is known about the effectiveness of
incubators and accelerators with longer time-to-market
sectors such as biotechnologies and the life science sec-
tor. In addition, few services are offered by incubators
and accelerators to support the internationalization ef-
forts of entrepreneurs. These and other gaps in our
knowledge about incubators and accelerators are op-
portunities for future research.
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How Can Entrepreneurs Motivate
Crowdsourcing Participants?

“ We saw that entrepreneurs could gain the backing’ )
of larger global communities to create tomorrow’s
innovations and participate in the journey from
early on.

Myra Landsburg
Brand Champion, Grow VC
(tinyurl.com/ae5s32t)

Crowdsourcing is a way to access a global crowd of talented people and to channel their
talent and creative effort towards some useful endeavour. Technology entrepreneurs who
may have limited resources, especially during the start-up phase of the business, will be at-
tracted to crowdsourcing as a means to access funding, knowledge, subject matter experts,
and resources on a global scale. In this article, we review the published research on crowd-
sourcing as it relates to motivation, and distil the insights from that research that will be
useful to technology entrepreneurs. First, we organize the published research into three
streams according to crowd type: i) task-based public crowd, ii) information-exchange
public crowd, and iii) employee-based crowd. Next, we identify the motivational drivers
common to all streams as well as the motivational drivers that are unique to each stream.
Finally, we offer five recommendations for technology entrepreneurs seeking to apply

February 2013

Derek Smith, Mohammad Mehdi Gharaei Manesh, and Asrar Alshaikh

crowdsourcing.

Introduction

When starting up a company, technology entrepren-
eurs face significant challenges, such as limited fund-
ing, lack of resources, and a broad range of difficult
technical issues. Access to local funding can be difficult
and restrictive. Finding resources on a limited budget
can be challenging. Seeking solutions to that last
unique technical issue preventing commercialization
can be stressful and expensive.

Crowdsourcing is a compelling way to address all of
these issues and create connections with talented
people and resources from all over the world. These
connections present a new opportunity to entrepren-
eurs to grow their community by selectively adding tal-
ent from a target crowd, finding required resources,
and developing solutions to technical issues. However,
an additional problem for entrepreneurs is to know the
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right form of motivation to motivate the target crowd,
because applying the wrong form of motivation can
turn a crowdsourcing initiative into an expensive, time-
consuming distraction that yields poor results.

Crowdsourcing remains a relatively new process and
the research into motivation with crowdsourcing tends
to be limited to specific and particular applications of
crowdsourcing that cannot be sufficiently generalized
to be useful to most entrepreneurs. One option for en-
trepreneurs is to learn from others who have success-
fully applied crowdsourcing in a particular application
and see the specific form of motivation that ensured
their success. Entrepreneurs can use these specific
forms of motivation when their application is similar to
that of the literature. Alternatively, entrepreneurs can
use the general principles from the literature and look
to find other real-world examples more closely related
to their application for guidance. Another option is see-
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ing what others have done from the perspective of mo-
tivating a type of crowd that identifies more generally
applicable forms of motivation that ensure success. En-
trepreneurs can use these generally applicable forms of
motivation when the application is different to that of
the literature.

This article makes four contributions. First, it argues
that technology entrepreneurs should consider crowd-
sourcing as a possible tactic to grow their technical
community, and get work done quickly, at low cost, and
at high quality. Second, it identifies 12 published re-
search articles on motivation in crowdsourcing and
summarizes their contents in a form useful to entre-
preneurs. Third, it distinguishes between three differ-
ent types of crowd: i) a task-based public crowd, ii) an
information-exchange public crowd, and iii) an employ-
ee-based crowd - and it summarizes the differing mo-
tivational drivers reported for each type. Fourth, it
provides five recommendations to entrepreneurs and
managers seeking to effectively motivate crowds.

Crowdsourcing and Motivation

Jeff Howe (2006; tinyurl.com/q28us) initially identified and
described crowdsourcing as follows:

"Welcome to the age of the crowd. Just as distrib-
uted computing projects like UC Berkeley’s SETI@home
have tapped the unused processing power of millions of
individual computers, so distributed labor networks are
using the Internet to exploit the spare processing power
of millions of human brains... But now the productive
potential of millions of plugged-in enthusiasts is attract-
ing the attention of old-line businesses, too...Hobbyists,
part-timers, and dabblers suddenly have a market for
their efforts, as smart companies in industries as dispar-
ate as pharmaceuticals and television discover ways to
tap the latent talent of the crowd."

Crowdsourcing (tinyurl.com/yom4t8) has become a mod-
ern day form of outsourcing; it brings an endeavour to a
globally distributed group of unrelated people with
varying degrees of motivational needs, skills, and tal-
ent. Crowdsourced endeavours have included both
simple and complex tasks relating to problem solving,
design, and product development. Crowdsourcing
provides an entrepreneur with access to resources on a
global scale through the Internet. These resources may
be much more cost effective for the entrepreneur as
well as valuable when looking to find and engage the
best people to solve problems and add value.
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However, asking the crowd for help is only part of the
challenge; an entrepreneur must also encourage mem-
bers of that crowd to step forward. Finding and apply-
ing the right type of motivation is essential for success
in crowdsourcing. Two primary types of motivation de-
scribed in the literature are extrinsic and intrinsic mo-
tivation (Leimeister et al., 2009: tinyurl.com/adzjqv6;
Hossain, 2012: tinyurl.com/apnqdk6). Extrinsic motivation
is external, or outside an individual. Extrinsic motiva-
tion provides an incentive that the task itself does not
provide to the crowd member, such as money or prizes.
Intrinsic motivation is internal to an individual and
provides benefit to the crowd member who contributes
to the actual crowdsourcing task. An example of intrins-
ic motivation is enjoyment.

Three examples of motivational approaches in crowd-
sourcing are provided below.

Lufthansa

Some companies have used crowdsourcing to engage
customers to shape the future of a business segment.
An example is Lufthansa's Air Cargo Innovation Chal-
lenge for Customer Service (tinyurl.com/ago54th).
Lufthansa was looking for creative ideas about the fu-
ture form and function of customer service as it related
to cargo and in particular the touch points between a
customer and Lufthansa customer service representat-
ives. Lufthansa also seized the opportunity to find “out
of the box ideas” from the crowd. Members registered
to join this crowdsourcing community and created a
pool of ideas for consideration by a corporate jury. The
motivational drivers used by Lufthansa to motivate the
crowd were three different prizes that included training
in a flight simulator located at the Frankfurt Interna-
tional Airport and different amounts of air miles (i.e.,
points to be redeemed against future passenger flights).
The top three ideas provided customer insight into a
certification program to create trust and loyalty, a Car-
goTRIS idea to educate people about Lufthansa Cargo,
and a CargoPedia idea to build a cargo knowledge base
with specific knowledge.

Bombardier

Crowdsourcing can also engage customers to particip-
ate in the design of a product. An example is Bom-
bardier's innovation contest (tinyurl.com/yf8ytew), which
sought ideas relating to the future of train interiors.
Bombardier was looking for innovative features to be
incorporated into the interior based upon insight from
leisure passengers, business travelers, and everyday
passengers. Participants registered to join this crowd-
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sourcing community and a corporate jury considered
the submissions. The motivational drivers selected by
Bombardier for the top 10 submissions in two categor-
ies were different levels of cash prizes from 2,000 Euros
to 200 Euros as well as Netbook computers. The two cat-
egories related to the coach interior and a new seat
design. The winning designs provided focus to Bom-
bardier, insight into the passenger needs, and a high
level of innovation for the next train product.

Zooniverse

Crowdsourcing can also engage members from the pub-
lic to participate in scientific research in situations
where funding and staff are limited. Zooniverse
(zooniverse.org) is an online science and research site that
applies crowdsourcing to citizen-based science projects
in a number of different categories. One project relates
to studying photos from Mars to determine weather
patterns. The group of researchers on this project was
too small to effectively review the multitude of images
in the photo library while remaining within the time
constraints and scope of the project. Volunteers are as-
sisting the researchers with visual identification of par-
ticular features on the images such as “fans” and
“blotches” on the Martian surface, which are indicative
of wind direction and speed. The primary motivational
driver for the volunteers is being allowed access to
amazing satellite images from Mars. As of January 2013,
over 60,000 volunteers had reviewed and reported on
more than 3 million photos.

Literature Review

Our review of the crowdsourcing literature began with a
search in the Business Source Complete (BSC;
tinyurl.com/22teqry) database on the keyword “crowd-
sourcing”. When restricted to full-text scholarly journ-
als, the database query identified 103 individual
articles, with the earliest publication in 2006, the same
year as Howe’s original crowdsourcing article. A review
of the abstracts, keywords, and introduction of the 103
articles identified a subset of 11 articles about motiva-
tion. We examined the references of these articles and
added one additional article to this set for a total of 12
articles. Articles unrelated to motivation were set aside.

We speculate that the literature on crowdsourcing mo-
tivation is limited, in part, because the topic is relatively
new. Motivation has long been of a topic of central in-
terest to researchers in psychology, economics, and or-
ganizational behaviour (e.g., Hertzberg, 1968;
tinyurl.com/a3ojrnh), but only recently have researchers
turned their attention to crowds.
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The 12 articles were published in 11 different journals
and conference proceedings. The journals vary widely
in disciplinary focus, including marketing, information
systems, and innovation. The articles focus on specific
applications of crowdsourcing such as designing T-
shirts, exchanging technical information in a com-
munity, and creating ideas. Table 1, Table 2, and Table
3 present summaries of the field settings, research
designs, and unique contributions of the 12 articles.

Motivation based upon the specific application of
crowdsourcing varied significantly, suggesting that mo-
tivation is unique to the application. However, we were
able to identify three crowd types based on similarities
in motivational approaches and contexts: i) task-based
public crowds, ii) employee-based crowds, and iii) in-
formation-exchange public crowds These groups
differed from each other with respect to the parti-
cipants and function of the crowds examined. Organiz-
ing the literature in this way revealed insight into
groupings of motivational categories and drivers com-
mon to each type of crowd. It also revealed insight into
a contrasting view of each individual finding in the liter-
ature and uncommon motivational categories and
drivers. Each of the three crowd types is defined and de-
scribed in the following subsections.

1. Task-based public crowds

Public task-based crowds perform a specific task or a
set of tasks. There are few or no relationships between
the crowd participants, who each contribute using their
individual abilities. We identified seven articles in this
literature stream (Table 1).

The field settings examined in this research include six in-
termediary companies offering a crowdsourcing service
to customers or corporations and two companies that
use internal crowdsourcing capabilities as part of their
business model. The types of design tasks in this stream
relate to electronics, product design, digital media
products, T-shirts, graphics, advertisement, and websites.

Motivational drivers examined in these articles include:
immediate financial payment (of varying amounts),
skills improvement, enjoyment and fun (of varying
type), and community-related motivations. Technology
entrepreneurs involved in similar tasks could consider
motivating their own crowds in similar ways. However,
it is important to note that financial payment might not
be the best way to motivate a crowd (Antikainen et al.,
2010: tinyurl.com/aj4zn3e; Bogers and West, 2012:
tinyurl.com/aevdk4v) because other forms of motivation
can be more important.
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Table 1. Published studies of task-based public crowds

Author (Year) Journal or Conference Field Setting(s) Research Design Contribution

Antikaninen et al. (2010) European Journal of Three Multiple case Identified motivational drivers of open

tinyurl.com/ajdzn3e Innovation Management crowdsourcing study, innovation communities and tasks related
intermediary email to product design and development.
companies: questionnaires, Motivational drivers included interesting

Crowdspirit, archival objectives, open and constructive

FelloForce, Owela documents atmosphere, influencing better
products/services, synergy, sense of
cooperation, fun, community
(identification, love), and sense of
efficiency.

Brabham (2010) Information, A crowdsourced- Instant messaging  Identified motivational drivers relating to a
tinyurl.com/b9ggauv Communication & Society ~ based company: interviews with T-Shirt design company. Motivational

Threadless members in a drivers included addiction, pastime, fun,

community cash payment, freelance opportunities,
improving skills, and knowledge gathering.
Bogers & West (2012) Creativity and Innovation n/a Literature review Distinguished between motivation for cash
tinyurl.com/ba3gg3x Management of open- and user-  and no cash
innovation
research
Muhdi & Boutellier (2011)  International Journal of A Swiss Electronic survey Identified the motivation drivers of an open
tinyurl.com/ay2u646* Innovation Management crowdsourcing of membersina innovation community. Motivational
intermediary community drivers included social contract, sense of
company: efficiency, rewards, and learning.

Atizo Organized motivational drivers into six
categories: social aspect, competition,
learning, sense of efficiency, rewards, and
platform.

Busarovs (2011) Journal of Business n/a Conceptual; Examined the relationship between type of
tinyurl.com/abb3rk9 Management literature review of  task (routine, complex, or creative), amount
prior research on of cash payment (no cash, pennies, dollars,
motivation millions of dollars), and expected outcomes
Zheng et al. (2011) International Journal of A Chinese Quantitative study  Identified motivational drivers for a contest
tinyurl.com/bezelno Electronic Commerce crowdsourcing of participant to include skill variety, task autonomy,
intermediary characteristics, analyzability, and recognition
company motivation, and
(not identified) participation;
results of
hypothesis tests
Kaufmann et al. (2011) Seventeenth Americas A crowdsourcing Online survey Identified motivational categories and
tinyurl.com/bkéeeec Conference on intermediary postedas ataskto  drivers of crowdsourced workers. Three
Information Systems company: crowdsourcing extrinsic categories: immediate payoffs,
Mechanical Turk. website; delayed payoffs, and social motivation. Two

respondents paid
30 cents for
participation

intrinsic categories: enjoyment-based and
community-based. Drivers included skill
variety, task identity, task autonomy, direct
feedback from the job, pastime,
communication identification, social
contract, payment, signaling, human
capital advancement, action significance by
external values, action significance by
external obligations, and indirect feedback
from the job.

* Muhdi and Boutellier (2001; http://dx.doi.org/10.1142/S1363919611003477) appear in both Table 1 and Table 2 because they cover field settings of two different crowd types.
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Table 2. Published studies of employee-based crowds

Author (Year)

Journal or Conference

Field Setting(s)

Research Design

Contribution

Hossain (2012)
tinyurl.com/apnqdké

International Conference
on Innovation
Management and
Technology Research

n/a

Conceptual;
literature review
of prior research
on crowdsourcing
platforms

Assembled motivational drivers into
groups based upon the literature to
include three categories: financial, social,
and organization. Motivational drivers
included benefits, job opportunities,
personal needs, career options, marketing
oneself, professional prestige,
responsibilities, recruiting, collaboration,
ego, experience, frustration, knowledge
gathering, networking, recognition,
power, privilege attainment, publicity,
reputation, skill development, social,
status, charity, competence, desire to
solve, enjoyment, fun, pleasure, self
satisfaction, altruism, autonomy,
belongingness, community drives,
identification, self determination ,ideas,
learning, pride, and self fulfillment.

Stewart et al. (2009)

tinyurl.com/b67msrm

ACM SIGKDD Workshop
on Human Computation
(HDD-HCOMP’09)

Alanguage
translation task
within a multinational
ICT and service
company: IBM

Quantitative
survey;
hypothesis tests

Identified motivational drivers for an
employee based type of task to include
social contract, positive impact on the
community and the world, reward,
learning, fun, and brand image

Muhdi & Boutellier (2011)*

tinyurl.com/ay2u646

International Journal of
Innovation Management

A Swiss bank:
PostFinance

Electronic survey
of participants

Identified motivational factors of
employees in a bank. This included six
categories such as social aspect,
competition, learning, sense of efficiency,
rewards, and platform. Motivational
drivers included social contract, sense of
efficiency, rewards and learning.

* Muhdi and Boutellier (2001; http://dx.doi.org/10.1142/S1363919611003477) appear in both Table 1 and Table 2 because they cover field settings of two different crowd types.

Table 3. Published studies of information-exchange crowds

Author (Year) Journal or conference Field setting(s) Research design Contribution
Toubia (2006) Marketing Science Controlled simulation  Experimental Illustrated that participates could be
tinyurl.com/an5fpfu of an ideas game design; motivated differently to create new ideas
manipulation of or to build upon existing ideas. The
motivation drivers  motivational drivers included prizes and
and measurement  payments.
of outcomes
Leimeister et al. (2009) Journal of Management Competition hosted Field study Identified motivational drivers of an
tinyurl.com/adzjqvé Information Systems by a multinational Internet-based ideas competition,
enterprise software including prizes, career options,
company: SAP’s marketing oneself, recognition (peer,
SAPiens Ideas organizer) and knowledge (experts,
Competition mentors, peers)
Wasko & Faraj (2000) Journal of Strategic Three online Usenet Examined Identified motivational drivers for
tinyurl.com/adsqcbw Information Systems communities: messaging activity ~ knowledge exchange and sharing to
C++, object oriented over time include fun, altruism, community
design, and databases  (archival online identification, sense of efficiency, job
records); email opportunities, rewards, and learning
survey of
participants
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2. Employee-based crowds

Participants in a corporate, employee-based crowd are
employed by the host company. We identified three art-
icles in this stream (Table 2). Two articles examined
large-company field settings: one was based in Switzer-
land (Muhdi and Boutellier, 2011; tinyurl.com/ay2u646)
and the other examined a multinational corporation
(Stewart et al., 2009; tinyurl.com/b67msrm). The third art-
icle (Hossain, 2012; tinyurl.com/apnqdk6) is a literature re-
view on motivation and incentives. The crowdsourcing
tasks examined in this literature stream included intern-
al idea generation and language translations.

Motivational drivers in these articles include immedi-
ate payment of rewards, such as peer recognition, ca-
reer advancement, and professional development.

3. Information-exchange public crowds

This type of crowd includes participants seeking tech-
nical information as well as participants providing tech-
nical information, and these roles are interchangeable.
Some tasks may also require creativity in addition to
technical information.

We identified three articles in this stream (Table 3).
Two articles examined field settings; one was an ideas-
based community organized around a company-
sponsored contest, and the other was a knowledge-
based community anchored around online Usenet
groups about computer programming and databases.
The third article was a controlled experiment by mar-
keting researchers who could manipulate the points
system used to reward participants for contributions
and thus shape crowd behaviour. In this last article,
one point system resulted in more new ideas, while a
second point system resulted in more ideas that built
upon existing ideas.

Motivational drivers examined in these articles include
access to technical experts to solve problems, learning,
fun, and being part of a community.

Recommendations for Entrepreneurs

From a close reading of the published research on
crowdsourcing motivation, and from looking closely at
the similarities and differences in the field settings and
results of various studies, we offer five recommenda-
tions for technology entrepreneurs seeking to gain glob-
al access to resources from crowdsourcing.

1. Learn from what others have done by identifying and
using known motivational drivers to achieve early success
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Tables 1, 2, and 3 provide a starting point for identify-
ing motivational drivers. If a project is similar to one of
the field settings previously examined in the literature,
then the entrepreneur should first consider the motiva-
tional drivers used to motivate crowd. For example, if a
crowdsourced project relates to open innovation, then
the articles by Antikainen and colleagues (2010;
tinyurl.com/ajdzn3e) and Muhdi and Boutellier (2011;
tinyurl.com/ay2u646) may provide some guidance. If the
project relates to crowdsourcing workers, then the art-
icle by Kaufmann and colleagues (2011; tinyurl.com/
bk6eeec) might be insightful.

If a crowdsourcing project differs greatly from the field
settings in in the literature, then the entrepreneur
should consider the type of crowd they want to build.
For example, prior research on task-based public
crowds has examined immediate financial payment,
skills improvement, enjoyment and fun, and com-
munity-related motivations (Kaufmann et al., 2011:
tinyurl.com/bk6eeec; Brabham, 2010: tinyurl.com/b9ggauv;
Busarovs, 2011: tinyurl.com/abb3rk9; Antikainen et al.,
2010: tinyurl.com/ajdzn3e; Muhdi and Boutellier, 2011:
tinyurl.com/ay2u646). Prior research on technical informa-
tion based crowds has examined access to people for
learning, and enjoyment and fun (Wasko and Faraj,
2000: tinyurl.com/a4sqcbw; Leimeister et al., 2009:
tinyurl.com/adzjqv6). Prior research on employee-based
crowds has examined rewards of immediate payment
and access to people technical experts for learning
(Muhdi and Boutellier, 2011: tinyurl.com/ay2u646; Stewart
et al., 2009; tinyurl.com/b67msrm).

Crowdsourcing is a new research area with relatively few
published studies, thus the past experience of others
should be suggestive rather than definitive. Also, many
implementation details must still be decided. After
identifying motivational drivers, entrepreneurs and man-
agers need to identify the motivational details such as
the range or amount of payment, the type of rewards,
and the calibre of people or makeup of the community.

2. Create a selection and range of motivational drivers,
and learn by varying those drivers

Research suggests there is no single combination of mo-
tivational drivers generally applicable to all crowds.
Managers offering a selection and range of motivation-
al drivers and varying the implementation details over
time can learn more quickly about what works for their
particular situation. In the examples presented earlier,
Bombardier varied the dollar amount of cash incent-
ives, whereas Lufthansa varied the amount of the air
miles awarded.
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The literature also suggests that motivational drivers
may be changed during an active crowdsourcing pro-
ject to achieve different results (Toubia, 2006;
tinyurl.com/an5fpfu) — a technique we call adaptive motiva-
tion. For example, the Zooniverse project studying pho-
tos from Mars employed different motivational drivers
to either focus the crowd on specific photographs or to
have the crowd revisit a previously studied photograph.

3. Select implementation details that are matched to the
particular context and identify relevant motivation drivers
The research suggests the most effective motivational
driver is only revealed by breaking down or expanding
each aspect of motivation. For example, a form of ex-
trinsic motivation is immediate payoffs, which can take
different forms, including cash payments, career op-
tions, prizes, and points. Each form of immediate pay-
off can be set at different levels: different amount of
cash, size and selection of prizes, and number of
points. In the example of Lufthansa, the extrinsic imme-
diate payoff was prizes with the specific aspects of a
training session in a flight simulator and differing
amounts of air miles. In the case of Bombardier, the ex-
trinsic immediate payoffs were varying levels of finan-
cial reward.

4. Consider the geographical and cultural diversity of the
target crowd

Crowdsourcing can attract participation from individu-
als located in different countries with different cultures.
By understanding the mix of your potential crowd, en-
trepreneurs and managers may identify and select mo-
tivational drivers to target attracting members to the
crowd to form an initial community or adding different
members to the community during the course of the
crowdsourcing. For example, motivational drivers that
work globally may not work locally and may be country
specific. For example, Busarovs (2011; tinyurl.com/
abb3rk9) indicates that financial payment on the order of
pennies will be sufficient to motivate participants in
some communities, whereas other communities will re-
quire payment on the order of dollars.

5. Employ multiple motivational drivers to obtain the
full benefit of crowd diversity

The crowdsourcing motivational literature tells us that
different individuals are motivated differently by differ-
ent incentives. To motivate a diverse crowd, it follows
that technology entrepreneurs should employ multiple
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motivation drivers that appeal to different potential
participants in the type of crowd. Beyond this sugges-
tion, however, prior research offers little prescriptive
advice on specifically how to develop an effective mix
of crowdsourcing motivation drivers. This is a prom-
ising and important area for future work.

Conclusion

This article reviewed the published research on crowd-
sourcing and motivation, presented the content and
contribution of that research in a series of tables organ-
ized by crowd type, and proposed five actions for tech-
nology entrepreneurs seeking to benefit from
crowdsourcing. Based on our close reading of the re-
search, we recommend that technology entrepreneurs
learn from what others have done by beginning from
known motivational drivers, learn quickly through ex-
perimentation by varying the implementation details,
select implementation details that are matched to their
particular context, consider the geographical and cul-
tural diversity of the target crowd, and employ multiple
motivation drivers to obtain the full benefit of crowd di-
versity.

Entrepreneurs need to select and apply the right form
of motivation to motivate target crowds in crowd-
sourcing. If their particular application of crowd-
sourcing is similar to one of the specific applications
described in the tables in this article, then entrepren-
eurs may select the corresponding form of motivation
to successfully motivate their target crowd, seeking fur-
ther detail from the literature as required. If their partic-
ular application of crowdsourcing is different to the
applications described in the tables, then entrepren-
eurs should select the table that best matches the type
of crowd they wish to motivate and apply the general
approaches used by those applications. In both cases,
entrepreneurs should also seek out additional real-
world examples of applications similar to their own,
while applying the principles and recommendations de-
scribed here to their interpretation of those examples.

Successful motivation of the target crowd will increase
the likelihood of success with crowdsourcing and will
provide entrepreneurs with a way to solve significant
challenges such as quests for funds, resources, and solu-
tions to unique technical issues for the commercializa-
tion of their products.
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“Startups aren’t everything when it comes to job growth. ”
They are the only thing.
Tim Kane
Economist, entrepreneur, and author

Job creation is at the centre of the rationale provided by governments and publicly funded
organizations for investing in services purported to support entrepreneurs to launch and
grow technology startups. However, little is known about how to design and build the en-
gines that convert these publicly funded services into jobs in a region. In this article, we ar-
gue that the architecture of a job-creation engine fuelled by technology entrepreneurs is
important and that it should be made visible to the stakeholders of a regional venture sys-
tem. The manner in which the components of a job-creation engine are organized and in-
tegrated determines the effectiveness and efficiency of the conversion of public funds into
jobs. Making visible the architecture of a job-creation engine enables individuals and or-
ganizations to: i) better understand the link between the investment made to service tech-
nology entrepreneurs and systematic job creation; ii) utilize the regional venture system
more effectively; and iii) set the performance benchmark for capability improvement and
rapid adjustment to environmental changes. The experience gained from operating Lead
To Win since 2009 is used to describe the architecture of a job-creation engine fuelled by
technology entrepreneurs that operate in Canada’s Capital Region. Lead To Win is an eco-
system designed to help a technology venture generate sufficient revenue to create six or

more knowledge jobs in the region within three years of inception.

Introduction

We know that public funds are spent to deliver services
to technology entrepreneurs. We also know that techno-
logy startups create jobs, many of which are high-pay-
ing jobs. What we do not know is what the different
types of engines that convert publicly funded services
into jobs looks like. If we do not know what a job-cre-
ation engine fuelled by technology entrepreneurs looks
like, how can we improve its effectiveness and effi-
ciency? Or, know its limits? Or, add new components?
Or, adjust it to cope with environmental turbulence?

The objectives of this article are twofold: i) to highlight
the importance of the architecture of an engine that
converts public services delivered to technology entre-
preneurs into jobs and ii) to describe the architecture of
Lead To Win, a job-creation engine designed and oper-
ated using the ecosystem approach.
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We argue that the visibility of the architecture of a job-
creation engine is important and that job-creation en-
gines with good architectures are critical in regions
where jobs have been lost. The architecture of a job-cre-
ation engine should be made visible to the stakeholders
of the venture system, including taxpayers, technology
entrepreneurs, investors, service providers, and govern-
ment personnel. To match or exceed the jobs lost in a
region, a robust job-creation engine is needed.

The article makes two contributions. First, it provides
details on how to design and operate a job-creation en-
gine using an ecosystem approach. To accomplish this,
we share the experience gained from operating the Lead
To Win job-creation engine in Canada’s Capital Region
since 2009. Although Lead To Win is used as an example
of a job-creation engine, there is no intention to posi-
tion it as the best model for regional job-creation en-
gines. We share Lead To Win’s architectural design
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rules, components, processes, and governance so others
can contribute to making them better and to encourage
others to share their own architectures for job-creation
engines. Second, the article acts as a white paper that
can be used to improve the ecosystem that exists today
for the purpose of launching and growing "born globals"
— ventures that address global market opportunities
from inception (Tanev, 2012; timreview.ca/article/532).

In this article, we identify publicly-funded services de-
livered to technology entrepreneurs, define what is
meant by the architecture of a job-creation engine, de-
scribe the architecture of Lead To Win, and identify the
challenges of changing components of a job-creation
engine. The last section provides conclusions.

Publicly Funded Services for Technology
Entrepreneurs

To create new knowledge jobs, public funds in many re-
gions are being used to:

* provide entrepreneurs with subsidized space in promin-
ent, multi-million-dollar buildings that house providers
of public services, consultants, and commercial enter-
prises

¢ hire dozens of individuals to provide advice to entre-
preneurs

* pay bureaucrats to select and fund technology startups
deemed to be the “winners” of the future

e replicate what other regions have done to generate jobs

* operate incubators, accelerators, entrepreneurship
centres, and hubs

e support venture capital funds that invest in technology
firms

e invest in R&D projects and prototype development

* provide large tax incentives to multinational firms that
can act as anchors for the region’s technology

* organize competitions and networking events that pro-
mote entrepreneurship

e attract rich immigrants with entrepreneurial experience

¢ link economic development organizations across regions
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¢ deliver courses and workshops in entrepreneurship
¢ pay for travel and accommodations abroad

This list is not exhaustive. But, despite all these efforts,
it is not clear how investments to help technology entre-
preneurs are being converted into jobs. Although pub-
lic funds are being used to pay for the delivery of a wide
array of services to technology entrepreneurs, it is not
clear what configurations of components are used to
convert these services into jobs.

There have been few attempts at formally analyzing the
efficacy of investor-centric technology startup acceler-
ators that have emerged since 2005 (Miller and Bound,
2011; tinyurl.com/aoh3h6e). Private funds are used to oper-
ate these startup accelerators and they do not focus on
job creation as an important outcome (Startup Gen-
ome, 2012; tinyurl.com/b3e477d).

Architecture of the Lead To Win Job-Creation
Engine

Lead To Win (leadtowin.ca) is an ecosystem that delivers
services to technology entrepreneurs for the purpose of
creating knowledge jobs in Canada’s Capital Region.
With a population of 1.4 million, Canada’s Capital Re-
gion is an official federal designation for the Canadian
capital of Ottawa, Ontario, the neighbouring city of
Gatineau, Quebec, and surrounding urban and rural
communities. Employment in the high-technology sec-
tor has decreased significantly due to the bankruptcy of
Nortel (tinyurl.com/24gm7a). Bailetti and Hudson (2009;
timreview.ca/article/308) provide background information
on Lead To Win and the region where it operates.

Today, Lead To Win is a job-creation engine fuelled by
technology entrepreneurs. The engine is used to con-
vert services to technology entrepreneurs into jobs in
Canada’s Capital Region.

The Lead To Win job-creation engine can be conceptu-
alized as a collective of organizations and individuals
that collaborate to support the launch and growth of
technology ventures. Each venture is expected to create
a minimum of six knowledge jobs in Canada’s Capital
Region within three years after its inception. The col-
lective seeks to deliver outcomes that are not achiev-
able by the organizations and individuals working on
their own. The number and diversity of knowledge jobs
and investment attracted to the region are this engine’s
key outcome indicators.
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A distinguishing feature of Lead To Win, relative to oth-
er ecosystems, is that it incorporates best practices
grounded in sound academic principles and utilizes ac-
tion-oriented metrics for decision making and tracking
progress.

Architectural design rules
The architecture of Lead To Win is based on the follow-
ing 10 design rules:

1. Each technology venture must commit to creating a
minimum of six knowledge jobs within three years of
inception.

2. An ecosystem approach is used to help entrepren-
eurs launch and grow successful technology ventures.

3. Stakeholders are anchored around a process-centric
platform based on governance rules that guide the
engagement between entrepreneurs and imple-
menters as well as the stakeholders that support
them.

4. Shared resources (e.g., a sales force, boards that track
and guide ventures’ progress, access to investors,
workshops, opportunity review boards, back office
support) and assets (e.g., educational resources,
journal articles, software platforms) are developed
on an ongoing basis.

5. Stakeholder engagement points are aligned with the
ventures’ needs for growth and the health of the eco-
system.

6. Compelling value propositions are developed for
each stakeholder group that is able and willing to sat-
isfy the needs of technology entrepreneurs and their
ventures.

7. The cost structure to venture stakeholders must lead
to ecosystem sustainability.

8. Indicators, endpoints, and parameters relevant to re-
gional economic prosperity are used to assess how
well the ecosystem is functioning.

9. Program services are provided only to technology en-
trepreneurs whose opportunities have been rated
"green" by a Lead To Win Opportunity Review Board
using a seven-dimension rating system.

10. Transparent ecosystem governance is provided
through the Lead To Win Council.
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Components

Technology entrepreneurs whose opportunities have
been rated "green" by the Lead To Win Opportunity Re-
view Board receive benefits (e.g., services) from pro-
gram elements that are organized into five
components. These components differ in terms of the
value they add to creating jobs and the specialized
knowledge required for delivering these services. Figure
1 identifies the five components used to organize the
services delivered by Lead To Win to technology entre-
preneurs.

Component 1 consists of renting space operated by in-
cubators or accelerators located in various neighbour-
hoods. Space is then provided free of charge to
technology entrepreneurs. Lead To Win does not own
its own building.

Component 2 includes the following services to techno-
logy entrepreneurs: opportunity assessments, a six-day
bootcamp, the Technology Innovation Management
Lecture Series, workshops for entrepreneurs, and
events delivered jointly with ecosystem member organ-
izations.

Component 3 comprises services provided by five
“desks”, which are differentiated by their functional ele-
ments. A network of university-student interns and ser-
vice providers delivers the services offered by each
desk. An individual "desk prime" leads the operations
of the desk and coordinates its activities with the leads
of the other desks and the Lead To Win Council. There
are five Lead To Win desks:

1. Invest Desk: educates, trains, and coaches startup
founders regarding external investment and facilit-
ates fundraising for companies with global opportun-
ities that have matured sufficiently to be ready for
external investment. It also assists founders to define
and refine the list of target investors.

2. Develop Business Desk: educates, trains, monitors,
coaches, and advises startup founders on how to
grow their businesses using state-of-the-art business
development, sales, and investment principles. It
also assists startup founders in defining and refining
a list of target business relationships and in the devel-
opment of business pitches for partnership activities.

3. Sales Desk: educates, trains, monitors, and coaches
startup founders on how to improve the success of
their customer sales engagements and assists
founders to: define and refine the list of prospect cus-
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Added
value

competition events

® 1. Workspace

® 5. Community platform
Unique, high-impact, and not-
substitutable assets that link human
capital to ventures’ growth and
region’s economic development

@ 4. Cash to ventures
Funding for businesses, projects, interns, and
entrepreneurs

@ 3. Business development
Support for sales, business growth, progress and global orientation
as well as customer, partner, and service-provider contacts

® 2. Advice, lectures, training and networking
Opportunity assessment; training; speakers and workshops; networking; and

Private offices, co-working space, hot desks, and meeting rooms

_ Specialized knowledge

" required to implement

Figure 1. Five components of Lead To Win services delivered to technology entrepreneurs

tomer accounts, develop call scripts, make cold calls,
actively engages in sales campaigns, form new cus-
tomer relationships, and strengthen existing custom-
er relationships. It also supports startup founders to
close sales.

4. Progress Desk: manages board reviews that ensure
companies meet growth milestones. It also main-
tains accurate data and reports on ventures’ mile-
stones, enforces criteria for maintaining "green"
status, manages the process for removing nonper-
formers, and assists founders to meet milestones at
each stage of the growth process.

5. Global Desk: educates, trains, and coaches founders
and stakeholders on how to launch and grow ven-
tures that are global upon inception, assists startup
founders and stakeholders to develop and grow born
globals (that is, ventures that are global from incep-
tion), works with all desks to define and develop
tools to support founders of born globals and identify
milestones relevant to born globals, and leads the
transition from the current state to a state where all
companies are born globals.
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Component 4 comprises programs that deliver cash to
entrepreneurs and their technology ventures. Currently
these programs pay for: student interns working for a
startup, living expenses of student entrepreneurs, and
projects to launch born-global ventures.

Component 5 includes services derived from assets that
are unique, high-impact, and not substitutable. These
assets link human capital to ventures’ growth and the
region’s economic development. Currently these assets
include: Founders and Ventures, Mentors, Faculty and
Reviewers Network, the TIM Review (timreview.ca), mas-
ter-level theses and projects (carleton.ca/tim), the BigBlue-
Button web conferencing system (bigbluebutton.org), tools
and processes, and the Research Centre for Technology
Innovation.

Process platform

The Lead To Win ecosystem is anchored around a pro-
cess platform that guides the engagement among ecosys-
tem members throughout the venture-creation lifecycle.
Members of the governance council ensure that the eco-
system as a whole operates effectively and that each ven-
ture delivers a minimum of six jobs three years after
inception.
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Figure 2 provides a view of a venture’s stakeholders
anchored around a process for venture creation that
helps founders of technology startups move from the
idea stage through the opportunity stage to the stage
where their ventures can generate sustainable revenue
to support six or more jobs. Venture stakeholders are or-
ganized into three groups: i) entrepreneurs and imple-
menters (denoted as leaders), ii) stakeholders that
support the entrepreneurs (denoted as feeders), and iii)
members of the governance council. The "leaders and
feeders" notation follows Feld (2012; tinyurl.com/a2s2v3).

Entrepreneurs lead the creation of ventures. Therefore,
they become leaders of the startup community. Imple-
menters bring about and build the ventures’ offers. Im-
plementers include startup’s founders, employees,
board of directors, advisors, and consultants. Imple-
menters have a financial stake in the venture such as
payment for services rendered or equity stakes in the
venture. Everyone else provides for the community.

Governance Council

Early Buyers
& Users

Investors

Economic
Development
Organizations

Entrepreneurs

Idea 2 Opportunity - Venture+

Post Implementers
Secondary

Institutions

Complementors

Service
Providers

Business
Partners

Figure 2. Venture stakeholders anchored around a
process platform
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The feeder stakeholders are defined as:

1. Mentors: provide domain knowledge or manage-
ment expertise to entrepreneurs, based on experi-
ence. Mentors are volunteers; they have no financial
stakes in the ventures they assist.

2. Post-secondary institutions: universities and col-
leges provide entrepreneurial knowledge and assets,
reviewers for opportunity assessments, entrepren-
eurs, implementers, lab access, and research ready to
exploit for commercial interest.

3. Service providers: professionals that provide ser-
vices to the venture. Service providers include ac-
countants, lawyers, and human resources providers.

4. Business partners: at the business-operations level,
business partners are commercial entities that have
some form of alliance with the newly forming ven-
ture. These stakeholders can include channel-to-
market partners, supply-chain partners, and manu-
facturing partners.

5. Complementors: businesses that directly sell pro-
ducts or services that complement the product or ser-
vice of the new venture by adding value to mutual
customers, thereby increasing the value to each com-
plementor above the value achieved if operating as a
standalone entity. For example, Microsoft (with its
operating system) and McAfee (with its anti-virus
software) are complementors.

6. Economic development organizations: public and
not-for-profit groups that provide assistance to busi-
nesses, communities, and the organizations that sup-
port them.

7. Early buyers and users: in the diffusion-of-innova-
tions timeline (tinyurl.com/27v6a3), this is the minority
group of the addressable market that will try and buy
the product or service.

8. Investors: provide dilutive capital funds to grow the
venture. Vehicles include angel investors or groups,
venture capital firms, and strategic investors (i.e.,
large, established firms).
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Venture-Creation Process

The venture-creation process anchors the business eco-
system. This section describes this process from two
perspectives: i) the startup lifecycle and ii) ecosystem
engagement points.

Startup lifecycle

Technology startups go through stages of development
and maturation. Various models to conceptualize these
stages exist. Some of the most popular ones include: i)
the funding stages model (tinyurl.com/3x3vg3), ii) Steve
Blank's customer development model (tinyurl.com/
b2eho2l), and the iii) the Marmer model for Internet star-
tups (tinyurl.com/b3xpbnz).

Figure 3 illustrates the Lead To Win lifecycle stage mod-
el of a technology startup. Phase I focuses on evaluating
the idea. Proponents pitch their ideas for an opportun-
ity to a review board, where they are evaluated on criter-
ia relating to customer value, competitive, and partner
value. Once the criteria are met, the opportunity moves
to Phase II, which provides training, feedback, and two
tiers of opportunity reviews. An opportunity moves to
Phase III once it meets the criteria for customer value,
competitiveness, partner value, jobs generation, finan-
cial soundness, foundation for leveraging resources,
and team. At Phase III, the entrepreneur has access to
the full Lead To Win ecosystem. Phase III focuses on
building out the minimum viable product (tinyurl.com/
yhstpma) and the minimum value organization to accel-

IDEA OPPORTUNITY
Phase |

VET IDEA

Phase Il

DEVELOP
OPPORTUNITY

IDEA OPPORTUNITY

Phase |
VET IDEA

VENTURE
Phase llI

ACCELERATE
SALESTO 1%
CUSTOMERS

VENTURE 6+ JOBS
Phase IV

SCALE-UP
VENTURE

EHECER

DEVELOP
OPPORTUNITY

Figure 3. Lead To Win lifecycle stage model

erate sales to first customers. Phase IV focuses on scal-
ing up the venture.

The startup lifecycle process is flexible to accommodate
various types of startups, such as hardware and soft-
ware products, enterprise products and services, Inter-
net services, and consumer products and services.

Within this lifecycle stage model, various best practices
for execution (e.g., business-model design, customer
development, lean startup, agile development) are re-
fined, supported, and tailored to the type of startup. As
new practices and functions evolve, they are readily in-
corporated into the model.

Every business is different. However, in order to gain
market credibility and succeed each business must get
four things right: offer, customer, cash, and organiza-
tion (Frei, 2008; tinyurl.com/32an5yl). Figure 4 shows the
progression from inception where these four key ele-
ments are built up throughout the Lead To Win life-
cycle stage model.

Offer Business hypotheses,
Productidea,
Alpha prototype
Customer Problemto solve
Cash Family, Friends

Economic

VENTURE VENTURE 6+ JOBS
Phase Il Phase IV
ACCELERATE SCALE-UP
SALES TO 1* VENTURE
CUSTOMERS
Minimumviable  Product
product
User, 1% paying  Paying
customers Customers,
$1M peryear
Angels Investor

development

Organization Founder

Founders

Minimumviable
organization

Scaleto 6+ jobs

Figure 4. Building the four key elements of a startup through the Lead To Win lifecycle stage model
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Ecosystem engagement points

As the startup progresses through its lifecycle, it en-
gages with the Lead To Win ecosystem at various points
appropriate to its stage of development, as shown in
Figure 5.

The economic development organizations and the post-
secondary institutions are available to the startup
throughout each phase, though the nature of contribu-
tion is tailored to each stage. For example, the post-sec-
ondary institutions organize and conduct the
opportunity reviews for Phases I and II, while drawing
in members of the community to assist as reviewers. At
Phase II, they lead the bootcamp training, which en-
gages both academic and industry practitioners. To-
gether with the economic development organizations,
they secure early funding for the startups through gov-
ernment grants and endowments for Phases III and IV.

Regardless of phase, the post-secondary institutions de-
velop assets such as journals and lecture series for prac-
ticing technology entrepreneurs, graduate degree
programs, research on timely issues, technology-trans-
fer support, tools and processes, and back-office sup-
port for the Lead To Win ecosystem.

There are two key inflection points for a startup in the
Lead To Win ecosystem. The first is qualifying for the
Lead To Win Phase II, which enables the startup to par-
ticipate in the Lead To Win bootcamp training and op-
portunity development review and feedback, where
pitches are formally presented to a review board at two
points in the bootcamp. The second is qualifying to
enter Phase III, which gives access to the full comple-
ment of the ecosystems resources. Once in Phase III,
the engagement is continuous and always active, per
the needs of the startup.

IDEA OPPORTUNITY VENTURE VENTURE 6+ JOBS
Phase | Phase Il Phase Il Phase |V
VET IDEA DEVELOP ACCELERATE SCALE-UP
OPPORTUNITY SALESTO 1%t VENTURE
CUSTOMERS
LEADERS
Entrepreneurs Entrepreneurs > Entrepreneurs Entrepreneurs
Implementers > Implementers > Implementers
FEEDERS

Economic Development Organizations

Post-Secondary Institutions

Mentors

Service Providers |

Business Partners |

Early Buyers & Users

Complementors

Investors

Figure 5. Engagement points with stakeholders in the Lead To Win ecosystem
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Governance

Transparent governance of the startup ecosystem is es-
sential in ensuring the ecosystem is operating effect-
ively. Recently, the governance of the ecosystem has
been transferred from the Technology Innovation Man-
agement Council to a 15-member Lead To Win Council.
Both authors of this article are members of the Lead To
Win Council.

The members of the Lead To Win Council are expected
to be strategically focussed and act as a coordination
and continuous improvement mechanisms. Tactics are
the responsibility of the individuals and organizations
delivering the services to technology entrepreneurs.

The governance model (Figure 6) will evolve as the eco-
system evolves. The orientation of the Lead To Win
Council is data-driven, with predictive and outcome in-
dicators for startup success, job creation, and regional
prosperity. The governance board does not get involved
in the management of the ventures; this is the respons-
ibility of the ventures' own management teams.

Notable Features

The following features of the architecture of the Lead
To Win job-creation engine are worth highlighting:

1. In return for free or heavily subsidized services, a
technology entrepreneur is expected to grow their

company’s revenue to a level that can support a min-
imum of six knowledge jobs in the region. The focus
of Lead To Win is to help technology entrepreneurs
grow their companies revenue for the purpose of gen-
erating jobs in the region.

. The Lead To Win stakeholder model does not have

the "entrepreneur in residence" as a central role, as is
typical with many other accelerators and incubators.
The intent is to preserve autonomy for entrepreneurs
and their top management teams.

. The modularization of the ecosystem’s components

and elements enable rapid change.

. Lead To Win provides services to technology entre-

preneurs for the purpose of helping them navigate a
process that helps them launch and grow companies
in a region.

. Desks help entrepreneurs "get things done" so they

can advance their businesses, not just get advice
about what needs to be done.

. Feeder stakeholders are actively engaged in helping

technology entrepreneurs launch and grow their
businesses. It is a "pull system", where the leaders
(i.e., entrepreneurs) declare when they are ready for
the support of the feeders and the feeders respond
quickly.

GOVERNANCE of the ecosystem

-~ Outcome !

Predictive Indicators

H IDEAS

Indicator

REGIONAL
PROSPERITY

—> IDEA —> OPPORTUNITY —> VENTURE —>VENTURE+—>

MANAGEMENT of the stages for each venture

Figure 6. Governance of the venture ecosystem
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Adding New Capability to the Ecosystem:
Born Global

One of the strengths of this startup ecosystem is its re-
sponsiveness and resiliency in embracing changes in
the environment, whether it is new technologies, man-
agement processes, or business models. The Lead To
Win ecosystem is ready to take on the next challenge:
incorporating the capability to launch and grow born-
global ventures.

According to Tanev (2012; timreview.ca/article/532), born
globals are firms designed to compete globally from
their inception. They meet the needs of a global market
- a market comprised of various markets that may in-
clude the company’s domestic market. Most new tech-
nology firms first focus on the domestic market and
then internationalize slowly; they become global by
emergence, not by design. Born globals grow much
faster than other firms. Being a "born global" is more
about profiting from innovative business models than
just selling to foreign customers.

A born-global technology firm can be readily distin-
guished from new, domestic-based small firms and con-
ventionally internationalizing firms by examining the
projects in which it invests. A born-global firm invests
in projects to assemble and deploy specialized individu-
als and assets to derive significant competitive advant-
age from the use of resources and sales of outputs in
multiple countries.

Lead To Win support for born globals in the ecosystem
is a new differentiator relative to other job-creation en-
gines that support entrepreneurs, one that is expected
to significantly contribute to job creation and regional
prosperity. Expanding the born-global capability in the
ecosystem can be rolled out progressively. The post-sec-
ondary institutions are already engaged in bringing to-
gether effective practices and business models based
on sound academic theory and empirical results.

The next step is to engage highly reputable private-sec-
tor industry practitioners to share their experience in
growing and operating global businesses as part of a
mentorship program. The mentorship program will fo-
cus exclusively on born globals; this is the "sweet-spot"
for job growth and regional prosperity for technology
startups.

The mentorship program will follow mentorship best
practices and will establish effective processes for at-
tracting, managing, and reporting work done by ment-

www.timreview.ca

ors. The mentorship program will: i) link the mentors
with the venture founders; ii) train and support the
mentors; iii) develop and disseminate mentoring best
practices for launching and growing global businesses
early and rapidly; and iv) maintain high quality and
consistency of mentoring services to entrepreneurs. A
simple process-management control system will be the
underlying engine that monitors performance and
raises flags when interventions are required. The intent
is to build an adaptive system.

Over time, born-global support will pervade
throughout all the stakeholder groups in the Lead To
Win ecosystem.

Conclusions

The time has come for a formal analysis of the architec-
tures of the engines designed to convert investments in
public services delivered to technology entrepreneurs
into jobs in a region. We encourage others to make vis-
ible the architectures of the engines they use to convert
public investments to deliver services to technology en-
trepreneurs into regional jobs. Visibility of job creation
architectures can help stakeholders better navigate the
regional venture systems, compare them, and enhance
them.

In this article, we make the Lead To Win engine visible
because of our experience designing and operating it,
and our desire to motivate others to make visible the
distinguishing features of their own job-creation en-
gines.
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Overview

The first TIM lecture of 2013 was led by Jerry Glowka,
Vice President of Solutions Architecture at IceBerg Net-
works (icebergnetworks.com), an Ottawa-based business
that focuses on the provision of low-power technologies
and innovative solutions for highly compact data centre
solutions. To discuss innovation in energy efficiency and
data security in data centres, Glowka was joined by Jason
van Gaal (Granite Networks; granite-networks.ca), Scott
Moore (Bell Canada; bell.ca/enterprise/), Bill Bowerman
(FusionlO; fusionio.com), and Peter Smetny (Fortinet;
fortinet.com).

The event was held at Carleton University in Ottawa,
Canada, on January 17th, 2013, in collaboration with
the IET Ottawa Local Network (iet-ottawanetwork.ca) and
IEEE Ottawa Section (ieeeottawa.ca). This lecture was the
result of co-operation between Professor Michael Weiss
(Carleton University) and David Mann (President of
Ayrshireton Consulting Inc. and Committee Member of
the IET Ottawa Local Network).

The TIM Lecture Series is hosted by the Technology
Innovation Management program (carleton.ca/tim) at Car-
leton University. The lectures provide a forum to pro-
mote the transfer of knowledge from university
research to technology company executives and entre-
preneurs as well as research and development person-
nel. Readers are encouraged to share related insights or
provide feedback on the presentation or the TIM Lec-
ture Series, including recommendations of future
speakers.
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Summary

Glowka began the lecture by describing the current
state of affairs in data centres, where increasing de-
mand and power costs have created a challenging situ-
ation for data centre operators. There are currently over
50 billion devices in the world and projections indicate
that these devices will be making over 1 trillion finan-
cial transactions per year by 2014. With every one of
these transactions requiring "a little bit of power",
Glowka underscored three reasons why data centres
need to transition to green solutions. Although environ-
mental concerns are a strong motivator, the need for
this transition is driven as much by economics and re-
source demands.

Glowka explained that one of the underlying causes of
the challenges facing data centres today relates to a
"performance gap" in server technology. Advance-
ments in CPU speed in recent years have outstripped
growth in other technologies. Thus, fast CPUs cannot
perform at optimal levels because they end up waiting
for work to be completed upstream by other techno-
logy, and while they wait, they continue to consume
power. The typical approach to solving this perform-
ance gap is to add more servers, however this is an inef-
ficient approach that further increases power
consumption in data centres.

Not only do increases in business demands directly in-
crease the power demands of the servers themselves,
but they also indirectly increase the power demands of
cooling systems. Traditional data centres largely consist
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of blade servers that generate substantial heat. Power
and cooling systems are reaching their limits, levels of
carbon dioxide emissions are at historic levels, and the
cost of power is increasing. In fact, power costs now
dominate all other data centre costs.

The remainder of the lecture focused on key perspect-
ives that affect energy efficiency and security in data
centres and server technology, with an emphasis on in-
novations that will help the data centre industry "go
green". The first part of lecture focused on the design
and operation of the data centres. The speakers em-
phasized that efficiency gains could be realized through
state-of-the-art technology and new approaches to data
centre design. The second part of the lecture looked at
green innovations at the level of server technology. In-
novations are aimed at reducing the performance gap,
maximizing efficiency, increasing the workload capa-
city of data centre IT equipment, increasing the use of
virtualization, and providing higher-level security to
deal with the challenges raised by increased reliance on
"the cloud".

Designing and operating a green data centre

Jason van Gaal, COO of Granite Networks (granite-net
works.ca), described the challenges faced when design-
ing and operating a data centre that is both green and
reliable. When Granite Networks were building their
new Tier 3 data centre in Ottawa, they knew they
needed to strike the right balance between perform-
ance, efficiency, reliability, and costs. Key design as-
pects included:

1. Lowering costs by choosing the "right-sized equip-
ment" for a given need and ensuring that redundan-
cies carried lower loads

2. Efficient placement of server racks for optimal cooling

3. Maximizing "free cooling hours" from cold Canadian
weather

4. Optimizing air distribution via floor layout and aisle
design

With annual power costs exceeding spending on IT
equipment, the efficiencies resulting from a green data
centre design have a real impact on the company’s bot-
tom line. Thus, green is a competitive advantage for
Granite Networks.
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A perspective from Bell Canada

Scott Moore, Project Manager at Bell Business Markets
(bell.ca/enterprise/), offered insights from Bell Canada,
which has been expanding its data centre portfolio.
Bell’s strategy is to increase their investment in infra-
structure; acquire existing data centres and build addi-
tional new facilities; and enhance their certification
program, all so that they can offer their customers
greater security, performance, and availability.

Moore next described Bell’'s new data centre in Ottawa,
which is a Tier 3 facility for public and private custom-
ers. The facility aims to combine industry-standard
equipment with innovative design to achieve a low PUE
(a ratio of facility-power to IT-equipment-power relat-
ive to cooling costs). Historically, a typical PUE was 2:1,
but now a PUE around 1.5:1 is standard; Bell is target-
ing 1.3 or lower. To achieve this level of efficiency, this
new facility takes advantage of the following green tech-
nologies and design innovations, among others:

1. Increased efficiency and decreased use of lead
through flywheel technology instead of batteries for
energy storage

2. Decreased use of copper through single-step electri-
city transformations

3. Reduced water consumption through air cooling
(with A/C backup)

4. Reduced cooling costs by maximizing free cooling
(90%) versus mixed cooling (10%) reserved for high-
heat, high-demand days

5. Reduced heat demands in non-server areas of facility
by retaining and redistributing heat generated by the
servers

6. Reduced lighting costs with white server cabinets,
which also creates a nicer working environment for
employees

This new Bell facility has achieved Leadership in Energy
and Environmental Design (LEED; tinyurl.com/2xqdgy)
Gold certification. Also, Bell Canada and the facility’s
designers, Urbacon Architecture, were awarded the
2012 Green Enterprise IT Award (tinyurl.com/aqy6yfx) for
facility design innovation.
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Enabling a greener data centre through fast storage

Bill Bowerman, Solutions Architect at FusionlO
(fusionio.com), described how innovations in server tech-
nology are helping data centres become greener. Fu-
sionlO drives are designed to overcome the trap that
many data centres fall into when faced with adding ad-
ditional CPUs in an attempt to increase performance to
keep up with customer demand. FusionlO drives use
NAND Flash technology to reduce latency — which is
the key when trying to maximize CPU utilization - to re-
move dependencies on intermediary technology for
read/write access. From a green perspective, the key be-
nefit of low latency and high performance is the effi-
cient use of hardware and substantial reductions in
power consumption. With much less equipment run-
ning in data centres, the power and cooling demands
are also reduced, which lowers both the costs and car-
bon footprint of the facilities.

Beyond firewalls

Peter Smetny, Systems Engineer at Fortinet (fortinet.com),
discussed the ever-increasing security challenges faced
by modern data centres. Although virtualization and
cloud-based technologies bring benefits in terms of
business and financial performance, in addition to en-
vironmental benefits, they have changed the way data
centres approach security. Data centres face similar
types of security threats (e.g., attacks, disruptions,
threats to data loss and confidentiality), but they now
have less control over the infrastructure. A simple fire-
wall is no longer sufficient because the concept of a se-
cure perimeter no longer applies.

In response to more sophisticated threats — including
botnets and underlying vulnerabilities in software on
user devices — and a poorly defined perimeter, data
centres seek a unified threat-management solution for
their networks. However, traditional processors and
memory are not fast enough to perform the inspections
needed on incoming and outgoing data (at the data
centre) to detect and prevent known and hypothesized
threats. Smetny discussed key technologies — including
ultra-fast application-specific integrated circuits (AS-
ICs) and field-programmable gate arrays (FPGAs) — that
not only protect against modern threats but also use
power efficiently, to support the green advantage
sought by data centres.
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Lessons Learned

In the discussions that followed the first and second
parts of the presentation, audience members shared the
lessons they learned from the presentation and injected
their own knowledge and experience into the conversa-
tion. The audience also identified the following key
takeaways from the presentation:

1. Green adds to brand value and makes good economic
sense.

2. There are many different approaches to cooling and re-
ducing power consumption; lots of opportunities for in-
novation.

3. A lot of technology and efforts go into the mechanical
design (e.g., server chimneys, plenum design, fly-
wheels).

4. The geographical location of a data centre greatly af-
fects power and cooling costs. Canada is a good place
for data centres because cold winter weather provides
free cooling.

5. Flywheels are still useful and innovative!

6. It is surprising to learn that power costs exceed IT
equipment costs.

7. CPU improvements have exceeded advances in other
areas (i.e., there is a "performance gap"), but there is
still room for greater efficiency at the chip level.

8. Going green involves innovation even at the level of
storage protocols.

9. Having more efficient hardware means you need less of
it, which lowers equipment, power, and cooling costs.

10. Disks are now 22,000 times bigger but are only 16
times faster.

11. There is no longer such as thing as a secure perimeter;
threat management is no longer about building walls.

12. A paradox: security needs to be rock-solid, yet flexible
enough to handle future threats.
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Topic
Start by asking yourself:

* Does my research or experience provide any new insights
or perspectives?

* Do I often find myself having to explain this topic when
I meet people as they are unaware of its relevance?

* Do I believe that I could have saved myself time, money,
and frustration if someone had explained to me the is-
sues surrounding this topic?

* Am I constantly correcting misconceptions regarding
this topic?

* Am I considered to be an expert in this field? For ex-
ample, do I present my research or experience at con-
ferences?

If your answer is "yes" to any of these questions, your
topic is likely of interest to readers of the TIM Review.

When writing your article, keep the following points in
mind:

* Emphasize the practical application of your insights
or research.

* Thoroughly examine the topic; don't leave the reader
wishing for more.

* Know your central theme and stick to it.

* Demonstrate your depth of understanding for the top-
ic, and that you have considered its benefits, possible
outcomes, and applicability.

* Write in a formal, analytical style. Third-person voice is

recommended; first-person voice may also be accept-
able depending on the perspective of your article.
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Format
. Use an article template: .doc .odt

. Indicate if your submission has been previously pub-

lished elsewhere. This is to ensure that we don’t in-
fringe upon another publisher's copyright policy.

. Do not send articles shorter than 1500 words or

longer than 3000 words.

Begin with a thought-provoking quotation that
matches the spirit of the article. Research the source
of your quotation in order to provide proper attribu-
tion.

. Include a 2-3 paragraph abstract that provides the

key messages you will be presenting in the article.

. Only the essential references should be included. The

URL to an online reference is preferred; where no on-
line reference exists, include the name of the person
and the full title of the article or book containing the
referenced text. If the reference is from a personal
communication, ensure that you have permission to
use the quote and include a comment to that effect.

. Provide a 2-3 paragraph conclusion that summarizes

the article's main points and leaves the reader with
the most important messages.

. Include a 75-150 word biography.

. If there are any additional texts that would be of in-

terest to readers, include their full title and location
URL.

10. Include 5 keywords for the article's metadata to as-

sist search engines in finding your article.

11. Include any figures at the appropriate locations in

the article, but also send separate graphic files at
maximum resolution available for each figure.
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Unique Master's program for innovative engineers
Apply at www.carleton.ca/tim

TIM is a unique Master's program for innovative

engineers that focuses on creating wealth at the early

T I “ stages of company or opportunity life cycles. It is offered

by Carleton University's Institute for Technology

Entrepreneurship and Commercialization. The program

provides benefits to aspiring entrepreneurs, employees seeking more senior

leadership roles in their companies, and engineers building credentials and
expertise for their next career move.
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