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Abstract:
Governments are increasingly focusing on achieving growth at regional, national
and international levels. Research and practice indicates that innovation is a key driver for
achieving this goal. Unfortunately, finding efficient ways to promote and manage innovation
is not a straightforward task. It depends on potentially conflicting parameters that are
critical for turning innovative ideas into local and national economic prosperity. To address
the challenge, regional and national governments are adopting best-practice vehicles of
innovation management. In this article, we focus on one such vehicle, namely business
incubators. After presenting basic definitions, we provide quantitative and qualitative
research findings on the positive effects that incubators may have on regional development.
These findings are often constrained by lack of access of researchers in the internal structure
of incubators, thus providing only an “outside-in” viewpoint. Our involvement in the
development of an IT-focused incubator in the UK provided new research insights, from an
“inside-out” perspective. The latter is presented in terms of an integrated incubator model
and the structure of its components is described and analyzed.
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1. Introduction
The term ‘innovation’ can be defined as the successful exploitation of new
ideas, often involving new technologies or technological applications. Its importance
lies with the fact that it can deliver better products and services, new and more
efficient production processes and improved business models. Indeed, innovation
has driven economic progress, from the invention of the spinning jenny that
transformed the textile industry during the 18th century, to the harnessing of
electricity and the development of mass production. More recently, semi-conductors,
the Internet and wireless technologies have revolutionized business performance and
the economic potential of nations.
Today, innovation is even more urgent for companies and countries alike,
due to an increasing number of macro- and micro-economic trends:
Trade liberalization and a rapid fall in communication and transport costs
mean that many western countries must increasingly compete against countries with
much lower labor costs and well-educated labor forces. For example, wages in
China are less than 5% of those in the UK. Labor costs in Korea are just over half
the UK levels, while the proportion of graduates in the working age population is
almost identical.
Technology and scientific understanding are changing our world faster than
ever before. Developments in information technologies, new materials, new fuels
and nanotechnology are unleashing new waves of innovation, thus creating many
opportunities for entrepreneurial businesses to gain competitive advantage at
regional, national and international levels.
Global communications, the “24 hours, 7 days a week” phenomenon of the
21st century, means that consumer tastes are also changing faster, as new trends,
ideas and products spread across the world almost instantaneously.
Unfortunately, finding efficient ways to promote and manage innovation at
regional and national levels is not a straightforward issue. Research indicates that
managing innovation heavily depends on certain intertwined and complex
parameters that are critical for turning innovative ideas into local and national
economic prosperity (Porter, 2003):
 Sources of new technological knowledge
 Capacity to absorb and exploit new knowledge
 Access to financing
 Entrepreneurship and competition
 Collaboration and networks of alliances
 A regulatory environment that promotes the above.
Managing these parameters is an even more difficult task for information
technology startups – the growth workhorse for many regional and national
economies across the globe. Such startups are historically characterized by growth
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factors that heavily depend on endogenous needs, thus increasing the quantity and
quality of innovation parameters that need to be properly managed.
To address the challenge, governments are investigating and adopting bestpractice vehicles for managing regional development and innovation. In this article,
we focus on one such vehicle, namely business incubators. After presenting basic
definitions, we provide quantitative and qualitative research findings on the positive
effects that business incubators may have on regional development. Unfortunately,
these findings are often drawn independently from the incubator’s internal structure,
due to commercial sensitivities that often limit researchers’ access to incubators. Our
involvement in the development of an IT-focused incubator in the UK provided new
research insights, from an “inside-out” perspective. The latter is presented in terms
of an integrated incubator model and the structure of its components is described
and analyzed.
2. Business Incubators: Definitions and Relevant Research
Terluin (Terluin, 2001) classified theories on regional economic
development based on organizational competitiveness. The result is the grouping of
these theories into: a) traditional models; b) pure agglomeration models; c) local
milieux models; and d) innovation models (see Table 1).
Table 1. Classification of theories on (regional) economic growth

Models
Traditional models
Pure agglomeration
models
Local milieux models
Innovation models

Theories
Neo-classical growth theory
Keynesian approach: Export base theory
Cumulative causation theory
Growth pole theory
Endogenous growth models
Theories based on the changes in the organization of labor
Incubator theories
Product life cycles
Theory of innovative milieu
Porter’s theory on competitive advantage of nations
Storper’s theory - region as a nexus of untraded
interdependencies

A common aspect of the above theories is the emphasis on innovation in
order to explain economic development. For example, (Perroux, 1998) introduced
the concept of growth poles as an innovation vehicle, i.e. a grouping of competences
around a central core of support competencies whose actions act as a catalyst to
growth in a region. Perroux’s growth pole theory hypothesizes that growth is
stimulated by cutting-edge industries, firms, or other factors that are dominant in
their field. He wanted to refute the claim of classical theorists that growth would
flow to less costly areas. In fact, the opposite often occurs, with “propulsive
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industries” that have an edge in technology, wealth and political influence. Perroux
argued that these growth poles are linked to other growth poles but not necessarily to
the periphery area of the central growth node.
In a related direction, incubator theories introduce the concept of the
business incubator, i.e. a central organisation that accelerates and systematizes the
process of creating successful enterprises by providing them with a comprehensive
and integrated range of support competencies, including: incubator space, business
support services, and clustering and networking opportunities and links. By
providing local entrepreneurs with services on a 'one-stop-shop’ basis and enabling
overheads to be reduced by sharing costs, business incubators significantly improve
the survival and growth prospects of new start-ups. A successful business incubator
will generate a steady flow of new businesses with above average job and wealth
creation potential. Differences in stakeholder objectives for incubators, admission
and exit criteria, the knowledge intensity of projects, and the precise configuration
of facilities and services, exist and distinguish one type of business incubator from
another.
Researchers have investigated the incubation phenomenon through the
application of economic, organizational and social theories (Bollingtoft & Ulhoi,
2005; Clarysse, 2005; Gassmann & Becker, 2006; Hansen et al., 2000; Peters et al.,
2004; Remedios & Cornelius, 2003; Rice, 2002; Studdard, 2006), while others have
analyzed how business incubators are organized and managed in an attempt to
identify best practices (European Commission, 2002a; Murphy et al., 1996). Another
research stream analyzed how business incubators contribute to their tenants
(Cooper, 1985; Merrifield, 1987; Grimaldi & von Zedtwitz, 2006), or to regional
entrepreneurship and economic development (Aernoudt, 2004; Allen & Rahman,
1985; Honadle, 1990; Lalkaka, 2000).
Quantifying such research findings is a research task that is receiving
increasing attention in the incubator field. For example, based on a survey of
business incubators in EU Member States, a European Commission report
(European Commission, 2002a) indicates that regional and national public
authorities are generally the major shareholders in most incubators established in EU
countries (see Table 2).
Table 2. Key partners involved in setting up business incubators

Partners (Board Members and other partners)
EU and/or other international agencies
National authorities and public agencies
Companies, banks and other private sector organizations
Universities and other R&D organizations
Community and voluntary organizations
TOTAL

Number
36
68
56
44
34
269

Percentage
13.4
25.3
20.8
16.4
11.5
100
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This involvement of local and national governments drives the principal
objective of most incubators, which is the contribution to the competitiveness of
local economies and the creation of new jobs (see Table 3).
Table 3. Business incubator objectives

Incubator objectives
Contribute to competitiveness and job creation
Help R&D centers commercialize know-how
Help companies generate spin-off activities
Help disadvantaged communities/individuals

1
56
10
3
1

Ranking (1 = most important)
2
3
4
5
0 Average
14 4
0
1
3
1.3
18 19 18 3
9
2.8
23 27 12 5
7
2.9
12 12 22 15 16
2.8

As a result, incubators depend heavily on public financing for their
operations. From a sample of 88 business incubators in EU countries (European
Commission, 2002b), just over a fifth of the set-up costs are subsidized by the EU
and other international agencies whilst almost half of the set-up costs (46%) are
funded by national, regional and local authorities (see Table 4). This high initial
dependency on public financing is in line with expectations, as one of the functions
of business incubators is to address market failure and to facilitate accelerated
growth of local start-up companies to new businesses which, by their very nature,
have little in the way of collateral or revenue until they have reached the mature
stage of their development.
Table 4. How business incubators’ set-up costs are funded

Source of Funding
Subsidies - EU and other international agencies
Subsidies - national authorities and public agencies
Payments from banks and other private sector organizations
Payments from universities and other R&D organizations
Other
TOTAL

Percentage
22
46
13
5
13
100

The dependence on regional public funds may also play a role on the
positive impact that business incubators have on the communities where they are
located, by generating employment opportunities for local people. As the European
Commission reports (European Commission, 2002a), over 75% of the personnel
recruited by EU business incubators comes from the same areas as where the
incubators are located. It is, of course, understood that these results are not to be
taken for granted: companies engaged in knowledge-intensive activities could be
expected to have difficulty finding local people with the required specialist skills.
Nevertheless, the above figures point to a favourable impact on regional and local
labour markets.
Business incubators have also an indirect job creation effect at a regional
level (European Commission, 2002b), as: a) for every one incubator company job, a
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further 0.4 jobs will have been created indirectly via local supply chains that provide
goods and services to the incubator; b) for every one incubator job, a further 1.5 jobs
will have been created in the local and regional communities resulting from
additional spending on local goods and services by people recruited by incubator
companies.
Interestingly, a key characteristic of most of the above theoretical and
empirical findings is that they refer to incubation outcomes and effects on regional
development (e.g. number of new firms, jobs and firm survival) without relating
them to the incubator model – i.e. how incubators organize and manage internally
their incubation processes (Bergek & Norrman, 2008). This implies that the
incubator model has been treated like a ‘‘black box’’ – an approach that is often
unavoidable as commercial sensitivities inhibit internal access to incubators by
researchers. The latter may thus:
 not be able to fully investigate how the internal structure of an incubator
may influence the incubation outcomes, hence potentially distorting the
qualitative and quantitative performance measurements of the incubation
effects on regional development;
 have mostly a piecemeal perspective on the incubator model and its
components, as many observations are external (“outside-in”), postimplementation findings.
These issues are compounded in the case of incubators focusing on
information technology startups - the growth workhorse for many regional and
national economies across the globe. Such startups (and thus their incubators) are
further characterized by growth factors that heavily depend on endogenous needs,
thus increasing the quantity and quality of incubation process parameters that need
to be properly managed.
3. Research Objectives
Our aim is to explore how the internal structure of IT-focused business
incubators can influence the innovation impetus of IT startups and their resulting
effects on regional and national economies. This broad research objective can be
decomposed into three key research questions:
 Beyond isolated incubator model components described in current
research literature, how can an integrated incubation model be described?
 How does IT affect the design and implementation of an integrated
incubator model?
 What are the relevant key success factors that will maximize an
incubator’s positive effects on regional development?
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4. Research Design and Methodology
As a prerequisite to our research effort, we reviewed a number of current
incubator models and IT startup development models. The focus was on
understanding their underlying principles and structural elements. Particular
emphasis was placed on collecting and analyzing relevant research data from
multiple sources, with a varying degree of theoretical rigor and practical insights.
For example, we analyzed a large amount of statistical and survey data, collected by
trans-national government agencies, such as the European Commission-Enterprise
Directorate General. As discussed earlier, the constraint of this approach is that
many of the findings under consideration may not be based on full details of the
internal structure of incubators (i.e. an “outside-in” viewpoint).
The bulk of our research work was focused on empirical research and
longitudinal case studies for developing an IT-focused incubator and extracting
relevant research insights from an “inside-out” viewpoint. Longitudinal case study
research is an established methodology for the early exploration of a research
question (Covin & Slevin, 1989; Galliers & Land, 1987). It can be valuable in
establishing research propositions for either more focused case studies or for wider
studies involving a multiple case study or survey methodology.
The incubator model described in the following sections is the result of one
of the authors’ involvement in the development and operation of an Internet-focused
incubator in the UK, through a combination of participation as consultant and
observer. The participation took place during the earlier stages of the incubator
development but the relationships established were used to continue to observe
outcomes after active participation had ceased.
4.1 Addressing biases
Participant observation is an established technique for collecting in-depth
evidence on a phenomenon. However, there are biases that must ideally be
addressed to preserve validity. Consultant participation introduces an additional
challenge to validity, as the observer participates from a position of influence and
can introduce bias into the process of observing, and/or influence the subjects and
events being observed. The methodology addressed this through data and
methodological triangulation:
 Multiple informants. At least two other researchers were involved and
took independent roles in the incubator. Semi-structured discussions were
also carried out with individuals at weekly after-work events, where
members of the incubator met to discuss issues.
 Multiple sources of evidence. The documents generated by the
incubation process and the notes taken at meetings were reviewed in
detail.
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Multiple time periods. Incubator development issues were discussed
with members of the incubator at a variety of times during the periods of
observation. The interpretations of the researcher were also discussed with
the main actors and their confirmations or disagreements used to qualify
the findings.
Most of the informants were aware of the dual roles of the researcher as being both
consultant and active researcher.
5. Developing an Incubator Model: An Empirical Approach
As mentioned above, little has been written about incubator models (i.e.
how and in what way incubators operate) and most research findings are based on an
“outside-in” viewpoint. Hence, current literature: a) is limited to piecemeal
descriptions of incubator model components; and b) does not comprehensively
describe how these components can be combined, interact with each other and
operate successfully as an integrated entity. For example, (Hackett & Dilts, 2004),
(Peters et al, 2004), (Soetanto, 2004), (Bergek & Norrman, 2008) define a number of
independent incubator model components. Selection refers to decisions concerning
which ventures to accept for entry and which to reject. Infrastructure consists of
localities, office facilities and administrative services. Business support is associated
with coaching/training activities undertaken to develop the incubatees. Mediation
refers to how the incubator connects the incubatees to each other and to the outside
world. Finally, graduation is related to exit policies, i.e. decisions concerning under
what circumstances incubatees should leave the incubator.
Our involvement in the development of an IT-focused incubator provided a
number of research insights on the integration of incubator model components.
Figure 1 depicts a high-level view of our integrated incubator model.
Figure 1. High-level presentation of our integrated incubator model

Incubator Model

Goals and
Outcome indicators

Incubator
Structure

Incubation
Process

5.1 Goals and outcome indicators
The goal of the observed incubator was two-fold:
1. to enhance economic development and reduce unemployment in the region
by facilitating the start-up of local new companies, increasing their survival
rate and growth, while training local entrepreneurs. A key outcome indicator
should be the number of employees, as a measure of job creation;
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2. to specifically stimulate Internet-related IT startups. A key outcome
indicator should be growth in sales for each of the incubated ventures, as a
measure of commercial success.
These goals heavily affect the overall design of the incubator model and the
integration of its components, as IT startups are traditionally characterized by
growth factors that depend on endogenous needs. Accounting for these factors may,
in turn, affect the quantity and quality of incubation process parameters that need to
be properly managed.
In order to address the above issues, we identified a number of critical
factors for the development of IT startups, based on extensive literature review (see
Table 5). These factors were accounted for in the design of the incubator model.
Table 5. Critical factors for the development of IT start-ups

Rothwell et al.
(1974)
Maidique and
Zirger
(1984)
Cooper (1981)
Miller (1983)
Rubinstein
(1976)
Smilor (1987)
Campbell et al
(1985)
Merrifield
(1987)
Kuratko and
Lafollette
(1987)
Feeser and
Willard (1989)
Greene and
Butler (1996)
Oakey (2003)
CUMULATIVE

Innovation
capacity

Marketing
strategy

Organizational
structure
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5.2 Incubator structure
Current research on incubator models often blurs the boundaries between
the structure of the incubator (e.g. support services to incubatees) and the incubation
process (e.g. incubatee selection strategies). In addition, most research insights on
incubation structures are generic and disconnected from the specific goals of an
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incubator. We attribute these shortcomings to the aforementioned “black box”
constraints encountered by most research efforts in this field.
Based on the development of the observed IT-focused incubator, we claim
that in order to account for incubator goals and provide practical support to
incubatees, an incubator structure must be comprised of two key components: a)
capabilities (“who runs the incubator”); and b) venture management and service
provision strategies (“how they run it”).
Capabilities refer to the human resources that are responsible for running the
incubator’s own operations as well as for supporting the incubatees’ strategic and
operational needs. In the observed incubator, the goal of nurturing Internet startups
necessitated the recruitment of multi-talented personnel that had to combine: a)
business experience in innovation management and business growth; and b)
information technology skills and know-how.
For example, the incubator’s CEO had already setup two successful Internet
companies in the UK. In addition, highly qualified web designers and online
marketing experts were members of the incubator staff.
Combined with capabilities, venture management and service provision
(VMSP) strategies provide a basic infrastructure for supporting incubatees and
running the incubation process. VMSP strategies refer to the incubator’s role in the
incubation process and to the services it provides to incubatees. On one end, the
incubator may “hold the hand” of an incubated venture as it progresses through the
phases of the incubation process. This was the case for the observed incubator,
whereby incubatees were also provided with complete management teams. On the
other end of the spectrum, the incubator staff may intervene in a venture either for
providing general guidelines at the beginning of each phase of the incubation
process or for assisting incubatees on an as-needed basis.
A key link between capabilities and VMSP strategies lies with “capability
boundary” decisions: which capabilities need to be permanently part of the incubator
structure and which ones can be sourced externally and used whenever relevant
needs arise. In the observed incubator, the separation of capabilities was
implemented as a three-layer structure with services common across all incubated IT
ventures (see Figure 2). The result was the creation of an efficient operational
environment of shared costs and know-how.
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Figure 2. Internal structure of the observed IT-focused incubator
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The Core Layer is the brain of the incubator. It includes services and
processes necessary for the overall management of the incubator and coordination of
the incubated ventures. Such services include administrative support, accounting
support, marketing, IT and communications infrastructure, building facilities and
facilities management, and recruitment.
The Support Layer is the heart of the incubator. It is comprised of common
services and processes that incubated ventures can tailor to their circumstances and
deploy them as and when they need them. Such services may range from web design
and development to linking with external financing advisors, legal service providers
and the investment community.
The Venture Layer is the womb of the incubator, comprised of all the
incubated ventures. Each venture is an independent entity, utilizing the services
offered by the other layers. This creates a portfolio of innovation, leading to crossfertilization of ideas and sharing of best practice. Such a portfolio approach further
provides a risk diversification mechanism, thus increasing the probability of success
as compared to a single start-up.
5.3 Incubation process
Current research on incubation processes is mostly focused on selection
strategies (Hackett & Dilts, 2004). Selection strategies refer to the first step of the
incubation process: the decision-making framework for accepting/rejecting
candidate ventures for incubation. Such strategies form the basis for effective
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allocation of an incubator’s resources, with respect to both individual incubators
(Lumpkin & Ireland, 1988) and to regional economies (Hackett & Dilts, 2004).
There are two general types of selection strategies: a) selection is focused
primarily on the idea; and b) selection is focused primarily on the entrepreneur. This
implies that selection strategies are the key link between the incubator structure and
the incubation process. For example, in order to pursue an idea-selection strategy,
incubator personnel must have (or have access to) deep knowledge in relevant
information technologies for assessing the commercial viability of ideas. In contrast,
the entrepreneur-selection strategy requires incubator personnel to have the ability to
judge personality as well as to have business development expertise for evaluating
an entrepreneur’s experiences and future potential.
Beyond selection strategies, little can be found in the research literature
about the intrinsic structure of other phases of an incubator process. In the observed
incubator, a significant point of innovation can be found in the process step
following incubatee selection. As selected incubatees were Internet focused by
definition, we introduced the idea of ‘concept fakeware’ – the extensive use of
Internet technologies for quickly prototyping ideas qualified by the incubator’s
selection strategy.
The observed incubator implemented a Concept Fakeware Lab that provided
incubatees with a scaled down IT infrastructure of a web design agency and hosting
provider. Incubatees can use the services of the Lab to quickly develop an online
presence and reach test markets for their products and/or services. The direct benefit
is the generation of real-market feedback as early as possible in a venture’s lifecycle,
thus helping: a) the incubatees, to improve and enrich their business plans; b) the
incubator, to decide whether or not to continue allocating resources for moving the
venture into the next phase of the incubation process. For example, one of the
selected venture ideas that were tested in the Lab was the development of an online
service for anonymous online shopping. Although the original idea was about letting
users make purchases from any website, ‘fakeware’ feedback from test-target market
indicated that users would not trust even an anonymous service for shopping from
any website. The business plan was consequently modified to include a “walled
garden” of certified websites from which users of the service could make
anonymous purchases.
A high-level form of the observed incubator’s incubation process is depicted
in Figure 3.
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Figure 3. Incubation process of the observed IT-focused incubator
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The Generation phase of the process provides the ‘fuel’ of ideas for the
incubator, as qualified by its idea-selection strategy. New ideas are stretched by an
early evaluation of their value potential. It should not come as a surprise that a large
number of ideas can be generated at this stage but only a handful of them may stand
up to the scrutiny of business acumen. The refinement of ideas builds heavily on the
networked nature of the incubator, as experts from other ventures as well as from the
Core and Support Layers of the incubator offer significant specialist input at this
stage.
The Acceleration phase of the process is the ‘combustion chamber’ of the
incubator, where the ideas qualified in the Generation phase are structured as
commercial propositions. At this stage, the process and IT infrastructure for the
venture are prototyped and the basic capabilities needed for its commercial take-off
are investigated and sourced. The bulk of work is separated into two work streams:
 Business Modeling, where the initial commercial profile of the venture
is developed, alternative scenarios are defined and strategic options are
identified. This workstream is focusing on researching potential target
markets, identifying revenue streams for the new venture, projecting its
capacity for growth and evaluating its sustainability.
 Venture Prototyping, where a qualified idea is quickly set up as a
skeleton business and tested in the Concept Fakeware Lab, in order to
establish its market acceptance. This workstream is focusing on deploying
the basic infrastructure for the new venture, evaluating the qualified idea’s
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main characteristics with a test market, and providing real-market
feedback for business modeling.
The Commercialization phase of the process is the ‘after-burner’ of the
incubator engine, where the propositions that were proved commercially viable in
the previous stage are now fully developed into independently operating business
entities. At this stage, the incubation efforts are focusing on going from prototype to
mass commercialization. Support functions like branding, advertising and public
relations are implemented in full force while scaling up of the infrastructure occurs
in line with the growth projections for the venture.
6. Conclusions and Future Research
The aim of this paper was to shed light into the internal structure (incubator
model) of an IT-focused incubator, as a first step in gaining higher quality insights
on how incubator models affect incubation outcomes and influence regional
economies.
Our review of research literature on incubation revealed that most
theoretical and empirical findings refer to incubation outcomes, often drawn
independently from the incubator model. This “outside-in” approach is justified as
an unavoidable constraint caused by commercial sensitivities that preclude
researchers from internal access to incubators. At the same time, this approach
creates a number of problems.
First, current research efforts are limited in scope to a piecemeal description
of incubator model components, without exploring how these components can be
combined, interact with each other and operate successfully as an integrated entity.
Second, the bulk of research findings on the incubation process refer to selection
strategies but little else is recorded and analyzed about the details of the overall
incubation process.
In order to remedy these problems, we provided an “inside-out” perspective
which is based on our involvement in and observation of the development of an ITfocused incubator in the UK. We described a practical incubator model with three
integrated components: a) Goals and outcome indicators; b) Incubator structure; and
c) Incubation process.
With respect to incubator structure, we addressed two key components –
capabilities, venture management and service provision (VMSP) strategies – and
suggested that VMSP strategies may be positioned on a scale ranging from “hand
holding” to “as needed”. These components are then organized in the form of a
three-layer structure in a way that promotes an efficient operational environment of
shared costs and know-how.
In terms of the incubation process, we discussed the effect of IT
technologies in its design and implementation. We introduced the idea of “concept
fakeware” and discussed its benefits and implementation specifics in the context of
our observed incubator. We then described the intrinsic details of the observed

The Role of IT-Focused Business Incubators in Managing
Regional Development and Innovation

47

incubator’s incubation process which is implemented as a series of three stages:
Generation, Acceleration, and Commercialization.
In the next phase of our research, we will further observe the operation of
the IT-focused incubator in order to:
 identify obstacles and catalysts in IT startup development
 fully structure the link between our incubator model and regional
development theories, by exploring the impact of incubation outcomes on
the regional economy.
Relevant research questions that we aim to pursue are:
 Do selection strategies differ depending on the surrounding context of
the incubator? (Is it, for example, reasonable to use the same selection
criteria in rural as in urban areas?)
 How does alignment of our incubator components influence regional
economies? Which combinations of goals, incubator structures and
incubation process implementations may maximize the impact on a
region’s development?
 The issue of efficient use of regional resources needs to be investigated:
do some incubator models require sourcing of fewer resources in order to
achieve the same level of performance than other models?
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