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Incubator specialization and size
Abstract: Research on incubators show that size is important in achieving efficiency and
networking benefits for clients. However, little research has focused on what factors influence
incubator size. We theorize and show partial support for size benefits to incubator
specialization. Analyses of the relationship between size and four distinct specialization
strategies in a sample of 96 European incubators show that incubator size is positively related
to a strategic focus on universities and research institutes as recruitment channels and to a
focus on sustainability, but not to a regional or industry focus. Paradoxically, tenants with a
focus other than sustainability often dominate sustainability-oriented incubators, suggesting
that sustainability may be more of a legitimating strategy than an explicit selection criterion.

Keywords: Business incubator, industry, region, university, sustainability, specialization,
focus, size.

1. Introduction
Incubators are core actors in entrepreneurial ecosystems (Sentana et al., 2017; Lamine
et al., 2016; Soetanto and Jack, 2013) that provide various forms of start-up support, such as
physical space, advice-giving, and networking possibilities (Amezcua et al., 2013; Xiao and
North, 2017; McAdam and Marlow, 2011; Aaboen, 2009; Autio and Klofsten, 1998; Redondo
and Camarero, 2019). Through various specialization strategies such as sustainability,
regional development or technology transfer, incubators also constitute instruments for
steering the social and technological progress of regions and societies. Over the last few
decades the number of incubators has increased substantially and they have consequently
attracted much research interest (Klofsten and Bienkowska, 2019; Lobosco et al., 2019). To
date, the research on incubators has tended to focus on the design of various targeted
incubator initiatives (Bergek and Norrman, 2008; Barbero et al., 2014; Hernández and Carrà,
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2016) and practices to enhance start-ups support within incubators (Sung et al., 2003;
Bøllingtoft and Ulhøi, 2005; Meyer, 2003; Scillitoe and Chakrabarti, 2010; Clausen and
Korneliussen, 2012).
A stylized yet important finding from this body of literature is that incubator size is
important in achieving efficiencies and networking benefits for their clients (Klingbeil and
Semrau, 2017; Aerts et al., 2007; Allen and McCluskey, 1990). For example, Schwartz and
Hornych (2010, p. 487) showed in a study of 150 German incubator tenants that incubator
size (measured in number of tenants) was positive correlated with their tenant’s engagement
with customers, suppliers and technological partnerships. More recent studies also indicates
that incubator size can have lasting effects on tenant firms’ development (Klingbeil and
Semrau, 2017; Lukeš et al., 2019).
The growing number of incubators has made recruitment of high-quality tenants more
challenging (Schwartz and Hornych, 2012). Yet, there is little research on what factors
influence incubator attractiveness and subsequent size. 1 This constitute a significant
theoretical and practical problem for research on business incubators: While research provides
guidance on how best to design incubator initiatives to support tenants, it provides little
guidance on what factors influence tenant recruitment and incubator size. This lack of
research is problematic not only because of the reasons behind the identified scale benefits of
incubators remains opaque, but also because new incubator initiative faces recruitment
challenges at the onset of their operations and attempts to reach a sufficient size may be very
heterogeneous.
In this article we begin to address this research gap by investigating how specialization,
a strategy frequently applied by incubators to attract tenants (Vanderstraeten and Matthyssens

A formal literature review (see Appendix 1) of all published studies on incubators in the 14 major
entrepreneurship and innovation journals revealed but 5 papers specifically attending to incubator size or
specialization, and none which sought to predict incubator size.

1
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2012), influences incubator size and the challenges they face in recruiting tenants. In
particular, we (i) address the relationship between specialization and incubator size (measured
as number of tenants), and (ii) identify major recruitment challenges facing incubators.
We theorize that incubator specialization is positively related to incubator size and test
this hypothesis in a sample of 96 Northern European incubators. Since incubators can
specialise along several dimensions, for instance, by focusing on specific industries, sectors,
or regions (Schwartz and Hornych, 2008); recruiting through specific channels (Bergek and
Norrman, 2008; Mian, 1997); or choosing specific purposes or concentrations, such as
environmentally sustainable ventures (Fonseca and Chiappetta Jabbour, 2012), we test our
hypothesis for four different types of specialization: industry focus, regional focus, university
and research focus, and sustainability focus.
Our paper contributes to the literature by showing that specialization is related to
incubator size and that specialization effects should be considered when launching new
initiatives. Specifically, we find that sustainability specialization and specialization toward
universities are positively related to incubator size respectively, whereas industry focus or a
regional specialization are not significantly related to incubator size. We also shed light on the
primary challenges faced by incubators in recruiting new tenants and we show that incubators
with a sustainability specialization perceive tenant recruitment to be less challenging than
incubators without such specialization. Furthermore, post-hoc analyses revealed that although
sustainability specialization is positively related to size and negatively related to recruitment
challenges, the proportion of sustainability-oriented tenants in incubators with a sustainability
focus tends to be low, indicating that image effects may explain at least some of the positive
effect on incubator size and ease of recruitment. Thus, sustainability focus may be more of a
legitimating strategy than an explicit selection criterion, constituting another example of the
disconnect between societal needs and entrepreneurial efforts (Phillips, 2018). We elucidate
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and problematize these findings in light of free-text responses provided by incubator
managers.
The paper is structured as follows: In the next section, we review the incubator literature
and in particular the role of incubator specialization to theorize on the potential drivers of
incubator size. From this we derive a set of hypotheses. We then present our data and
methods, followed by quantitative and qualitative results, a discussion, and conclusions with
implications for research and practice.

2. Prior literature on incubator specialization and tenant recruitment
In the 1980s, the emergence of incubators in Europe was accompanied by general criticism of
their specialization; incubators were providers more of physical space and less of critical
support tailored to the needs of start-ups undergoing early-stage development. In the eyes of
Autio and Klofsten (1998, p. 33), incubators were lacking in process specialization (soft
resources) and placed too much emphasis on configuration (hard resources). Subsequently,
however, incubators have steadily, and relatively successfully, developed more effective and
more relevant start-up support to satisfy the real needs of entrepreneurs (Soetanto and Jack,
2013; Somsuk and Laosirihongthong, 2014; Lamine et al., 2016).
Incubators today face new challenges – no less critical – of how to grow their inflow
of tenants: how to best create attractiveness, find a niche in their particular entrepreneurial
ecosystem (Vanderstraeten and Matthyssens, 2012), and manage relations with key
stakeholders (Chan and Lau, 2005; Ejermo, 2016; McGowan et al., 2011). Incubators receive
public funding and support in most European countries where, as elsewhere, innovation is
highly desired. Incubator funding, thus, constitute a tool for funding bodies to influence the
direction and speed of technological progress. To ensure effective use of public funding,
however, governments require incubators to meet predetermined operational criteria; for
5
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example, incubators are often evaluated according to the number of tenants they serve
(Sandström et al. 2016). To reach sufficient size, the inflow to the incubator needs to be large
enough (Bank et al., 2017).
Studies have observed that recruitment strategies vary among incubators as they seek
to attract entrepreneurs and their ventures and fulfil the specialization goals of the incubator
(Bergek and Norrman, 2008). Selection criteria are designed to realize the objectives of the
incubator (Allen and McCluskey, 1990). With flexible or broad selection criteria, the
incubator is able to attract tenants from a larger pool of potential tenants; with stricter
selection criteria, the incubator can better provide niched services and networks (Gabarret et
al., 2014; Grimaldi and Grandi, 2005).
Despite potential drawbacks to choosing a specialization such as a heightened
competitive atmosphere among tenants, benefits seem to outweigh drawbacks (e.g. Schwartz
and Hornych 2008; 2010). A specific specialization makes it easy to describe the type of
focused support that prospective tenants may expect and strengthens the credibility of the
offer; a specific specialization also facilitates the design and provision of tailored services and
domain-specific capabilities (von Zedtwitz and Grimaldi, 2006). A well-formulated
specialization also attracts tenants who more likely share common interests and competencies,
thus supporting knowledge transfer and networking activities. Hansen et al., (2000) argued
that advantages to association through incubator tenancy are greater when tenants share
common goals, and there are benefits with same-sector tenants in sharing of knowledge and
technical resources (Chan and Lau, 2005). Similarly, the study by Schwartz and Hornych
(2008) detailed three main benefits when incubators choose a specialization: (1) tailored
facilities and equipment, (2) targeted service offerings, and (3) a profile-enhanced image.
Moreover, Ebbers (2014) found that incubators with a strong network specialization both
influence the tenant’s opportunities to establish new business deals both also their “tertius
6
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iungens specialization” (p. 1) that provide skills in the identification of potential future
business networks in the vicinity to their current business context.
Consequently, incubators that have specialised by choosing a clear specialization will
increase their attractiveness and subsequently their size. This forms the conceptual logic of
our baseline hypothesis, formulated as:
Hypothesis 1: Incubator specialization will be positively related to incubator size.
There are several options for incubators who want to specialise by choosing specific
specialization strategies Von Zedtwitz (2003) studied inter-organisational competition
between incubators using Porter’s 1986 description of four dimensions: segment scope,
geographical scope, industry focus, and vertical scope. Later studies have highlighted the
specific impact of geographical scope and industry focus, the extent to which incubators are
focusing on academic spin-offs; and whether incubators seek to facilitate sustainability among
tenants (Bergek and Norrman, 2008; Barbero et al., 2012, 2014; Fonseca and Jabbour, 2012;
von Zedtwitz and Grimaldi, 2006). As a follow-on to these earlier studies this article focuses
on four aspects of incubator specialization: industry focus, regional focus, university and
research focus, and sustainability focus:
Industry focus: Incubators can choose to focus on a particular industry or a set of industries
(Grimaldi and Grandi, 2005). This specialization aims to create synergies based on
competencies relating to specific technologies or competitive environments (Grimaldi and
Grandi 2005). Hansen et al., (2000) and Chan and Lau (2005) argue that clustering tenants
from the same or similar sectors improves both knowledge and resource sharing, and the
quality of premises and equipment (Schwartz and Hornych, 2008). Additionally, managers of
business incubators with a defined specialization will be able to develop sector-specific
knowledge and expertise as they address tenant needs, leading to a process of path-dependent
7
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experiential learning (von Zedtwitz and Grimaldi, 2006). Consequently, a formal industry
focus in incubator specialization will enhance their technological and strategic competencies
of by experiential learning among incubates as well as in the incubator management, leading
to a first contextual hypothesis:
Hypothesis 2a: Industry focus will be positively related to incubator size.

Regional focus: Incubators can focus on a particular geographical location to tap more easily
into business networks, which tend to be of a regional nature (von Zedtwitz and Grimaldi
2006). In addition, public support initiatives often have a regional focus, thus providing
funding opportunities for regionally oriented incubators (M’Chirgui et al., 2018; von Zedtwitz
and Grimaldi 2006). A regional focus is congruent with the idea that entrepreneurial
ecosystems are geographically delimited and require some combination and leveraging of
elements, such as regional knowledge sharing, institutions, markets, and infrastructure (Stuart
and Sorenson 2003). Regional focus has thus been highlighted as an important factor to
consider in evaluating incubators (M’Chirgui et al., 2018). By benefiting of regionallybounded social networks in attracting tenants, we argue that incubators that specialize on
recruiting tenants from a particular region will be larger than incubators that do not, forming
the basis of our second contextual hypothesis:
Hypothesis 2b: Regional focus will be positively related to incubator size.
University and research focus: Another theoretically plausible specialization is to locate near
or in university environments and focus on recruiting tenants in knowledge-intensive areas
(Lundqvist, 2014; Hayter, 2016; Soetanto and Jack, 2016; M’Chirgui et al., 2018). Mian
(1996) considered linkages with universities to be a major factor in the success of incubation
programs. Similarly, Autio and Klofsten (1998) recognized closeness to a university as a
8
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major success factor in the longevity of incubators. By targeting recruitment to universities
and research institutes, incubators can promote the passage of new knowledge across the socalled knowledge filter, which impedes commercial applications of new knowledge
(Audretsch, 2007; Klofsten et al., 2018). Incubator recruitment from universities has been
noted often attract tenants with strong technological know-how (Mian, 1996). However, due
to the multitude of educational specialties inherent in a university environment, nearby
incubators tend to avoid limiting tenant specialization to a particular industry or sector (Phan
et al., 2005; Schwartz and Hornych, 2008). For incubators that are spatially proximate to a
university environment, the pool of talent and technological spillover may be fruitful enough
to generate a flow of tenants without the need for incubators to specialize in a specific
industry (Sharif (2012). Hence, we formulate a third contextual hypothesis:
Hypothesis 2c: University and research focus is positively related to incubator size.

Sustainability focus: A final but emerging notion in the literature is the focus of certain
incubators on attracting or developing tenants with sustainable operations and/or business
models. With sustainability we here take a broad view that includes ecological as well as
social sustainability (Côté and Cohen-Rosenthal, 1998), Incubators with a sustainability
specialization, support entrepreneurs who create businesses that benefit the environment by
reducing or reversing negative environmental impacts. Some studies, like the Potts (2010)
study in Australia and the Fonseca and Chiappetta Jabbour (2012) study of six incubators in
Brazil, show that sustainable incubators offer support similar to conventional ones:
Sustainability-oriented incubators provide physical space for a set length of time, which
reduces operational costs but allows time to refine a sustainable business model (Klofsten and
Bienkowska, 2015). However, due to a growing consensus on the urgent necessity to green
the economy and decouple economic growth from environmental pressure (Fichter et al.,
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2016; OECD, 2013), national and international policies that support finding solutions to
fundamental challenges such as climate change, biodiversity, and water scarcity have been
rapidly emerging (European Commission, 2014). Incubators with a sustainability
specialization can thus capitalize on the funding currently being made available for
sustainable business practices and on the substantial interest from entrepreneurs. Few studies,
however, have explored sustainability specialization among incubators (Potts, 2010; Fonseca
and Chiappetta Jabbour, 2012). The emerging trend of sustainability-oriented incubators
offers an opportunity to examine the extent to which tenant recruitment may be fulfilled
without the need to specialize in a specific industry or in a specific region. This forms the
logic of our fourth and final contextual hypothesis:
Hypothesis 2d: Sustainability focus will be positively related to incubator size.

Important to note is that while there may be complementarities or substitutes in specialization,
these four categories of specialization are not mutually exclusive in concept. Some
combinations, however, may be less common in practice. For example, previous research
suggests that university incubators tend not to focus in any one industry or sector (Phan et al.,
2005), while several examples describe university-based incubators that also develop a
sustainability specialization (Côté and Cohen-Rosenthal, 1998; Fonseca and Chiappetta
Jabbour, 2012). This means that conceptually, each type of specialization constitutes
dimensions along which incubators may choose to focus; many, however, choose to be or
remain generalists.

3. Methodology
3.1 Data collection and description
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A survey was sent to incubator representatives in Finland, Germany, and Sweden in the
summer of 2014. The Swedish incubators were identified through the Swedish Incubators &
Science Parks (SISP) member registry; the Finnish incubators through data from the Finish
Science Park Association (Tekel); and the German incubators through the German
Association of Innovation, Technology and Business Incubation Centres (ADT). In total,
management in 360 business incubators, comprising all active incubators listed with the three
organisations at the time, received the questionnaire. The questionnaire was sent via e-mail
and after one reminder generated 96 responses (Germany: 65 [response rate 22%]; Finland:
11 [69%]; Sweden: 20 [45%]). The higher response rates in Finland and Sweden may stem
from a greater personal access to the incubator managers in these smaller lists, where personal
reminders may have been more effective.
In all three countries, incubators tend to have relatively small staffs. In Sweden, the
mean number of permanent employees was 6.5; in Germany, 5.7; and in Finland, 4.0. The
average number of tenants was 12 in Finland, 20 in Sweden, and 39 in Germany. Concerning
industry specialization, most incubators in our study (54%) were generalists. Among those
with a particular industry specialization, the most common sectors were IT/telecom,
cleantech, and manufacturing. Table 1 presents the sample characteristics and correlations of
the independent variables.
----------------------------------- Insert Table 1 here-----------------------------------

3.2 Variable definitions
The questionnaire comprised items in three domains: Incubator characteristics (e.g., aims,
ownership, and number of tenants); Tenant recruitment focus and practices (e.g., recruitment
11
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focus, profiling, and challenges); and Tenant support (e.g., type and amount of support
offered to tenants).
The main dependent variable in our study is number of tenants currently in the
incubator (Smilor, 1987). This variable was measured by an open question asking all
incubator managers to report the number of tenants currently located in their incubator
(labelled “Tenants”). In addition, we also assessed the perceived challenge associated with
recruitment. This ordinal variable that measured how challenging the incubator perceived
recruitments of tenants to be (labelled “Challenge” ranging from “generally not challenging”,
through “sometimes challenging”, to “generally challenging”) (e.g. Alsos et al., 2011).
The four independent variables in the study corresponded to the possible
specialization strategy under investigation and comprised primary dichotomous independent
variables: university/research institute focus (i.e. whether or not universities or research
institutes were among the incubator’s two most important recruitment channels, labelled
“University”), regional focus (i.e. whether or not the incubator recruitment was focused on
star-ups in the incubator’s region or local area, labelled “Regional”), industry focus (i.e.,
whether the incubator was a generalist or focused on a specific subset of industries, labelled
“Industry”); and sustainability specialization (i.e. whether or not the incubator was to a great
extent profiled as green, environmental or sustainable, labelled “Sustain”) (von Zedtwitz
2003). Control variables. We also included dichotomous variables for the country of origin
(labelled “Sweden”, “Finland”, and “Germany”) as control variables.
The questionnaire also contained an open-ended response item on why tenant
recruitment was considered challenging (for those who had indicated that recruitment was not
without challenges). Of the 64 respondents who stated that it was “sometimes” or “generally”
challenging, 49 (77%) provided free-text responses to this item. These were analysed using
qualitative content analysis as described below.
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3.3 Descriptive, bivariate and multivariate analyses
We began our analysis by constructing a correlation matrix (Table 2) between the
independent variables and the number of tenants in the incubator. A few remarks on the
correlations are in order. Number of tenants was positively correlated with a university and
research focus (r=0.26) and a sustainability specialization (r=0.32), but negatively correlated
with a regional focus (r=-0.29). Challenges with recruitment was negatively correlated with
incubator size, which is suggestive of face validity – that smaller incubators are small
precisely due to challenges with recruiting enough tenants. 2 The other variable found to
correlate with perceived challenges with recruitment was sustainability specialization, which
had a negative correlation (-0.26). Figure 1 shows the distribution of sustainability-oriented
incubators and those that are not sustainability focused (the distributions are significantly
different between the groups, Mann-Whitney U=322.0, p=0.018). We then examined our
hypotheses – i.e. whether each of the four types of specialization was positively related to
incubator size – using ordinary least square regression (Table 2). 3
----------------------------------- Insert Figure 1 here-----------------------------------

Technically, Challenges with recruitment is an ordinal variable. Note, however, that the results are, for all
practical purposes, the same whether the Spearman or the Pearson correlation (which the table is based on) is
applied.
3
Incubators as well as any organization could be characterized by “growth thresholds” in terms temporary or
permanent limitations to expand. Methodologically, this be seen as stochastic “noise” in a linear regression
model by introducing heterogenous variability in incubators seeking to grow to a specific level (set for example
by the size of current premises) and then considering further growth only to the extent that the limiting supply
side factor (size of current premises) can be expanded or modified. Assuming that this is true for all incubators,
this would introduce a randomly distributed error term which is captured in the residual of our regression model.
As we do not know to what extent this phenomenon exist or is a problem or not, it is not possible to test whether
such thresholds could introduce errors that are randomly or systematically distributed across incubators.
2
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3.4 Content analysis of open-ended response items
The qualitative analysis focused on the responses to the open-ended question on perceived
recruitment challenges (among those who indicated that recruiting, at least sometimes, was
challenging). Two independent researchers analysed the free-text responses using a
conventional content analysis approach that generated groups of responses (Hsieh and
Shannon, 2005). In conventional content analysis, categories and category names derive as
inductive category development (Mayring, 2000). In cases of disagreement, the statements
were discussed until consensus was reached. We then compared the results of the content
analysis between the four types of incubator specialization, and of respondents who generally
experienced tenant recruitment as challenging with those who only sometimes did so.
4. Results
Controlling for the other independent variables and incubator country, the regression model
(Table 2) showed a clear relationship between recruitment focus and size as measured by the
number of tenants in the incubator. Controlling for the other independent variables and
incubator country, incubators who focus their recruitment on universities and research
institutes have on average 19 more tenants than those who do not (ß=18.8, p <.01); incubators
that are specialised on sustainability have on average 16 more tenants than those who are not
(ß=15.8, p <.05); whereas those who focus their recruitment on the region or local area of the
incubator have on average 11 tenants less that those who do not (ß=-10.5, p <.10). Note,
however, that the negative regression result for regional focus is statistically significant only
at the 10% level. Like for the zero-order correlations, we find industry focus to be unrelated to
the number of tenants in the OLS analyses. While Swedish incubators were not significantly
different in size from those in the baseline group (Finish incubators), German incubators had
on average 22 more tenants than the Finish ones (ß=25.9, p <.05).
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Thus, our multivariate results, similarly to those suggestive in the descriptive and
bivariate analyses, show support for hypotheses 2c and 2d, but not for hypotheses 2a and 2b.
Thus, some types of specialization are related to incubator size, in particular for incubators
that focus on recruitment at universities and research institutes or those with a sustainability
specialization. Consequently, we find mixed support for hypothesis 1. We now turn to our
qualitative and post hoc analysis to shed light on the dynamics underlying our multivariate
results.

4.1. Qualitative evidence and post-hoc analysis
The content analysis of the open-ended responses to the question on perceived recruitment
challenges generated nine response categories that were not mutually exclusive. The first
three categories (mentioned by more than 25 percent of the respondents) were the largest and
contained responses labelled “region”, “economic cycle”, and “supply of entrepreneurs”.
Respondents who referred to the region as a main issue related to difficulties in new tenant
recruitment highlighted aspects such as the size of the region, its entrepreneurship tradition,
geographic location, and flow of people out of the region. For example, one respondent
claimed that “The deal flow in the region is generally low”. The respondents who referred to
the business cycle as a main issue related to difficulties in new tenant recruitment highlighted
aspects such as favourable economic conditions and the labour market (claiming that when
the economy is thriving, people tend to stay in the work force and not start businesses). For
example, one respondent claimed “Especially the last two years it was difficult to find new
tenants. This mainly depends on the favourable economic situation”. The last of the three
most frequently mentioned reasons related recruitment difficulties to the supply of
entrepreneurs, that is, there were too few nascent entrepreneurs available. For example,
“Currently, there are very little business start-ups.”
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These three were followed by four groups of responses (among 15 and 20 percent of
the respondents) clustered around labels such as “rigorous selection criteria”, “specialization”,
“lack of resources”, and “competition”. Respondents who referred to the selection criteria
implied that the challenge was not finding interested entrepreneurs, but finding ones that met
their rigorous selection criteria in the screening phase. For example, one response was
“difficult to find business case that we believe may succeed”. Respondents who claimed a
specialization generally stated that the main challenge was finding tenants who fit their
profile. For example, “Specialization on certain sectors do not allow the inclusion of
undertakings in other sectors”. Respondents who mentioned lack of resources claimed that
they lacked, for example, funding, equipment, or human resources: “[the building] is 30 years
old and even older.” Lastly, respondents who mentioned competition claimed that other
incubators, or the availability/price of office space more generally, decreased the
attractiveness of their own offer: “Competition with other incubators nearby where free space
is available”.
The remaining two groups had only two or three respondents each and related to the
“reputation of the incubator” and the “size of the incubator”. The former group claimed that
the incubator was not well-enough known to attract new tenants and the latter mentioned
difficulties filling the large space available to the incubator. For example, “our services are
not known well enough” or “difficult to maintain the amount of tenants due to the large area
of the location (18.000 m²)”.
----------------------------------- Insert Table 2 here-----------------------------------
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The qualitative data suggest that the types of challenges experienced by incubators
differed depending on the level of difficulty experienced. Notably, among those who found
recruitment challenging in general, the most commonly mentioned issue by far was the region
(mentioned by almost 50%), followed by the supply of entrepreneurs, the business cycle, and
specialization. Those who only occasionally found recruitment to be challenging tended to
mention the economic cycle, the supply of entrepreneurs, and competition as main issues.
Region seemed to be much less of an issue for this group (less than 10%).
The types of challenges also varied depending on specialization. None of the
sustainability-focused managers responded that it was generally challenging to recruit tenants
and less than half said it was sometimes challenging (Figure 1). The most frequently
mentioned difficulty for those who experienced any challenge was specialization, because
“founder[s] in the area of environmental technology are only few and represent only a very
small part of the overall number of founders”. The challenges experienced by the regionally
focused incubators and those with an industry focus were similar to those of their counterparts
(i.e., generalists with regard to industry or region). However, the incubators who recruited
from universities and research institutes tended to more frequently mention challenges
relating to a lack of resources compared to those who focused on other recruitment channels.
For instance, one respondent mentioned that they had had to pause incubation services
“because of the lack of financial resources”.
Overall, our qualitative evidence, combined with the post-hoc analyses of tenant
profile among sustainability-oriented incubators, suggests that incubators with a sustainability
specialization may benefit from branding with a sustainability focus. Examinations of the
tenant profiles in the sustainability-focused incubators reveal that a large proportion of them
accepted tenants who did not meet the sustainability criterion of the incubator. One
explanation may be that ventures applying to incubators tend to be in a stage where their
17
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actual value proposition, business model, and so on are still uncertain. For those ventures still
in development, sustainability-oriented incubators must decide whether to take a chance that
the tenant will develop along sustainability lines, or that the incubator can influence tenant
development in such a direction. Such an interpretation is in line with the Alsos et al., (2011)
classification of potential incubator tenants as either “Ideal incubatees” (desirable tenants who
fit the incubator’s criteria profile) or “Actual incubatees” (tenants who primarily do not match
the ideal profile, but have the potential to eventually do so). The section below discusses the
implications of our study for research on incubator specialization and sustainability
entrepreneurship.
Because our data allowed us to investigate the sustainability focus of the incubator
tenants, we conducted a post-hoc analysis to investigate how strictly sustainability focused
ventures maintained this focus when recruiting new tenants. The results revealed that only
two out of 14 sustainability specialized incubators had a majority of sustainability focused
tenants, with an average of only 20% sustainability focused tenants. Thus, it seems that most
sustainability-oriented incubators have lax requirements concerning the focus of their tenants.

5. Discussion and contributions
This paper addressed the relationship between specialization and size (i.e., number of tenants)
of 96 incubators in three countries and identified the major recruitment challenges they
experienced. The results reveal not only significantly differences between specialist and
generalist incubators along some of the studied dimensions, but also quite large differences in
some cases. While the average size of the studied incubators was 32 tenants, our results show
that a sustainability specialization or a focus on universities and research institutes as
recruitment channels was associated with an increase of 16 and 19 tenants respectively. These
results indicate that there are divergent paths towards operational scale (size) in incubators.
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Not all specialization strategies, however, were associated with larger incubator size. A
specialization toward a particular region was associated with a reduction in the expected
number of tenants: the average in this group was 11 (significant only at the 10% level). An
industry focus had no significant effect on incubator size. We also found that size differed
significantly between incubators across the three countries studied, and that most incubators
perceived a broad range of challenges in recruiting new tenants. The type of challenges
experienced seemed to vary between incubators with a defined specialization and those with
no strict specialization. Studies have shown that a narrow regional and target group
specialization in fact can lead to a "critical mass" problem which in turn leads to challenges in
finding tenants (Bank and Kanda, 2016). In order to secure a sufficient inflow of tenants,
incubators with too narrow regional or target group specialization may thus at time be prone
to abandon or change their specialization (Fichter et al., 2016).
Despite the advantages of choosing an industrial or sector specialization (Schwartz
and Hornych, 2008; Von Zedtwitz and Grimaldi, 2006), our study identified no significant
general relationship between industry specialization and incubator size. This does not
necessarily mean that all types of industry or sector specialization are unrelated to incubator
size. For example, it may be that some industries are positively related to incubator size and
other industries negatively related to that measure. Thus, on average, we observed no
difference between incubators with and without a defined specialization toward an industry or
sector. Our sample was not large enough to include variables for each specific industry in the
regression model; however, post-hoc tests revealed significant zero-order correlations
between incubator size and some industries (e.g., IT/telecom, culture and the arts, and the
creative industries). Nevertheless, these results must be confirmed in future research as they
are not robust to Bonferroni corrections (Armstrong, 2014).
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Regional specialization was marginally significant in the opposite direction to our
predictions; our analyses indicated a negative effect of such specialization. An explanation for
this result may be that incubators with a regional focus could be more common in regions
struggling with low levels of business start-up. For example, governments in such regions
may be more prone to spend resources trying to stoke entrepreneurship. If so, supporting
struggling regions may be the raison d'être for many of the incubators that have a
specialization toward a specific region. These results may also reflect that a regional focus is
not attractive to new ventures and that other types of specialization, or no specialization at all,
are better choices for an incubator if size is a main concern. For example, Gabarret et al.,
(2014, p. 458) state that “small public incubators […] generally depend on small cities and
often face difficulties due to a lack of resources and inadequate competitiveness in
comparison with well-equipped, more dynamic incubators that may sometimes be
geographically close by.” Thus, while entrepreneurship depends on the local and regional
context (Feldman, 2001; Audretsch and Keilbach, 2007) – and most responding incubators
consider regional or national economic development to be an important aim – our results
indicate that a strong focus on local ventures in the recruitment process may have a negative
effect on the size of the incubator.
Focusing on recruitment from universities and research institutes had the strongest
positive relationship with incubator size, indicating that this is an attractive niche. While this
may be due to high demand, it may also reflect strong access to resources for this type of
incubator. That access to such resources is desirable could stem from ideas about the
importance of fostering knowledge spill-overs between research institutions and new ventures
(Schwartz and Hornych, 2012). This argument applies to both private investors (who would
be hoping for high returns) and governments (who would be aiming to support economic
growth). However, our results indicate that any causal link between a university and research
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institute specialization and incubator size would be more likely related to demand than supply
of resources. The reason is that lack of resources was the most frequently mentioned
challenge in recruiting new tenants for incubators with a university and research institute
specialization. The expressed lack of resources may reflect that firms from R&D intensive
sectors are highly dependent on complex equipment and other expensive resources, rather
than a dearth of funding; still, resource abundance is a less likely explanation for the larger
size of the incubators that choose to focus on universities and research institutes as
recruitment channels.
Sustainability specialization was also related to larger incubator size, indicating that
this too is an attractive niche. Interestingly, of the sustainability-focused incubators that
experienced some challenges in recruiting new tenants, half of them stated that their
specialization was a main challenge. Because our data allowed us to investigate the
sustainability specialization of the incubator tenants, we conducted a post-hoc analysis to
investigate how strictly sustainability-oriented incubators adhered to this focus in recruiting
new tenants. The results revealed that sustainability-oriented incubators are often dominated
by tenants that do not have green, sustainable, or environmentally friendly products and
services as their core business. Thus, it seems that most sustainability-focused incubators have
lax requirements concerning the sustainability specialization of their tenants. Bansal and Roth
(2000, 718) proposed three motivations for a sustainability specialization among
organisations: “competitiveness” (economic opportunities), “legitimation” (improved image),
and “ecological responsibility” (ethical motives). Incubators, like other organisations, may
thus adopt a sustainability specialization to strengthen their image, and a tenant may join to
strengthen theirs. While a small proportion of sustainable tenants do not preclude an authentic
concern for ecological responsibility, our results indicate that much of the effect (i.e., the
larger size of sustainability-oriented incubators) may have more to do with legitimacy than
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intent concerning the actual criterion for tenant acceptance. First, incubators with a
sustainability specialization may be more attractive to potential tenants because of the image
effects that are conferred on their tenants, potentially increasing the intangible value of their
offering to tenants versus other incubators. Second, a sustainability specialization may confer
benefits from other stakeholders such as authorities, funders, and collaborators (McGowan et
al., 2011; Phan et al., 2005), encouraging incubators to highlight sustainability without
necessarily adopting a stricter selection criterion. If true, such window dressing would
constitute another example of the disconnect between societal needs and entrepreneurial
efforts (Phillips, 2018). To the extent that sustainability is a genuine goal for incubators, we
propose that incubators with such a specialization adopt a focus on “greening” their tenants in
terms of facilitating or encouraging sustainability thinking in their development of products
and processes, rather than select tenants whose products and processes are already
characterized as sustainable. Regardless of whether one adopts the cynical view of a
sustainability focus as a primarily legitimacy-enhancing strategy, or the pragmatic view of
sustainability specialization as a way of attracting more tenants whose development of
commercial products and business processes can be subsequently influenced to become more
sustainable, our results highlight the importance of distinguishing surface-level attributes
from actual processes and activities conducted in incubators.

6. Limitations and future research
Despite evidence in the literature that incubator size is important in achieving efficiencies and
networking benefits for tenants, no research to date which we know of has sought to model
the size of incubators. Seeking to fill this research gap, our study has probed the relation of
incubator specialization to incubator size in terms of tenant numbers. While our findings
regarding incubator specialization and tenant recruitment provide important insights to the
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discussion of why incubators do or do not choose a specialization, our study also has
limitations, which offer interesting avenues for further research. One potential limitation of
our research design is that we have used the self-reported views of incubator representatives,
which may be coloured by their wishes to be portrayed as legitimate and valid. Self-reports
are, however, less problematic when factual questions, where a true value is known, are asked
compared to questions involving scales explicitly involving judgement (Wikman, 2006).
Number of tenants is such a factual question, which makes this limitation less problematic.
There are also limitations to the prospect of positively establishing the causality
driving our findings. Incubator size is likely driven by both supply (e.g. incubators may
receive different levels of funding and have a limited scope to grow due to space limitations)
and demand side factors (e.g. number of tenants interested in the incubator’s services). This is
an issue in the study of organizational size in general. For example, in the well-researched
area of new venture growth, the core dependent variable of venture size is influenced by both
supply side factors (e.g. availability of and access to capital and employees, and owner/top
management ambition levels) and demand side factors (e.g. demand for each firm’s products
and services). We cannot, given the correlational nature of our findings, establish the causal
mechanisms driving the identified relationships in this study, but we can provide some
informed speculation based on the additional qualitative data that we have gathered. We study
both the predictors of venture size and the level and nature of the recruitment challenges faced
by incubators. The findings show that smaller incubators are more likely than larger ones to
find recruitment challenging (See Table 1: R=-0.38, p<0.01). This suggests that demand side
factors are important and influence size. Consequently, size is driven, at least in part, by
incubators’ ability to recruit tenants. However, supply side factors also play a role. For
example, two respondents attribute their difficulties to their large available space, indicating
that oversupply is a factor. As discussed in section 5, our findings also indicate that incubators
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may choose to recruit tenants that do not strictly fit their selection criteria to increase the
number of available tenants. Disentangling the relative importance of supply and demand side
factors in influencing incubator size is an important area for future research.
Another potentially limiting factor in the current study is the number of studied
incubators and the specificities of the three countries, which may represent specific
institutional settings where, for example, being sustainable may confer greater legitimacy in
one setting than in another. Moreover, we should consider that besides the factors we
considered in this study – age and location of the incubator – availability of additional
funding and media attention also affect the number of interested applicants. For instance, the
development stage of an incubator has a direct relationship with the resources it is able to
provide for its tenants (Lalkaka and Abetti, 1999); some new incubators have limited
resources due to the “liability of newness” (Stinchombe, 1965).
More fine-grained data regarding industry specialization may unearth further
advantages and disadvantages when it comes to tenant recruitment in incubators. While our
post-hoc analysis indicated that some industries may be positively related to size, we found no
general positive effect of specialization toward any particular industry. Ideally, studies should
seek to compare similar incubators, but with different industry specialization, for a “sharp
test” of the specialization hypothesis.
Our results raise further research questions, specifically concerning the role of
sustainability specialization, which we found was positively associated with incubator size but
not necessarily (or strongly) with the sustainability focus of their tenants. Further research
could seek to problematize why incubators profile themselves as sustainable but accept a
large proportion of tenants that lack that focus. We suggested that a legitimacy-enhancing
strategy might be a prime driver of sustainability specialization, or possibly a pragmatic wish
to attract more tenants whose development of commercial products and business processes
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could be influenced to become more sustainable. To what extent these explanations are
mutually exclusive constitutes an important avenue for future research and is interesting from
a practical point of view. Policymaking on the national level is currently favourable for
sustainable activities, and especially so in leading urbanized, start-up hubs like Berlin and
Stockholm. Public policy affects supply and demand, and when consciously done, could
encourage sustainability. Incubators with a sustainability focus are in a sense supply
initiatives that are supposed to supply the market with new sustainability ideas via their
support of sustainability-oriented entrepreneurs. Legislation that supports business ideas and
lead markets in climate-friendly sectors is vital. Such public actions to affect the demand side
essentially encourage sustainable technologies with respect to less sustainable ones; thus, we
approach the ideal of a global norm: of sustainable business activities conducted by managers
with sustainability as a primary concern. However, if a sustainability specialization among
incubators does not translate into higher numbers of sustainability-focused ventures, support
structures must be reconfigured. The large sums of public funding that actually promote
entrepreneurial activities via incubators is an essential reason why policymakers should
inform themselves about the effectiveness of these investments.
This argument applies beyond the sustainability focus. For example, public funds are
often allocated to university and regional incubators to spur technological progress, economic
growth and employment. Hence, it is vital to evaluate which types of specialization have the
strongest effects on the growth and development of the economy and on technological
progress. While size and inflow of tenants are important issues for incubators, small regions
or regions with little entrepreneurial capital (Audretsch, 2007) may be better off with a locally
focused incubator, even if such incubators are likely to remain small. Thus, future research
should also more clearly address incubator location when assessing the benefits and
drawbacks of a regional specialization.
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7. Conclusions
This study to the best of our knowledge the first to investigate the relationship between
incubator specialization and incubator size in terms of number of tenants. While a university
and research institute specialization, or a sustainability specialization, was positively related
to size, a regional or an industry specialization was not. Of particular interest is that, among
the incubators studied with a sustainability specialization, tenants without a sustainability
focus dominated, which questions the role of sustainability specialization as an effective
means by which to steer technological progress in a more sustainable direction.
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Figure 1: Perceived challenge in recruiting incubator tenants
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Table 1: Descriptive statistics and correlations
Variable
1
2
3
4
5
6
7
8
9

Tenants a
Challenge b
University c
Regional c
Industry c
Sustain c
Finland c
Sweden c
Germany c

Mean
31.84
1.9
0.32
0.57
0.54
0.16
0.11
0.21
0.68

Standard
Deviation
29.22
0.73
0.47
0.50
0.50
0.37
0.32
0.41
0.47

1
-0.38***
0.26**
-0.29***
0.09
0.32***
-0.25**
-0.21**
0.35***

2

-0.13
0.08
-0.00
-0.26**
0.14
-0.00
-0.09

3

0.12
-0.12
0.08
0.03
0.05
-0.07

4

0.13
-0.23**
0.32***
0.19*
-0.38***

5

0.09
0.07
-0.04
-0.01

6

-0.06
-0.14
0.16

***
N=88-96
p<.01; **p<.05; *p<.10
a
Count variable, number of tenants.
b
Ordinal variable, mean and SD have no strict meaning, 32% “never challenging”, 46% “sometimes challenging”, and 22% “generally
challenging”.
c
Dichotomous variable, mean corresponds to proportion in the sample.
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Table 2: OLS regression on tenant size
Coefficient Standard
Error
University
18.8
(5.9)
Regional
-10.5
(6.2)
Industry
8.3
(5.6)
Sustain
15.8
(7.8)
Sweden a
7.5
(10.0)
Germany a
21.9
(9.3)
Constant
8.5
(10.6)
F
.31
R2
.26
F (6, 80)=
5.93
N
89
***
p<.01; **p<.05; *p<.10
a
Comparison group: Finland

***
*
**
**

***
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Appendix 1: Prior studies of incubators, with a specific focus on size and specialization
We conducted a formal literature overview through Boolean search words in the databases
Web of Science, ABI/Inform and EBSCO, searching for papers with “incubator” in the title,
keywords, and/or abstract. We delimited the search to papers in the main entrepreneurship
and innovation journals 4, published after the year 2000. This revealed 150 papers, listed
below in Table A1. We then searched all these papers for the words “size” and/or
“specialization” in the title, keywords, and/or abstract. This revealed only five papers, which
we read in detail and compared our research question, data, and results to. None of these
papers had any resemblance in research question, nor sought to model predictors of incubator
size like this paper does:
1.
Schwartz, M. & Hornych, C. Cooperation patterns of incubator firms and the impact
of incubator specialization: Empirical evidence from Germany. Technovation – SeptemberOctober 2010.
2.
Lukes, M., Longo, M.C. & Zouhar, J. Do business incubators really enhance
entrepreneurial growth? Evidence from a large sample of innovative Italian start-ups.
Technovation - April-May 2019
3.
Sharif, M.N. Technological innovation governance for winning the future.
Technological Forecasting and Social Change. – March 2012
4.
wartz, M. & Hornych, C. Specialization as strategy for business incubators: An
assessment of the Central German Multimedia Center. Technovation – July 2008
5.
Klingbeil, C. & Semrau, T. For whom size matters – the interplay between incubator
size, tenant characteristics and tenant growth. Industry and Innovation – January 2017.
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