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Abstract Although performance measurement has been a prominent topic espe-
cially in an entrepreneurial context, researchers struggle to obtain conclusive results.
We link this to the fact that the key role of different performance measurements has
been neglected and consequently want to fill this gap by contrasting five different
performance measures against each other, being: general performance, long-term
perspective, technological application, financial indicators and growth. The new
perspective we are offering is taking different performance measures into account at
the same time and examining whether one specific measurement seems to favor,
correlate or stand in some kind of causal relationship with specific exogenous
success factors. By investigating the phenomenon in the case of research-based
spin-offs (RBSOs), a type of newly founded ventures that is exemplary for an
entrepreneurial context, we are offering insights on best performing spin-offs
regarding their starting configuration, support mechanism and product-market
combination. Drawing on a database of 177 spin-offs from publicly funded non-
university research institutes, an analysis via logistic regression showed that each
performance measurement shows different results, but the negative effect of push
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motivation and the positive influencing factors of a high degree of innovation and
profound knowledge in assessing the targeted market are accepted success factors
independent from the measurement used.

Keywords Performance measurement - Research-based spin-offs - Spin-off success
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1 Introduction

Although performance measurement has been a prominent topic in literature over
the last years (Dess and Robinson 1984; Dewangan and Godse 2014; Song et al.
2008), it remains a highly debated issue—especially in an entrepreneurial context—
and researchers struggle to obtain conclusive results (Nelson et al. 2014). Dewangan
and Godse (2014) as well as Nelson et al. (2014) both explicitly voiced their
discontent with existing performance measurements. We posit that research has
produced diverse outputs so far, because the interplay of different performance
measurements with success factors that are used in an analysis has been neglected so
far (Song et al. 2008). Inspired by Meyer’s and Gupta’s (1994) ‘performance
paradox’, we decided to put the focus on performance measurements in our study
and investigate the phenomenon in the case of Research-based spin-offs (RBSOs),
since this type of newly founded venture is exemplary for an entrepreneurial
context.

RBSOs focus on the transfer of scientific results or technological know-how into
marketable processes, products or services (Chiesa and Piccaluga 2000; Steffensen
et al. 2000), thus constituting an important means of technology transfer from
academia to business This is why governments have strong interests in promoting
spin-offs as the core of technology clusters, although their economic impact in terms
of jobs and revenues is only beginning to be understood (O’Shea et al. 2008;
Scillitoe and Chakrabarti 2010). In a surrounding as complex as that of newly
founded ventures, the complexity reduction obtained by one performance measure
can be misleading. Dewangan and Godse (2014) underline the problems of a uni-
dimensional performance measurement. Therefore, we broaden the scope of this
analysis by taking various selected measurements into account.

We want to fill the above mentioned gap by contrasting five different
performance measures against each other, being: general performance (Roberts
1991; Scholten 2006), long-term prospects (Li 2001), technological application
(Zahra and Bogner 2000), financial performance (Tiibke 2005; Scholten 2006) and
growth (Roberts 1991; Colombo and Grilli 2010), to find out whether or not one
specific measurement seems to favor, correlate or stand in some kind of causal
relationship with specific exogenous success factors.

With regard to the selection process of influencing factors, it seemed promising
to combine established, commonly used and well-known success factors with
controversially discussed ones, including their starting configuration, support
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mechanism and product-market combination (O’Shea et al. 2008; Baum et al. 2000;
Clarysse et al. 2005, 2011; Colombo and Grilli 2010; Mustar et al. 2006).

Drawing on a database of 177 spin-offs from publicly funded research institutes,
the different performance constructs are used to identify well-performing spin-offs
in the sample first and then the most distinct influencing variables are being defined
via logistic regression.

2 Theory and model
2.1 Literature review

The literature shows that the evaluation and measurement of venture performance is
one of the most discussed problems in entrepreneurship (Sapienza et al. 1988; Dess
and Robinson 1984; Sandberg 1986; Knockaert et al. 2011; Hmieleski and Ensley
2007). There is, however, consensus on the so-called minimum criteria or criteria
for surviving, for example the age of the venture, development of sales and number
of employees (Briiderl et al. 1992; Cochran 1981; van Praag 2003; Andersson and
Klepper 2012).

In the existing literature on venture performance, objective as well as subjective
criteria are used to delineate the success of the company (Murphy et al. 1996; Brush
and Vanderwerf 1992; Wall et al. 2004). Especially economic indicators, but also
objectively ascertainable and unambiguously measurable parameters, such as the
number of employees or the Rol, are reckoned among the objective criteria
(Sapienza et al. 1988; Dess and Robinson 1984), whereas subjective criteria relate to
the individual founder’s success and thus imply the information and perspective of
each respondent. While estimating their own business venture’s success, they
automatically base their judgments on their own set of objectives, or rather the
degree of achievement of said objectives with the given resources (Dess and
Robinson 1984).

Profit and growth variables are the most frequently used indicators to measure the
performance of new firms (Brush and Vanderwerf 1992) and also the success
assessment of spin-offs and other new firms in high dynamic industries is usually
carried out by growth variables (H6lzl and Lobe 2014, as those companies focus
primarily on customer acquisition and establishment (Scholten 2006; Tiibke 2005).
The most important growth variables are related to sales and employment growth.
Other important aspects of venture performance are size, profit and other financial
assets. The measurement of success by means of typical indicators like profit, is
only partially suitable for measuring spin-off success, for newly founded ventures
have to reach the break-even-point first (Delmar 1997; Sandberg 1986).

Commonly used subjective indicators like personal satisfaction with the spin-off
development as well as self-realization through the venture complete the all-
compassing picture of spin-off success (Kraus et al. 2012; Venkatraman and
Ramanujam 1987). Dess and Robinson (1984) justify subjective performance
measurement with the heterogeneity of commercial objectives and the augmented
willingness to provide information of respondents if the specification and
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composition of said objectives has not to be revealed. Sapienza et al. (1988),
however, see subjective measures quite critically but are ready to use them as
substitutes, if objective measures cannot readily be attained. In fact, Dess and
Robinson (1984) as well as other studies (Menguc and Auh 2006; Doblinger et al.
2016; Lauer Schachter 2010) have found a high correlation between subjective, also
referred to as perceptual or perceived, and objective performance measurers for new
venture creations. Other authors basing their evaluations on similar measures (e.g.
Matsuno et al. 2002) supports the adequacy of subjective measures.

For our research purpose, we define a spin-off as a new firm which is formed
(1) by individuals who were former scientists in a parent research organization,
and (2) around a technology that was invented at the parent organization and
then transferred to the new firm (Carayannis et al. 1998). This description is
based on the definition of Mahar and Coddington (1965) and is similar to the
definition used by most scholars (Rogers 1986; Smilor et al. 1990; Helm and
Mauroner 2011). Although a RBSO emanates from a non-university context, it
shares this non-commercial environment with other academic spin-offs (Mustar
et al. 2006).

2.2 Derivation of hypotheses

The new perspective we are offering is taking different performance measures into
account at the same time and examining ex post whether one specific measurement
seems to favor, correlate or stand in some kind of causal relationship with specific
success factors. Consequently, we do not offer a theory whether or not a specific
measure is influenced by an exogenous factor, sporting the idea that all examined
exogenous factors are relevant to all performance measurements.

For the derivation of success factors, three popular and widely acknowledged
theories stand out: resource-based view, competence-based view and market-based
view (Penrose 1959; Prahalad and Hamel 1990; Porter 1980). Following and testing
these aforementioned theories (for example Heirman and Clarysse 2004; Druilhe
and Garnsey 2004; Chiesa and Piccaluga 2000; Mustar 2001; Carayannis et al.
1998; Clarysse et al. 2005; Lockett et al. 2005), empirical studies have produced a
myriad of different success factors.

Gartner (1985) and Bygrave (2010) categorized the many success variables that
all go back to said theories. For this reason we used their models as an antetype for
our model.

Concentrating on a customization to the RBSO context, this threefold system-
atization serves as a reference for our categorization of influencing factors in our
model, which we have differentiated as follows: founder personality, parent
organization and starting conditions (Fig. 1) and which we will discuss in a more
detailed way when deriving our hypotheses.

Our aim is to investigate the specifics of those firms with an above-average
performance rate (so called best-performing spin-offs). Based on the factor score for
each performance construct, we separated the two groups (best and worst fraction)
and then compared them.
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Success factors of a spin-off company
related
Market assessment \
Parent-
related Parent support
aspects during — Categorization into
Spin-off process the group of
- Best Performers
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mar et innovaton
conditions
Market /
attractiveness

Fig. 1 Theoretical model

In the category of personal-related success factors, we wanted to test whether the
founding team has entrepreneurial motivation and how ex- and intensive their
commercial knowledge about the targeted market is, as well as the size of the
founding team.

Since the motivation to found a business venture, or a spin-off to be more precise,
is one of the fundamentally defining attributes of said venture, we included it in our
study. Motivation can be classified into push and pull motivation (Lowe and Marriot
2006). Generally speaking, pull motives are said to have a positive influence and
push motives a negative influence on success (Egeln et al. 2002; Roberts 1991;
Smilor et al. 1990). Considering the case of spin-off foundations, push motivations,
for example, could be the threat of losing employment, potentially due to
reorganizational measures or severe limitations of the employment situation. Thus,
the so-called Push spin-offs are often termed “restructuring-driven” spin-offs in the
corresponding literature (Tiibke 2005). Although there is a general consensus about
interdependency, the exact direction and intensity is being discussed controversially
(Dahlgvist and Davidsson 2000). This is why we aim to further examine the relation
between motivation and success in our study and are thus led to our first hypothesis:

H1 The more distinctive the push motivation of a spin-off founder, the less likely
the future classification of the venture into the category of best-performing spin-
offs.
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With the addendum, independent from the success variable, to each of the seven
hypotheses, we want to convey that the studies upon which our hypotheses are built
do not present any evidence that one success measure(s) produces different results
than another. There also is no theory postulating that some influence factors are
more prone to a special kind of performance measurement. This is why we decided
to test commonly used and well-known success factors with controversially
discussed ones.

Beside the aspect of motivation, the size of the spin-off team is also very
important for the spin-off success. The collar bone of this argument is the
competence-based view and consequently human capital (Colombo and Grilli
2010). Since RBSOs are more often than not located in the high-technology sector,
it is essential to have extensive knowledge and competence available, both technical
and economical (Brinckmann 2007; Colombo and Grilli 2005). Besides, big teams
diversify risk, reduce uncertainties and pose the possibility of more equity capital,
which is why they were also proven to be more successful than (the) foundations by
one single founder, especially when it comes to young enterprises (Lechler 2001;
West 2007). Recently, a special term has come up to denote the ability to search for
creative solutions for problems via the so-called “collective mind” in big and
diverse teams (Lechler 2001; West 2007). However, this phenomenon is contested.
Some authors put forward that heterogeneity in a team has not only advantages but
also poses some difficulties, especially when it comes to the potential of conflicts
(Dautzenberg and Reger 2010). Contributing to the further examination of this
phenomenon we postulate that big teams are more successful than small ones, which
directly leads us to our second hypothesis:

H2 The more team members a spin-off has, the more likely its classification into
the category of best-performing spin-offs.

The amount of knowledge concerning the target market and the prospective
competitors, reflecting the team competence at the time of founding, is crucial for
successfully commercializing an innovation. This active collection of information
on the targeted market, the market assessment, needs to be adequately thorough,
time-wise and in terms of profundity. As to choosing the optimal market entry
strategy as well as allocating the resources, the better the planning has been figured
out, the more successful the venture is going to be (Burke et al. 2010; Delmar and
Shane 2003; Brinckmann et al. 2010; Gurau et al. 2015). Uncontested are the results
that business planning enhances the prospect of every kind of entrepreneurial action
which is also and especially true for RBSOs (Burke et al. 2010; Delmar and Shane
2003; Brinckmann et al. 2010). Since a best-performing RBSO is likely to produce a
high degree of innovation, the level of market uncertainty for the implementation of
said innovation is going to be high, too (Carbonell and Rodriguez 2006; Kessler and
Bierly 2002). In order to counteract market uncertainty as best as possible, market
assessment is essential. Therefore, we postulate:

H3 The more profound knowledge the spin-off founders gained assessing their
future target market, the more likely (is) the classification of the venture into the
category of best-performing spin-offs.
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The second important set of success factors is related to the parent organization
and according to Giibeli and Doloreux (2005) one of the most significant external
factors within the spin-off process due to its role as transmitter and main source of
starting ideas.

Incubation support can be considered as a special form of network, in which the
spin-off venture is embedded, with a lot of different influences on the spin-off and
its development (Soetanto and van Geenhuizen 2011). Introducing the network logic
here can be seen as an extension of the possible resource-base. In most cases the
parent research organization actively supports the spin-off with technologies, know-
how, contacts and capital (Grimaldi and Grandi 2005). Beside this active form of
support, there are also indirect effects at work, like reputation and experience-
related effects (Nicolaou and Birley 2003). Suitable support may consist of e.g.
access to relevant knowledge and providing technical facilities, laboratory space or
other services, and raising capital (Lockett et al. 2003). Parent approval in particular
enables the firms to overcome their liability of newness and liability of smallness
and may raise their probability to grow (Baum et al. 2000; Clarysse et al. 2005).
However, results are vague and some studies showed a significant impact of the
strength of incubator networks on spin-off success (Walter et al. 2006), while others
suggested a negative effect of tangible support and a positive effect of intangible
support on early growth (Scholten 2006; Helm and Mauroner 2007), and other
authors again detected no relationship between services provided by the parent and
sales growth (Lendner 2003). Bearing all this in mind, we postulate a generally
positive effect of incubation support by the parent:

H4 The more incubation support from the parent research organization a spin-off
company gets during the spin-off process, the more likely is the future classification
of the venture into the category of best-performing spin-offs.

The relationship between parent and spin-off varies from short-term contact to
long-term cooperation. So parent support affects the spin-off process itself (Powers
and McDougall 2005; Scholten 2006; Steffensen et al. 2000) as well as the
development of the venture once it has entered the market. The so called post spin-
off cooperation includes supportive measures after the market entry of the RBSO
and are destined to exert a dominating influence through providing competitive
advantages, (and) thus influencing the spin-off success positively (Nicolaou and
Birley 2003). The duration and intensity of the support should in any case be
balanced in order for the venture to still be able to develop a certain amount of
independence (Scillitoe and Chakrabarti 2010). Apart from that, constancy of
partnership featuring long and highly interactive involvement is positive for both
sides. Especially from the RBSO perspective, the legitimization and network
involvement are to be designated. Another positive side effect is the profiting from
the good reputation form the parent research organization, which helps reducing
uncertainties on the customer-side (Powers and McDougall 2005; Scholten 2006;
Steffensen et al. 2000). Therefore we postulate:
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HS The more closely the parent research organization cooperates with the spin-off
company, the more likely the future classification of the venture into the category of
best-performing spin-offs.

In what we labeled starting conditions, two variables are included: One
concerning the constitution of the spin-off venture itself, namely the degree of
innovation, which can be seen as an important dimension of the spin-off idea and
the other concerning the environment, e.g. the market conditions, or more precisely,
whether the market the spin-off is about to enter is attractive or not.

The innovativeness of the core technology is a crucial aspect of the starting
configuration and of outstanding importance for the founding process and firm
performance (Heirman et al. 2003). Roberts (1991) found that a high-grade
technology transfer confirms a positive correlation with spin-off performance. In
order to transform the degree of innovation into a competitive advantage, it needs to
meet the needs and expectations of the market, offer a USP and constitute an actual
technological novelty in contrast to existing technologies known to the competition
and thus the market. Only an adequate sense of improvement makes it lucrative for
potential users or customers (Carbonell and Rodriguez 2006). In order to realize this
competitive advantage, though, a sound resource base is needed: competence-wise
and factually, too. There are also studies which doubt the positive correlation
between a high degree of innovation and future venture success, putting forward the
high level of uncertainty involved (Calantone et al. 1994). But the literature
generally shows a positive impact of innovativeness on product implementation
(Kleinschmidt and Cooper 1991). The general consensus highlights the importance
of innovativeness for future spin-off success (Schoonhoven et al. 1990); particularly
so when it comes to value creation (Gurau et al. 2015). A fit between starting
resources and market requirement is essential (Heirman and Clarysse 2004).
Resource based view meets market-based view here and the fit already postulated
when developing our model is being brought into play again. The two following
hypotheses are thus closely related:

H6 The higher the degree of innovation the spin-off represents, the more likely the
future classification of the venture into the category of best-performing spin-offs.

H7 The more attractive the market conditions at the time of foundation, the more
likely the future classification of the spin-off venture into the category of best-
performing spin-offs.

3 Methods

3.1 Data and sample

The sample that has been used to conduct this study consists of research based spin-
off companies from public research organizations in Germany.' In 2008, a total of

! Fraunhofer Gesellschaft, Max-Planck-Society, Helmholtz Association, Leibniz Association.
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506 entrepreneurs, i.e. founders of spin-off companies from non-university public
research organizations, were asked to participate. In order to be considered in the
study, the spin-offs needed to be founded on the base of technology or knowledge
developed within a research organization and at least one scientist from that
institution had to be part of the founding team. The final sample consists of 177
usable questionnaires (response rate: 35.0 %).

We tried to get the information from persons who were one of the founders of the
company as they were able to give valid information about the situation at the
starting point of the venture. It was possible to identify and track down the actual
founding members of each spin-off. Therefore, the questionnaires could be
addressed to them directly.

Regarding the age of the firms, almost all of them were founded after the year
1990. The fact that more than 60 % of the firms were launched in the period of
1998-2003 indicates boom conditions for research based spin-offs during that time.
This result is similar to other recent studies on research based spin-offs (Egeln et al.
2002). The starting size and the current number of employees in the firms are
consistent with typical small- and medium-sized firms. Almost 60 % of the
companies were launched as single-person firms and two-person firms. At the
beginning, the companies have a typical lack of resources and suffer from liability
of smallness. The data shows that the majority of the spin-offs remain small while
less than 5 % become large- or medium-sized companies with more than 100
employees. This result is validated by other studies on research based firms (Autio
1994; Clarysse et al. 2005; Mustar 1997; Spielkamp et al. 2004).

The spin-offs can be classified into different industry sectors similar to other
studies on innovative firms (Dowling and Helm 2006) and comparable to the overall
structure of the knowledge intensive industries like software development, medical
chemistry or optics and laser technology.

In order to see whether any sectoral effects existed regarding the industry sectors
the spin-offs belonged to, we conducted an analysis of variance. The industry
sectors were categorized into three comprehensive groups: IT (comprising
Programming, Software, Technical and Media Services, and Information Technol-
ogy), Microtechnology (consisting of Microsystems, Sensors and Optics, Laser
Technology) and Medical (Medical, Chemistry).

The constructs of spin-off success based on general performance, technological
application and financial performance fulfill the necessary criteria of homogeneity
of variance and normal distribution for an analysis of variance, whose results
indicate that there are no industry effects. Although the success construct based on
growth does not comply with the aforementioned requirements, an additional
Kruskal-Wallis test asserts that the mean values of the industry groups are not
significantly different. For the construct based on long-term prospects however, this
test indicates otherwise. By means of a pairwise comparison in the course of a
Mann—Whitney-U-test the IT sector is singled out. This can be interpreted as
follows: The IT industry sector has more promising long-term perspectives, because
in general its perspective is very bright due to strong development and rising growth
figures. These findings have to be taken into consideration when applying and
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Table 1 ¢ Test of the control variable ‘age’

Success score Constructs of spin-off success based on
(mean)
General Longterm Financial Technological Growth
performance prospects performance application
Young (<7 year) 4.22 4.53 4.54 2.96 177
Old (>7 year) 427 4.63 4.65 3.07 231
Sign. (¢ test 2-tailed) .308 .530 311 .674 482

interpreting this success measure and are furthermore listed under the limitations
section of this study.

In order to check whether the additional variable ‘age’ had supplementary
explanatory power, a t test was conducted, with no significant results (Table 1).
After splitting the spin-offs into two groups according to the median (younger/older
than 7 years), we checked whether their success scores, the mean of the underlying
success construct, differed significantly. As can be seen in Table 1, they do not.
Therefore, the variable ‘age’ does not offer any further explanatory value.

Altogether, these facts suggest that the sample is suitable for our purpose.

3.2 Measurement

All constructs (Fig. 2) were measured using seven-point multi-item scales drawn
from previous studies, which are indicated in the description of the respective

Influencing factors: Constructs of spin-off success based on...

Push motivation Reorganization General performance  General opinion of the business

Problems Sales growth
Team size Size of founding team Cash Flow
Degree of innovation Degree of novelty Profitability

Novelty of the spin-off idea Long-term prospects Market share

Technological competitive advantage Long-term perspective
Parent support during spin- Tangible support (infrastructure) from Technological Achievements of new patents
off process parent application Licensing

Support by intellectual property Financial performance  Cash Flow

Consultation Profitability
Cooperation Benefit of cooperation with parent Growth Employee growth p. a. (in %)

Reference partnership with parent Sales growth p. a. (in %)

Intensity of cooperation with parent
Coordination of cooperation with
Impact of cooperation with parent

Market assessment Market assessment
Assessment of competition
Market attractiveness Market potential
Market growth

Fig. 2 Overview of constructs and variables
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constructs.” First, the influencing factors will be illustrated, followed by the
explanation and description of the different constructs of spin-off success based on
various items. The influencing factors are multidimensional constructs measured
with several indicator variables. Constructs were tested via confirmatory factor
analysis in order to find out whether they really belonged to the presumed
underlying constructs (further detail in chapter 4).

Push motivation the push motivation has been operationalized via the question
about internal problems and reorganization. The latter variable contains information
on whether the venture has been the result of a planned or already implemented
reorganization measure within the research organization and would be considered as
a restructuring-driven spin-off (Dahlqvist and Davidsson 2000; Delmar and
Davidsson 2000; Solymossy 1997).

Team size respondents were asked to indicate the number of founders at the time
of spin-off foundation.

Degree of innovation: in order to gain information about the degree of innovation
of the spin-off company, three different variables were used. To measure the novelty
of the spin-off idea the respondents were asked to range the degree to which the
spin-off idea represented a novelty to the market in the scope between radical and
incremental innovation (Kleinknecht et al. 1993; Pirnay et al. 2003; Roberts 1991;
Romijn and Albu 2002). The degree of innovation specifies the extent of newness of
the idea which is implemented in the course of the spin-off process compared to
existing products and solutions (Clarysse et al. 2011). The data collection via the
item technological competitive advantage is effected rather similarly (Tatikonda
and Montoya-Weis 2001; Lynn and Akgiin 2003; Tiibke 2005).

Parent support during spin-off process as to measure the cooperation between
spin-off firm and parent institution during the spin-off process we used four
variables on the incubation support. Respondents were asked to assess the degree to
which the utilization of infrastructure, information and intellectual property was
possible. Furthermore, the respondents were asked to assess whether the parent
organizations also served as a counsellor (Tiibke 2005; Morrison and Wetzel 1991).

Cooperation in addition to the parent support during the initial phases of the spin-
off process, other variables were used to measure the intensity of the long-term
cooperation between spin-off and parent (Tiibke 2005). The cooperation with the
parent was measured using three items: intensity, impact and benefit of the
collaboration with the parent institute (Schwartz and Hornych 2010; Scillitoe and
Chakrabarti 2010; Hackett and Dilts 2004; Bgllingtoft and Ulhgi 2005). Intensity
specifies the frequency of contact between the parent research organization and the
spin-off company, whereas the type of contact, be it informal contacts or talks,
contact within the framework of projects or exchange of employees, plays a
subordinate role. As the name of the variable benefit of cooperation with parent
already indicates, it explains the advantages the spin-off company secures by
cooperating closely with its parent organization. Closely related is the impact or
extent of cooperation between spin-off and parent organization. Furthermore, the
indicator variable reference partnership with parent signifies the importance of said

2 Summary statistics for the dependent and independent constructs can be found in Annex 1.
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relationship and the standing inherent to the spin-off company and of course, the
aspect of coordination, i.e. which party organizes and initiates contact, is also
enclosed in this set of variables (Schwartz and Hornych 2010; Scillitoe and
Chakrabarti 2010; Hackett and Dilts 2004; Bgllingtoft and Ulhgi 2005).

Market assessment in order to capture information on market assessment, the
respondents were asked to rate the amount of knowledge concerning the target
market and their prospect competitors as well as their competence at the time of
founding (Clarysse et al. 2003; Delmar and Shane 2003).

Market attractiveness to collect information about the market attractiveness we
used different variables. We asked about market growth and market potential
(Cooper and Kleinschmidt 1994; Sandberg 1986). Market information focuses on
the perceived market environment at the spin-off level rather than on the
macroeconomic situation determined from secondary data. This permits an
evaluation of different industries and market characteristics.

As far as our dependent constructs are concerned, the question of ‘How to
measure success?” is central. In this study, the dependent factor is spin-off
performance or the classification into the group of well-performing spin-offs. After
having discussed the various possibilities to measure spin-off success in the
literature section, we have decided to use multiple measures in order to represent the
full scope of performance measurement and be able to contrast their results with
each other.

General performance the general venture performance was measured with four
variables, (1) a general opinion of the business success and a differentiating
assessment of (2) the sales growth, (3) the cash-flow and (4) the profitability. We
used the items from previous studies (Lumpkin and Dess 1996; Roberts 1991;
Scholten 2006). The fact that we used subjective measures to assess the spin-off
success enabled us to compare dissimilar spin-off projects in very different
industries (Dess and Robinson 1984).

Long-term prospects the construct of spin-off success based on long-term
prospects, however, is represented by the explicit question about the long-term
perspective of the founder and the amount of market share, also with a long-term
background (Li 2001).

Technological application furthermore, we asked the spin-off founders to which
degree they were able to achieve new intellectual property e.g. new patent
applications after the firm formation (new patents) and licensing activity,
respectively, since licensing constitutes the permission, attained by the license-
holder via sale or rent agreements, to use said new patents or innovative technology
(Zahra and Bogner 2000).

Financial performance this construct is based on the variables cash-flow and
profitability, which are also part of the construct general performance, but need to
be considered separately, as objective criteria like these are often used to measure
success (Tiibke 2005; Scholten 2006).

Growth the construct based on growth consists of two variables: employee
growth per year and sales growth per year. Both variables have been calculated by
the indications of numbers in the first year after firm formation and current numbers
(Roberts 1991).
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To control for recall bias, or more generally, for common method bias, we
followed the recommendations by Podsakoff et al. (2003), who point out that the
analysis should be conducted anonymously and the directive should be given that
there are no wrong answers and that participants should simply answer as truthfully
as possible. A pretest of the questionnaire furthermore helps to prevent problems of
understanding and to ensure the clarity and neutral wording of the items
respectively.

In addition, we used statistical techniques for controlling for common method
bias: Harman’s one-factor test (Podsakoff and Organ 1986). Significant common
method variances would result in one general factor accounting for the majority of
covariance in the variables. So we conducted an un-rotated explorative factor
analysis with all the items of both independents and dependents entered. Nine
factors were drawn out, and among them (cumulative value is 71.35 %) the largest
factor explains 16.68 %, which indicates no threat of common method variance.
Second, we used a confirmatory factor analysis approach to further test common
method variance (Menon et al. 1996; Sabherwal and Becerra-Fernandez 2005). A
model positing that a single factor underlies all the variables was assessed by linking
all items of the dependent and independent factors to a single factor. This model
does not fit the data well and is not acceptable. When the common factor was
removed and all items were assigned to their theoretical factors, the model fit the
data well, as can be seen in our result section. Therefore, the results of this CFA test
show that no serious threat of common-method bias exists (Sabherwal and Becerra-
Fernandez 2005).

In order to test whether the indicator variables fit the assumed constructs, a
confirmatory factor analysis (a principal axis analysis with varimax rotation to be
precise) was conducted, using the factor score, Cronbach’s alpha and the Average
Variance Extracted (AVE) as criteria as is common practice (Akgiin and Lynn 2002;
Churchill 1979; Yli-Renko et al. 2001). The criteria in Table 2 showed satisfactory
results: The factor scores range from 0.423 to 0.969, the recommended minimum
being 0.4. The Cronbach alphas are all above the recommended minimum of 0.4.
The AVE ranges from 63 % to 78 %, the recommended minimum being 50 %
(Fornell and Larcker 1981). Thus, all of the constructs display a satisfactory or good
internal consistency and therefore reliability. Although the values for push
motivation do not show the desired strength, there are studies accepting Cronbach
Alphas and factor scores beneath the prevalent levels, especially for new constructs
(Hulland 1999; Peterson 1994). In the case of only two or three indicators, the
reliability measured through Cronbach’s Alpha is often being underestimated, since
the value for Cronbach’s Alpha automatically rises with the number of indicators
(Sproles and Kendall 1986; Cortina 1993). It also seems commonly acceptable to
retain what is confirmed by at least one quality criterion (Bagozzi and Yi 1988,
2012). Based on these findings, we decided to keep push motivation in the study.
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Table 2 Factor analysis for independent constructs

Influencing factors Factor Cronbach’s  Average variance
score o extracted
Push motivation Reorganization 0.423
0.459 65.25 %
Problems 0.423
Degree of innovation Degree of novelty 0.969
Novelty of the spin-off ids 0.736
ovelty of the spin-off idea 0736 65.89 %
Technological competitive 0.419
advantage
Parent support during Tangible support 0.808
spin-off process (infrastructure) from parent
0.824
0.785 63.05 %
Support by intellectual 0.787
property
Consultation 0.417
Cooperation Benefit of cooperation with 0.905
parent
Reference partnership with 0.841
parent
Intensity of cooperation with  0.802 0.890 69.99 %
parent
Coordination of cooperation 0.782
with parent
Impact of cooperation with 0.616
parent
Market assess t Market assess t 0.759
arket assessmen arket assessmen 0732 78.89 %
Assessment of competition 0.759
Market attracti S Market potential 0.726
arket attractiveness arket potentia: 0,691 7642 %
Market growth 0.726

To test the accuracy of our selected success constructs another confirmatory
factor analysis was conducted as well, see Table 3. Beside the more than satisfying
results for four out of five constructs, technological application stands out.
Unfortunately, this construct does not show the desired and required strength for
being kept in the study. Although ‘technological application’ is a thematically
logical supplement to the other constructs and accounts for a greater variety as well
as enclosure of diverse success aspects into the set of success measures, we decided
to eliminate it from this point onward.
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Table 3 Factor analysis for dependent constructs

Constructs of spin-off success based on: Factor score Cronbach’s o Average variance
extracted (%)

General performace

General opinion of the business 0.796
les th 74
Sales grow 0.746 0.830 66.67
Cash flow 0.709
Profitability 0.731
Long-term prospects
Market sh; .
arket share 0.697 0.654 7434
Long-term perspective 0.697
Technological application
Achievement of new patents 0.146
0.043 51.06
Licensing 0.146
Financial performance
Cash flow 0.764
0.737 79.22
Profitability 0.764
Growth
Empl th p.a. (in % 0.827
mployee growth p.a. (in %) 0813 8427
Sales growth p.a. (in %) 0.827
4 Results

4.1 Contrasting different concepts of spin-off success

Since we wanted to investigate the specifics of those firms with an above-average
performance rate (best-performing spin-offs), we first needed to identify best and
worst performers. We decided to form an index out of the variables of a construct
and aggregate them to an un-weighted index. Based on this index for each
performance construct, we created two groups to compare the best and worst
fraction in order to see whether the results would become clearer. First, we used the
best and worst third, indicated as ‘1/3’ and then the best and worst quarter, indicated
as ‘1/4°, to see whether any effects became more apparent (Table 4).

Using logistic regression, we are able to predict the likelihood of a spin-off being
classified as best performer. Nagelkerke’s R? and the percentage of right
classification are used as goodness-of-fit measures. For four out of the five different
models of measuring spin-off success, Nagelkerke’s R> appears to be very good
(Nagelkerke 1991), with values higher than 0.2. For the construct based on financial
performance, Nagelkerke’s R? unfortunately lies slightly below 0.2 as indicated in
Table 4. The percentage of correct classification into the best performer group
displays similar results. Each value is considerably higher than 50 %, which would
be the stochastic likelihood of being sorted into one of the two groups (best and
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Towards a better understanding of performance...

worst performer). Table 4 gives an overview of the most important results.” As a
negative example, not delivering the desired results, the concept of spin-off success
based on financial performance has to be singled out, however. In this case,
Nagelkerke’s R? is below 0.2. The correct classification however, is higher than
50 %. Since the financial performance cash-flow and profitability are also
comprised in the construct of general performance, they are not completely left
out of further interpretation.

4.2 Hypotheses testing

Our research design calls for a specification of when a hypothesis can be considered
as accepted. Since we included different performance measures we only accept a
hypothesis if the independent construct in question is shown to be significant by at
least two out of four performance measurers. This principle leads us to the
acceptance of the hypotheses H1 (push motivation), H6 (degree of innovation) and
H3 (market assessment). So these three parameters can be regarded as important
success factors detached from the underlying performance measurement. H2 (team
size) only appears to be significant for the performance measurement based on
growth, but with a negative sign and H7 (market attractiveness) is only to be
confirmed for the performance measurement long-term prospects. H4 (parent
support during spin-off process) and HS5 (cooperation), however, have to be rejected.

5 Discussion
5.1 Success factors of RBSO

Since there is no theory postulating that some influence factors are more prone to a
special kind of performance measurement, we decided not to formulate specific
hypotheses but do an ex post interpretation of specific effects on various
performance measures instead. Testing commonly used and well-known exogenous
success factors with controversially discussed ones, we have seen that each
performance measurement produces specific results and that they are featuring
different success factors, although there are of course certain consistencies.

Our hypothesis concerning push motivation could be affirmed, even though pull
motives have a far stronger positive influence on the future success of the business
venture than push motives (Helm and Mauroner 2007). Since push motivation has
not proven to be a convincingly reliable construct in itself and other studies had
difficulties in (re-)producing the effects of entrepreneurial motivation on firm
performance (Dahlqvist and Davidsson 2000), the interpretation has to be handled
with care. But the negative stimuli like the threat of losing one’s employment are
certainly disadvantageous for successfully spinning-off a new venture, regardless of

* Av. M. E. are the average marginal effects. M.E.@m. are the marginal effects at means. All significance
values are indicated. Having used directional hypothesis, the p values can be cut in halves. With regards
to heteroscedasticity, we computed standard errors that are robust to heteroscedasticity. Results using
robust standard errors confirmed the results given by the standard analyses.
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the institutional context. Looking at the marginal effects we can see that beyond its
statistical significance the higher the push motivation, the less likely the spin-off is
going to be successful, with effect sizes from 12 up to 22 %.

Contrary to already existing empirical results (for example Baum et al. 2000),
incubation support through the parent research organization could not be identified
as significantly important for the classification of well-performing spin-offs: Neither
the support during the spin-off phase nor the cooperation between spin-off and
parent, once the spin-off phase has been completed and the venture has entered the
market. Possible reasons could be the following: The benefits arising from alliances
with the parent organization may not be direct effects but rather of a second-order or
indirect nature and would thus have to be measured accordingly and could not be
possibly captured in our research design. The longitudinal aspect, meaning that
alliances take time to be established, had also not been considered properly (Baum
et al. 2000; Bergek and Norrman 2008), although the distinction has been made
between support during the spin-off process and cooperation between RBSO and
parent research organization once the spin-off process has been completed.

Also Sapienza et al. (2004) explain the complexity of capturing incubation
support: New ventures often rapidly establish relationships with other firms both
vertically and horizontally and learning and support may take place simultaneously
in several such relationships, potentially obscuring the predicted effects between
RBSO and parents research organization. There need not be solely one dyadic
relationship in which intense learning takes place, but there can be various. While
an on-going relationship with the parent company can have technical benefit for the
firm, any relationship clearly comes at a cost in terms of time energy and other
resources dedicated to the relationship. Since these relational resources are limited,
a strong on-going cooperation with the parent might reduce opportunities for new
beneficial relationships and thus have a negative effect on performance.

Another argument is that the relatedness of a firm’s knowledge base with that of
any other firm is almost impossible to accurately assess. Other studies also had
problems when trying to analyze incubation support: Walter et al. (2006) put the
emphasis on the incubator network, while Scholten (2006) and Helm and Mauroner
(2007) suggested a negative effect of tangible support and a positive effect of
intangible support on early growth. Lendner (2003) on the other hand detected no
relationship between services provided by the parent and sales growth. This shows
that incubation support is a multi-faceted construct, not easily empirically
controllable or reproducible. But this need not be discouragement for future
research but rather an incentive to finally frame and capture this phenomenon
successfully; especially given that from a theoretical perspective the case seems
very clear.

The acceptance of the market assessment hypothesis confirms the centrality of
competence-based view as an integral part of the resource-base of a new venture.
This means that the starting configuration has to obligatorily include know-how
about market assessment in order to align the core innovation to the needs of the
market. The technology of a RBSO needs to meet the demands of the market and
needs to have a fit to an existing opportunity independent from the context the spin-
off emanates from. This is impressively underlined by the acceptance of the
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hypothesis concerning the degree of innovation. Both influencing factors, market
assessment and degree of innovation also display compelling marginal effects.
RBSOs with a high degree of innovation are 12-23 % more likely to be successful
and when they have strong competencies in assessing their targeted market they are
around 10 % more likely to be successful when looking at the best thirds and even
18-27 % more likely to be successful when looking at the best quarter. The support
of the parent organization however plays only a subordinate role and could
unfortunately not be verified in this study.

5.2 Performance measurements

Taking a closer look at the individual performance measurements, it can be said that
general performance is a comprehensive and recommendable measurement. It
comprehends several aspects, such as general opinion of the business success, Sales
growth, Cash Flow and Profitability, into one all-encompassing measurement. This
mulitlayeredness is most certainly one of its assets. The fact that general
performance and financial indicators show the same results is not surprising, since
general performance already contains cash flow and profitability. Due to the low
goodness-of-fit measures for financial performance with Nagelkerke’s R* <0.2 and
general performance being more multifaceted, this should rather be the performance
measure of choice. The spin-off success measurements of growth and long-term
prospects are also good measures but have to be handled with care, since growth
may not always be the primary objective of newly founded ventures (Jaouen and
Lasch 2015) and long-term prospects are prone to the IT industry sector. The long-
term prospects are also an auspicious measurement since it does not merely provide
a momentary snapshot but takes the future into account as well.

Our further analyses, see Annex 2 and 3, show that using a more fragmented
sample the effects of exogenous factors on performance measures becomes a mere
snapshot of that specific sample. In doing so, the goodness-of-fit measure of the
Nagelkerke’s R? and the right classification get better, indicating that in themselves
the models are valid. Although there is some consistency in the results, market
assessment and degree of innovation standing out as significant in most of the
analyses, researchers have to keep in mind that the more heterogeneous the sample
the less generalizable the result from a performance measurement. We also tried a
different approach by contrasting the best third and best quarter respectively with all
other RBSOs from the sample (see Annex 4). As expected, the results including the
marginal effects did not differ greatly but the goodness-of-fit measures were not as
good as our original approach’s. Furthermore, a conditional logistic regression with
industry-fixed effects has been carried out, which confirmed that the results were
robust (see Annex 5), since it displayed the same significances as in Annex 4 with
the addition of two more.

These further analyses also showed that typical control variables do have an
impact. Age as well as industry sector do have an influence on which influencing
factors are being put forward by the different performance measurements. In this
respect each performance measure that we used seems to fit to a particular setting or
particular analysis: The general performance measurements is suitable for the
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analysis of market factors since our hypothesis concerning market assessment and
its positive influence is confirmed in every further analyses, with split samples
according to age and industry sector. The measurement longterm prospects puts
forward degree of innovation and market assessment in both age groups but is not as
conclusive when the sample is split into industry sectors. This implies that
researchers should only use this measurement when looking at one specific field of
industry. Looking at the financial performance clearly underlines the negative
influence of push motivation especially when looking at young spin-offs. This effect
vanishes however when looking at older firms. So for this measurement to work
properly a homogenous sample regarding age is a prerequisite. We also give a
similar advice when it comes to growth as a reliable performance measurement.
Given our results it seems advisable to use this measurement only with a
homogenous sample regarding age and industry sector.

Generally speaking, researchers have to be cautious when it comes to choosing a
suitable performance measurement. Each of the constructs certainly has its merits
but the individual objective of the ventures always has to be taken into
consideration.

5.3 Conclusion

We asked ourselves whether different performance measures lead to different
results in terms of success influencing factors. Trying to capture this phenomenon,
we wanted to shed more light on differing effects when several performance
measurements are used in an analysis.

A meta-analysis by Song et al. (2008) shows that the performance measure is a
moderator on the antecedent performance relationship and recommends experi-
menting with different sets of performance measures. We therefore based our study
on the most widely used performance measures (Li and Atuahene-Gima 2001;
Zahra and Bogner 2000; Zahra et al. 2003; Tiibke 2005) and chose the following
five constructs: general performance, long-term prospects, financial performance
and growth.

The contrasting of the different constructs of spin-off success shows that each of
the performance measurements has its merits but in deciding which performance
measure to choose the individual objective of the ventures always has to be taken
into consideration. In order to derive clear implications, the sample should be as
homogenous as possible.

Each construct shows slightly different results and thus highlights different
independent variables as the most important influences. The originated differences
over the separate constructs of spin-off success however vary only slightly, and they
clearly present the influences of ‘push motivation’, ‘degree of innovation’ and
‘market assessment’ as the most articulately emerging ones. It is these three variable
sets that are the most meaningful and reliable since they are pointed out by two to
three out of four success measurements.

The results also show that RBSOs share certain characteristics with spin-offs in
general but also have distinct attributes. Wanting to specify whether an aspect in
question is of more general spin-off nature or is a distinct RBSO one, it can be stated
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that as far as the degree of innovation is concerned, these aspects are very intricately
embedded in the public research context, whereas team size and market assessment
are of a more general nature.

5.4 Limitations and future research

In operationalizing the theoretical constructs into measurable ones and the
respective data collection, the study relied on purely subjective data provided by
spin-off founders. Although this method has its advantages, it most surely also has
its limitations.

Furthermore, the limited number of RBSOs, ranging from 60 to 152 taken into
the study, can be remarked. Starting with initially 177 usable questionnaires, only
60 to 152 could be used due to the distinction between best and worst performing
third or quarter.

Our a posteriori analysis entails some limitations as well. The requested
information about the time of the foundation of the spin-off, which lies in the more
distant past, and the data about the spin-off success, which refers to the point in time
the respondents were asked to fill out our questionnaire, have two different temporal
reference points. So the time span between these two points in time can possibly
account for a bias of some sort.

Besides eradicating the limitations from this study, future research can also start
from one of the following points: As we have suggested, it might be important to
develop more suitable research designs in the entrepreneurship context which take
the implications of the time lag between the circumstances of the time of foundation
of the venture with its overall business performance into account.

The definition of spin-offs as new companies in which both the founders and the
core technology are transferred from a parent organization may be an oversimpli-
fication. Empirical work should include other resource-transfers and define
research-based spin-offs more broadly as new firms which are established by
transferring new technologies from a parent organization, like a government R&D
laboratory, a research university, or even a private company.

Further, the spin-offs need external resources such as venture funding, business
management advice, building space, or other necessary resources. Certain resources
may come from the parent institution, while other resources may come from the
external network in which the spin-off operates. Further research should examine
how network contacts in the business environment, for instance, can provide access
to resources that are necessary during the founding stage and the growth process.

Due to unsatisfying values in the factor analysis, we had to exclude the success
construct of technological application. But this construct would constitute a valid
and promising addendum to the set of chosen success factors, which should capture
a preferably wide range of aspects influencing success in different ways. This is why
future research endeavors should try to measure this construct differently and
include it anew in a comparative overview of various success measures.
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Annex 1: Summary statistics for dependent and independent constructs

Median Mean SD Min Max
Influencing factors
Push motivation
Reorganization 7 6.44 1.360 1
Problems 7 6.08 1.697 1
Team size
Size of founding team 2 4.15 11.192 1 120
Degree of innovation
Degree of novelty 4 3.82 1.644 1
Novelty of the spin-off idea 4 3.82 1.598 1
Technological competitive advantage 5 4.81 1.476 1 7
Parent support during spin-off process
Tangible support (infrastructure) from parent 3 3.31 2218 1 7
Intangible support (information) from parent 2 242 1.814 1 7
Support by intellectual property 1 243 2.005 1 7
Consultation 5 4.54 2.309 1 7
Cooperation
Benefit of cooperation with parent 5 4.56 1.789 1 7
Reference partnership with parent 5 4.51 1.800 1 7
Intensity of cooperation with parent 5 4.94 1.813 1 7
Coordination of cooperation with parent 3 3.27 1.866 1 7
Impact of cooperation with parent 4 4.27 1.966 1 7
Market assessment
Market assessment 3 3.52 1.366 1 7
Assessment of competition 3 342 1.444 1
Market attractiveness
Market potential 5 4.68 1.403 1
Market growth 5 4.98 1.463 1
Constructs of spin-off success based on
General performance
General opinion of the business success 5 5.12 1.231 1 7
Sales growth 5 4.51 1.235 1 7
Cash flow 4 441 1.428 1 7
Profitability 4 4.30 1.472 1 7
Long-term prospects
Market share 4 4.19 1.312 1 7
Long-term perspective 5 4.97 1.229 1 7
Technological application
Achievements of new patents 2 3.32 2.563
Licensing 1 2.70 2.383 0

Financial performance
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continued
Median Mean SD Min Max

Cash flow 4 441 1.428 1

Profitability 4 4.30 1.472 1
Growth

Employee growth p. a. (in %) 75 171 4233 1 4818

Sales growth p. a. (in %) 102.2 294.9 433.8 10 3341
General performance index 4.5 4.585 1.095 1.5 7
Long-term prospects index 5 4.576 1.095 1.5 7
Technological application index 3 3.009 1.769 1 7
Financial performance index 45 4.356 1.290 1.5 7
Growth index 99.4 199.2 404.9 8.21 4079.5

Annex 2

See Table 5

Annex 3

See Table 6

Annex 4

See Table 7

Annex 5

See Table 8

@ Springer



R. Helm et al.

LS [099- | 818" [Lc)” 099" |9¢C 9GL" [L9%- 6G/.° [€4) | 9¥0" [¥92° 8¥E" |Z8y | 896" (020 SSauaAljoeyje ja)le
29l |6LL'L- | L6L7 |¥SL - /00" |9¢¥'L | 10" |¥98° 800" [9G2'L | 9€0° V.6 00" [/81'}L | SO0 |62C'L juswissasse }a3Je|N
/€L |€09°)L | 2¥S" |LE€ 66" |€00- | L€ |98C 0L6" [€S0° | 980" 609 S0E" |2y | 999 [yl uoljesadoo)d
60V |929- | Gev |shv- Q928 [¥80° | €Ll [ELL el |oeg” [9es [zev W 99g |vev [ 212 |ez)- ssad04d bupnp poddng
960" |98C°L | vy |LLE 966" |00~ | GLE |LLT 920" |€¥0'L | 600" |26 601" |8€9" | cClT [19¢ uoljeaouul jo aaibag
8/17 1996~ | 960" |018™- 59" |80 689" (800 0/G" [88L™- | O¥9" 660 /98" |S00™- | 98" [¥00° 9zZIswea |
62 |0€8 vl |eel’ 128" [2¢el 885" (80T 9/1" |€28 | LLE [€8E 69C" |829- | €16 [SLO uoljeaijow ysnd
‘ubIg| ‘geod [ ubiS [ "yeo) f ubis | "peo) | ‘ubis [ ‘oo § ubis ['yeo| ubis [ 'yeod ff ubis [ yeod ["ubig | "yeod

€18 2°0L Sv. 1'0L 88 £20L 6L 629 % Ul Uonealisseo Jybu
€S re 1ze P9l 158 1424 601 0€T ZY 9Iav|ebeN
[43 34 G 1L [} S. €9 0L N
YL €/l y/L e/ Y/l €/l v/l e/l Jawopiad }siom
*SA }s8q :uonealisselo dnoib
aouewopiad sjoadsoud @ouew.oad sieaf / < sjjo-uids ,pjo
ymouo |eloueuly waa)buo] [IENETS)

092" |662°CL | 950" [S€.'C J 689" [0LL° vs |LET 150" |y¥6™- | 0EG” |80C- W #86° |800- | #8€ |COE'- SsauaAljoeie }a)Ie N
€€C |LLE9 | ¥90° [SOL'C Q 8V [68C 616" |¥€0™- 680" |2€8” | 6L9° |0GL- W 2€0" |v.8 [ €0 |099 juswissasse jayIeN
Y€ |¥92'C- | 661" [¥8CL- W L9E |9GE- | €L |LiL- ZL8 [90L" | 6¥2 |20L- W 6ST [LE¥- | 8L8 |890° uoyesadood
LyE |LLLC- | 68Y [8L¥- 659" |S61° 08€" |99C 02/ |6~ | 698" |8%0 8€S" [68L" | LEL |€60° ssad0.d bulnp poddng
192" |LEL°€- | GOB™ [€80° 126" |9€0- | 9% (22T 200" |S8SG°L | LOO™ |6S0°L W 9v" |S€C° [ €6E |LvT uoljeouu jo aaibag
¢9C'|Ge€°G- | 8G0° |6VY°L- | €647 |0L0- [ 222 |LLO 099" |0S0° | 09¢" (880~ W 29% |9€0™- [ 809" |9L0- 9zis wea |
GSS [PL¥'L- | L2€ [/G8'L- | 820" [GSE'L- | LOO” [Z16'L- | 0SE" [0€8° | 128 |SEL ¢S0° |082'L-| 420" [2ee’L- uonjeAljow ysnd

‘uBig| ‘yeo) | ‘ubig | ‘yeod I 'ubis | YeoQ | ‘ubig | ‘yeo) f ubls Yoo | ubls | yeo) f "ubis | yeod | ubls | ‘Yoo

6'C6 2'/8 6'0L 092 V.l €0L L'v. £'69 % Ul uoledlisse|d JybL
992" €02 44 09¢’ 514 414 88¢ £eT 2z oMioyebeN
8¢ 6€ GG 74 €9 V. 8G9 S/ N
v/l e/l v/l e/l v/l e/l viL e/l Jawiopiad ysiom
*SA }s9q :uoneolisselo dnoib
@ouewJoyiad spoadsoud aouewWLIONad sseaf /> sjjo-uids bunok

ymoun |eloueuly wg)buon IENED)

SOSEY 1op[o pue 123unok 10y uorssaIgar onsISo[ Ay Jo sINsey § IqeL

prlnger

A's



Towards a better understanding of performance...

1G¢" | 20e') | GCL” | L¥S'L 6L6" [€80° €6 [cCl') | Cey |69L SSauaAloelje e N
(443473 69" [00C° 168 |SLL- § vOV |LOS 181" [SSL° juawssasse }ayie|\
vl Reouell i AL e LA S T p—
a( jouued aq jouued aq jouued -
€eL |yeC- | 0L9 [L.T 710" [618'C § 128 (180" [/129" |E¥vT uoneAouu jo aaibag
9/ |6€0™- | 816" |900° 0% [8LY ¢6.L" (910 |24/ |9L0- 9ZIs wea |
08" |v.C 16€" [L0L- 69S" (99~ § 9Lv" [€GL- [O0LE |0L6™- uoljeAiow ysnd
‘uBiS | "yeo) [uBis | oo |f ubiS | "yeo) [ ubls ["yeo) [f 'ubis [yeo] | "ubis ["yeod | "ubis ['ge0D ['uBIS| ye0D
06, S9. 6/8 1°2G 119 % Ul uoljeziobayed Jybu
x4 %44 9 6.C 6LE 2y oviexebeN
ol el 14 123 4 €e 8¢ 1€ N
v/l e/l v/l e/l v/l e/ v/l e/ Jawopad }siom
*SA }s9q :uoneolyisse|o dnoib
a@ouewJojiad sjoadsoud aouewoj9d (8¢
ymouo |eloueuly wuejbuo] [AEDETS) =N) [BOIPa} -10308s Alsnpul
LLT [ELLL 901" |V9v’ 886" [800- | €cC [cEv'- W vl [9¢L- | G2l [LSS- Q OL6™ [9S0° | €6S" |L0C- SSauaAloeipe }axIe|N
98" |0Vl 809" |€LC 900" |64 | 620" [/88" 60C" |95S° SPE |9€E” /00" [SL6'L | €00° |6V L juawssasse }ayie|\
8¥¢ |v.6™- 188" |€20° 98¢ |Llv- [ 888" [¢¥0- 6159y €9Y" |8LT 080" [S¢/™- |65/ |860- uoyjesadoo)
19G" 1G99 8Gl" |99/ 196" |220 165" |16L° 299" |/8l° €l9" (€6 161" |0¥9 198" |990° ssad04d Bulinp Jioddng
L¥E" |906™ 0¥6" |9€0 G29" |98l 609" [L¥L 1S¥ 992 Y9 [Lee 080" 219" [9lE" |96T uoneAouu jo aaibag
980" [L60'L- | €0L" |0EE- 620" 98¢ 96¢" |0’ 065|870 Syl (120 /€9 [LLO" [ 00%" |0€0° 9ZIs wea |
G60" |§/8'C | €9¢€" [809 68" |660° 696" (10 102" 1899 10" |S66° 8G€" 645~ | 699" |¢CC - uofjeAijow ysnd
‘ublg | ‘Yoo | ubig | ‘oo f "ubis | "yeo) | “ubls | ‘yeod [l "ubls | ‘weo) | "ubig | ‘Yoo il “ubis | ‘yeo) | ubis | ‘Yoo

8'0L L'¥9 GG 8’19 0¢cL c'/9 99/ €19 9% Ul uoeziobeyed Jybu
LYS 79¢ Ly 79l 943 002 8.¢" 29¢ Zd ovovebeN
4 6€ 61 89 0S8 19 Ly <99 N
/L e/ v/L e/l v/l e/ v/l el Jawlopad jsiom
*SA 1s9q :uoneolisse|o dnoib
aoueuniopiad sjoadso.d aouew.Iopad (62=N) 11 103095 Aipsnpur

ymoun [eloueul wJejbuoT] |e1ousn

SOSEY [eJIPSJN pue I I0J uoIssaigar onsiSo[ oYy Jo s)nsay 9 dqe],

prlnger

NS



R. Helm et al.

Gz |ele- 807" [€6L- 629 [LIL Lev [291- SsauaAloeIe JaN BN
ZLS [e9)- GGz [8S2- J (€007)0z) | (2007)9LL | 00" [0€9" | (€207)€0L | (£L0)260" | #20° [#it JUBWSSAsSE Ja)IE N
(¥607)750" | 860" |50t | (€807)650 | (5207)190" | 280" [8L€° 169" [880™- 166" [L10- uopesadood
(¥60)250™- [ 860" [oev- [(GL07)z60- [(110)960™- | SL0™ [165- G569 [620° yOv [¥S)° ssaooud buninp poddng
Z6¢" [€61 v0Z |12 L0¢" [/61- 14" [901° uoneAouul jo d316aq
962" |02} - ¥8¢" [920™- 905" [600° 12" [500° dzIswea|
zer |vlT 96" [882° zee |e6ve- [(9807)560- (9207060 | 580" [€Lv - uoleAljow ysnd
‘W'IN| FWAY [uBiS[geod | "w@'IW| IWAY [uBiS|geod § W@ IW|[ IWAY ['uBiS|Peod [ W@'IN| IWAY [UuBiS| ya0d

1'e8 8'9L 62. 919 % Ul UOeoLISSe JybLi
180 80} 760 8.0 2 oxyoyebeN
171 171 171 171 N
D e/l D e/l Jawioped }siom
*SA }s9q :uoljealisselo dnoib

ymoln aouewopiad

|eloueulq
(1£0)280™- |(820')280- | g€0" [195- 86. [250° 62¢ [zzT €16 [¢z0- SsauaAloeIe Jox e
(0007)151" | (000)zS1L" | 000" |626° 8zy |SS) (1007151 [(000) 6€L°| 100" [SL2 [(L0O) #91° | (0007)LGL" | LOO" [¢29° judwISsasse e
66¢" 681 - €0¢" (161 082" [#50° ¥99" [220° uopesadood
€2y |SLL Sv6° [€10- Ly [LGL 268" [520™- ssad04d Bulinp Joddng
(#007)00L" | (2€07)00L" | #00° [8¥9" | (0007)€9)" | (0007)6€EL" | 000" [€59" 128" [9L) 1€ [250° uogeAouul Jo aaibaq
62t [590- 1ze |50 9%9" [900° €.5 [800° 9z|s wea |
(910)8¢L" [ (91008l [ 120" [e68” [ (190)ez) [ (zs0)s0L | 190" [sev 9ez” [oog™- 188" [9€0™- uoljeAljow ysnd

‘WO IW| IWAY [UBIS[eod [ W@ IW| FWAY [uBISTeod | W@ IW| FWAY [UBIS|Peod [ Ww@'IW| FWAY [UBIS] Jeod

1'6L 199 G'69 £'€9 % Ul UONedlIssefo JybLl
692 161 [ S0L” 2 oxoxebeN
1/l 11l 11l L) N
v/l €/l v/l €/l Jouwopad Jsiom
*SA 1S9 :uofjealisselo dnoib
sjoadsoud @ouewIOdd :uo paseq ssadons
wd)buo] [IIENET) Ho-uids jo sjnssuod

1821 ) TTV = dM = 0 ‘dd = T :pasn SuIpod Jo 19s JUAIJIP B [IIM UOISSAISAT oNSISO[ ) JO SINsayY L J[qe],

prmger

A's



Towards a better understanding of performance...

¥GZ [6.€- 162" |6¥C- g cid 296G [L2L- SSaudAioRIpe Ja)IB N
96¢€" |LLC- 961" |66C- (L007)2¥L" | €00° |5¥9° (91L0)%0L" | v20° |t juawissasse }a)Ie\
6.1 |GEE Lyl [€CE L€9" V60" 0€6" [9L0™- uoljesadood
(020260 [ 280" [StP- (£00)020" | 10" [16S™- 1€9° [960° 6Lt [IGL° ssad0.d Bunnp Joddng
v.C |SST ecL [1ee S0¢E" (261 €79 |180° uoyeAouu Jo aaibag
oLe” [1gh- L€ |180- 8% [L10 029" |200° 9z|s wea |
SYE |82¢ 692 |S¥E GEE |9VT - (5907)104- [ 20" |62V - uoneAnow ysnd
‘WO IN] FWAY [ubis[geod | w@IW] TJWAY [uBiS|geod | W@ IW] IWAY ['uBiS[geod | w@'IW| FIWAY [UuBIS] yeod

0'6L 0’6, 06 062 % Ul UOedyISseo JyBu
926 €16 956" 0€6° 2 onoxebeN
Ll Ll Ll Ll N
v/l €/L viL €/l Jawopad }siom
*SA }saq :uoneouisse|o dnoib

Mol aouewopiad

|eloueulq
(620)70L- | L¥0" |L¥S- £€€6° [£10° 9/€ €0 08/ [850° SSauaAoeIe Ja)Ie N
(000)z8}" | 000" |86 ¥y vl (0007)zs) | 100" [829° (0007)6SL" | 10O [LOL juswissasse }ajJe N
89¢" |€0C- €€ |S9L° 8¥8" |L£0° ¥€9" [£80° uoyesadood
0S¥ |59 ¥69" [920™- Zys [BLL” 686" [200™- ssao0ud Bupnp Joddng
(L00)1ZL | G00° |89 (0007)8¢L" | 000" [#79° 609" |60 118" 1920 uoljeAouul jo aaibag
09" |L90- o 1/G" |800° 287" |0LO° dz|swea
(9L0)e9L" | 920" [198 (8v0)20L" | 250" |66t 8€Z" [86C- 162" |90 uoljeAjow ysnd
‘WOIN] FWAY [ ubis[geod | W@IN| FWwav [uBis|geod | W@IN| FWAv [uBis[geod | W®IW|[ IWAY [ubiS| geod

062 005 00} 00} % Ul UOledyISseo Jybu
000} 866" G86° 186° 2 asjieyebeN
Ll Ll Ll Ll N
VIl el viL e/l Jawiiopad }s10Mm|
*SA }s9q :uoneoyisselo dnoib
sjoadsoud 2ouBwW.IOLIdd 1UO paseq $s929Ns
wue)buo |esduaD yo-uids Jo sjonisuoy

(se1 oY) TTV = dM = 0 ‘dd = 1) 2A0Qe se SUIpod Jo 39S QWes ) PUB $199JJ0 PIXY-ANSNpul Y)Im UOISSAITaI o1SISO] [BUONIPUOD Y] JO SINSAY  § J[qe],

prmger

Qs



R. Helm et al.

References

Akgiin AE, Lynn GS (2002) Antecedents and consequences of team stability on new product
development performance. J Eng Tech Manag 19(3-4):263-286

Andersson M, Klepper S (2012) Characteristics and performance of new firms and spinoffs in Sweden.
IFN working paper (902), pp 1-55

Autio E (1994) New, technology-based firms as agents of R&D and innovation: an empirical study.
Technovation 14(4):259-273

Bagozzi RP, Yi Y (2012) Specification, evaluation and interpretation of structural equation models.
J Acad Mark Sci 40:8-34

Baum JAC, Calabrese T, Silverman BS (2000) Don’t go it alone: alliance network composition and
startups’ performance in Canadian biotechnology. Strategy Manag J 21(3):267-294

Bergek A, Norrman C (2008) Incubator best practice: a framework. Technovation 28(1-2):20-28

Bgllingtoft A, Ulhgi JP (2005) The networked business incubator—leveraging entrepreneurial agency?:
Special issue on science parks and incubators. J Bus Ventur 20(2):265-290

Brinckmann J (2007) Competence of top management teams and success of new technology-based firms.
Springer, Wiesbaden

Brinckmann J, Grichnik D, Kapsa D (2010) Should entrepreneurs plan or just storm the castle? A meta-
analysis on contextual factors impacting the business planning-performance in small firms. J Bus
Ventur 25(1):24-40

Briiderl J, Preisendorfer P, Ziegler R (1992) Survival chances of newly founded business organizations.
Am Sociol Rev 57(2):227-242

Brush CG, Vanderwerf PG (1992) A comparison of methods and sources for obtaining estimates of new
venture performance. J Bus Ventur 7:157-170

Burke A, Fraser S, Greene FJ (2010) The multiple effects of business planning on new venture
performance. J Manag Stud 47(3):391-415

Bygrave W (2010) The entrepreneurial process. In: Bygrave W, Zacharakis A (eds) The portable MBA in
entrepreneurship. Wiley, Hoboken, pp 1-27

Calantone RJ, Di Benedetto CA, Bhoovaraghavan S (1994) Examining the relationship between degree of
innovation and new product success. J Bus Res 30(2):143-148

Carayannis EG, Rogers EM, Kurihara K, Allbritton MM (1998) High-technology spin-offs from
government R&D laboratories and research universities. Technovation 18(1):1-11

Carbonell P, Rodriguez Al (2006) The impact of market characteristics and innovation speed on
perceptions of positional advantage and new product performance. Int J Res Mark 23(1):1-12

Chiesa V, Piccaluga A (2000) Exploitation and diffusion of public research: the case of academic spin-off
companies in Italy. R&D Manag 30(4):329-339

Churchill GA (1979) A paradigm for developing better measures of marketing constructs. J Mark Res
16:64-73

Clarysse B, Degroof J, Heirman A (2003) Growth paths of technology-based companies in life sciences
and information technology, Brussels

Clarysse B, Wright M, Lockett A, van de Velde E, Vohora A (2005) Spinning out new ventures: a
typology of incubation strategies from European research institutions. J Bus Ventur 20(2):183-216

Clarysse B, Wright M, van de Velde E (2011) Entrepreneurial origin, technological knowledge, and the
growth of spin-off companies. ] Manag Stud 48(6):1420—1442

Cochran AB (1981) Small business mortality rates: a review of the literature. J Small Bus Manag
19(4):50-59

Colombo MG, Grilli L. (2005) Founders’ human capital and the growth of new technology-based firms: a
competence-based view. Res Policy 34(6):795-816

Colombo MG, Grilli L (2010) On growth drivers of high-tech start-ups: exploring the role of founders’
human capital and venture. J Bus Ventur 25(6):610-626

Cooper RG, Kleinschmidt EJ (1994) Determinants of timeliness in product development. J Prod Innov
Manag 11(5):381-396

Cortina JM (1993) What Is coefficient alpha?: An examination of theory and applications. J Appl Psychol
78(1):98-104

Dahlqvist J, Davidsson P (2000) Business start-up reasons and firm performance. Front Entrep Res

Dautzenberg K, Reger G (2010) Entrepreneurial team characteristics and success of new technology-
based firms in Germany. IJBG 4(1):71-94

@ Springer



Towards a better understanding of performance...

Delmar F (1997) Measuring growth: methodological considerations and empirical results. In: Donckels R,
Miettinen A (eds) Entrepreneurship and SME research: on its way to the next millennium. Ashgate,
Aldershot, UK, pp 199-216

Delmar F, Davidsson P (2000) Where do they come from? Prevalence and characteristics of nascent
entrepreneurs. Entrep Reg Dev 12:1-23

Delmar F, Shane S (2003) Does business planning facilitate the development of new ventures? Strategy
Manag J 24(12):1165-1185

Dess GG, Robinson RB (1984) Measuring organizational performance in the absence of objective
measures: the case of the privately-held firm and conglomerate business unit. Strategy Manag J
5(3):265-273

Dewangan V, Godse M (2014) Towards a holistic enterprise innovation performance measurement
system. Technovation 34(9):536-545

Doblinger C, Dowling M, Helm R (2016) An institutional perspective of public policy and network
effects in the renewable energy industry: enablers or disablers of entrepreneurial behaviour and
innovation? Entrep Reg Dev Int J 28(1-2):126-156

Dowling M, Helm R (2006) Product development success through cooperation: a study of entrepreneurial
firms. Technovation 26(4):483-488

Druilhe C, Garnsey E (2004) Do academic spin-outs differ and does it matter? J Technol Transf
29(3-4):269-285

Egeln J, Gottschalk S, Rammer C, Spielkamp A (2002) public research spin-offs in Germany, Mannheim

Fornell C, Larcker DF (1981) Evaluating structural equation models with unobservable variables and
measurement error. J Mark Res (JMR) 18(1):39-50

Gartner WB (1985) Conceptual framework for describing the phenomenon of new venture creation. Acad
Manag Rev 10(4):696-706

Grimaldi R, Grandi A (2005) Business incubators and new venture creation: an assessment of incubating
models. Technovation 25(2):111-121

Giibeli MH, Doloreux D (2005) An empirical study of university spin-off development. Eur J Innov
Manag 8(3):269-282

Gurau C, Lasch F, Dana L (2015) Sources of entrepreneurial value creation: a business model approach.
Int J Entrep Small Bus 25(2):192-207

Hackett SM, Dilts DM (2004) A systematic review of business incubation research. J Technol Transf
29(1):55-82

Heirman A, Clarysse B (2004) How and why do research-based start-ups differ at founding? A resource-
based configurational perspective. J Technol Transf 29(3—4):247-268

Heirman A, Clarysse B, van den Haute V (2003) Starting resource configuration of research-based start-
ups and the interaction with technology, institutional background, and industrial dynamics, gent

Helm R, Mauroner O (2007) Success of research-based spin-offs. State-of-the-art and guidelines for
further research. Rev Manag Sci 1(3):237-270

Helm R, Mauroner O (2011) Soft starters, research boutiques and product-oriented firms: different
business models for spin-off companies. Int J Entrep Small Bus 12(4):479

Hmieleski KM, Ensley MD (2007) A contextual examination of new venture performance: entrepreneur
leadership behavior, top management team heterogeneity, and environmental dynamism. J Organ
Behav 28(7):865-889

Holzl A, Lobe S (2014) Predicting above-median and below-median growth rates. Rev Manag Sci
10(1):105-133. doi:10.1007/s11846-014-0145-5

Hulland J (1999) Use of partial least squares (PLS) in strategic management research: a review of four
recent studies. Strategy Manag J 20(2):195-204

Jaouen A, Lasch F (2015) A new typology of micro-firm owner-managers. Int Small Bus J 33(4):397-421

Kessler EH, Bierly PE (2002) Is faster really better? An empirical test of the implications of innovation
speed. IEEE Trans Eng Manag 49(1):2-12

Kleinschmidt EJ, Cooper RG (1991) The impact of product innovativeness on performance. J Prod Innov
Manag 8(4):240-251

Kleinknecht A (1993) Why do we need new innovation output indicators? In: Kleinknecht A, Bain D
(eds) New concepts in innovation output measurement. St. Martin’s Press, New York, pp 1-9

Knockaert M, Ucbasaran D, Wright M, Clarysse B (2011) The relationship between knowledge transfer,
top management team composition, and performance: the case of science-based entrepreneurial
firms. Entrep Theory Pract 35(4):777-803

@ Springer


http://dx.doi.org/10.1007/s11846-014-0145-5

R. Helm et al.

Kraus S, Rigtering JPC, Hughes M, Hosman V (2012) Entrepreneurial orientation and the business
performance of SMEs: a quantitative study from the Netherlands. Rev Manag Sci 6(2):161-182

Lauer Schachter H (2010) Objective and subjective performance measures: a note on terminology. Adm
Soc 42(5):550-567

Lechler T (2001) Social interaction: a determinant of entrepreneurial team venture success. Small Bus
Econ 16(4):263-278

Lendner C (2003) How university business incubators help start-ups to succeed: an international study

Li H (2001) How does new venture strategy matter in the environment-performance relationship? Manag
Res 12:183-204

Li H, Atuahene-Gima K (2001) The impact of interaction between R&D and marketing on new product
performance: an empirical analysis of Chinese high technology firms. Int J Technol Manag
21(1-2):61-75

Lockett A, Wright M, Franklin S (2003) Technology transfer and universities” spin-out strategies. Small
Bus Econ 20(2):185-200

Lockett A, Siegel D, Wright M, Ensley MD (2005) The creation of spin-off firms at public research
institutions: managerial and policy implcations. Res Policy 34(7):981-993

Lowe R, Marriott S (2006) Enterprise: entrepreneurship and innovation concepts, contexts and
commercialization. BH (Butterworth-Heinemann) Elsevier, Oxford

Lumpkin GT, Dess GG (1996) Clarifying the entrepreneurial orientation construct and linking it to
performance. Acad Manag Rev 21(1):135-172

Lynn GS, Akgiin AE (2003) Launch your new products/services better, faster. Res Technol Manag
46(3):21-26

Mahar JF, Coddington DC (1965) The scientific complex: proceed with caution. Harv Bus Rev
43(1):140-155

Matsuno K, Mentzer J, Oezsomer A (2002) The effects of entrepreneurial procilivitz and market
orientation on business performance. J Mark 66:18-32

Menguc B, Auh S (2006) Creating a firm-level dynamic capability through capitalizing on market
orientation and innovativeness. J Acad Mark Sci 34(1):63-73

Menon A, Bharadwaj SG, Howell R (1996) The quality and effectiveness of marketing strategy: effects of
functional and dysfunctional conflict in intraorganizational relationships. J Acad Mark Sci
24(4):299-313

Meyer M, Gupta V (1994) The performance paradox. Res Organ Behav 16:309-369

Morrison JD, Wetzel WE (1991) A supportive environment for faculty spin-off companies. In: Brett AM,
Gibson DV, Smilor RW (eds) University spin-off companies: economic development, faculty
entrepreneurs, and technology transfer. Roman and Littlefield Publishers Inc, Savage

Murphy GB, Trailer JW, Hill R (1996) Measuring performance in entrepreneurship. J Bus Res 36:15-23

Mustar P (1997) How French academics create hi-tech companies: the conditions for success or failure.
Sci Public Policy 24:37-43

Mustar P (2001) Spin-offs from public research: trends and outlook. STI Rev (26):165-172

Mustar P, Renault M, Colombo MG, Piva E, Fontes M, Lockett A, Wright M, Clarysse B, Moray N
(2006) Conceptualising the heterogeneity of research-based spin-offs: a multi-dimensional
taxonomy. Res Policy 35(2):289-308

Nagelkerke N (1991) A note on a general definition of the coefficient of determination. Biometrika
78(3):691-692

Nelson A, Earle A, Howard-Grenville J, Haack J, Young D (2014) Do innovation measures actually
measure innovation? Obliteration, symbolic adoption, and other finicky challenges in tracking
innovation diffusion. Res Policy 43(6):927-940

Nicolaou N, Birley S (2003) Academic networks in a trichotomous categorisation of university spinouts.
J Bus Ventur 18(3):333-359

O’Shea RP, Chugh H, Allen TJ (2008) Determinants and consequences of university spinoff activity: a
conceptual framework. J Technol Transf 33(6):653-666

Penrose ET (1959) The theory of the growth of the firm. Wiley, New York

Peterson RA (1994) A meta-analysis of cronbach’s coefficient alpha. J Consum Res 21(2):381-391

Pirnay F, Surlemont B, Nlemevo F (2003) Toward a typology of university spin-offs. Small Bus Econ
21(4):355-369

Podsakoff PM, Organ DW (1986) Self-reports in organizational research: problems and prospects.
J Manag 12(4):531-544

@ Springer



Towards a better understanding of performance...

Podsakoff PM, MacKenzie SB, Lee J, Podsakoff NP (2003) Common method biases in behavioral
research: a critical review of the literature and recommended remedies. J Appl Psychol
88(5):879-903

Porter ME (1980) Competitive strategy: techniques for analysing industries and competitors. Free Press,
New York

Powers JB, McDougall PP (2005) University start-up formation and technology licensing with firms that
go public: a resource-based view of academic entrepreneurship. J Bus Ventur 20(3):291-311

Prahalad CK, Hamel G (1990) The core competence of the corporation. Harv Bus Rev 68(3):79-91

Roberts EB (1991) Entrepreneurs in high technology: lessons from MIT and beyond. Oxford University
Press, New York

Rogers EM (1986) The role of the research university in the spin-off of high-technology companies.
Technovation 4(3):169-181

Romijn H, Albu M (2002) Innovation, networking and proximity: lessons from small high technology
firms in the UK. Reg Stud 36(1):81-86

Sabherwal R, Becerra-Fernandez I (2005) Integrating specific knowledge: insights from Kennedy Space
Center. IEEE Trans Eng Manag 52(3):301-315

Sandberg WR (1986) New venture performance: the role of strategy and industry structure. Lexington
Books, Lexington, MA

Sapienza HJ, Smith KG, Gannon MJ (1988) Using subjective evaluations of organizational performance
in small business research. Am J Small Bus 12:45-53

Sapienza HJ, Parhankangas A, Autio E (2004) Knowledge relatedness and post-spin-off growth. J Bus
Ventur 19(6):809-829

Scholten VE (2006) The early growth of academic spin-offs: factors influencing the early growth of dutch
spin-offs in the life sciences. ICT and Consulting, Wangeningen

Schoonhoven C, Eisenhardt K, Lyman K (1990) Speeding products to market: waiting time to first
product introduction in new firms. Adm Sci Q 35:177-207

Schwartz M, Hornych C (2010) Cooperation patterns of incubator firms and the impact of incubator
specialization: empirical evidence from Germany. Technovation 30(9-10):485-495

Scillitoe JL, Chakrabarti AK (2010) The role of incubator interactions in assisting new ventures.
Technovation 30(3):155-167

Smilor RW, Gibson DV, Dietrich GB (1990) University spin-out companies: technology start-ups from
UT-Austin. J Bus Ventur 5(1):63-76

Soetanto DP, van Geenhuizen M (2011) Social networks, university spin-off growth and promises of
‘living labs’. Reg Sci Policy Pract 3(3):305-321

Solymossy E (1997) Push/pull motivation: does it matter in venture performance?

Song M, Podoynitsyna K, van der Bij H, Halman JIM (2008) Success factors in new ventures: a meta-
analysis. J Prod Innov Manag 25(1):7-27

Spielkamp A, Egeln J, Gottschalk S, Rammer C (2004) Spin-offs in Germany—conceptual considerations
and empirical evidence. In: Dowling M, Schmude J, Zu Knyphausen-Aufsess D (eds) Advances in
interdisciplinary European entrepreneurship research, vol 3. LIT Verlag, Miinster, pp 153-181

Sproles GB, Kendall EL (1986) A methodology for profiling consumers’ decision-marking styles.
J Consum Aff 20(2):267-279

Steffensen M, Rogers EM, Speakman K (2000) Spin-offs from research centers at a research university.
J Bus Ventur 15(1):93-111

Tatikonda MV, Montoya-Weiss MM (2001) Integrating operations and marketing perspectives of product
innovation: the influence of organizational process factors and capabilities on development
performance. Manag Sci 47(1):151-172

Tiibke A (2005) Success factors of corporate spin-offs. International studies in entrepreneurship, vol 2.
Springer, New York

van Praag M (2003) Business survival and success of young small business owners. Small Bus Econ
21:1-17

Venkatraman N, Ramanujam V (1987) Measurement of business economic performance: an examination
of method convergence. J Manag Stud 13(1):109-123

Wall TD, Michie J, Patterson M, Wood SJ, Sheenan M, Clegg CW, West M (2004) On the validity of
subjective measures of company performance. Pers Psychol 57(1):95-118

Walter A, Auer M, Ritter T (2006) The impact of network capabilities and entrepreneurial orientation on
university spin-off performance. J Bus Ventur 21(4):541-567

@ Springer



R. Helm et al.

West GP (2007) Collective cognition: when entrepreneurial teams, not individuals, Make Decisions.
Entrep Theory Pract 31(1):77-102

Yli-Renko H, Autio E, Sapienza HJ (2001) Social capital, knowledge acquisition, and knowledge
exploitation in young technology-based firms. Strategy Manag J 22(6-7):587-613

Zahra SA, Bogner WC (2000) Technology strategy and software new venture’s performance: exploring
the moderating effect of the competitive environment. J Bus Ventur 15(2):135-173

Zahra SA, Matherne BP, Carleton JM (2003) Technological resource leveraging and the internation-
alisation of new ventures. J Int Entrep 1(2):163-186

@ Springer



	Towards a better understanding of performance measurements: the case of research-based spin-offs
	Abstract
	Introduction
	Theory and model
	Literature review
	Derivation of hypotheses

	Methods
	Data and sample
	Measurement

	Results
	Contrasting different concepts of spin-off success
	Hypotheses testing

	Discussion
	Success factors of RBSO
	Performance measurements
	Conclusion
	Limitations and future research

	Acknowledgments
	Annex 1: Summary statistics for dependent and independent constructs
	Annex 2
	Annex 3
	Annex 4
	Annex 5
	References




