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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
factors � Innovation � Scientific entrepreneurship � Public research organizations

Mathematical Subject Classification L25 � L26 � M13 � 032

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 (Tübke 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 (Brüderl 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 RoI, 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 (Hölzl and Lobe 2014, as those companies focus

primarily on customer acquisition and establishment (Scholten 2006; Tübke 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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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 (Tübke 2005). Although there is a general consensus about

interdependency, the exact direction and intensity is being discussed controversially

(Dahlqvist 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.

Fig. 1 Theoretical model

Towards a better understanding of performance…

123



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; Gurău 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 Gübeli 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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H5 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 (Gurău 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.1 In 2008, a total of

1 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

Towards a better understanding of performance…

123



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

Table 1 t Test of the control variable ‘age’

Success score

(mean)

Constructs of spin-off success based on

General

performance

Longterm

prospects

Financial

performance

Technological

application

Growth

Young (\7 year) 4.22 4.53 4.54 2.96 177

Old ([7 year) 4.27 4.63 4.65 3.07 231

Sign. (t test 2-tailed) .308 .530 .311 .674 .482

Push mo�va�on Reorganiza�on General performance General opinion of the business 
Problems Sales growth

Team size Size of founding team Cash Flow
Degree of innova�on Degree of novelty Profitability

Novelty of the spin-off idea Long-term prospects Market share
Technological compe��ve advantage Long-term perspec�ve

Parent support during spin-
off process

Tangible support (infrastructure) from 
parent

Technological 
applica�on

Achievements of new patents
Licensing

Support by intellectual property Financial performance Cash Flow
Consulta�on Profitability

Coopera�on Benefit of coopera�on with parent Growth Employee growth p. a. (in %)
Reference partnership with parent Sales growth p. a. (in %)
Intensity of coopera�on with parent
Coordina�on of coopera�on with 
Impact of coopera�on with parent

Market assessment Market assessment
Assessment of compe��on

Market a�rac�veness Market poten�al
Market growth

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

Fig. 2 Overview of constructs and variables
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constructs.2 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 Akgün 2003; Tübke 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 (Tübke 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 (Tübke 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; Bøllingtoft and Ulhøi 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; Bøllingtoft and Ulhøi 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 (Tübke 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 (Akgün 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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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.

Table 2 Factor analysis for independent constructs

Influencing factors Factor

score

Cronbach’s

a
Average variance

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 idea 0.736
0.736 65.89 %

Technological competitive

advantage

0.419

Parent support during

spin-off process

Tangible support

(infrastructure) from parent

0.808

0.824
0.785 63.05 %

Support by intellectual

property

0.787

Consultation 0.417

Cooperation Benefit of cooperation with

parent

0.905

Reference partnership with

parent

0.841

Intensity of cooperation with

parent

0.802 0.890 69.99 %

Coordination of cooperation

with parent

0.782

Impact of cooperation with

parent

0.616

Market assessment Market assessment 0.759
0.732 78.89 %

Assessment of competition 0.759

Market attractiveness Market potential 0.726
0.691 76.42 %

Market growth 0.726
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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 R2 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 R2 appears to be very good

(Nagelkerke 1991), with values higher than 0.2. For the construct based on financial

performance, Nagelkerke’s R2 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

Table 3 Factor analysis for dependent constructs

Constructs of spin-off success based on: Factor score Cronbach’s a Average variance

extracted (%)

General performace

General opinion of the business 0.796

Sales growth 0.746
0.830 66.67

Cash flow 0.709

Profitability 0.731

Long-term prospects

Market share 0.697
0.654 74.34

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

Employee growth p.a. (in %) 0.827
0.813 84.27

Sales growth p.a. (in %) 0.827

Towards a better understanding of performance…

123



T
a

b
le

4
R
es
u
lt
s
o
f
lo
g
is
ti
c
re
g
re
ss
io
n
s

Co
ns

tr
uc

ts
 o

f s
pi

n-
off

 su
cc

es
s b

as
ed

 o
n…

gr
ou

p 
cla

ss
ifi

ca
�o

n:
be

st
 v

s.
 w

or
st

 p
er

fo
rm

er
N

 
N

ag
el

ke
rk

e 
R2

rig
ht

 cl
as

sifi
ca

�o
n 

in
 %

Co
eff

.
Si

gn
.

Av
.M

.E
. 

M
.E

.@
m

.
Co

eff
.

Si
gn

.
Av

.M
.E

. 
M

.E
.@

m
.

Co
eff

.
Si

gn
.

Av
.M

.E
. 

M
.E

.@
m

.
Co

eff
.

Si
gn

.
Av

.M
.E

. 
M

.E
.@

m
.

Pu
sh

 m
o�

va
�o

n
 -.

54
6

.0
98

 -.
11

8(
.0

87
)

 -.
13

6(
.0

98
)

 -.
89

0
.0

24
 -.

18
0(

.0
13

)
 -.

22
2(

.0
23

)
.3

13
.2

76
.7

55
.0

97
.1

33
(.0

83
)

.1
81

(.0
94

)
Te

am
 si

ze
 -.

00
6

.7
18

 -.
01

1
.4

82
 -.

01
4

.8
40

.0
15

.8
70

De
gr

ee
 o

f i
nn

ov
a�

on
.2

27
.2

31
.2

20
.3

19
.7

57
.0

00
.1

51
(.0

00
)

.1
77

(.0
00

)
.9

56
.0

00
.1

68
(.0

00
)

.2
30

(.0
00

)
Su

pp
or

t d
ur

in
g 

pr
oc

es
s

 -.
04

8
.8

12
.2

12
.3

74
.0

08
.9

70
.1

48
.5

92
Co

op
er

a�
on

.0
06

.9
77

 -.
11

4
.6

40
.1

81
.4

00
 -.

03
1

.9
09

M
ar

ke
t a

ss
es

sm
en

t
.8

88
.0

00
.1

93
(.0

00
)

.2
21

(.0
00

)
10

63
.0

00
.2

15
(.0

00
)

.2
65

(.0
00

)
.3

09
.1

75
.0

61
(.1

66
)

.0
72

(.1
74

)
1.

07
3

.0
01

.1
89

(.0
00

)
.2

58
(.0

01
)

M
ar

ke
t a

�
ra

c�
ve

ne
ss

 -.
16

8
.4

93
.1

47
.6

33
.2

17
0.

21
0

 -.
40

3
.0

70
 -.

07
1(

.1
98

)

gr
ou

p 
cla

ss
ifi

ca
�o

n:
be

st
 v

s.
 w

or
st

 p
er

fo
rm

er
N

 
N

ag
el

ke
rk

e 
R2

rig
ht

 cl
as

sifi
ca

�o
n 

in
 %

Co
eff

.
Si

gn
.

Av
.M

.E
. 

M
.E

.@
m

.
Co

eff
.

Si
gn

.
Av

.M
.E

. 
M

.E
.@

m
.

Co
eff

.
Si

gn
.

Av
.M

.E
. 

M
.E

.@
m

.
Co

eff
.

Si
gn

.
Av

.M
.E

. 
M

.E
.@

m
.

Pu
sh

 m
o�

va
�o

n
 -.

56
5

.0
47

 -.
12

9(
.0

36
)

 -.
13

8(
.0

47
)

 -.
42

5
.2

29
.6

09
.1

27
.7

30
.1

39
Te

am
 si

ze
 -.

00
1

.9
70

.0
03

.8
39

 -.
32

2
.0

34
.1

11
(.0

21
)

.1
51

(.0
29

)
 -.

39
2

.0
45

.1
01

(.0
30

)
.1

33
(.0

35
)

De
gr

ee
 o

f i
nn

ov
a�

on
.0

53
.7

73
 -.

11
5

.6
21

.5
12

.0
76

.1
22

(.0
60

)
.1

41
(.0

69
)

.6
07

.0
88

.1
32

(.0
87

)
.1

33
(.0

98
)

Su
pp

or
t d

ur
in

g 
pr

oc
es

s
.1

53
.4

37
.0

83
.7

22
 -.

30
7

.2
66

 -.
01

6
.8

50
Co

op
er

a�
on

.0
36

.4
37

 -.
14

4
.5

55
.4

21
.1

92
.4

96
.3

87
M

ar
ke

t a
ss

es
sm

en
t

.4
36

.0
41

.0
99

(.0
31

)
.1

06
(.0

41
)

.8
32

.0
03

.1
79

(.0
00

)
.2

05
(.0

03
)

.1
76

.5
93

.1
60

.6
02

M
ar

ke
t a

�
ra

c�
ve

ne
ss

 -.
17

0
.4

49
.1

40
.6

41
.3

68
.3

08
.2

70
.3

90

57
.9

67
.0

68
.8

70
.0

15
2

10
6

80
60

.0
90

.1
68

.3
16

.3
16

Fi
na

nc
ia

l p
er

fo
rm

an
ce

Gr
ow

th

 1
/3

 1
/4

 1
/3

 1
/4

65
.5

69
.4

65
.8

75
.2

14
5

11
1

14
9

10
5

.1
71

.2
50

.2
12

.3
65

Ge
ne

ra
l P

er
fo

rm
an

ce
Lo

ng
te

rm
 p

ro
sp

ec
ts

 1
/3

 1
/4

 1
/3

 1
/4

R. Helm et al.

123



worst performer). Table 4 gives an overview of the most important results.3 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 R2 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 H5 (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

3 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 R2\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 R2 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; Tübke 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 7

Problems 7 6.08 1.697 1 7

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 7

Novelty of the spin-off idea 4 3.82 1.598 1 7

Technological competitive advantage 5 4.81 1.476 1 7

Parent support during spin-off process

Tangible support (infrastructure) from parent 3 3.31 2.218 1 7

Intangible support (information) from parent 2 2.42 1.814 1 7

Support by intellectual property 1 2.43 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 3.42 1.444 1 7

Market attractiveness

Market potential 5 4.68 1.403 1 7

Market growth 5 4.98 1.463 1 7

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 4.41 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 1 7

Licensing 1 2.70 2.383 0 7

Financial performance
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Annex 2

See Table 5

Annex 3

See Table 6

Annex 4

See Table 7

Annex 5

See Table 8

continued

Median Mean SD Min Max

Cash flow 4 4.41 1.428 1 7

Profitability 4 4.30 1.472 1 7

Growth

Employee growth p. a. (in %) 75 171 423.3 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 4.5 4.356 1.290 1.5 7

Growth index 99.4 199.2 404.9 8.21 4079.5
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