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ABSTRACT

Currently there is no broader approach to the analysis of technology-based
ventures from German universities. Therefore, this work is dealing with the
Harmonized Instrument Initiative (HII), a joint project of the three German
technical universities Karlsruhe Institute of Technology (KIT), Technische
Universitiat Berlin and Technische Universitiat Miinchen to develop a
standardized instrument (ten-minute questionnaire) for tracking the
development process of technology-based ventures, especially academic spin-offs.
The HII thus aims to allow transparency and comparability across the start-up
ecosystems of German universities and lays the foundation for further research
in the field of academic entrepreneurship. This work is the detailed description of
the research design, the questionnaire, its implementation and related issues. It
gives the necessary theoretical background, introduces the 45 questions of the

questionnaire and shows starting points for additional research.
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1. Introduction
This work is written in connection with the Harmonized Instrument Initiative
(HII), a joint project of the three German technical universities Karlsruhe
Institute of Technology (KIT), Technische Universitit Berlin (TUB) and
Technische Universitit Miinchen (TUM) to develop a standardized instrument
(ten-minute questionnaire) for tracking the development process of technology-

based ventures, especially academic spin-offs.

Although “it 1s suggested that university innovations stimulate economies by
spurring product development, by creating new industries, and by contributing to
employment and wealth creation” (O’Shea et al 2007, p. 653) there is currently
no common method for tracking foundation activities in the surrounding of
German universities. There is a lot of effort in supporting technology-based
ventures — like the EXIST program — but research in this field has not been done
to a greater extent. Neither public promotion of ventures is coordinated nor do

many universities have an overview of their foundation activities or potentials.

Furthermore, most studies in the field of entrepreneurship are cross-sectional in
design, while longitudinal studies investigating the development process have
not been applied to a bigger set of ventures so far (Helm & Mauroner 2007, p.
263).

To overcome this shortcoming, the HII was started. The questionnaire developed
within this joint project allows transparency and comparability across the start-
up ecosystems and lays the foundation for further research in the field of
academic entrepreneurship. With the longitudinal design and the survey being
repeated every two years, the development of a large set of different companies

can be tracked and analyzed.

The questionnaire is designed to require a time effort of about ten minutes. It is
derived from an extensive literature research and analysis of best practices in the
field of empirical entrepreneurship research and especially academic

entrepreneurship and consists of 45 questions, structured in seven areas of



interest: Contact Information, General Information, Connections to University,
Finance, Founding Team, Business Concept and Technology, and Market and
Competition. These questions are classified as continuous and as one-time
questions. One-time questions are questions about the founding team or the
opportunity recognition process for example. Here it is sufficient to answer the
question once, since the answer is not subject to change over time. Questions
about, for example, current financial issues and the present competitive situation
on the contrary are continuous questions where the answers are likely to change
in course of time. These questions will be employed in subsequent surveys as well

in order to track the venture’s development process.

After giving the theoretical background of cross-sectional and longitudinal
research and of entrepreneurship, academic entrepreneurship and venture
development processes in Chapter 2, the questionnaire is introduced in Chapter 3
where each of the 45 questions is embedded into its theoretical and/or empirical
background. This chapter then ends with information on the pretests and the
implementation of the questionnaire. Chapter 4 deals with the questions that
could not have been included within the questionnaire due to its limited length
and hence gives a good overview of starting points for further research. Chapter 5
then 1s about the possibilities of the HII and further research and the final

Chapter 6 summarizes this work and gives a brief outlook.



2. Background
Prior to formulating the questions of the desired questionnaire, one has to get
familiar with the necessary background. Therefore Chapter 2 introduces the
fundamentals of cross-sectional and longitudinal research and the
entrepreneurial background and then presents a political initiative of the OECD,
which developed a framework to enhance harmonized data collection on

entrepreneurship in different countries.

2.1 Fundamentals of Cross-Sectional and Longitudinal Research
Although there is enough to write a whole thesis about research methods and
designs, the following part gives only a brief overview of the essence of
quantitative, cross-sectional and longitudinal research and the fundamentals of
questionnaires. Therefore, quantitative, cross-sectional and longitudinal research
will be embedded in the general research methods and designs and the terms
cross-sectional and longitudinal research will be defined. Afterwards the term
questionnaire will be defined and some basic guidelines for the creation of
questionnaires will be stated. Finally, the essential criteria reliability and

validity will be introduced.

2.1.1 Quantitative Research
When doing research one has to create a link between research and theory. This
link may be either deductive or inductive theory.! While deductive theory sees
theory preceding the actual research activity and hence proves hypothesis by
testing, inductive theory derives theory from observations in research. Inductive
theory is mainly employed when theoretical hypothesis cannot be drawn from

existing research and new theories have to be generated (Bryman & Bell 2003,

pp. 9).

Another useful differentiation concerns epistemological considerations: “the

question of what is (or should be) regarded as acceptable knowledge in a

' These two categories are actually not absolutely clear-cut and in practice an iterative approach is employed
very frequently (Bryman & Bell 2003, pp. 12).



discipline” (Bryman & Bell 2003, p. 13). The two possible directions here are
positivism which defends the appliance of the methods of natural science in social
studies, and interpretivism which calls for an own strategy that analysis social
issues with regard to the differences between individuals and the objects of

natural science (ibid, pp. 14).

A third possibility to distinguish between research methods involves ontological
considerations: “the question of whether social entities can and should be
considered objective entities that have a reality external to social actors, or
whether they can and should be considered social constructs build up from the
perceptions and actions of social actors” (Bryman & Bell 2003, p. 19). While
objectivism asserts social phenomena and their meanings to exist independent of
social actors, constructionism assumes them to be continually accomplished by

social actors (ibid, pp. 19).

Along these three criteria, a higher-level classification in practical research is the
distinction between quantitative and qualitative research strategies. An often
used, but by far not sufficient differentiation is “the fact that quantitative
researchers employ measurement and qualitative researchers do not” (Bryman &
Bell 2003, p. 25). Going beyond the surface, quantitative research can generally
be characterized as deductive, employing positivism and objectivism and
qualitative research, on the other hand, as inductive, employing interpretivism

and constructionism (ibid).

Since in the area of entrepreneurship a lot of research has been undertaken we
will employ deductive theory, i.e. we will derive the research questions from
existing theories and hence identify the data of interest to be collected.
Furthermore we are more likely to use the methods from natural science,
especially multivariate analysis for dealing with the collected data and see the
data mainly as independent of social actors. Hence we are in the field of

quantitative research.



2.1.2 Cross-Sectional and Longitudinal Research
After having determined the research strategy being employed we will now have
a closer look on the research design, i.e. the framework for collecting and
analyzing of data. Bryman & Bell (2003) name five prominent research designs
(p. 32): Experimental and related designs, cross-sectional design, longitudinal
design, case study design and comparative design. Without going into more detail
with the other designs, the cross-sectional and the longitudinal research design

will be outlined shortly.

Cross-sectional research has mainly four characteristics (Bryman & Bell 2003,

pp. 48):

- Data on more than one case is collected, since this design is interested in
variation of the collected data.

- Data collection happens more or less at one single point in time and the
data are collected simultaneously.

- The collected data are quantitative or quantifiable to facilitate the
examination of the variation within the set of collected data.

- The results of a cross-sectional data only denote patterns of association,
since a causal relationship cannot be drawn from a simultaneous data

collection.
Hence it is defined as follows:

“A cross-sectional design entails the collection of data on more than one
case (usually quite a lot more than one) and at a single point in time in
order to collect a body of quantitative or quantifiable data in connection
with two or more variables (usually many more than two), which are then

examined to detect patterns of association” (Bryman & Bell 2003, p. 48).

The data collected through a cross-sectional research design are of the form of a
matrix like illustrated in Figure 1. For any of the m objects (case) every of the n
variables (observation, obs) has a value xij. These data may then be examined for

correlations between variables, for example through multivariate analysis.



The longitudinal research design is usually used to track changes in the research
of business and management (Bryman & Bell 2003, pp. 51). Its goal is to provide
data on the circumstances through which changes are caused (Pettigrew 1990, p.
269). However, due to the time and cost related with longitudinal design it is
relatively rare in business and management research. Very often it is an
extension of cross-sectional research where the data are collected by self-
completion questionnaires or structured interviews and hence has many
characteristics in common with the research design introduced previously

(Bryman & Bell 2003, p. 52).

ObS:I ObSl Ob53 ObSn Tj_ Tz T.) T"
Caseq X11 X12 X13 X1n Obs;  Obs;  Obs, Obs,
Case, X1 X372 %73 Xon Obs, Obs,  Obs, Obs,
Case; X31 X33 X33 Xan Obs; Obs;  Obs, Obs;,
Ca*"-em Xm1 Xm2 Xm3 Xmn Obsn Obsn Obsn Ob5|1

Cross-Sectional Design Longitudinal Design

Figure 1: Research Design (Bryman & Bell 2003, fig. 2.3, fig. 2.4)

Longitudinal research is defined as follows:

“Longitudinal organizational research consists of those techniques,
methodologies and activities which permit the observation, description
and/or classification of organizational phenomena in such a way that
process can be identified and empirically documented.” (Kimberly 1976, pp.
329)

In a longitudinal study data are collected in at least two different points of time
(see Figure 1). The main advantage of longitudinal over cross-sectional design is
that it allows some insight into the time order of variables and hence rather
enables to make causal inferences. Although it does not solve the entire issue
about the ambiguity of causal influence, at least it gives information about which
variable came first (Bryman & Bell 2003, p. 53). Miller & Friesen (1982) argue:

“It 1s very hard to draw inferences about the operations of machines by looking at
6



snapshots of a diverse array of them. It is much more instructive to watch a few
machines in motion, seeing how their parts interact while examining their inputs

and outputs.” (pp. 1014)

2.1.3 Questionnaires
Very common instruments employed in cross-sectional research are
questionnaires and structured interviewing. Since a structured interview “is in
many, if not most respects a questionnaire that is administered by an
interviewer” (Bryman & Bell 2003, p. 141) and a questionnaire facilitates cheaper
data collection with larger samples (Bryman & Bell 2003, p. 142; Leedy &
Ormrod 2010, p. 189), we will focus on so called self-completion questionnaires,
1.e. respondents answer the questions themselves. Although the creation of a
good questionnaire is a science in itself, only a short definition is given here as

follows (translated from Porst 1998, p.21):

A questionnaire is a more or less standardized set of questions that is
submitted to people for answering with the aim to use their answers for
review of the underlying theoretical concepts and relationships. The

questionnaire is the connection between theory and analysis.

Porst (2011) mentions a lot of issues that have to be considered. From an
attractive first page to motivate the respondents through clear remarks for
completion, the right wording, the appropriate use of scales, and up to the right
arrangement of the questions many aspects influence the quality of answers and

especially the response rate.

The first page should contain several necessary information, like a short and
clear title to inform the respondent about the general aim of the study, the
address of the institution undertaking the research and a contact for possible
questions. Furthermore, a suitable cover-picture may serve as an eye-catcher and

motivates respondents (Porst 2011, pp. 34).

Clear remarks for completion of the questionnaire support two aims. On the one
hand, the results gained from a survey depend on the respondents understanding

the way to answer the different questions; on the other hand, if people do not



understand how to fill out the questionnaire, they are much more likely not to
finish the questionnaire. Hence it is very important that the instructions for
completion are stated clearly, for example, on page two and cover all existing

types of questions in the questionnaire (Porst 2011, pp. 45).

Adequate wording of the questions is absolutely elementary for gaining the right

answers. Porst (2011) gives ten rules for wording (pp. 95):

- Use simple and unambiguous terms all respondents understand in the
same manner.

- Avoid long and complex questions.

- Avoid hypothetical questions.

- Avoid duplicative stimuli or negations.

- Avoid insinuations or suggestive questions.

- Avoid questions which demand information many respondents may not
posses.

- Use questions with clear limits of time.

- Use exhaustive and disjunctive answer options.

- Assure that the context of a question does not (uncontrolledly) affect their
reply.

- Avoid unclear terms.

Leedy & Ormrod (2010) give some additional guidelines besides wording (pp.
194):

- Keep it short.

- Keep the respondent’s tasks simple.

- Provide clear instructions.

- Give a rationale for any items whose purpose may be unclear.

- Determine in advance how you will code the responses.

- Check for consistency.

- Conduct one or more pilot tests to determine the validity of your

questionnaire.



- Scrutinize the almost-final product one more time to make sure it
addresses your needs.

- Make the questionnaire attractive and professional looking.

To measure the answers of the respondents you may use scales for some
questions. There are mainly four different types of scales. Nominal scales are
used, if a respondent can decide clearly, if answer A or B is right, for example
“male” or “female”. Ordinal scales make use of a ranking of the different answer
options, like “good”, “better” or “best”. Interval scales are basically ordinal scales
but with the additional characteristic, that the different options are equidistant,
which means, that the difference between options A and B is the same as the
difference between options C and D. And finally ratio scales have a real zero
value and are used for example for questions about physical measures like the
number of children one has. Deriving from this basic set of scales, social surveys
make use of verbalized scales or scales where only the end points are
denominated and even or odd scales where the number of options is even or odd,
1.e. scales which do or do not have a midpoint. Furthermore, considerations of the
optimal scale width, the direction of scales or the dimensionality are of interest

(Porst 2011, pp. 69).

Regarding the arrangement of the questionnaire, a logical order should be
deployed to support concentration and motivation of the respondents. The
questions should be subsumed to denominated thematic blocks and standard
questions like demographic questions should be asked at the end, because people
motivated through the title of a questionnaire should not be asked simple,
seemingly uninteresting questions at the very beginning. On the other hand, a
person who got through the entire questionnaire so far is not very likely to abort

at the last, simple questions (Porst 2011, pp. 142).

To enhance the response rate Bryman & Bell (2003) give ten practical advices

(pp. 144):

- Write a good covering letter which states the importance of the study.

- Accompany postal questionnaires by a stamped addressed envelope.



- Follow up respondents who did not answer with two or even three
mailings.

- Shorter questionnaires tend to gain higher response rates.

- Employ clear instructions and an eye-catching layout.

- Avoid an unnecessary bulky appearance of the questionnaire.

- Start with questions which are of interest to the respondents.

- Personalize the cover letter.

- Use as few open questions as possible.

- Provide small monetary incentives if possible.

Even though a lot of the named advices seem to be obvious, it is important to face
these facets when dealing with the definite formulation of the questions in

Chapter 3.

2.1.4 Criteria: Reliability and Validity
When doing research one has to consider two main criteria: Reliability and

validity.

Reliability generally means the repeatability of research findings, i.e. if measures
are consistent. Reliable measures therefore should lead to the same results when

the same thing is measured a second time (Bryman & Bell 2003, p. 33).

Validity on the other hand is considered to be the more important criterion and is
concerned with the integrity of conclusions drawn from research. One
distinguishes between measurement validity, internal validity, external validity
and ecological validity. Measurement validity deals with the question of whether
a measure really measures the concept it is supposed to do. For example, does an
1Q test really assess variations in intelligence? Internal validity concerns the
assumed causality, which means, if y really depends on x and not on something
else. External validity deals with the generalization of research findings beyond
the specific context, and hence is directly related with the generation of
representative samples for example. Ecological validity is concerned with the

problem of unnatural conditions of research. Data or respectively answers may be

10



influenced by an uncommon surrounding like a laboratory or by the uncommon

situation of completing a questionnaire (Bryman & Bell 2003, pp. 33).

While reliability and measurement validity depend more on the quality of the
employed measures than on the nature of the research design, the other issues
can be evaluated for cross-sectional and longitudinal research. Internal validity is
usually weak, since it is very difficult to deduce causal directions from the
collected data. Strong external validity can be achieved through random sample
selection for example. Ecological validity cannot be guaranteed, because cross-
sectional and longitudinal research use research instruments like self-completion

questionnaires which disrupt a natural situation (Bryman & Bell 2003, pp. 49).

2.2 Entrepreneurial Background
Before one can start with the analysis of entrepreneurial characteristics and
processes, one has to deal with the fundamentals of entrepreneurship first.
Therefore, within this chapter the terms entrepreneurship and technology-based
venture will be declared and defined, an introduction to academic
entrepreneurship will be given, the main fields of challenges a venture has to
face will be identified, and the different stages of the venture lifecycle will be

examined.

2.2.1 Definitions: Entrepreneurship and Technology-Based Ventures
When talking about ventures, one has to talk about entrepreneurship first.
According to the French economist J. B. Say in 1800, the entrepreneur “shifts
economic resources out of an area of lower and into an area of higher productivity
and greater yield” (Drucker 2011, p. 19). With absolutely diverse personalities
and temperaments performing well in entrepreneurial challenges, according to
Drucker (2011), entrepreneurship “is behavior rather than personality trait” (p.
23). The most important requirements to be successful in entrepreneurship are

the abilities to handle uncertainty and to face up to decision making (ibid).

As one can see, it is hard to describe the term entrepreneur or entrepreneurship
exactly in a few words. This is why there is no unique definition of the term

entrepreneurship in literature (Volkmann & Tokarski 2007, p. 2). “Many

11



researchers have defined an entrepreneur by providing a description so broad
that it allows the readers to make their own conclusions® (Sexton et al 1997, p.2).
The different definitions of entrepreneurship do mainly have four attributes in
common: the identification and use of an entrepreneurial opportunity, innovation
and novelty, exploitation of resources and foundation of a company or an
organization and profit orientation in consideration of adequate risks and

uncertainties (Dollinger 2003, cited by Volkmann & Tokarski 2007, pp. 5).

The Organization for Economic Cooperation and Development (OECD), for
example, defines entrepreneurs and entrepreneurial activity as follows (Ahmad

& Hoffman 2008, p. 4):

“Entrepreneurs are those persons (business owners) who seek to generate
value through the creation or expansion of economic activity, by identifying

and exploiting new products, processes or markets.”

“Entrepreneurial activity is the enterprising human action in pursuit of
the generation of value, through the creation or expansion of economic

activity, by identifying and exploiting new products, processes or markets”.

These definitions from the OECD see entrepreneurship not only in the formation
of new businesses but also in the expansion of an existing firm. While this may be
appropriate for the policy perspective of the OECD, we will only have a look at
the creation of new companies deriving from entrepreneurial activities. The
following short definition best describes the essence of these new companies we

will refer to as ventures, spin-offs or start-ups in the remaining work:

“A startup is a human institution designed to create a new product or

service under conditions of extreme uncertainty.” (Ries 2011, p. 27)

All new businesses have a lot of similarities. But entrepreneurial companies have
special characteristics besides being small and new. They are a minority among

new firms (Drucker 2011, p. 20).

There are three types of new firms: “Salary-substitute firms are small firms that

yield a level of income for their owner or owners similar to what they would earn
12



when working for an employer. [...] Lifestyle firms provide their owner or owners
the opportunity to pursue a particular lifestyle and earn a living while doing so.
[...] Entrepreneurial firms bring new products and services to market” (Barringer
& Ireland 2012, p. 44). In this work, we always refer to entrepreneurial firms

when talking about start-ups, spin-offs or ventures.

The term technology-based venture is defined according to the definition of
“innovatives Technologieunternehmen” (innovative technology company) of the
German Kreditanstalt fiir Wiederaufbau (KfW). Thus a technology-based venture
is not older than ten years and fulfills four criteria (KfW Bankengruppe 2011, p.
2):

- It develops new or significantly improved products, processes and services
or introduces them to the market,

- The parts of the development activities considering the innovative core are
provided in the company itself. If foreign services are used for development
activities the specifications have to be developed within the company itself,

- New products (processes/ services) developed by the company differ in their
essential features from existing products (processes/ services) of the
company and base on research and development activities,

- The market opportunities for the companies indicate an above-average

sales and/ or employment growth.

Hence again we focus on entrepreneurial firms and are not interested in the

other kinds of start-ups which are not based on technological innovations.

2.2.2 Academic Entrepreneurship
One possibility to define academic entrepreneurship is the approach of Acatech
(2010), which sees a venture as university spin-off if at least two of the following

three criteria are fulfilled:

- The commercialization is based on a technology developed within the
research institution (Smilor et al. 1990, p. 64; Steffensen et al. 2000, pp.
96);

13



- The venture is founded by at least one member of the research institution
(Agarwal et al. 2004, p. 502; Steffensen et al 2000, pp. 96);
- The venture 1s legally independent, but the parent organization holds an

equity stake (Wright et al 2006, pp. 481).

Even though this definition gives a good idea of what academic entrepreneurship
involves, we will stick to the definition of three different types of firms deriving
from universities and university members. According to Egeln et al. (2002) we
employ the distinction between exploitation spin-offs, competence spin-offs and

academic start-ups.
Exploitation spin-off:

“A particular type of spin-off company that is created for the purpose of
commercially exploiting knowledge, technology, or research results
developed within a university.” (Giibeli & Doloreux 2005, p. 270; see also
Egeln et al 2002, p. 9; Wright et al. 2007, p. 4)

Competence spin-off:

“A new company that is formed [...] by a faculty member, staff member, or
student who left university to found the company or started the company
while still affiliated with the university.” (Clarysse & Moray 2004, p. 59;
see also Egeln et al. 2002, p. 9; Hiscocks 2005, p. 4)

Academic start-up:

All new companies founded by people with a university degree excluding

spin-offs. (Egeln et al. 2002, p. 9)

While some authors mix up the two different types of spin-off companies and for
example employ a two-dimensional definition for university spin-offs (like

Clarysse & Moray 2004), it seems to be useful to employ two different terms.

The set of competence spin-offs is much larger than the set of exploitation spin-
offs, because it includes, for example, all the firms founded by graduates of the

university directly after their graduation. Since most universities do not know

14



about the companies created by their graduates, most studies focus on
exploitation spin-offs only (Wright et al 2007, pp. 4). However, this is exactly one
of the main goals of the HII: identifying competence spin-offs as well as
exploitation spin-offs and keeping track of their development process. Identifying

all academic start-ups as well is not practicable without further ado.

Most studies deal only with exploitation spin-offs, since these companies “are the
easiest to keep track of for the technology transfer offices (TTO) since they are by
definition based upon university IP [Intellectual Propertyl]” (Wright et al 2007,
p. 4).

Clarysse et al (2005) identify six types of resources to be key to the spin-off
process for exploitation spin-offs: human, social, financial, physical, technology,
and organizational resources (p. 188). They state three different types of
incubation models for public research institutions regarding the goals and
objectives for creating new spin-offs. There is the low-selective model which needs
the fewest resources and often consists only of a few people and no organizational
structure. It’s primarily goal is to create employment by supporting new
companies. In the supportive model at least 20 persons are needed to organize
the spin-off process in a TTO supported by the IP department and contract
research unit. It sees the spin-off as an alternative commercializing technology to
licensing out a patent. In the incubator model, finally, financial participation is
seen to generate more revenues than future contract research and the main
objective is to create financially attractive spin-offs (Clarysse et al 2005, pp. 184;
Wright et al 2007, pp. 86).

When dealing with academic entrepreneurship one is often confronted with the
so-called European Paradox or European Innovation Paradox. This paradox deals
with the phenomenon that the European Union is leading in the output of top-
level scientific papers, but is not able to transform this scientific productivity into
successful innovations (Franzoni & Lissoni 2006, p. 4; Wright et al 2007, p. 6).
This issue illustrates the need of gaining a better understanding of the
underlying processes of academic entrepreneurship to close the gap between

scientific output and wealth-generating firm creation.
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Giibeli & Doloreux (2005) investigate the role of the university in the spin-off
process at Linkoping University. They state the university to be important
mainly during the pre-founding stage. Not only that the business ideas often
emerge from projects and research conducted at university, there is also vital
support in preparing the commercialization of the product. The university mainly
helps with infrastructure and expertise. Regarding the networking activity,
Gibeli & Doloreux argue that the focus changes from internal networks,
strengths and capabilities in the early stage to external networks and regional
and infra-structural support in the post-founding stage. A vital role is also played
by municipal and regional support services through the generation of social
networks for firms with common interests. They advise the universities to be
more active in later stages, for example, as a central network agency to facilitate

interaction and firm formation (pp. 279).

Table 1: Specific Characteristics of Exploitation Spin-Offs (Helm & Mauroner 2007, tab. 1)

Founder

Unique history and experience

Specific human capital and former experience
Environment

Parent organization plays a specific role in the foundation of the
enterprise and the business process

Spin-offsare usually located close to the parent
Enterprise
High degree of innovation and newness
Low technological maturity
Difficult judgement of the value of an innovative project
Easy recruiting of qualified staff members
Good capabilities and conditions for implementing innovations
Broad experience in Research and Development
Success

Success consists of achievement of technology transfer in
additionto entrepreneurialand personal success

Narrow margin between success and failure as a result of the
innovation potential
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Helm & Mauroner (2007) summarize the special characteristics of research-based
spin-offs, 1.e. especially exploitation spin-offs defined previously as shown in

Table 1.

The success of research-based spin-offs is influenced by three categories of
factors: the characteristics of the founding team, the environment of the spin-off
and the company itself. The strong influence of the incubator or parental
organization is unique to research-based spin-offs (Helm & Mauroner 2007, p.
240). Figure 2 illustrates the different success factors for spin-offs as they are

empirical investigated so far.

Empirical approved
g Py relationship
g pin-off founder(s) L} » Partly approved
3 Demographic Entrepreneurial motivation and Skills and individual human or supposed
w characteristics personality capital relationship
@ Spin-off company H
E . . Marketin
§ . l Idea Financing conl:ernsg
5 Entrepreneurial T
b engagement Busi Busi Innovation/ . P
o concept characteristics R&D
£
=8 R R [
w Technology | Organisation and Other factors
transfer Management
Pre spin-off phase Spin-off ‘ Post spin-off
establishment £ phase
-
£
]
g | B h teristi s tf N bat Location Institutional
8 ncubator characteristics uppo rom incubator characterisitcs environment Market and Industrial
S o . sector
E Parent research organisation (incubator) Location

Figure 2: Influence Factors on Research-Based Spin-Off Venturing (Helm & Mauroner 2007, fig. 5)
While empirical results on the success of spin-offs suggest a higher survival rate
than other start-ups in the same industrial sector (Helm & Mauroner 2007, p.
246; O’Shea et al. 2004, p. 21), the results regarding the growth of spin-offs are
controversial (Helm & Mauroner 2007, p. 246).

As already mentioned, the university plays a pivotal role in the spin-off process.

The services offered for entrepreneurs differ very widely. Incubators offer support
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in various activities such as planning Research and Development (R&D), seeking
financial resources for the project, building and tutoring the team, administrative
and professional consulting, guidance and supervision, raising capital and setting
up for marketing, giving administrative and secretarial services, maintenance,
procurements, accounting and legal advice, and giving business and professional
guidance. A special service may be offered by a possibly existing TTO. This TTO
builds “synergistic networks between academics and venture capitalists, advisors
and managers who provide the human and financial resources that are necessary
to start a company” and provides “company formation expertise, as many
technology transfer personnel have experience in evaluating markets, writing
business plans, raising venture capital, assembling venture teams and obtaining

space and equipment” (O’Shea et al 2004, p.18).

Egeln et al. (2002) did the first larger investigation of university spin-offs and
start-ups in Germany. They did not collect their data from research institutions,
TTOs or start-up centers, but from the spin-offs and start-ups itself and thus
overcome the issue that competence spin-offs and academic start-ups are usually
not registered at university (pp. 4). Hence the study of Egeln et al. (2002) is a

fundamental work for research in this subject.

30.000

25.000 + -

20.000 + -

15.000 +-

10.000 + -

5.000 + -

Non- Start-ups Start-ups w/ Competence Exploitation
academic w/o transfer transfer spin-offs spin-offs
ventures effect effect

Figure 3: Yearly Foundations in Research- and Knowledge-Intensive Industries in Germany 1996 - 2000
(Egeln et al. 2002, fig. 2)
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The quantitative results for yearly firm foundation in the second half of the
1990s are illustrated in Figure 3. Exploitation spin-offs make up only 1 % of all
foundations and 4 % of the foundations in research- and knowledge-intensive
industries. Competence spin-offs account for 2 %, respectively 7 % of the
foundations. Academic start-ups make up 12 % of all new firms and 48 % of the
new firms within the research- and knowledge-intensive industries. They can be
subdivided into two categories: start-ups with (25 %) and without (75 %)
technological transfer effect (ibid, pp. 10).

In their extensive literature review to the subject of research-based spin-offs
Helm & Mauroner (2007) constitute a lack of longitudinal studies and call for
future studies “to explain in detail the long-term success of innovative spin-off

companies” (pp. 262).

2.2.3 Venture Life Cycle
“Like people and plants, organizations have a life cycle. They have a green and
supple youth, a time of flourishing strength, and a gnarled old age” (Gardner
1965 cited by Lippitt & Schmidt 1968, p. 102). Almost fifty years ago, John W.
Gardner kind of started the theory of life cycles of organizations. Since then
various models for this life cycle have been developed, dealing predominantly
with “small, new or rapidly growing firms, particularly in the high technology
sector” (Bessant et al. 2005, p. 8). 33 of these models were collected by Bessant et
al. (2005) and are appended to this work (see appendix A). For this longitudinal
study the theory of organization life cycle is of prime importance and some
fundamental models and essential aspects will be introduced within this

paragraph.

Life cycle models try to systematically categorize the growth patterns and
challenges of emerging firms (Churchill & Lewis 1986, p. 30). Two main
assumptions underpin the life cycle theory and its models: organizations develop
linearly, within this development they pass through discrete stages (Bessant et
al. 2005, p. 8). Although these assumptions have been criticized by different

researchers (ibid), the theory of venture life cycle gives a good guideline for
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investigating the development of new ventures. One schematic concept of a

typical development process is illustrated in Figure 4.

Turnover/ Profits
Pre-Founding Start-Up Early Expansion Phase
Phase Phase Development
Phase
Idea generation Planning Set-up
phase phase Turnover
* Concept * Planning Foundation * Starting ‘
business Profits
T t
R~ o T
-.‘_‘ "—/' |
DT RERE L I
- I
Founding Starting Institutionalization Break- :
decision set-up -7 even :
-7 I
- |
-7 ] ; |
Initial growth | Rapid growth | Continuous growth
t

Figure 4: Integrated Life Cycle Concept (Volkmann & Tokarski 2007, p. 402)
One main issue when dealing with life cycle models is the definition of the
related stages. Stages are defined in multidimensional terms, including
dimensions of organization context and organization structure. Contextual
variables are for example age, size, growth rate, main issues or problems,
structural variables may be the number of hierarchy levels, the structural form
or the degrees of formalization and centralization. Within one model the stages
are distinguished by different patterns and magnitudes regarding the employed
variables (Hanks et al. 1993, p. 7). According to Bessant et al (2005), especially
early studies rely merely on formal criteria like size, age or growth rate and see
transition in terms of an increase in turnover or the number of employees, while
other studies make use of the other variables like the nature, the problems or the

diversity of firms (pp. 8).
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According to Hanks et al. (1993) life cycle stages may be best characterized by the

definition of configurations by Miller & Friesen (1984b):

“Organizational structures, production systems, information processing

procedures, strategies and environments all tend to influence each other.

Our thesis is that they do so in such a manner that gives rise to a small

number of extremely common configurations. [...] Configurations may

represent common organization structures, common scenarios of strategy

making in context, and even common developmental or transitional

sequences.” (Miller & Friesen 1984b, p. 1 cited by Hanks et al 1993, p. 7)

Table 2: Characteristics of the Five Main Life Cycle Stages (Hanks et al. 1993, tab. 3)

Structural
Form

Formalization

Centralization

Business Tasks

Undifferentiated,
simple

Very informal,
personal flexible;
Few policies

Highly centralized
in founder

Identify niche;
Obtain resources;
Build prototype;
Set up task
structure

Departmentalized,
functional

Formal systems
begin to emerge,
but enforcement is
lax

Centralized;
Limited delegation

Volume
production &
distribution;
Capacity
expansion; Set up
operating sytems

Departmentalized,
functional

Formal,
bureaucratic;
Planning & control
systems are
enforced

Moderately
centralized

Make business
profitable;
Expense control;
Establish
management
systems

Decentralized

Diversification;

market scope

Dimension Start-Up Stage Expansion Stage Consolidation Diversification Decline Stage
Stage

Age Young Young Young Any Age

Size Small Small Large Declining

Growth Rate Inconsistent Rapid positive Slow growth Rapid positive Declining

Mostly functional

Excessive
bureaucratization

Moderately
centralized

Revitalization;
Redefinition of
mission and
strategy

Besides the definition of a stage there is a great variety in the number of stages

within life cycle theory, reaching from two to ten stages (see appendix A).

Nevertheless, a closer look at the models reveals a quite consistent description of

venture development. Almost all models include at least one stage for each start-

up, expansion and maturity. Several models additionally make use of a
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diversification or revival stage. Only a few authors end with one or more decline
stages (Hanks et al. 1993, pp. 9). These five main stages are characterized in

Table 2.

Figure 5: The Development of Organizations According to Greiner’s Model (Greiner 1998, p. 58)

The probably most important work on venture life cycles is the one of Greiner
from 1972 (Hanks et al 1993, p.6), which was revised and updated by the author
himself in 1998. Greiner (1998) identifies “a series of developmental phases
through which companies tend to pass as they grow. Each phase begins with a
period of evolution, with steady growth and stability, and ends with a
revolutionary period of substantial organizational turmoil and change” (p. 56).
The different stages are determined by age and size of the organization. The
stages of evolution are quiet time periods of prolonged growth, where only minor
adjustments are necessary. Stages of revolution are periods of considerable
turbulences, between the smoother stages of evolution, typically characterized by
substantial changes in management practice. These stages are critical to the

further development of the organization and their main task is to find a new
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arrangement of management practices which becomes the basis for the
management of the next stage of evolution (ibid, pp. 56). The development path
according to this fundamental model is illustrated in Figure 5. The
organizational practices in the different phases of growth are characterized in

Table 3.

Table 3: Organizational Practices in Greiner’s Five Phases of Growth (Greiner 1998, p. 66)

Category Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Management Make and sell Efficiency of Expansion of Consolidation Problem
Focus operations market of organization  solving and
innovation
Organizational | Informal Centralized and Decentralized Line staff and Matrix of
Structure functional and product groups teams
geographical
Top- Individualistic Directive Delegative Watchdog Participative
Management and
Style entrepreneurial
Control System | Market results  Standards and Reports and Plans and Mutual goal
cost centers profit centers investment setting
centers
Management Ownership Salary and Individual Profit sharing Team bonus
Reward merit increases  bonus and stock
Emphasis options

In his commentary to his first article, Greiner mentions that “there is obviously
much more ‘death’ in the life of organizations” (Greiner 1998, p. 64) and thus not
all companies pass through all stages of development. There are more overlaps
between the phases then he originally stated and the stages of evolution consist
of several miniphases. Furthermore, he is suggesting a sixth phase of extra-
organizational solutions, alliances and cross-ownership. For knowledge
organizations or service businesses he indicates a four-stage-model from
entrepreneurial phase over a focusing and an expansion phase to a last phase of
institutionalizing. He finally reminds, that his model is just a simple outline of

the challenges a growing business is facing (ibid, pp.64).
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A second fundamental work in life cycle theory regarding new technology-based
ventures is the study of Kazanjian (1988). He suggests a four stage model where
the stages of growth are defined by and aligned to their primary tasks. The model
1s derived from two case studies and the assumption that the development
happens in the form of stages is not induced by Kazanjian but is introduced by
both managers independently. The four stages are conception and development
with the main tasks of resource acquisition and technology development,
commercialization with the challenge of production related start-up, growth with
sales/ market share growth and organizational issues and finally stability with
the tasks of profitability, internal controls and future growth base (see Figure 6,

Kazanjian 1988, pp. 261).

Resource acquisition Product-related Sales/market share Profitability, internal
and technology start-up growth and controls, and future
development organizationalissues growth base
| | | |
I | I |
| | | o
| | ~ “
| | | |
| [ | |
v v v v
Stage 1: Stage 2: Stage 3: Stage 4:
Conceptionand Commercialization Growth Stability
Development

Figure 6: Relation of Dominant Problems to Stages of Growth (Kazanjian 1988, fig. 1)
The second part of Kazanjian’s study provides empirical support (n = 105) for the
tasks related to the stages one and three. Empirical data show that different
1ssues increase and decrease in importance over time, however, some problems
are just more important in relation to the others all over the time. This finding
might suggest that the stages are not defined by one single problem or a group of
problems but by a hierarchical ordering of the problem factors. Furthermore,
challenges and stage characteristics are not discrete and appear to overlap
(Kazanjian 1988, p. 275). The importance of different subjects across the stages of

growth is illustrated in Figure 7.

A different kind of life cycle model is the milestone model developed by Block &
MacMillan (1985). Although the authors have a very practical view on the
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underlying processes of venture creation and want to support guidance in the
formation process, their work provides theoretical insights in the processes as
well. Their ten milestones are: Completion of concept and product testing,
completion of prototype, first financing, completion of initial plant test (or pilot
operation for a service venture), market testing, production start-up, bellwether
sale, first competitive action, fist redesign or redirection and finally first

significant price change (Block & MacMillan 1985, pp. 184).

Means
7
6 Strategic
Positioning
5 Sales/
Marketing
People
4 Organizational
Systems
Production
3 External
Relations
2
1 | |
1 2 3 4
Conception Commercialization Growth Stability
and
Development
Stage of Growth

Figure 7: Dominant Problem Factors across Stages of Growth (Kazanjian 1988, fig. 2)

In their work Bessant et al. (2005) identify six tipping points that are critical to
the development of a venture (pp. 33):

- People management: The field of human resources may have two critical
steps. First, when the founding team has to be extended for the first time
and second, when the employees may no longer be managed by the

founders themselves.
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- Strategy: Switching from an opportunistic approach of doing whatever is
currently necessary to a formalized strategy to meet given goals. This
process may be repeated with different products, markets or business
models.

- Formalized Systems: Switching from informal processes of customer
acquisition, information storage, controlling etc. to formalized processes
ensuring consistency and helping to avoid unexpected failures. This
tipping point may occur again when existing systems fail, do no longer
meet the requirements or are below competitors’ efficiency.

- New market entry: When entering new markets (customers, areas or
products), organizations have to adapt or replicate their business model,
scale up their business and understand new customer needs. These
challenges occur again in each expansion stage.

- Obtaining finance: Moving from the initial funders to new sources of
capital implies other pressures and constraints that are placed on the

venture. This may be an issue at each capital acquisition.

- Operational improvement: Improving the operational processes through a

deeper understanding of capabilities and best practices in fields like

marketing and sales, distribution, supplier relationship and production.

The shown diversity in the detailed characteristics of life cycle models is
described by Miller & Friesen (1984a): “While different authors have examined
different variables in discussing organizational evolution, the consensus is that
the nature of corporate development is quite structured. The anecdotal reports
and the models described do seem rich and suggestive. Unfortunately, they are
not based upon any strong empirical evidence gathered from longitudinal
studies” (p. 1161). The problems of the use of different variables and the lack of
strong empirical evidence are addressed within this work, preparing a

longitudinal study Miller & Friesen call for.
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2.2.4 Fields of Challenges
After the introduction of the fundamentals of entrepreneurship, academic
entrepreneurship and venture life cycle theory, the fields of special challenges a

venture is facing within its development process are examined now.

Based on Porter’'s Wheel of Competitive Strategy (Porter 1998, p. xxv), Frei
(2006) developed a similar Wheel of Competitive Strategy adjusted to the special
issues of high growth companies (see Figure 8, p. 18). According to this, the five
fields of challenges are: marketing and distribution, organization, finance and

control, management and technology.

Marketing &
distribution

Organization

Finance
and control

Technology

Management

Figure 8: Wheel of Competitive Strategy for High Growth Companies (Frei 2006, fig. 7)

Marketing and Distribution

The whole issue of marketing is of prime importance to new ventures. A survey
among 200 Venture Capitalists, for example, revealed that marketing has with
6.7 of 7 points the highest priority of all management functions (Volkmann &
Tokarski 2007, p. 195). Special problems for technology-based ventures are the
newness of the brand and its products or services and the related missing
prominence as well as inexistent distribution channels. On the other hand, new
ventures benefit from their informal structure and are more flexible and faster in
reacting to changing market conditions and consumer needs (Frei 2006, p. 20;

Volkmann & Tokarski 2007, pp. 195).
27



Organization

As organizations grow, the importance of formalized organizational structures
increases. Greiner’s five stages of growth are all disrupted by organizational
crises, as mentioned in Figure 5. Usually, the development of the organizational
structure lags behind the development of the firm itself and inefficiencies occur
(Volkmann & Tokarski 2007, p. 257). Oversized organizational structures have
negative effects as well, as they restrict flexibility, creativity and personal
responsibility (Frei 2006, p. 21; Volkmann & Tokarski 2007, p. 257). The main
issue for new ventures is to find always an appropriate level of formalization
while the company continuously grows. This requires changes of processes and

decision making and the evolution of a corporate culture (Frei 20086, p. 21)
Finance and Control

In contrast to established companies, new ventures cannot easily raise a credit to
cover their capital requirements. The financing of technology-based ventures may
be provided by venture capitalists which are taking the big risk on the one hand
but are aiming at high returns on the other hand (Frei 2006, p. 22; Volkmann &
Tokarski 2007, p. 305). Thus new ventures are dependent on the providers of risk
capital. The management’s ownership position can vary widely and may have an
influence on the willingness to take risks. Financial controlling instruments are
usually inexistent at the beginning and have to be established over time (Frei

2006, pp. 22).
Management

New ventures are usually managed by the founding team, which quite often
consists of the inventors of the technology but does lack special management
experience (Helm & Mauroner 2007, p. 258). Actually the management team
should be complementary regarding their skills (Volkmann & Tokarski 2007, p.
122). Another special issue is the recruitment of new personnel, since a venture
usually offers less secure salaries but big opportunities to new employees. Since a

professional human resources department is mostly missing, recruiting is either
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outsourced or happens unstructured. Thus growth of the company is very often

limited by the problem of hiring new people (Frei 2006, p. 23).

Technology

Of course the technology itself is of big importance to technology-based ventures.

They have to manage their technology effectively and efficiently and need to

undertake continuous Research and Development. Quite often new ventures lack

a formal R&D department because the whole firm is dealing with the further

development of the underlying technology. But with their products and services

based on key innovations, new ventures are also facing an increased risk (ibid,

p. 23).
Table 4: Comparison of Traditional and High Growth Companies (Frei 2006, tab. 1)
Category Traditional Companies High Growth Companies
Marketing & — Proven business model with — More flexible (+)
Distribution brand recognition and — Innovative image (+)

Organization

Finance and Control

Management

Technology

positioning (+)
Long history (+)
Established distribution (+)

Established processes and slow
grown organizations (+)

Long term view (+)

Can hinder innovation (-)

Combined equity and loans (+)
Sound controlling (+)

Higher stability (+)

Professional human resources (+)
Lower potential (-)

Little corporate culture (-)

Lower risk profile (+)
Vulnerable against competitors

(-)

Logistics and distribution (-)
Expensive customer acquisition

(-)

More innovation possible (+)
Difficulties to establish
organization {-)

Dependency on risk capital (-)
Managements participation can
be small (-)

Controlling instruments have to
be developed (-)

Non monetary incentives (+)
Lack professional human
resource department (-)

Continuous innovation (+)
Competitive advantages through
technology (+)

High R&D spending (-)
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Table 4 summarizes the main differences between traditional and high growth

companies.

2.30ECD/EUROSTAT Entrepreneurship Indicators Programme (EIP)
Triggered by the growing attention to entrepreneurship, European policy makers
and statisticians noted the gap of lacking comparability of entrepreneurship
ecosystems and wanted to overcome this shortcoming. Therefore the
OECD/EUROSTAT Entrepreneurship Indicators Programme (EIP) was started
to improve the comparability through the creation of a common measurement for
entrepreneurship (Ahmad & Hoffman 2008, pp. 2). Besides essential definitions
for entrepreneurs, entrepreneurship and entrepreneurial activity, the EIP
provides the OECD/EUROSTAT framework for entrepreneurship indicators as
1llustrated in Figure 9. “This model establishes a simple framework so that
consistent, comparable and relevant data collection can proceed” (Ahmad &

Hoffman 2008, p. 7).

. Entrepreneurial
Determinants P Impact
Performance

Regulat R&D and Ent ial . :

eguiatory an . repre‘n.e.una Firms Job Creation
Framework Technology Capabilities

Culture Access to Market Emolovment Economic

Finance Conditions ploy Growth

Poverty

Wealth .
ca Reduction

Figure 9: The OECD/EUROSTAT Framework for Entrepreneurship Indicators (Ahmad & Hoffman 2008, fig.
5)

Since this international initiative employs a policy perspective and thus focuses
mainly on the impact of entrepreneurship by using a top-down approach starting
from the policy goals, the developed framework is not of prime importance to this
work. Nevertheless, it supports the aim of this work to create a harmonized
instrument for the analysis of technology-based ventures, because comparable
and broad data is not available so far, but absolutely necessary for a deeper

understanding of entrepreneurial processes.
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3. Questionnaire
This chapter deals with the questionnaire itself, the actual instrument to track
the development process. Therefore the questions will be stated and the
underlying theory will be summarized. In the end of this chapter, the results of

the pretests will be reported and the implementation will be described.

3.1 Questions
When developing a study to track the development of technology-based ventures
the main question is which criteria should be tracked. Since the length of a
questionnaire is a critical trade-off between gaining a higher response rate
through a shorter questionnaire and recording more information through more
questions, one cannot simply include all issues of interest in one questionnaire.
The following paragraph states the 45 questions, divided into the seven
categories contact information (5), general information (12), connections to
university (7), finance (6), founding team (5), business concept and technology (5),
and market and competition (5). The complete questionnaire is appended to this

work (appendix B).

3.1.1 Contact Information
The questionnaire starts with a first and foremost purely organizational part,
when asking for the contact information. This part is divided into name and
address of the company (see Figure 10) and name, function and contact

information of the respondent (see Figure 11).

Name and Adress of your Company

Name

Street and number Zip code and city

Figure 10: Contact Information 1 & 2

These questions serve primarily organizational issues. Nevertheless, at least the

information about the zip code is of scientific relevance. With the zip code of the
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company’s address one can calculate the approximate distance between
university and the company’s headquarter. This distance is of scientific
relevance, since spatial proximity is thought to enhance cooperation between the

new firm and the incubator (Egeln et al 2002, p. 45).

Name, Function and Contact Information of the Respondent

| | |

First and last name Function within the company

| | |

Phone number E-mail address

Figure 11: Contact Information 3, 4 & 5
Egeln at al. (2002) find that one of three spin-offs has its first office in direct
vicinity of the incubator, i.e. in less than 10 kilometers distance. More than 60 %
of the spin-offs have their first office at least in the same region (less than 50
kilometers) and only one fourth is more than 100 kilometers away (pp. 45). These
findings are supported by data from the Technische Universitiat Berlin. 60 % of
the spin-offs stay in Berlin, 6 % in Brandenburg, 11 % in other regions of
Germany and 24 % of the firms have their headquarter in foreign countries

(Matuschka & Fajga 2011, p. 27).

Usually the vicinity of the university “provides a high quality of life, a suitable
infrastructure, high attraction for external capital, a vicinity to other research
key players and easier knowledge transfer” (Helm & Mauroner 2007, p. 254).
Other factors influencing the choice of office location are nearness to business
partners, local and regional markets, capital availability, political factors like

taxes and subsidies and the international experience of the founding team (ibid).

Another piece of information that can be derived from these answers is the legal
form of the company which is included in the company’s name. Helm & Mauroner
(2007) see advantages in the most frequently used form of a public or private
limited company. Public or private limited companies are open for partners and
stakeholders and ventures using this legal form seem to be more successful

(p. 258).
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3.1.2 General Information
After the two starting questions on contact information the questionnaire deals
with general information about the company. This section is used to categorize
the firm within the sample of spin-offs and start-ups and provides some

performance indicators and further characteristics.

In which year was your company legally founded? ‘

Figure 12: General Information 1
First, the year of the company’s legal foundation is recorded (see Figure 12). The
age of a company serves as control variable on the one hand; on the other hand it
1s of prime importance for the life cycle theory introduced in paragraph 2.2.3. It is
a contextual variable, characterizes the stage of growth and therefore may be
correlated with the main problems a venture faces within its development
process. Furthermore, the age of a company is necessary to determine the

company’s growth rate and helpful for descriptive statistics.

Regarding the turnover, Kulicke & Gérisch (2002) identify the age of the
company as the only correlated variable. Neither characteristics of the founding
team nor the industry sector showed statistically significant connections (p. 26).
Furthermore, connections to university become less important with the company

growing older (ibid, p. 65).

Is your company still existing? o Yes oNo

If not: Why does your company not exist anymore?

0 Sold O Abandoned O Other: l ‘

Figure 13: General Information 2 & 3

The following two questions concern the present existence of the company (see
Figure 13). The respondent is asked whether the company he founded is still
existing or not. If it does not exist anymore, the subsequent question deals with
the continuance of the company. These questions are important for descriptive
statistical analysis, because firms that are no longer in ownership of the founder

or that have been closed can be recorded as well.
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Even more importantly, however, the continuance of a company serves as a
performance indicator. It is obvious that firms that had been abandoned might
probably be less successful than firms that still exist, regardless of whether they
are still in ownership of the founding team or already sold. Further
investigations may differ between still owned and already sold firms in terms of

performance, as well.

In which of the following industries is your company active in?
O Biotechnology O Construction/Architecture/Planning
O Trade Sector O Mechanical Engineering/Vehicle Manufacturing
O Consulting O Electrical Engineering/Telecommunications
O Energy Sector O Chemical/Pharmaceuticals O IT/Internet/Web 2.0
O Art/Culture O Marketing/Media © Medical Technology
O Research O Environmental Technology/Water O Social/Health Sector
0 Education O Other:

Figure 14: General Information 4

The next question asks about the industry sector of the company (see Figure 14).
Besides descriptive significance the industry sector also serves as control
variable, since different performances of the firms may purely be based on

different developments within the various industry sectors.

Egeln et al (2002) find that nine out of ten ventures within research- and
knowledge-intensive industries are assigned to technology-oriented and
knowledge-intensive services, like I'T/internet/web 2.0, research, consulting,
marketing/media and education. Only one tenth of firms in research- and
knowledge-intensive industries are founded in research-intensive, manufacturing
industries, so called high-tech industries (pp. 14; see also Kulicke & Gorisch
2002, p. 28). Although spin-offs in high-tech industries play a minor role within
the total amount of foundations, they play a pivotal role within its sector itself.
About half of the foundations in the biotechnology sector have been exploitation

spin-offs (Egeln et al 2002, p. 16).
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Table 5: Impact of particular industrial sectors on spin-off success (Helm & Mauroner 2007, table 9)

Shane & Stuart
(2002}

Hunsdiek
(1987)

Egeln et al.
(2003)

Egelnetal.
(2003)

computer, business consulting,
advertising/media, legal and tax advice,
accounting

Semiconductor

Consumer goods

Technical service, research and
developmentservice, business service,
health care, education, software

Computing service, chemicals and
pharmaceutical, electrical engineering

Study Industrial Sector Impact on spin-off success
Egelnetal. Mechanical engineering, communication/ Positiveimpact on sales expectancy
(2003) electronics, medical engineering,

instrumentation, control engineering,

optics, automotive
Egelnetal. Research intensive consumer goods, Negative impact on creditworthiness
(2003)

Favourable for venture capital
acquisition

Generally positive impact on succes
dimensions

Generally negative impact on success

dimensions

Ambiguous impact on success
dimensions

S

Some studies within the field of academic spin-offs even see the industry sector

as success factor and find a correlation between industry sector and spin-off

success (see Table 5, Helm & Mauroner 2007, p. 255).

Please state, how your turnover is
distributed between the provision of
products and services. (a total of 100 %)

Provision of products: ‘

%

Provision of services: ‘

%

Figure 15: General Information 5

The following question focuses on the distribution of turnover between services

and products (see Figure 15). According to the previous remarks, the share of

services might be predominant. Nevertheless, this question is not superfluous.

Even if a firm is assigned to a non-manufacturing sector, previously called a

sector for technology-oriented and knowledge-intensive services, it does not

necessarily concentrate on selling services. An IT-firm selling software, for
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example, will be assigned to the IT sector but generate turnover through
products. Hence these two questions record two different issues, with the second

one characterizing the business model.

Please state, how your turnover is
distributed between consumers (B2C) and
other businesses (B2B). (a total of 100 %)

Consumer (B2C): ‘ %
Other Businesses [B2B}:‘ %

Figure 16: General Information 6
Characterizing the business model as well, the subsequent question asks about
the distribution of turnover between the customers of the firm (see Figure 16).
Therefore the customers are categorized into final consumers (B2C) and business

customers (B2B).

This distinction is elementary for the marketing concept, since two very different
kinds of target groups are addressed. While companies with B2B focus deal with
a relatively small number of customers whose names are often known and who
are easy to contact, companies with B2C focus often deal with millions of
individuals which are often seen as a grey mass of potential customers and are
relatively hard to contact. Furthermore, with the business customer offering
quite large purchase volumes and such items like profit sharing, the business
customer can expect a customized service in return. Hence the relationship
between a firm and a business customer is likely to be much more intensive than
the one between a firm and an individual consumer (Zinkhan 2002, p. 84; see also

Gummesson 2004, p. 137).

Please state the number of employees for the end of your first fiscal year in full-
time equivalents (including you, excluding freelancers).

...for the first fiscal year:
01-5 06-20 021-50 051-100

0101- 250 0251-500 0501 - 1000 oMore,namely: [ |

..for the last fiscal year:
01-5 06-20 021-50 051-100

0101-250 0251-500 0501-1000 O More, namely:

Figure 17: General Information 7 & 8
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The next questions record the number of the company’s employees for the end of
the first and the last fiscal year (see Figure 17). Thereby the growth of the firm
regarding the dimension of employment can be tracked, which serves as a
performance indicator and the number of people employed by the firm serves for

descriptive statistics as well. Furthermore, the size of the staff is a success factor.

With too many employees, fix costs are too high, organizational tasks lead to
unnecessary coordination costs and the flexibility and adaptability is limited.
Due to these disadvantages and with risk aversion, information asymmetry and
1diosyncratic behavior, new companies usually have too few employees. This in
turn implies unfavorable cost structures and inefficiencies and some resources
are bound by the growth to an efficient size, however. In case of market
acceptance new companies then show high growth rates within its first years

(Egeln et al 2002, p. 50; see also Kulicke & Gérisch, pp. 21).

Please state the percentage of employees with a university degree within your
company.

00% 01-25% 026-50% 051-75% 076-99% ©100%

Figure 18: General Information 9

The subsequent question records the share of academics within the company’s
staff (see Figure 18). On the one hand this question provides more detailed,
descriptive information about the effects on employment. On the other hand,
technology-based ventures and university spin-offs might acquire their personnel
from university as well and hence show a higher share of academics within the

staff then other companies do.

In Berlin, 59 % of the firms employ staffs with more than 75 % academics. Only
29 % of the firms do not have a majority of academics within their staff

(Matuschka & Fajga 2011, p. 52).

The next questions deal with the amount of the company’s turnover (see Figure
19) and thus serve information to growth and success of the company, like the

questions dealing with employment do. Similar to the development of
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employment, technology-based ventures usually show high growth rates in

turnover within their first years of operation.

Please state your company's amount of turnover for your last fiscal year. (in Euro)
...for the first fiscal year:

o0 ©0>0-50.000 ©>50.000-250.000 ©>250.000-500.000 ©>500.000-2.000.000

0 >2.000.000 - 10.000.000 ©>10.000.000-50.000.000 o© More, namely: ‘ ‘

...for the last fiscal year:

o0 ©>0-50.000 0©>50.000-250.000 ©>250.000-500.000 ©>500.000-2.000.000

©>2.000.000-10.000.000 ©>10.000.000-50.000.000 © More, namely: ‘ ‘

Figure 19: General Information 10 & 11

In Berlin, more than half of the firms gain revenues between one and 50,000
Euro in their first fiscal year. 8 % do not have any revenues and 29 % generate a

turnover between 50,000 and 250,000 Euro (Matuschka & Fajga 2011, p. 54).

Has your company already achieved operating profits in one of the previous fiscal
years?

O Yes, fiscal year number: O No, expected for fiscal year number:

Figure 20: General Information 12

The subsequent question asks if operating profits have already been achieved
and when this has happened or when it is planned to happen (see Figure 20).
This information serves as a performance indicator. As already mentioned within
the discussion of venture life cycle theory, ventures may generate turnover
without operating profits. In the first time of existence, expenses are likely to
exceed revenues, since the company has to invest into bringing the product or
service to market, new offices, customer acquisition or other processes starting a
business. The time of the first positive fiscal year might show significant
correlations with firm success in terms of growth. Furthermore, the longitudinal
study enables investigations whether the time of the first operating profits was

met or if a delay has occurred.

In Berlin, 58 % of the firms which have already achieved operating profits

achieved this in their first fiscal year; 20 % in their second and 12 % in their
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third. Companies without operating profits so far expect operating profits for

their third year on average (Matuschka & Fajga 2011, p. 56).

3.1.3 Connections to University
With the contact and general information at the beginning of the questionnaire,
section three is more specific and asks about the company’s connections to
university. These questions are of prime importance for the research field of
academic entrepreneurship and characterize the venture in terms of technology
transfer, cooperation with university partners, role of the university within the

founding process etc.

Would you classify your company as a spin-off, through which a technology or
knowledge transfer from a regional university occured?

O Yes O Partially © Marginally O No, not at all

Figure 21: Connections to University 1
The first question asks the respondent to classify his firm in terms of the
underlying technology transfer (see Figure 21) and thus gives information about
the extent of technology transfer that has happened. According to the definition
of university spin-offs from Acatech (2010) as introduced in paragraph 2.2.2, this

1s one of three possible criteria for a university spin-off.

According to Rogers (1995) “a technology is a design for instrumental action that
reduces the uncertainty in the cause-effect relationships involved in achieving a
desired outcome” (p. 35). Technology transfer is the transfer of technological and
technology related know-how between partners (persons, institutions and firms)
to improve at least one partner’s knowledge and skills (Abramson 1997, p. 2). The
transfer process usually involves a source of technology that has specialized skills
and the actual transfer of technology to the partner who lacks these skills and
cannot create them himself (Williams & Gibson 1990 cited by Steffensen et al.
2000, p. 96). “Technology transfer can occur in many different ways like via
informal interactions between individuals, formal consultancies, publications,
workshops, personnel exchanges, [...] joint projects involving groups of experts

from different organizations, [...] patenting, copyright licensing and contract
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research” (Abramson 1997, pp. 2). The spin-off itself is also one kind of technology
transfer because the new firm is usually founded to commercialize a technology

which originated in a research institution (Steffensen et al 2000, p. 96).

Besides the spin-off the most important means of technology transfer in the field
of academic entrepreneurship are informal interactions, publications, personnel

exchanges, patenting, copyright or technology licensing and contract research.

Efficient knowledge and technology transfer is an important factor in the
competition of economies. In Germany one out of seven foundations in the high-

tech sector commercializes research results from public research institutions

(Acatech 2010, p. 5).

Have you or has another person of your founding team been at university as the
last position before foundation (either as student or employee)?

O Yes O No

Figure 22: Connections to University 2
The second question within this section deals with the issue, if at least one
member of the founding team has been at university directly prior to foundation
(see Figure 22). This addresses the second criterion of the definition from Acatech

(2010) introduced in paragraph 2.2.2.

Egeln et al. (2002) distinguish between the terms incubator and institutional
origin. The incubator is the institution, from which research results or new
scientific methods come from, or where special skills have been learned. The
institutional origin is the institution where the founders have been as last
position, either as employee or student. Institutional origin of the founders and

incubator of the firm are in 80 % of the cases identical (p. 29).

Kulicke & Gérisch (2002) find in their study of all innovative or technology-
oriented companies founded between 1996 and 2000 that 31.6 % of these
companies have been founded by at least one founder who has been at university

or a research institution directly prior to foundation. Figure 23 illustrates the
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composition of the 285 founding teams regarding the institutional origin of the

team members.

From Companies

4 N

From Universities or
— Research Institutes

- / 32 \
\ =E= T
O &l

Students and Graduates

Figure 23: Compositions of the Founding Teams Regarding the Institutional Origins (Kulicke & Gérisch
2002, figure 21)

Was or is a university shareholder of your company (directly or indirectly)?

O Yes O No

Figure 24: Connections to University 3
The third question completes the definition of Acatech (2010) and asks if the
university holds an equity stack of the firm (see Figure 24). There is little to no
data available for German universities. It can be estimated that universities do
not very often act as investors of competence spin-offs. A higher financial
involvement is probable in exploitation spin-offs, since a formal technology
transfer takes place and the higher non-financial involvement of the university
through patent transfer or licensing might lead to a stronger interest in the

success of the new venture and hence to an additional financial involvement.

According to Helm & Mauroner (2007), a financial involvement of the university

may not necessarily be an indication for success, but may be caused by an
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inability to raise other forms of financing. Founders and parent have different
opinions about what kind of support is useful. Founders seek to reduce personal
risk, while parents look for efficiency of technology transfer and firm growth

(p. 254).

Deriving from which department of your university your company has been
founded?
O Architecture O Civil Engineering, Geo- and Environmental Sciences
O Chemistry and Biosciences O Chemical and Process Engineering
O Humanities and Social Sciences O Electrical Engineering and Information Technology
O Informatics O Mechanical Engineering
O Mathematics O Economics and Business Engineering
O Physics

Figure 25: Connections to University 4
The following question asks about the origin of the venture regarding the
university department (see Figure 25). This issue is mainly of descriptive
interest. Which departments generate most new ventures? Where does most

technology transfer occur and what kinds of firms derive from which department?

Engineering & Agricultural Science

MNatural Sciences

Economic Sciences

Law & Humanities

Social Sciences

Human & Veterinary Medicine

Other and not assignable

30

Figure 26: Origin of Spin-Off Founders Regarding the Field of Study in Germany 1996-2000 (Egeln et al.
2002, figure 30)

The origin regarding the university department means the area the researcher
was doing research in lastly or the area of the subject the student was studying.

Egeln et al (2002) find spin-off activities over all fields of study with a dominance
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of agricultural sciences and engineering, natural sciences and economics (Egeln

et al. 2002, p. 35; see Figure 26).

Which kind of offerings and services of founding support at your university did

you use and how helpful have they been?
Personal Support Helpful Less helpful Not used
® Personal coaching o o] o
® Further education/training o o) o
® Mentoring program e} ] e}
@ Personal assistance from a professor, namely: o o o
Technical Support
@ Professional coaching o o o
¢ Support for the development of a prototype o o o
@ Support for the creation of a market study o o o
@ Technical assistance from a professor, namely:

O (0] O

Use of Resources
® Direct (partial) funding from the university O o] e}
® Use of the expertise of university facilities o o} o
@ Use of premises of the university o o} o]
Use of the Network of the University
@ Support for the funding (e.g. EXIST) o o o
@ Relationships with venture capitalists o o] (0]
® Provision of appropriate co-founders O o] @]
@ NMediation of business contacts and relationships o o) o
® Provision of other contacts and networks o o] O

Figure 27: Connections to University 5
The subsequent question goes into more detail and deals with the support the
venture has received (see Figure 27). Four main categories are considered:
personal support, like personal coaching or mentoring; technical support, like
professional coaching, help with the development of prototypes or the creation of
a market studies; provision of resources, like funding or the provision of facilities
and the provision of networks, like the mediation of contacts to venture
capitalists, co-founders or business partners. Respondents are asked to rate all

support services as helpful or less helpful if they have been used.
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Various studies deal with the effects of spin-off support by the parental
organization. Financial involvement of the parent, mentoring, professional
training and education and relationships with venture capitalists show influence
on the entrepreneurial commitment and partially on spin-off success. Network
integration by the parent leads to a better network integration of the spin-off

(Helm & Mauroner 2007, table 8).

Kulicke & Gorisch (2002) identify four main kinds of support services by
universities: consulting and coaching by employees and mentoring; provision of
premises, infrastructure and facilities; more favorable cooperation contracts and
easier access to resources in terms of knowledge, technology and contacts

(pp. 52).

About one third of the spin-offs founded between 1996 and 2000 have received
founding support, with a big difference between competence spin-offs (28 %) and
exploitation spin-offs (40 %). Regarding the importance or the influence on the
venture’s development, the provision of premises or other infrastructure has been
rated best: more than half of the spin-offs rate this kind of support as very
important. Educational services have been rated worst: 40 % of the supported

spin-offs rate these services as less helpful (Egeln et al 2002, pp. 48).

Informal contacts are the most frequently used kind of support in the foundation
process and are rated as very important by 35 % of the firms making use of this
form. These contacts serve for suggestions for own research activities, quick and
informal consulting and use of the networks of professors and colleagues (Egeln

et al. 2002, p. 49).

The following questions do not deal with the founding support, but with the
ongoing support by and connections to university (see Figure 28). Diverse forms
are possible, from informal contacts to R&D cooperation. Furthermore, for
descriptive statistical reasons the professor to whom these connections exist is
tracked. Hence chairs very active in maintaining connections to ventures can be

1dentified.
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university?
O Regular informal contacts

O Usage of the infrastructure

O R&D cooperation

Are there currently contacts between your company and a department of your

D Internships/theses of students
O Other collaborations

O There are currently no cooperations

These cooperations exist mainly with the following professor or institution:

Figure 28: Connections to University 6 & 7

Ongoing connections to university can be a very important competitive factor.

Spin-offs and university can benefit from these connections, since market,

production and service competences meet research know-how. Very often these

connections are just a continuation of the networks build in the time of

employment or studies or during the time of founding support (Egeln et al 2002,

pp. 37).

Exploitation Spin-Offs

Competence Spin-Offs

Start-Ups w/ Transfer Effect

Start-Ups w/o Transfer Effect

Non-Academic Foundations w/ R&D

Non-Academic Foundations w/o R&D

p— L

1 ]
Contacts in total

R&D cooperation only

0

10

20 30 40 50 60 70

Figure 29: Ongoing Connections to Research Institutions by Venture Types (Egeln et al. 2002, fig. 33)

Figure 29 illustrates the frequency of connections to university over the different

kinds of spin-offs and start-ups. Exploitation spin-offs show most frequently

these connections (60 %). The most widely used form of connections to university

1s informal contacts. Half of the exploitation spin-offs state this kind of

connection (Egeln et al. 2002, pp. 37). This finding is not very surprising, since
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informal contacts are the most common form for founding support services as

well.
W Large O Medium O Small ‘
[ |

Important Customers 61.9% l
Exchange of Personnel | 54.9% ‘

Mediation of Final Papers/ Interns 42.4% 19.8%

Informal Contacts for Nontechnical Questions [ 58.6%
Informal Contacts for Technical Questions 44.6% | 27.0% ‘
Contractually Regulated R&D Cooperation 34.9% | 39.1% ‘
| | |
40% 60% 80% 100%

Figure 30: Importance of Universities and Regional Research Institutions (Kulicke & Gérisch 2002,
figure 28)

Regarding the question, what meaning do universities or regional research
institutions have for your company, Figure 30 illustrates the answers. The most
important connection — independent from frequency — is the mediation of final

papers and internships. Second are informal contacts and third R&D cooperation

(Kulicke & Gérisch 2002, pp. 60; see Figure 30).

3.1.4 Finance
The fourth section of the questionnaire is about financial issues. Financing a
venture is one of the most critical points in the first years of existing as
introduced in paragraph 2.2.4, since technology-based ventures are normally
involving high risk and high growth at the same time. This means that there is a

high need for capital which is not easy to satisfy.

The key role of the capital acquisition is underlined by Figure 31. It shows that
the lack of sources of financing is the number one obstacle for spin-off

foundations.
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Lack of Sources of Financing

Approval Procedures & Laws

Insufficient Business Skills

Insufficient Market Knowledge ﬁ

Insufficient Technological Information

M Exploitation Spin-Offs
Conflict with Academic Career

O Competence Spin-Offs

Lack of Acceptance by Colleagues

10 20 30 40 50

o

Figure 31: Obstacles for Spin-Off Foundations (Egeln et al 2002, fig. 41)

Due to this outstanding importance of gaining capital, success of ventures is
sometimes also measured in terms of resources and especially capital they are

able to acquire (Clarysse 2007, p. 610; Helm & Mauroner 2007, p. 241).

Have you raised equity capital (e.g. venture capitalist, business angel) for the
financing of your company?
O Yes O No

Figure 32: Finance 1
The first question to finance is if equity capital (or venture capital) has been
raised or not (see Figure 32). It is a filter question for some further questions to

finance.

In Berlin, less than 25 % of the ventures raise venture capital in the first two

fiscal years (Matuschka & Fajga 2011, p. 33).

If not: Why has no equity capital been raised?

O No equity capital could be acquired. O Itis planned to raise equity capital.

O It was not necessary to raise equity capital.

Figure 33: Finance 2
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If no equity capital has been raised, the question arises why this is the case.
Essentially, there are three possibilities: either it was not possible to gain capital,
no capital has been raised yet, but it is planned to do so or it was not necessary to

raise venture capital (see Figure 33).

If it was not possible to raise venture capital this might be an indicator for
different aspects. In a survey, Bruno & Tyebjee (1985) asked the firms why they
were denied venture capital funding. The firms themselves name as the decisive
factors market potential, competition and product feasibility in half of the cases.
The authors also asked the venture capitalists about the main reasons to reject
investments. From the investor’s view in one third of the cases investment was

refused due to deficiencies in the management of the ventures (p. 70).

Since more than two thirds of the ventures denied funding stay in business (ibid,
p. 69), this is an interesting group of firms and the investigation of differences
between the development of funded and not-funded ventures might be very

informative.

Which kind of equity capital have you raised or do you plan to raise?

O Family, friends and fools @ Public venture capitalist, namely
O Business Angel 0O High-Tech Griinderfonds (HTGF)
O Crowd Funding O KfW (ERP-Kapital)

O Independent venture capitalist O Other public investors, namely

O Corporate venture capitalist ‘

O Other private investors, namely

| |

Figure 34: Finance 3

If venture capital has been acquired, the respondent is asked to state the form of
venture capital that has been raised (see Figure 34). Mainly three groups of
sources are considered: personal investors, institutional investors and public

investors.

The different sources of finance are categorized in informal and formal investors.

Informal investors do not have a separation of the lenders of capital from the

managers of the capital like formal investors do (Schefczyk 2007, p. 11). All forms
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of venture capital have different implications on the funded venture. An overview

of the most important sources is given in Figure 35.

Venture Capital (VC)
|
Informal VC Formal VC
— Family, Friends and Fools — Independent Venture Capitalist
— Business Angel —— Corporate Venture Capitalist
o Crowd Funding o Public Venture Capitalist

Figure 35: Forms of Venture Capital

The first informal form of venture capital is family, friends and fools. Investors
from the personal environment of the founders usually use dormant equity
holdings. The advantage of the confidential relationship goes along with the risk
of personal conflicts that threaten the venture’s future. However, the capital
gained through family, friends and fools normally cannot satisfy the capital
requirement of a fast growing venture for too long, so this source of equity looses

importance quite early (Volkmann & Tokarski 2007, p. 319).

The second informal form of venture capital investors is business angels.
Business angels are persons who invest their personal capital. These persons
quite often are former entrepreneurs or managers who not only have a financial
motivation. Hence they may be interested in funding a new company or in
passing on their knowledge to young entrepreneurs as well. Through the waiver

of too formal control mechanism and the provision of branch-specific knowledge
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and networks, business angels serve as a kind of mentor and can be very
beneficial for entrepreneurs (De Clercq et al 2006, p. 93; Volkmann & Tokarski
2007, pp. 319).

The third informal form is crowd funding. This type of venture capital is
relatively new. The firm seeking capital contacts a set of (previously unknown)
small investors and raises capital from them via crowd funding platforms.
Regarding the right to control and the amount of investment crowd funding is
positioned between family, friends and fools and business angels (Fueglistaller et

al 2012, p. 284).

The first formal source of venture capital regarded is the independent venture
capitalist. Independent venture capitalists pursue primarily monetary targets;
strategic targets are of minor importance. They manage the capital of banks,
pension funds, insurance companies and sometime personal investors and invest
into young high-growth companies in order to sell them with high returns. The
venture capitalist manages the whole process from investment decision over
venture support to divestment (Dushnitsky & Shapira 2010, p. 993; Rider 2009,
p. 582; Schefczyk 2007, p. 11).

The second formal source is the corporate venture capitalist (CVC). CVCs usually
do not only pursue monetary targets but also strategic targets, since they are
part of a parent company which is normally active in the same or a related
industry sector. Hence they are also looking for opportunities to enter new
markets or gain new technologies through the investment in young firms. The big
advantage of CVCs are the branch-specific network, knowledge and own research
facilities (Dushnitsky & Shaver 2009, p. 1047; Weber 2009, p. 195; Dushnitsky &
Shapira 2010, p. 991).

Third are public venture capitalists. Governments do not only set the legal and
fiscal environments investors operate in, they sometime also act as investors

themselves. In Germany, the nationwide most important public venture capital
investor is the High-Tech Griinderfonds (HTGF), which was set up 2005 for the

first time and again in 2011. Public venture capital funds are politically justified
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mainly by the argument that R&D expenditures generate positive spillovers
other firms and society benefit from. Hence public intervention is reasoned by
externalities. For the firm, public venture capital means the cooperation with a
special kind of investor. On the one hand, managers are often government
employees or civil servants with different incentive structures, hence having
neither the expertise nor the motivation to select and support the venture. On
the other hand, public venture capital funds are supposed to forego extreme
return targets for their policy objectives (Leleux & Surlemont 2003, p.81; Lerner
2002, p. F78).

Informal Venture Capital Formal Venture Capital
Family, Business Crowd Independent Corporate Public
Friends & Angel Funding vC vC VC
Fools
Level of Low Moderate Low — High High Moderate —
Control moderate high
Amount of Small Moderate Small - Large Large Large
Investment moderate
Financial vs. | Balanced Balanced Financial Financial Strategic Balanced
Strategic
Targets
Relevant No High No Moderate — High Low —
Expertise high moderate
Relevant None Substantial None Moderate - Substantial Low —
Networks substantial moderate

Figure 36: Characteristics of Venture Capital Investors
As mentioned, the different sources of venture capital come along with different
implications on the venture. Therefore, the type of venture capital involved may
be very critical to venture success and has to be tracked for analysis. The main

1implications of the diverse sources of venture capital are summarized in Figure

36.

In addition to the source of the equity capital, the amount of equity capital
raised, respectively the amount of capital planned to be raised is tracked (see

Figure 37). This information serves descriptive statistics to draw comparisons
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between different universities, sectors or other characteristics of the ventures.
Furthermore, the amount of venture capital the venture was able to raise is an
important indicator for the potential and the size of the venture. The change over
time may reveal interesting observations, as well as the information if the

amount planned could really be achieved.

Please state the amount of equity capital your company has raised. If no venture
capital has been raised yet, but it is planned to raise some, please state the
amount of the planned sum. (in Euro)

C0 0>0-25.000 0 >25.000 - 50.000 ©>50.000 - 250.000
0 >250.000 - 2.000.000 0 >2.000.000 - 10.000.000 ©>10.000.000

Figure 37: Finance 4

Did you or your company receive public funding for the foundation?
O Yes O No

Figure 38: Finance 5

The next question is independent from the acquisition of venture capital and
deals with public funding besides equity capital (see Figure 38). Public funding
plays a vital role within the area of spin-offs and aims to support ventures in
their spin-off process. This happens in terms of money (no equity capital, mainly
labor costs) and professional support like feasibility studies, development of
prototypes and similar (Kulicke et al 2006, p. 35; Hermann von Helmholtz-
Gemeinschaft Deutscher Forschungszentren e.V. 2010, p. 12).

If public funding has been received, the subsequent question asks about the
source of this funding (see Figure 39). According to the parent organization of the

spin-off there are different possibilities for the venture to gain public funding.

Across all institutions, there is the nationwide EXIST-program, initiated by the
German Federal Ministry of Economics and Technology and co-financed by the
European Social Fund. Additionally, there are regional funding programs and
special programs initiated by the four big research societies in Germany,
Fraunhofer-Gesellschaft, Helmholtz Association, Max Planck Society and Leibniz

Association which apply for spin-offs from the corresponding parent.
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Please state which kind of public funding (without equity capital) you or your
company received.
O EXIST Programs O Non-Academic Support Programs
O EXIST-Grinderstipendium O Fraunhofer Programs
O EXIST-Forschungstransfer O Fraunhofer FFE
O EXIST-Seed O Fraunhofer FFM
O KfW Programs O Helmholtz Programs
0O KfW-Grlindercoaching O Helmholtz-Validierungsfonds
0O KfwW-Grlnderkredit O Helmholtz Enterprise
O Regional and other support programs O Helmholtz Enterprise Fonds plus
O GO-Bio O Programs of the Max Planck Society
O Other O Programs of the Leibniz Association
O Other

Figure 39: Finance 6
3.1.5 Founding Team
Section five of the questionnaire deals with the issue of the founding team. The
composition of the founding team has been identified as an important factor by
various studies (for an overview see Helm & Mauroner 2007, pp. 247). Therefore
this section is dealing with the founding teams regarding gender, educational

level, field of study, experience in different areas and similar.

Please provide information about the members of your founding team.

@ Number of team members in total I:l
@ Number of female team members l:l
® Number of team members with a university degree I:l
® in the STEM fields (science, technology, engineering and mathematics) I:l
@ in economic and social sciences I:l
einlaw I:l
@ in other subjects |:|
@ Number of team members with connections to the KIT

Figure 40: Founding Team 1

The first question within this section asks about the composition of the founding
team in terms of total number of founders, gender, educational level and field of

study (see Figure 40). Although there is a similarity to the question of Figure 25
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(section three), both questions denote different meanings. While the question
above asks about the department the venture derives from, this question deals

with the fields of study the founders have taken.

The average size of founding teams lies between two and three. Only one third of
the ventures investigated by Kulicke & Gérisch (2002) were founded by only one
person. 41.3 % of the founding teams consisted of two persons, 25.5 % of three to
five founders and 3.4 % of more than five. Regarding the success, ventures
founded by a team employ highly significantly more people than ones founded by
single persons (Kulicke & Gérisch 2002, pp. 23).

In Berlin, 34 % of the ventures are founded by one single person, in 28 % of the
foundations it is a team of two people and the remaining 38 % of the ventures are
founded by three or more people with very few teams bigger than five people

(Matuschka & Fajga 2011, p. 42).

Engineering & IT ——— Other —\L

4 N =

BE

Natural Sciences

L
N

[6%]

\/ [5%] \/

3%
[11 %] | )

9 %

- J

Economic Sciences

Figure 41: Team Compositions regarding the Field of Study (Kulicke & Gérisch 2002, fig. 18)
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According to Rasmussen et al (2011), high-technology ventures are often
developed by teams because one individual person is unlikely to possess all
competencies necessary to gain the credibility with potential investors and
partners that is needed to access and acquire necessary key resources like capital

and personnel (p. 1318).

The compositions of founding teams regarding the field of study are illustrated in
Figure 41. More than half of the founding teams include only members from
engineering or informatics. Foundations only with members either out of
economics (11 %), the natural sciences (9 %) or other subjects (5 %) are quite rare

(Kulicke & Gérisch 2002, p. 38; see Figure 41).

Please provide information about the practical experience available within your
founding team. Extensively Not at all
++ + 0 -
@ Professional experience (outside the science sector) (@] o] 0 o] o]
@ Experience with start-ups e} o] o] o] o}
® Management experience o} O o] O e}
® Project experience e} o] o] o) o
@ Experience in research and development o o] o o] o

Figure 42: Founding Team 2
The following question deals with the issue of the founders’ experience (see
Figure 42). This question is an absolutely subjective one. The founder is asked to
rate the skills of the founding team regarding different aspects from professional

experience over experience with ventures to experience in R&D.

Shane & Stuart (2002) assume that there is a positive connection between
previous industry experience and venture success, since knowledge of strategies
and customers, and contacts to suppliers and customers may be very beneficial
(p. 161; see also Kulicke & Gorisch 2002, p. 39). Furthermore, experience with
previous start-ups is also very likely to be an advantage since know-how in
leading an early-stage organization, developing new products and bringing them
to market, and managing relationships with stakeholders can be very helpful

(Shane & Stuart 2002, p. 161).
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Various other studies have also found correlations between founders’ experience
and venture success. Especially professional experience and the related
embeddedness in industrial networks are important but spin-off founders usually
have technological rather than commercial experience. Strong relationships have
been found between unspecific professional experience, such as expertise in
project management, and entrepreneurial engagement. Also founders with
experience in project management are found to be more successful (Helm &

Mauroner 2007, p. 250).

Since venture capitalists use the professional experience of the founding team as
one important criterion for their investment decision, especially research-based
spin-offs have been denied funding because they often lack business experience

(Clarysse & Moray 2004, p. 55).

Please state the total share all founders owned
.. at the time of foundation:
00% 01-5% 06-25% 026-50% 051-75% 076-99% 0100%

.. at the end of the last fiscal year:
00% 01-5% 06-25% 026-50% 051-75% 076-99% 0100%

Figure 43: Founding Team 3 & 4
The next two questions are about the shareholder situation of the founders (see
Figure 43). Respondents are asked to state the total share of the venture owned
by the initial founders for the time of foundation and for the end of the last fiscal
year. Within the longitudinal study, the development of this share can be
tracked.

Bruno & Tyebjee (1985) found that most of entrepreneurs do not relinquish more
than 50 % of the shares and hence do not give away the control majority. On
average, 35.8 % of the equity has been relinquished. Therefore the authors
conclude that concerns over high cost of venture capital in terms of equity capital
1s not supported, the typical founders hold a substantial equity position even

after several rounds of financing (pp. 66).
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Data from Berlin show that three fourths of the ventures are owned by the
founders to 100 %. Only 11 % of the ventures are firms where the founders do not

own a majority (Matuschka & Fajga 2011, p. 32).

Is one or are more persons employed in the company's management who are not
part of the founding team and if so, where and since when?

O General Management, since fiscal year number: l:\
O Research & Development, since fiscal year number: \:’
O Marketing and Sales, since fiscal year number: :l
O Finance, since fiscal year number: I:l
L
L]

0O Business Development, since fiscal year number:

O Other, namely since fiscal year number:

O No external members within the management team.

Figure 44: Founding Team 5
The final question of section five asks about managers who were not part of the
founding team (see Figure 44). This issue addresses the completeness of skills

present in the management team and its composition.

Researchers or graduates from university are assumed to lack managerial
competences. As already mentioned, research-based spin-offs are often denied
funding due to the issue that the founding team usually consists merely of the
inventors who may focus too much on the technical aspects of the innovation. One
approach is to hire experienced CEOs for the management team of the venture

(Vohora et al. 2004, p. 148).

However, adding new team members should not happen too early. Within the
early phase of the venture the main task is a further development of the
technology. This is why the CEO must be able to understand the technology and
to develop the business himself. Additionally the CEO has to be accepted by the
founding team which is a critical point, since researches very often are not
willing to give away the control over their own idea. An external CEO might be

more appropriate when first revenues are coming and the venture is growing

faster (Clarysse & Moray 2004, pp. 55).
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3.1.6 Business Concept and Technology
The sixth section of the questionnaire deals with the business concept and the
technology underpinning the venture. The section asks about the opportunity,
the way to market and underlying patents. Of course these issues are of prime
1mportance to characterize the ventures but may also reveal interesting

correlations to venture success.

On what basis has your business concept been developed?
O Anidentified product or service idea was developed further into a business model.

O It was a conscious and deliberate sought for a business opportunity, which then has been
realized.

Figure 45: Business Concept and Technology 1

The first question asks about the process of opportunity recognition or

opportunity creation (see Figure 45). Essentially there are two ways of getting to

the 1dea of founding a company. Either through the identification of an
opportunity and further development to a business model or through the
conscious and deliberate sought for a business idea when one has decided to

found a company on one’s own.

These two main possibilities derive from all eight possible processes developed

and investigated by various studies. New ventures hence may result from:

- Opportunity development, where an idea is recognized and developed

further,

- Opportunity scanning or alertness, where the entrepreneur is attentively

looking for a suitable opportunity,

- Opportunity matching, where supply and demand are consciously
compared and an opportunity is identified,

- Need perception, where a need is felt and its satisfaction results in an
opportunity,

- Opportunity creating, where an opportunity is creatively worked out,

- Problem solving, where an opportunity derives from the solution of a

discovered problem,
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- Business possibilities, where an opportunity is based and developed on
business mechanisms, and finally
- Social construction, where the opportunity arises through social

interactions over time (Hansen et al 2009, table 5).

The different ways to get to a business concept for a new venture differ
essentially in the process itself as well as in the approach of the entrepreneur, his
starting conditions and his motivation. These fundamental differences may result
in different venture development processes which can be interesting to

Iinvestigate.

Please select all steps on the way to your product's or service's market entry that
have already been fulfilled at the time of your company's foundation.
O Conceptual idea developed O Prototype/beta test available

O Ready for the market O First customers acquired

Figure 46: Business Concept and Technology 2
The second question is about market readiness of the product or service at the
time of foundation (see Figure 46). Which steps on the way to market readiness
have already been taken prior to the foundation is likely to differ significantly
between exploitation and competence spin-offs and may also have an influence on

time to market, first fiscal year with operating profits and venture success.

The more of the denoted steps have already been taken the lower the risk of a
product failure is since all steps are critical and bear the risk to reveal the

necessity to invest in further development or possibly even infeasibility.

How timely far is or has your product or service been from market entry at the
time of your company's foundation?
© Immediate market entry O Lessthan 1 year

0O 1to 2 years O 2to 4 years

O More than 4 years

Figure 47: Business Concept and Technology 3
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The subsequent question asks for the time to market from company foundation
(see Figure 47). This question is obviously linked with the previous question and

also aims to indicate the risk involved.

The time to market is very critical since within this time period further resources
are needed to finish development. As well there are opportunity costs in form of
missed revenues while the product still is not on market. However, for different
industry sectors there appear different times to market. In the biotechnology
sector for example there may pass ten years or more of development and

patenting until the product is brought to market (Frei 2006, p. 102).

Did any patents underly your company's foundation?
O Yes 0 No

Please state for each of the following kind-of-use if and if applicable how many
patents have been used this way.

@ Purchase of patents :] ® Use of licenses I:l

® Other

® Use of own patents

Figure 48: Business Concept and Technology 4 & 5
The last two questions of section six are about patents which underpin the
venture (see Figure 48). The fact that a business concept is based on a patented

invention may have strong influence on the development of the venture.

The exploitation of patents by spin-offs is one important form of technology
transfer and hence deserves closer attention in research. With patents
underlying the venture’s business concept, different studies proved a positive

effect on funding abilities and venture’s growth (Helm & Mauroner 2007, p. 257).

Statistically, especially exploitation spin-offs that exploit research results are
supposed to be more likely based on patents (5 %) than competence spin-offs

(1 %) or other start-ups (Kulicke & Gorisch 2002, p.31; Egeln et al. 2002, p. 41).
As illustrated in Figure 49, a big difference in the frequency of using patents is
found between spin-offs from public research institutions (20 %) and spin-offs
from universities (1.7 %). This substantial difference relates to the fact that spin-

offs from universities are to a large extent founded by graduates without prior
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research activity. Overall, 6 to 12 % of the patents from German universities and
public research institutions are commercialized through spin-off activities (Egeln

et al. 2002, pp. 40).

Helmholtz Association
Leibniz Association

Max Planck Society
Fraunhofer-Gesellschaft
Technical universities

Universities

Universities of applied sciences

10 15 20 25 30

Figure 49: Share of spin-offs using patents (Egeln et al 2002, fig. 36)
The second of these two questions asks about the form of patent usage. This issue
may reveal interesting connections with venture development since the nature of
rights of use may be of importance. Furthermore the development over time is of

Interest, since some licensing contracts contain an option to purchase.

In Berlin, 11 % of the ventures make use of patents. Almost 75 % of these firms
exploit own patents, 30 % make use of patents by licensing and 14 % buy patents

(Matuschka & Fajga 2011, pp. 71)

3.1.7 Market and Competition
The last section of the questionnaire is about market and competition. The prime
importance of Marketing for new ventures has already been emphasized in
paragraph 2.2.4. Hence the issues of number of competitors, chief market,

market strategy and pricing strategy are tracked within this section.

First, the number of competitors is recorded for the time of venture foundation
and for the time of the survey (see Figure 50). Through recording former and
actual number of competitors and through the longitudinal design, the market

development is tracked as well.
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How many companies have offered a subsitute for at least one of your products or
services, hence were direct competitors?
... at the time of foundation:

00 01 02 03-5 0>5
... at present:
o0 01 0?2 03-5 0>5

Figure 50: Market and Competition 1 & 2

The issue of the intensity of competition is underpinning this question. Since this
intensity is difficult to measure, the number of competitors is used as an
indicator, with competitor defined as company which offers a substitute for at
least one of the venture’s products or services. This definition seems to be
appropriate since technology-based ventures usually offer a product or a service
that has not been on market so far. Nevertheless, ventures have to compete with
other firms that offer a substitute for the venture’s product or service which
fulfills the same need in another way and/or for another price. Hence the
intensity of competition a venture is facing can be indicated through the number

of companies offering a substitute (Frei 2006, p. 81).

Table 6: Porter’s seven barriers to entry (Porter 2008, pp. 26)

1) Economies of scale | 3) Capital 5) Access to 7) Government policy
requirements distribution channels

2) Product 4) Switching cost 6) Other cost

differentiation disadvantages

The intensity of competition is one important aspect in new venture creation.
When looking at Porter’s seven major sources of barriers of entry (see Table 6),
four of them only occur if there is at least one substitute already on market. If a
venture offers a product or service that satisfies a need that cannot be satisfied
by a competitor, then the venture does not have to deal with lower costs of
competitors through economies of scale, with an increased willingness to pay for
a widespread product through demand-side economies of scale, with the problem
of customer’s switching costs or with barriers through restrictive government

policy giving one single firm an advantage (Porter 2008, pp. 26).
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Which market is the most important one to your company as measured by the
share of turnover?
O Local (<20 km) O Regional (< 50 km)

O National O International

Figure 51: Market and Competition 3
The following question asks about the chief market (see Figure 51) in terms of

the location and is primarily of descriptive relevance. Nevertheless, also

relationships to venture success may be revealed.

Spin-offs from TUB name national (41 %) and international (32 %) markets most
important. Local (9 %) and regional (18 %) markets are of minor importance

(Matuschka & Fajga 2011, p. 37).

This criterion is likely to also have an influence on venture success. Different
means of marketing and distribution have to be used if a firm addresses national
or even international customers. Also the time of focusing on larger markets can
be tracked by a longitudinal study and may be used as an indicator for growth

rate.

Please select the option which best describes your market strategy.
© Price leadership © Quality leadership

O Innovation leadership

Figure 52: Market and Competition 4
The fourth question of this last section is about marketing strategy (see Figure
52) and linked with the concept of the Unique Selling Proposition (USP). The
USP gives customers a reason to prefer the product to another (Frei 2006, p. 96).
It can essentially be based on the lowest price, the best quality or the greatest

innovation.

Research-based spin-offs are likely to pursue an innovation leadership. But price
or quality leaderships are possible, as well if the technology underpinning the
venture is for example a new production method that allows higher cost

efficiencies or higher quality standards.
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On what basis has the first price of your product or service been set?

O On basis of production costs O On basis of the competitors

0 On basis of the willingness to pay/customer benefit

Figure 53: Market and Competition 5
Finally, the last question asks about pricing (see Figure 53). There are three
main possibilities to find a price for a new product or service from taking the
production costs as the basis over pricing by a look at the competitors to detecting

the customers’ willingness to pay.

Finding the right price for their products or services is essential for new ventures
since the price is the only element in marketing which produces revenues and
hence determines the whole amount of money a firm earns. Additionally, the
price of a product or service is a clear signal to the set of potential customers;
positioning the product as innovative or high quality enables but also forces the
firm to charge a premium price. Customers expect high-quality or innovative
products to be costly. If they aren’t, the customer is likely to be suspicious of the
company’s promises. On the other hand, competing with other firms offering
substitutes to one’s own product or service, the firm has to offer the product or
service for a lower price if it fulfills the same needs (Barringer & Ireland 2012,

pp. 394; Volkmann & Tokarski 2007, pp. 240).

3.20verview
Table 7 gives an overview of the 45 questions regarding different characteristics.
Questions that can be answered by objective (Obj) observations are likely to
cause fewer problems regarding reliability and validity (see paragraph 2.1.4)
than questions asking for subjective (Subj) estimations or opinions. Questions
dealing with issues regarding the founding process or the time of foundation have
to be answered only once (Once) since they are dealing with the past, whereby
questions dealing with the actual situation of the venture have to be answered

continuously (Cont).
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Table 7: Overview

Question

o
.S,

Subj

Once

Cont

Contact Information 1

Contact Information 2

Contact Information 3

Contact Information 4

Contact Information 5

X x| >

General Information 1

General Information 2

General Information 3

General Information 4

><

General Information 5

>

General Information 6

General Information 7

General Information 8

>

General Information 9

General Information 10

General Information 11

>

General Information 12

KX KX X | XXX ||| X[ X< |X|=<|[x|x<

Connections to University 1

Connections to University 2

=

Connections to University 3

=<

Connections to University 4

>

Connections to University 5

Connections to University 6

Connections to University 7

Finance 1

Finance 2

Finance 3

X[ ===

Finance 4

AR P P P

Finance 5

=<

Finance 6

=<

Founding Team 1

Founding Team 2

Founding Team 3

XX |[=X]|x([x

Founding Team 4

Founding Team 5

Business Concept and Technology 1

=<

Business Concept and Technology 2

Business Concept and Technology 3

Business Concept and Technology 4

Business Concept and Technology 5

=

Market and Competition 1

Market and Competition 2

><

Market and Competition 3

>

Market and Competition 4

Market and Competition 5

Sum

19

26
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3.3 Pretests
After identification and selection of the relevant questions, the questionnaire has
been tested regarding understandability of the verbalizations and time effort for

completion.

The respondents have been visited and a very short verbal introduction in the
background of the project was given, similar to how it would happen in the cover
letter of the later survey. Then the participants filled out the questionnaire
independently without any assistance. The time for completion has been recorded
and questions where the respondent seemed to hesitate have been noted. After
completion, the respondents were asked for feedback and every question has been
discussed to investigate whether it was understood correctly. Especially the
questions where the respondent seemed to hesitate were checked and the
respondent was asked about the reason for his uncertainty in answering the

regarding question.

Table 8: Pretests

Industry Sector

IT/Internet/

Biotechnology

IT/Internet/

Firm A FirmB Firm C Firm D
Year of Legal 2008 2011 2010 2011
Foundation
Kind of Spin-Off Competence Exploitation Competence Competence
Spin-Off Spin-Off Spin-Off Spin-Off
Number of 6-20 1-5 1-5 6-20
Employees

Construction/

Web 2.0 Web 2.0 Architecture/
Planning
Time Expenditure | 846" 855" 10° 50" 1350

for Completion

Four firms participated in these pretests (see Table 8): One exploitation spin-off
and three competence spin-offs. The average time needed was 10 minutes and 35
seconds, with a standard deviation of 2.36 minutes and is hence within an area of

acceptable effort. Questions with ambiguous verbalizations have been
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reformulated from respondent to respondent and led to the questionnaire stated

previously.

3.4Implementation
The questionnaire is implemented as an online survey. Questions depending on
the answer of a previous question will only be displayed if the previous answer
fulfills the specific filter condition. Thus the questionnaire can be shortened and
the time needed for completion can be reduced. A further reduction of
questionnaire length is achieved through the elimination of the 19 one-time-
questions (summary Table 7, “Once”) in the questionnaire for firms not taking
part the first time. For these firms, the questions recorded continuously should
have the answer given the last time as starting value. This should be very
comfortable for the respondents and further increase response rate. Thus after
the first completion (about 10 minutes according to the pretests) a following

completion should take less than 6 minutes.

The questionnaire will be implemented by the Karlsruhe Institute of Technology
and the Technische Universitat Minchen in the beginning of 2013. The
Technische Universitat Berlin will join in the end of 2014. From then, the survey
will be repeated every two years. This frequency is a trade-off between degree of
accuracy in tracking the timely development and the effort for firms taking part
in the study. Further universities are very welcome to join the Harmonized
Instrument Initiative and hence enrich the broad research project in academic

entrepreneurship from German universities.
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4. Further Aspects

Although the questionnaire deals with the main subjects of entrepreneurship
research and especially research in academic entrepreneurship, there are several
issues that could not have been integrated in the survey but are of interest for
tracking the development process. Hence this chapter gives an overview of
further issues that might be investigated by further studies of subsets of the

resulting database.

4.1 General Information
From question Contact Information 2 (see Figure 10) the distance from university
can be derived. A further possibility would be to ask for the reasons for the choice
of office location. Different aspects have already been mentioned in the respective
paragraph 3.1.1 (high quality of life, suitable infrastructure, attraction for
external capital, vicinity to other research key players, easier knowledge
transfer, nearness to business partners, local and regional markets, capital
availability, political factors and international experience of the founding team).
To ask for a ranking of the relevance of these different aspects might also be

interesting.

4.2 Connections to University
Some questions deal with the aspects of technology transfer from, founding
support of and ongoing contacts to university. Another interesting point is the
question of the importance of different skills and knowledge acquired at
university (special skills, new scientific methods and techniques, research
findings) (Egeln et al. 2002, p. 6). Asking the founders to rank the relevance for
the foundation might give more information about the role the university is

playing within venture creation.

Another interesting question might be whether the focus of the venture has been
the research focus of at least one of the members of the founding team. It might

be informative to see whether a common focus has influence on venture success —
maybe through experience or contacts with suppliers, competitors or customers —

or not.
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4.3 Finance
The questions about finance deal with venture capital financing and public
funding. But there is also the possibility of loan capital financing. Although this
form of financing is of minor importance since ventures are likely to lack the
necessary credit enhancement, it would be interesting whether loan capital
financing has influence on or shows correlations with venture success. Using
private assets as credit enhancement for the firm’s credit may indicate a special
founder’s believe in venture success. Interest expenses might have negative
effects in the first year, especially because the first years of existence are

characterized by no to low revenues.

Another interesting point addresses firms financed by CVCs. In the discussion of
question Finance 3 (see Figure 34) the special characteristics of corporate venture
capitalists have already been mentioned. Hence it would be interesting to know
which kinds of connections exist between the venture and the investor. The
investor might be customer or supplier. He might do R&D on behalf of the
venture or joint R&D might be done. Moreover, the venture might use marketing
and distribution resources of the investor (Ivanov & Xie 2010, p. 137). Recording
this information, the role of the venture capitalist could be examined and
correlations to venture success might reveal. Since these aspects only apply on a
quite small subset of the sample, this information may also be tracked in a

subsequent survey which includes only companies financed by CVCs.

The investment in high-growth companies happens in financing rounds. More
information about these rounds would be interesting (time of financing rounds,
time for capital acquisition for each round, kinds of investors involved). Empirical
results show that the search for venture capital normally takes 6 to 7 months.
The first round of financing usually takes much longer (68 %) than other rounds

(Bruno & Tyebjee 1985, pp. 65).

An important issue of financing a venture is getting in touch with potential
investors. Therefore it might be interesting whether there has already been a

direct or indirect contact between one of the venture’s founders and a potential
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investor or not (Shane & Scott 2002, pp. 160). Empirical results show that direct
and indirect contacts to an investor have a significant influence on venture
failure. With an existing direct tie, failure rate is 70 % lower than without such a

relationship (ibid, pp. 163).

4.4 Founding Team

The questions about the founding team included within the questionnaire deal
mainly with the characteristics of the team and its members. But also the
motivation of the founders to start a business can be very informative. Typical
reasons for starting up a venture are the will to work self-determined and
independently, to improve income expectations, to fulfill specific needs for
products or services, to exploit the economic potential of research findings or to
pursue better career opportunities than scientific careers (Egeln et al 2002,

p. 45).

On the other hand, there are also some obstacles that have to be managed. Hence
it would be interesting to ask for the meaning of different problems within the
foundation process. Common problems are lacking sources of finance, lacking
qualified personnel, approval procedures and laws, insufficient economical
knowledge, insufficient market knowledge, insufficient technological information,
conflicts with the scientific career and lacking acceptance by the colleagues

(Egeln et al 2002, p. 46).

4.5 Business Concept and Technology
Technology-based ventures bring innovative products or services to the market.
Hence it would be interesting to determine the degree and kind of innovation.
The product or service might be a proven combination of existing technologies, a
new combination of existing technologies, might be based on a new technology
developed elsewhere or might be based on a new technology developed
specifically for this product or service by the company (Burgel & Murray 2000, p.
57). Recording this issue helps to better characterize the venture and its business

concept and may correlate with other areas like R&D or marketing activity.
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Ventures based on new research findings show a significantly higher involvement
in research and development. Almost 60 % of the exploitation spin-offs, about

40 % of competence spin-offs, more than 30 % of academic start-ups and less than
20 % of non-academic start-ups do own R&D (Egeln et al. 2002, p. 37). This is
likely to result in different proportions of people employed in R&D and tracking
this proportion might be informative. Especially companies following the strategy
of innovation leadership (question Market and Competition 4, Figure 52) should

show a higher R&D activity.

Although the questions Business Concept and Technology 4 and 5 already deal
with patents underlying the firm’s foundation, there are some other aspects that
could be recorded. How important have the underlying patents been for venture
success? Although a patent might seem very important, ventures might develop
in another direction so that the initial patent looses importance. In Berlin, 43 %
of the firms making use of patents state a very high, 23 % a high, 31 % a medium
and 3 % a low importance of the patents for venture success (Matuschka & Fajga
2011, p. 72). To which extent could the key know-how be protected through
patents and when does the first of your most important patents expire (Frei 20086,
pp. 93)? Even if patents underpin the firm’s foundation, key know-how might not
be protected by these patents or the validity of the patents might expire soon.
This might have an influence on the possibility of fully exploiting the patents and

hence finally regard venture success.

4.6 Market and Competition
A very interesting issue in the field of marketing strategy is pricing. One
question of the questionnaire deals with the method of setting the first price
(Market and Competition 5, Figure 53). But it remains unclear which pricing
strategy is employed. Volkmann & Tokarski (2007) differ between four basic
strategies: high-price strategy, phashing-out strategy, low-price strategy and
penetration strategy. A high-price strategy can be used, if there is an essential
competitive advantage or an advance in technology. The introductory price 1s
high and no significant price reduction is done. Hence the firm signals high
quality. Following a phashing-out strategy, the introductory price is high as well,
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but the price is then reduced after a certain time when new substitutes are on
the market for example. Thereby the unique position in the market is used for
generating profits. The price reduction may also derive from the learning curve.
The low-price strategy very often aims for a cost leadership. The introductory
price is low and the price remains more or less constant. This strategy may be
beneficial in very competitive markets and similar products. Although this
strategy is a special challenge for new firms with normally few resources, it
sometimes is nevertheless successful when the whole business concept is
designed for cost leadership. The penetration strategy also starts with a low
introductory price to gain high market shares with a low or even negative
margin. Competitors shall be forced out of market to raise the price later on. This
strategy is very cost intensive since the margin is low, the level of competition is
high and there may be high costs for communication like advertising (pp. 237).
Information about the pricing strategy might be very interesting to characterize
the venture and reveal remarkable correlations to other characteristics and

finally venture success.

Although question Market and Competition 4 (Figure 52) already deals with the
main market strategy, a more detailed positioning might be interesting.
Therefore a subjective rating of the meaning of the different factors low price,
high quality, greatest innovation and best service may lead to a better
understanding how the founders see their product or service and its USP (see
also the discussion to question Market and Competition 4 and Frei 2006, p. 96).
Having a clear idea of the product’s or service’s competitive advantage is

essential for marketing and hence for venture success.

Furthermore, it might be interesting to characterize the product or service in
terms of customer-specific adjustments and transaction cost. Customer-specific
adjustments might be low or substantial or absolutely not necessary. Probable
transaction cost may arise through technical consultation prior to sales, complex
or time-consuming installation, regular maintenance and/ or upgrades, or
specialized training required for front line and sales personnel (Burgel & Murray

2000, p. 57). It also might be interesting to ask for the compatibility of the new
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product or service to the product or service used by the customer previously and
hence track the switching costs: Do the customers have to make no, minor or
major changes in their current practices (Robinson 1990, p. 1283)? These
characteristics are likely to have an influence on the venture’s development since
with high adjustments and transaction cost or major changes in business
practice, a higher customer loyalty and lower intensity of competition are

probable.

Questions Market and Competition 1 and 2 (Figure 50) ask for the number of
competitors to measure the intensity of competition. To further record the
competitive situation of the company it would also be very informative to ask
about the breadth of the own product line in relation to the competitors’ product
portfolios (Robinson 1990, p. 1283). This information can also serve as a
measurement of the market presence over time since the firm is likely to increase

its product line breadth with its own growth.

Further information about the position within the market environment might be
an estimation of the yearly marketing spending in relation to the competitors’
marketing spending or the ranking of the own price level in comparison to the
prices of the main competing products (ibid). Thereby the market position of the
venture can be tracked more precisely and the consistency with market strategy

can be checked.

New ventures have to find their own way to get in touch witch potential
customers. They are facing the challenge to reach their target groups without
exceeding their relatively small marketing budgets. Therefore they are likely to
start with lower-cost communication channels instead of classical advertising in
mass media. So it would be interesting to track the means of communication the
venture is employing. Diverse categories are classical advertising (impersonal
delivery of advertising messages), advertising through social media (like
facebook, twitter, blogging and others), guerilla marketing (creative use of
marketing resources in order to achieve a surprise effect), personal sale (direct
information of the customers without intermediate station), exhibitions and

conferences (presentation focused on the specific target groups) and public
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relations (positioning within the editorial part of newspapers, magazines, radio
and TV — no commercials) (Barringer & Ireland 2012, pp. 391; Blundel & Lockett
2011, pp. 113; Volkmann & Tokarski 2007, pp. 242). Tracking the use of this
communication instruments and their subjective meaning for the firm’s
management might serve as a possibility to track the development of the

marketing activities and also reveal correlations to venture success.

As ventures face special challenges regarding the communication channels, they
are likely to face special challenges regarding the distribution channels as well.
Hence it would be informative to ask about the kind of distribution, i.e. selling
the products or services directly to the customers and/or using intermediaries
(Barringer & Ireland 2012, pp. 403; Volkmann & Tokarski 2007, pp. 248). Asking
the respondent to state the shares of the total return to these channels would
allow tracking the development of the distribution processes within the growing

company.

Carson (1993) developed a four-stage model of the evolutionary process of small
business marketing. In the initial marketing stage, there is minimal selling
activity and almost no promotional support. Most customers are known
personally and sale happens through personal interaction, with either the firm
contacting the customer or the customer making a request personally. The second
stage 1s called “reactive selling” and is characterized by an increasing number of
customers and the firm providing more formal information on its product or
service, prices and selling conditions. The third stage is the “DIY (do it yourself)
marketing approach” with the managers recognizing the growing importance of
marketing and trying to start new marketing activity on their own. The fourth
and last stage is called “integrated proactive marketing” and is characterized by
a professional marketing approach including short-, medium- and long-term
objectives and employing a holistic view on all marketing activities and
interactions (pp. 10). Following this four-stage model one has to track the
importance of personal contacts for customer acquisition, the existence of
formalized product/service and purchase information, the share of customers

requesting the products or services in comparison to the share of customers
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acquired proactively and the use of external marketing know-how through
marketing consulting or a part- or full-time marketing employee. Hence the
development of the venture’s marketing activities could be recorded in more
detail and the four-stage model of Carson (1993) might be verified and integrated

into venture life cycle theory.

One critical issue regarding market orientation is the integration of (potential)
customers into the development process (Riffelmacher 2006, p. 268). Have
(potential) customers been integrated in R&D and if so, in which steps of
development? How do you rate their importance? As already mentioned,
especially researchers and hence founders of technology-based ventures tend to
develop their products or services without sufficiently thinking about market
conditions and customer needs, because they lack the necessary business
experience. Therefore it can be very important to care about the feedback of
(potential) customers and to use this feedback to guide the product or service

development and finally influence venture success.

Besides integration of potential customers into the development process, existing
customers can also serve as reference for the acquisition of new customers. This
possibility is important for new firms since they cannot profit from brand
awareness and image. Hence they have to use other ways to win the confidence of
potential customers (Barringer & Ireland 2012, p. 394). A possible question might
be to ask for a subjective rating of the importance of reference customers for
venture success. This rating might then also be integrated into the four-stage

model of Carson (1993) introduced above.

In addition to actual marketing activities it might also be very informative to
have a closer look on planning and control mechanisms in marketing. According
to Boag (1987), marketing planning is divided into strategic and operational
planning. These plans consist of goal establishment as well as of guiding policies
and tactics for achievement of these goals. One possibility to record this issue
would be a rating of how detailed strategic and operational marketing plans
exist. Regarding marketing control, Boag (1987) concerns measurement,

corrective actions and evaluation and reward. The employment of marketing
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performance indicators can be recorded through a rating of the level of detail of
the different deviations from planned turnover, average price, product/ service
mix, development of distributors, communication or customer satisfaction.
Corrective actions can be tracked through a categorization into one of the
following classes: no formalized control, formalized control after completion,
control eventually during and regularly after completion, control eventually
during and regularly after completion plus steering corrections if necessary,
regularly control during and after completion, and regularly control during and
after completion plus steering corrections if necessary. Finally, the evaluation
and reward systems can be classified as systems with only fixed salary, with
fixed salary plus bonus depending on revenues, with fixed salary plus bonus
depending on the achievement of target agreements, merely with bonus
depending on revenues, and merely with bonus depending on the achievement of
target agreements (Boag 1987, pp. 367). Tracking these four criteria of planning
and control mechanisms would give a good impression of the degree of
formalization within the marketing activities, hence allow recording the
development process and life cycle and might reveal correlations with venture

success.

4.7Management and Organization
Some management issues have already been regarded in section five of the
questionnaire: Founding Team (3.1.5). But a deeper investigation of management
behavior and problems as well as the characteristics of the venture’s organization
could not be done within the ten minutes of the questionnaire. However there are

some interesting questions.

What management systems does the company employ? Davila et al (2010)
investigated different management systems in high-growth start-ups. The main
categories of management systems are financial planning, financial evaluation,
human resource planning, human resource evaluation and strategic planning (p.
83). Using a longitudinal research design would be very interesting since the
employment of the different systems and subsystems over the venture’s
development might show very detailed the growing organizational und
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managerial structures. However, the authors introduced 46 individual

management systems which would be very complex to track.

What problems is the management dealing with at the moment? As already
introduced in paragraph 2.2.3, a venture is facing different problems within its
development process. Asking the management team to rate different problems
regarding their actual meaning would help to determine the stage of growth, the
venture is currently in. Kazanjian (1988) asked for a rating of 18 items on a
seven-point Likert scale: developing a new product or technology application,
securing financial resources and backing, acquiring key outside advisors or board
members, product support or customer service, attracting capable personnel,
adequate facilities and/ or space, developing a network of reliable vendors and
suppliers, produce in volumes adequate to meet demand, meet sales targets,
management depth and talent, cost control, definition of organizational roles,
responsibilities and policies, management information systems, attaining
profitability or market share goals, penetrating new geographic territories,
administrative burden and red tape, development of financial systems and

internal controls, and establishing a firm position in product/ market segments.

The venture grows and so do the organizational structures. The main challenge
in this area is to handle the growth from a couple to fifty or more employees.
While five employees can be handled in a very unstructured/ cluster approach the
management of fifty or one hundred people requires a formal hierarchy and
defined processes (Frei 2006, p. 69). One attempt to measure this issue is to ask
for the maximum number of hierarchical levels between the CEO and an
employee (Hanks et al 1993, p. 15). Another possibility is to ask for a subjective
evaluation of the organizational structure as simple structure, structure by
functions or structure by divisions. Processes might be regarded as well: Are
there formal guidelines and procedures that guide decisions? Are there formal job
descriptions for each position? Is there a formal organizational chart (ibid, p. 28)?
One main distinction is between organic and mechanistic organizations. One
study of Stuart & Abetti (1987) revealed that there is a negative impact of

organic organizations on venture success. This 1s somewhat surprising, since the
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characteristics of organic organizations — i.e. simple structure, independence,
limited review and control mechanisms, open communication and a high degree
of self control in order to free innovators from established patterns — are the
typical characteristics of young and innovative high-growth firms (pp. 221).
Tracking these organizational characteristics might be informative especially for
venture life cycle theory and a further investigation of the negative correlation of

organic organizations on venture success found by Stuart & Abetti.

Also advisory boards may be of high importance for the venture’s development
process. Is there an external advisory board and how important is it for venture
success? Which functions does this board fulfill (use of the member’s know-how
and expertise, use of the member’s networks and contacts, independent
consulting in management issues and decisions)? Board members that have own
experience in starting ventures can be very helpful as they play a role as mentors
for the management team (Frei 2006, p. 73). Hence this issue might be of high

1mportance for the venture’s development process and success.

4.8 Other
A completely different area of start-up development is the use of alliances and
cooperation with other companies. As already mentioned in paragraph 4.3, a CVC
may play a vital role in the development of the venture through cooperation. But
cooperation is not only limited to investors but may also occur with other firms.
Probable advantages may arise through the use of specialized assets, like
distribution channels or production capacities, through the use of the partner’s
reputation or through access to complementary technologies that cannot easily be
reproduced (Colombo et al. 2006, pp. 1169). There are five distinctive forms of
alliances: Outsourcing, cooperation, strategic alliance, joint venture and merger
(Stros et al. 2002, p. 46, cited by Frei 2006, p. 98). Using alliances is more
important when the importance of scale economies is high and looses importance
with the venture growing in relation to its competitors. Alliances are the more
beneficial to the venture the more capabilities are assembled within the alliance
and the higher the bargaining power of the venture is (Gomes-Casseres 1997,
p. 42). Although the venture obviously profits from such alliances, there are
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certainly services in return and there may also be the threat of neglecting the
own development in the areas of cooperation. Hence an investigation of the long-

time effects might be very informative.

Another issue is the firm’s international activity. Especially for research-based
ventures it seems to be important to act internationally. The majority of
technology-based start-ups has or pursues international contacts, primarily
product export and joint R&D projects and licensing (Helm & Mauroner 2007, p.
258). Question Market and Competition 3 (Figure 51) already asks for the firm’s
chief market. But there are many more international ties possible, like alliances,
subsidiaries, suppliers etc. Within a longitudinal study it would be interesting to
track the time when the international activities start and to draw correlations to

venture development.

Also questions on the issue of entrepreneurial orientation could not be
considered. Entrepreneurial orientation “represents a strategic orientation that
describes a firm’s organizational autonomy, willingness to take risks,
innovativeness, and proactive assertiveness” (Walter et al 2006, p. 542). How is
the managers’ and employees’ attitude towards innovation and their willingness
to take risks? Entrepreneurial orientation is found to help academic spin-offs
competing aggressively with competitors through offering valuable products or
services to their customers that promote long-term commitments (ibid). Thus it is
important in developing the firm’s strategy and a strong entrepreneurial
orientation tends to result in the strategy of quality leadership (Knight 2000,
pp. 27). Tracking the development of this entrepreneurial orientation for a

growing firm allows tracking changes within an aging company.
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5. Possibilities and Further Research
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Figure 54: Issues covered within the questionnaire
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Figure 54 gives a brief overview of the different areas of interest and shows the
issues covered by the questionnaire and issues that may be subject of further
research. The sections General Information, Connections to University, Finance
and Founding Team cover most of the relevant questions within the ten-minute
questionnaire and only single issues remain open. The section Business Concept
and Technology is covered partly since there are still some questions regarding
patents, degree and kind of innovation and R&D activities. The field of market
and competition can only be regarded slightly within the questionnaire since this
area allows a very detailed investigation due to its outstanding importance for
new ventures. The field of management and organization could only be
mtroduced in the Chapter 4, Further Aspects but does also contain some
interesting points especially regarding life cycle theory. Some other questions

remain open as well.

Although the previous chapter shows the limitations of the ten-minute
questionnaire, the 45 questions capture the main areas of venture development

with a special focus on the peculiarities of academic spin-offs.

The Harmonized Instrument Initiative allows absolute comparability between
the different ecosystems for the very first time. The three initial universities in
Berlin, Karlsruhe and Munich will sent the same questionnaire to their deriving
ventures on a regular two-year basis. Hence a data set of incomparable size will
be created which may be analyzed in different ways. Comparisons between the
ecosystems might lead to a better characterization and understanding of the
surroundings of the universities. The analysis of the supporting activities and the
evaluation of the offered services by the ventures can help to optimize these

services and to find services that are lacking so far in one or another university.

The longitudinal design and the different questions to several criteria of
development will enrich the research in venture life cycle theory. New findings
will lead to a better understanding of necessary development steps that have to
be taken by the ventures and hence induce a better understanding of how to grow

technology-based ventures successfully.
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Besides analysis of the data gained through the developed questionnaire, a
consequent tracking of the ventures deriving from university generates an
invaluable data set for further research in the areas discussed in Chapter 4.

Subsets may be chosen and specialized questionnaires to, for example, CVC

financed ventures or perhaps ventures making use of patents can be employed.

82



6. Summary and Outlook
This work dealt with the development process of technology-based ventures and
the challenges they are facing within their growth. A special focus has been on
the peculiarities of academic entrepreneurship since the Harmonized Instrument
Initiative which is closely linked to this work is undertaken by the three German
technical universities Karlsruhe Institute of Technology (KIT), Technische

Universitat Berlin and Technische Universitdat Miinchen.

Deriving from the challenges of growth and the characteristics of growing
ventures a questionnaire has been developed which manages the balancing act of
tracking the main criteria while not exceeding ten minutes for the completion of

the questionnaire.

The resulting questionnaire consists of 45 questions, structured in seven areas of
interest: Contact Information, General Information, Connections to University,
Finance, Founding Team, Business Concept and Technology, and Market and
Competition. The pretests showed an average time for completion of 10’ 35” for
the first response. The time for completion at following responses should not
exceed six minutes since several questions have to be answered at the first time

only.

Due to its limited length the questionnaire is not capable of tracking all relevant
information of venture development. Open issues have been stated clearly in this

work and hence starting points for additional research in this area are given.

The implementation of the questionnaire starts in the beginning of 2013 at the
universities in Karlsruhe and Munich. Berlin will join in the end of 2014 and the
questionnaire will then be employed every two years by all three universities
synchronously. Additional universities in Germany, the German-speaking area or
other European countries are kindly invited to join the initiative and hence allow
an unprecedented comparability of different entrepreneurship ecosystems
through a harmonized instrument for analysis. With further universities joining

the initiative an even bigger set of companies can be examined and a new level of
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cooperation in entrepreneurship research in Germany or even Europe will be

reached.

The data set resulting from HII will be of incomparable size and invaluable for
entrepreneurship research and especially research in academic entrepreneurship.
It can be the starting point of a much deeper analysis of the foundation activities
in Germany and Europe. Universities play a vital role in the start-up ecosystem
of technology-based ventures. A deeper understanding of the characteristics and
needs of academic entrepreneurship allows for a focusing of public efforts in the

support of new ventures as well as an optimization of the services of universities.

With deeper insights in the development processes of technology-based ventures
there is an added value not only for universities, but also for the understanding
of entrepreneurship in general. New findings may contribute to the theory of
venture life cycle and supporting activities may be tailor-made for the needs of
the specific phase of the respective venture. For further research the database
created will be of inestimable value since additional questionnaires may be

addressed to subsets of the registered ventures.
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