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1 Introduction 1

1 Introduction

1.1 Motivation & relevance

External capital plays an important role in financing entrepreneurial ventures, mainly
due to limited internal capital sources such as cash flow or private savings (Carpenter & Pe-
tersen, 2002; Coleman & Robb, 2012; Robb & Robinson, 2014). It can be a mean for these
ventures to finance the early stages of their company (e.g., initial product development, hiring
the first employees, or conducting R&D), as well as later stages (e.g., international expansion,
product adaption, or additional marketing activities). There are several sources of external cap-
ital for young companies, which are a part of the field of entrepreneurial finance research
(Denis, 2004; Cosh et al., 2009; Bellavitis et al., 2017). One of these external sources is capital
from debt investors (e.g., banks or other credit institutions) or capital from equity investors
(e.g., venture capital funds (VCFs) or business angels). As young companies are often not yet
profitable, do not hold significant tangible assets as collateral, and have a higher risk of failure
than do more established firms, financing through debt investors is difficult to obtain
(Audretsch & Lehmann, 2002; Ueda, 2004; Vanacker & Manigart, 2010; De Rassenfosse &
Fischer, 2016) or often requires personal guarantees or personal collateral (Colombo & Grilli,
2007). This is particularly the case when entrepreneurial firms rely on novel technology or re-
quire high initial investments. This is one reason why entrepreneurs regularly try to obtain ex-
ternal capital from private equity investors (e.g., VCFs, angel investors, or family offices) to

cover their capital demand (Kortum & Lerner, 2000; Davila et al., 2003; Drover et al., 2017).

Venture capital investors / venture capitalists (VCs) such as VCFs or business angel
invest equity into entrepreneurial ventures when they are young in order to profit from a future
exit of the venture (e.g., IPO or trade sale).! By taking an equity stake of a company, they
regularly become board members and obtain additional control and information rights (Cum-
ming et al., 2010; Bengtsson, 2011). Well-known examples of entrepreneurial firms that re-
ceived VC funding include Apple, Oracle, PayPal, Zalando, YouTube, Microsoft, Facebook,
Airbnb, Dropbox, Google, and Cisco. As part of their operations, institutional VCs tend to fol-
low the so-called “venture capital cycle”, in which they first need to raise money from outside

individuals or institutions to be able to invest in companies, make investment decisions, manage

! This dissertation uses a broad definition of venture capitalists. I define venture capitalist as private or institutional investors
that invest equity or equity-like instruments in entrepreneurial ventures.
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their portfolio companies, and exit the investments (Gompers & Lerner, 2001; Gompers & Ler-
ner, 2004). Investment decisions are particularly important, since they can be characterized by
high uncertainty about the future success of the company and information asymmetry between
the entrepreneurial firm and the VC (Bergemann & Hege, 1998; Carpenter & Petersen, 2002;
Cumming & Dai, 2010). VCs worldwide are often confronted with thousands of proposals of
entrepreneurial ventures per year and must choose among all of these companies in which to
invest. On average, out of 100 proposals they receive, a VC invests in only 0.5-5% (Franke et
al., 2004; Petty & Gruber, 2011; NVCA, 2014). Moreover, on deciding which company to in-
vest in, the investment can be characterized as illiquid and success depends significantly on the
management team of the venture. Because of these characteristics, the decision-making behav-
ior of VCs is of particular interest to practitioners and academics. Questions such as “what
decision criteria do VC use?” or “how do different combinations of decision criteria influence
investors’ decisions?” or “is the entrepreneurial team more important than the uniqueness of
the product to investors?” are relevant to both practitioners and academics. New insights into
this decision-making behavior of VC might result in better decisions by investors, more suc-
cessful entrepreneurial ventures, a better match between both parties, and additional guidance

for policymakers interested in nurturing external investors in an ecosystem.

Not only do VCs finance companies at their early stages, when in many cases only a
business idea exists, but they also finance entrepreneurial companies in their later stages, when
companies have secured their first market success (Ruhnka & Young, 1987; Schmeisser, 2001).
These investments in so-called growth ventures / scale-ups / later-stage ventures make up a
substantial amount of all VC investments in small and medium-sized enterprises (SMEs) world-
wide.? However, little is known about investors’ decision-making in this context. As Figure 1
shows, approximately 24% of all deals and 77% of all capital invested in 2017 were invested
in later-stage ventures.’ It is surprising that scholars have so far neglected these types of ven-
tures in their research on decision-making, despite its economic relevance. This is even more

surprising, as studies have empirically shown that early-stage venture and later-stage ventures

2 Market participants and academics frequently call these later-stage ventures “growth ventures” or “scale-ups” or “later-stage
ventures”, in contrast to early-stage ventures that they frequently refer to as “start-ups” (Willms, 1985; Bottazzi & Da Rin,
2002; Prencipe, 2017; Aernoudt, 2017; Duruflé et al., 2017). An illustration of its importance can be identified in recent policy
initiatives. Next to initiatives supporting start-ups, European policymakers also started to implement initiatives supporting
“scale-ups” in order to increase EU innovation and competitiveness, thus strengthening the economy (EC, 2016).

3 In this case, the dissertation refers to Series B & Series C+ investments as later-stage investments using the terminology and
definition of second stage financing (Ruhnka & Young, 1987; Fried & Hisrich, 1994; Schmeisser, 2001). In this figure, SMEs
are ventures with less than 250 employees. Another study by the Startup Europe Partnership estimates the number of European
scale-ups as 4,200, equal to 0.33% of Europe’s GDP (SEP, 2017).
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have different risks, goals and characteristics and provide investors with different level of in-
formation (Rhunka & Young, 1987; Carter & Van Auken, 1994; Gompers et al., 2016a). These
different information of a later-stage venture are likely to be treated differently by investors

compared to an early-stage venture (Connelly et al., 2011).

Fig. 1: VC investments in SMEs worldwide
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Past research focuses mainly on investigating the decision-making behavior of VCs re-
garding early-stage ventures rather than later-stage ventures (see overviews in Silva, 2004;
Nunes et al., 2014; Sharma, 2015). Therefore, little is known about the decision-making behav-
ior of VCs investing in later-stage ventures. However, as later-stage ventures have a significant
relevance for developed economies and are associated with employment growth and innova-
tion, this is an important research gap that this thesis addresses (Friar & Meyer, 2003; Gilbert
et al., 2006; Van Praag & Versloot, 2007; Shane, 2009; Block et al., 2017).*

The importance of later-stage ventures is also visible in investors’ characteristics. In-
vestors specialize in different company development stages and create dedicated investment
firms purely focusing on later-stage ventures, as a quote from David Lawee, a partner of Google

Capital, shows:

“Ever since our founders began working out of a garage in Menlo Park, we ve
thought about what it takes for entrepreneurs to build the companies they dream of.
Sometimes this means bringing great startups to Google—but other times, it means

4 This is in line with current research that highlights that later-stage venture capital has a significantly higher impact on inno-
vation compared to early-stage venture capital (Faria & Barbosa, 2014).
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we go to them. Today, were launching Google Capital, a new growth equity fund
backed by Google [...].

Like our colleagues at Google Ventures, our goal is to invest in the most promis-
ing companies of tomorrow, with one important difference. While Google Ven-
tures focuses mainly on early-stage investments, we’ll be looking to invest in com-
panies solely as they hit their growth phase. That means finding companies that
have already built a solid foundation and are really ready to expand their business
in big ways. We’ll look across a range of industries for companies with new tech-
nologies and proven track records in their fields.”

[David Lawee (2014), text is not highlighted in the original quote]

Not only do dedicated investment firms that invest in only this type of company exist,
but a more diversified base of investors also invest in entrepreneurial ventures in their growth
stage. These investors include corporate venture capital funds (CVCs), VCFs that have the ca-
pacity to make later-stage investments, family offices (FO), growth equity funds (GEFs), or
buyout funds. All of these investment firms differ in various characteristics such as resources,
goals, governance, or experience, and it is therefore important to evaluate the decision criteria
they use when assessing later-ventures and how their institutional structures shape these criteria.
This dissertation tries to shed light on the decision-making behavior of VC investors when as-
sessing later-stage ventures. Two quotes from Dean Shepherd from 1999 and from Gompers et

al. (2016a) reflect this research gap and the importance of this thesis:

“Do VCs weight criteria differently in their assessments of businesses in different
stages of development? For example, where uncertainties over the future environ-
mental conditions and the appropriateness of specific strategies are reduced (e.g.,
mezzanine financing or leveraged buyouts), do VCs rely less on the quality of the
management team in their assessment of a firm’s probability of survival? Do VCs
use different criteria for their assessments of businesses in later stages of devel-
opment? [...] Much important research remains to be done.”

[Shepherd 1999b, p.630; text is not highlighted in the original quote]

“Given that stage of development should play a large role in the decision-making
process of VC firms, our subsequent analysis breaks out these two subsamples and
compares their survey responses. [...] The team is more likely to be the most im-
portant factor for early-stage investors and IT investors than for late-stage and
healthcare investors. Business related factors are more likely to be most important
for late-stage and healthcare investors.”

[Gompers et al., 2016a, p.12 & p.18; text is not highlighted in the original quote]

The overall research question of this dissertation is: How can the decision-making be-

havior of VCs that invest in later-stage ventures be described?
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1.2  Research questions

First and foremost, this thesis aims to shed light on the decision-making behavior of
VCs when evaluating later-stage ventures. As outlined above, this goal has both theoretical and
practical relevance. For market participants (investors and later-stage ventures) insights into
decision-making might allow better matchmaking between companies and the most suitable
investor. VCs can also profit from such insights, due to the identification of potential bias in
their decision-making that might exist. This dissertation also aims to contribute to the theoreti-
cal literature, by assessing signals that VCs use to come to a decision and how that decision is
influenced by governance structures (principal-agent relationships) or cognitive processes. As
a contribution to the literature, this thesis investigates several research questions about the de-
cision-making behavior of VCs in the case of later-stage ventures. Previous studies show that
VCs use various decision criteria such as market characteristics (e.g., market size), product
characteristics (e.g., uniqueness), aspects of the management team (e.g., industry experience),
or financial factors (e.g., ease of liquidation) when making a decision on an investment oppor-
tunity (see overview of studies in this research field in Silva, 2004, Nunes el al., 2014 or
Sharma, 2015). While many studies have been published in this field, they mainly focus on the
case of early-stage companies; suffer from various methodological, theoretical, and data limi-
tations; and do not focus on later-stage ventures. This thesis uses qualitative and experimental
quantitative exploratory research methods to contribute to the entrepreneurial finance and en-
trepreneurship literature to address this research gap. In this vein, this thesis addresses five

specific questions.

As stated above, prior research already investigated the decision behavior of investors
for early-stage companies. The research in this domain is split into 2 subdomains: decision-
making criteria research and decision-making process research (Silvia, 2004). The first focuses
on the criteria investors use and the second focuses on the actions VCs perform to come to a
decision. This thesis falls within the first research stream of decision-making criteria research.
When VCs receive information on an investment opportunity in the form of business plans or
teasers, they need to interpret various information signals to make a decision (Connelly et al.,
2011). As VCs might confront different information for a later-stage venture than for an early-
stage venture due to the age and development of the firm, it constitutes a unique decision sce-
nario that [ examine in this thesis. Examples of potential new or additional decision criteria that
VCs use include the presence of existing institutional investors in the later-stage venture, its

established business model characteristics, financial performance data, or the ability to scale
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the business internationally, which do not exist or are insufficient for early-stage ventures.
Moreover, the decision-making of VCs is a multi-stage process, which consist of multiple
events and actions such as face-to-face meetings, document reviews or external consultation
(Petty & Gruber, 2011). The initial review of a business opportunity, often referred to as
“screening”, is a process step in which an investment professional reviews the business plan or
teaser sent by the company the first time. Interestingly, around 80% of initial investment op-
portunities are rejected by VCs during this screening, significantly reducing the number of in-
vestment opportunities (Franke et al., 2004). Therefore, the first research question is about iden-
tifying these decision criteria in the context of later-stage ventures and gaining a better under-
standing of the screening decision. Due to the novel nature of the question, this constitutes an
explorative research question that this dissertation tries to answer with qualitative approach.

Hence, this thesis addresses the following first research question:

RQ 1: Which decision criteria do VCs use when screening later-stage ventures?

While it is relevant to identify, describe, and characterize the decision criteria that VCs
use for these types of companies, it is even more important to understand the importance of
each criteria and its interactions. In this vein, past research shows that VCs simultaneously use
various criteria in their decision process rather than relying on isolated criteria (Bachher &
Guild, 1996; Shepherd et al., 2000; Sharma, 2015). Moreover, past studies investigate the rela-
tive importance of investors’ decision criteria and reveal that some criteria are more relevant
than others, and therefore represent a more important criteria to investors (see overview in
Nunes et al., 2014). However, there is an ongoing debate as to which criteria are the most im-
portant to investors. In the context of early-stage ventures, some studies conclude that the en-
trepreneurial team is the most relevant, whereas others argue that the uniqueness of the product
is the key (Zacharakis &Meyer, 1998; Franke et al, 2008; Nunes et al., 2014).°> To understand
the importance of the decision criteria and its interaction and to provide valuable information

to investors, entrepreneurs, and scholars, this thesis addresses the following research questions:

RQ 2.1: What is the relative importance of the decision criteria that VCs use when
screening later-stage ventures?

5 The following quote from MacMillan et al. (1985), in which they argue that the most important criteria relate to the entrepre-
neur’s characteristics, illustrate this debate: “There is no question that irrespective of the horse (product), horse race (market),
or odds (financial criteria), it is the jockey (entrepreneur) who fundamentally determines whether the venture capitalist will
place a bet at all.” (MacMillan et al., 1985, p.119).
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In reality, a VC is confronted with multiple information on a later-stage venture to assess
at the same time. Research has shown that VCs invest in companies even though they do not
show the most preferred characteristics (Tyebjee & Bruno, 1981). For example, the market of
a venture might be highly competitive and the uniqueness of the product might be deemed low,
however if the management team is of high quality, VCs might still be willing to invest. On the
other hand, the combination of two criteria (e.g., a high quality team and a unique product)
might be seen more valuable together than the isolated criteria. Hence, this thesis addresses the

following research question:

RQ 2.2: Do combinations of various decision criteria send a stronger signal to VCs
than individual decision criteria do?

Past research shows that information from companies can be interpreted differently de-
pending on the institution or the individual assessing the information. Studies show that human
capital and cognitive characteristics such as experience, knowledge, and skills can influence
the investor’s decision-making behavior (Franke et al., 2006; Gompers et al., 2006; Franke et
al., 2008; Cumming & Dai, 2010). This is regularly attributed to so-called cognitive schemata
(individual structures consisting of skills, learned concepts, and knowledge (Gagné & Glaser,
1987)) that people can develop over time and that can influence their decision-making behavior.
In this vein, many investors might develop specific schemata through being entrepreneurs them-
selves before joining an investment firm or through long experience as an investor. This is an
important relationship to investigate, as it can provide investors with insight into sources of
different decision behavior within their teams. To evaluate the individual characteristics of de-
cision-makers and the interaction with the decision criteria used, the thesis addresses the fol-

lowing research questions:

RQ 3.1: To what extent does an investor’s experience influence decision-making
behavior when screening later-stage ventures?

In practice, former entrepreneurs regularly become investors themselves. Examples in-
clude Oliver Samwer (founder of several companies including Alando or Zalando, later inves-
tors at Global Founders Capital), Niklas Zennstrom (founder of Skype, later investor at
Atomico) or Xavier Niel (founder of Iliad, later investors at Kima Ventures). Research has
shown that entrepreneurial experience can effect individual behavior and knowledge through
the learnings made during the time of being an entrepreneur (e.g., Ucbasaran et al., 2003a;
Ucbasaran et al., 2003b; Ucbasaran et al., 2010; Farmer et al., 2011). This experience might

include aspect such as the ability to innovate, utilizing new technology, being passionate, being
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able to change, learn from failure or the ability to grow a small team to a large enterprise. This
might lead a different decision behavior of former entrepreneurs that have become VCs com-
pared to VCs without former entrepreneurial experience. Hence, this thesis addresses also the

following question:

RQ 3.2: How does an entrepreneurial background influence the decision-making
behavior of VCs when screening later-stage ventures?

Decision-making behavior can also be viewed from an institutional perspective. Past
research shows that investors differ in how they assign importance to specific decision-making
criteria (Bachher & Guild, 1996; Hsu et al., 2014). Some put more focus on financial charac-
teristics and others on team characteristics. Potential explanations include different investment
horizons (short-term vs. long-term), diverse investment styles (active vs. passive), dissimilar
investment goals (pure financial goals vs. strategic, non-financial, or innovation goals), or dif-
ferent resource endowments (large investor network vs. small investor network) (Kraaijenbrink
etal., 2010). Regarding later-stage ventures, the most active VC investors include VCFs, CVCs,
family offices (FO), growth equity funds and buyout funds (Drover et al., 2017; PwC, 2017).
Interestingly, the named investors differ in their governance, incentive mechanisms, goals and
resource endowment (Elango et al., 1995). Therefore, it can be expected this to have an effect
on the decision behavior. These investors can be grouped into three very different types in terms
of these aspects: 1) FOs, 2) CVCs, and 3) growth equity, buyout, and VCFs. Regarding CVCs,
the literature shows that CVCs are often an important part of the innovation strategy of their
corporate mother company; thus, CVCs identify young companies that fit their strategy and
invest in them (Dushnitsky & Lenox, 2005). This may result in different levels of importance
associated with decision criteria, compared to VCs that are orientated towards financial goals
(Manigart et al. 2002). In addition, FOs, due to their mix of financial and non-financial goals,
long-term orientation, and risk aversion may also attribute different importance to decision cri-
teria than other investors do (Ford & Nelsen, 2014; Wessel, 2013; Wessel et al., 2014). To
assess the influence of the investor type on the decision-making behavior, this dissertation ad-

dresses the following questions:

RQ 4.1: How do FOs differ in their decision-making behavior than other investors
when screening later-stage ventures?

RQ 4.2: How do CVCs differ in their decision-making behavior than other investors
when screening later-stage ventures?
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Answer to these questions can contribute to the entrepreneurial finance literature by
providing insights if different governance structures and goals of VCs are translating into dif-
ferent decision behavior of the investment professionals or if incentive- and control mechanisms

are not effective.

Lastly, the investment decision is one important part of the overall venture capital cycle.
Therefore it is also relevant to investigate the association between decision-making behavior
and the financial performance of VCs. This is highly relevant for investors and limited partners
of such investment firms because it provides insights on the factors that influence financial
performance. Investors must be exceptionally good at selecting the right companies to invest
in, also known as the “selection effect” in the entrepreneurial finance literature (Amit et al.,
1998; Bertoni et al., 2011).° In addition, the literature argues that investors also need to be good
at supporting the ventures in which they invest, known as the “treatment effect” in this stream
of literature (Bertoni et al., 2011). Which of these effects actually is present and how large these
effects are, is still part of the scientific discussion. Providing insights into these questions is a
complex task for researchers, as VCs invest in ventures for many years (often up to 10 years)
and therefore makes it difficult to disentangle factors that might influence a financially positive
outcome (e.g., [PO or trade-sale) or a financially negative outcome (e.g., bankruptcy). Because
of the importance of financial performance to investors, the following explorative research

question is addressed:

RQ 5: What is the association between decision-making behavior and the financial
performance of VCs that invest in later-stage ventures?

Explorative insights regarding this research question, can provide initial hints for inves-
tors and its limited partners by identifying factors that influence the financial performance. This
can for example have an effect on the team composition (e.g., hiring investment professionals
that are exceptionally good in supporting companies vs. professionals that have been known to
select promising companies early) or on governance structures (stricter control on selection of
companies vs. more control on the monitoring of existing investments). This question is im-
portant for VCs, due to the fact that not meeting financial expectations can threaten further
fundraising from capital providers, such as limited partners, and therefore threaten the existence

of the VC.

¢ This thesis uses not the definition of “selection effect” and “treatment effect” common to the econometric and statistic litera-
ture here, but rather to the VC literature (Bertoni et al., 2011).
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1.3 Dissertation structure

This dissertation is structured into six chapters. Chapter 2 reviews the literature on VCs
decision-making and carves out the specific characteristics of later-stage ventures compared to
early-stage ventures. In addition, I review the two main research streams in the decision-making
of VCs (criteria and process research) and its findings in the context of the stated research
questions. This contributes to the first research question (RQ1), by identifying potential deci-
sion criteria already mentioned in past studies. I further identify the research gap and build a
theoretical framework in order to evaluate decision-making policies in the context of this dis-
sertation. In addition, I present the limitations of existing studies and discuss the implications

for this thesis.

Chapter 3 describes the 19 qualitative interviews with VCs to gain the first insights into
decision-making behavior, specifically for later-stage ventures. To answer the first research
question (RQ1), I present the results from these interviews and their implications. The chapter
distills the most relevant decision criteria that VCs use. It also reveals VCs evaluate later-stage
ventures differently compared to early-stage ventures and the structure of their decision process

for later-stage ventures.

Chapter 3 focuses on identifying the relevant decision criteria and serves as a basis for
the next chapter (Chapter 4), which is methodological chapter that describes the main method
employed in the remaining part of the dissertation. Chapter 4 discusses the “in-use” measure-
ment method for VCs’ decision behavior with a quantitative experimental conjoint analysis to
evaluate the trade-offs and relative importance of specific decision criteria when screening
later-stage ventures.” Past research shows that survey or interview-based approaches can have
significant bias and conjoint experiments offer better real-time insights into VCs’ decision be-
havior (Zacharakis & Meyer, 1998; Shepherd & Zacharakis, 1999; Shepherd, 1999a; Sharma,
2015). Therefore, Chapter 4 describes the methodological approach to the choice-based-con-
joint (CBC) analysis I use in this dissertation and its adequacy to measure individuals’ decision-
making behavior in the context of research questions RQ2-5. In addition, Chapter 4 describes
the implementation of the conjoint experiment and the sample of VCs chosen for the quantita-
tive analysis. Chapter 4 is then used in conjunction with the results from chapter 3 in order to

answer the remaining research question in the following chapters.

7 The term “in-use” refers to an initial study by Zacharakis & Meyer (1998) and describes the real-time measurement techniques
of decision-making compared to “espoused theories” measured via post-hoc techniques.
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As Chapter 4 deals with the setup of the conjoint method and explains its adequacy to
address the research questions, Chapter S evaluates data resulting from the conjoint experiment
with 749 VCs and is used to empirically answer the remaining research questions. It starts with
initial statistical tests on the gathered data to identify potential issues such as non-response
biases, click-through behavior, or validity issues, and provides the initial descriptive statistics
on the data and sample. To evaluate the importance that VCs associate with different criteria
and potential trade-offs, I use various quantitative regression methods. I next extend the initial
analysis by analyzing the hypothesized relationships on the interaction between individual (cog-
nitive schemata — experience and entrepreneurial background: RQ3.1 and RQ3.2) and investor
characteristics (CVCs and FOs: RQ4.1 and RQ4.2) on the decision behavior. I present and dis-

cuss the results.

Following this, Chapter 6 assess the association between the decision behavior and
individual financial performance in the last analysis. This explorative analysis tries to shed light
into the last research question (RQS5) and provide hints to disentangle factors that might influ-

ence financial performance of VCs in the context of later-stage ventures.

Chapter 7 concludes with a summary of the key results and contributions of this thesis
to the entrepreneurial finance literature. I discuss the relevant implications for theory and prac-
tice. Based on the results, I derive recommendations for VCs, entrepreneurs, and policymakers.
The dissertation concludes with an outlook on future research avenues and describes the limi-

tations of this study. Figure 2 provides an overview of the chapters of this thesis.
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2 Literature review and definition of later-stage ventures

In this chapter, I review the past research on VCs’ decision-making in entrepreneurial
ventures to identify initial screening criteria for later-stage ventures, outline the relevant theo-
ries to explain decision-making, explain the theoretical framework to assess decision-making
within this dissertation, establish a definition of later-stage ventures, and carve out the research

gap more precisely.

2.1 Later-stage venture definition and theory on decision-making

This subsection defines the core research subject of this thesis, later-stage ventures, out-
lines existing theories to describe VCs’ decision-making, and develops a theoretical framework

to assess decision-making behavior in the context of this dissertation.

2.1.1 Definition of later-stage ventures

VCs invest in different stages of development of an entrepreneurial venture (Robinson,
1987; Ruhnka & Young, 1987; Ruhnka & Young, 1991; Carter & Van Auken, 1994; Invest
Europe, 2007; Gompers et al., 2016a). This can be just business ideas in some cases and mature
start-ups in other cases. This is often referred to as the “stages-of-development paradigm.” This
concept is taken from the lifecycle literature and tries to describe the phase in the lifecycle of
an entrepreneurial firm that investors invest in (Galbraith; 1982; Lewis & Churchill, 1983; Scott

29 66

& Bruce, 1987). With words like “seed,” “series A,” “series B,” “expansion stage,” “early

99 ¢c 99 ¢¢

stage,” “pre-seed,” “early growth stage,” “startup stage,” “late stage,” and various others terms,
investors try to indicate the lifecycle stage and type of venture they invest in (Invest Europe,
2007). However, there is no universal definition for most terms, and hence they are used heter-

ogeneously in both theory and practice.

To establish a definition of later-stage ventures for the context of this dissertation, I use
insights from past research. One of the first studies to shed light on the definition of the various
terms used to describe entrepreneurial ventures in practice is by Ruhnka & Young (1987). In
their study of 73 US-based venture capital firms, they ask partners and executives in these in-
vestment firms what they identify as relevant characteristics of the process of developing new
businesses. They were also asked if they differentiate between stages in the development pro-
cess. For each of the identified stages, participants were asked to distinguish characteristics,

describe the goals of the venture, and name the major risk for the venture at that stage. They
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find consensus with the “stages of development paradigm” and identify five distinctive stages
that venture capital investors invest in: 1) “seed,” 2) “start-up,” 3) “second stage,” 4) “third
stage,” and 5) “exit stage.” The authors showed that, for example, in the “seed stage,” the char-
acteristics of the venture include having only an idea, with no prototype or business plan. The
major goals in this early stage are to produce a working prototype and to do a market assess-
ment. Additionally, the major risks are that a workable prototype cannot be produced or that
the venture is running out of funds. Compared to this, in the later stages of development, par-
ticipants expressed a different view of the characteristics, goals, and risks. The characteristics
of later-stage ventures include having initial orders and a full management team in place. In
terms of goals, participants named achieving market penetration, reaching break-even, and in-
crease production capabilities as the main goals. The major risks are having the wrong market-
ing strategy or a poor management team. A few studies follow Ruhnka & Young (1987) —e.g.,
Carter & Van Auken (1994) and Elango et al. (1995) — and further shed light on the definitions
and provide similar results to Ruhnka & Young (1987). Moreover, Bygrave & Timmons (1992)
argue that the differences between early- and late-stage ventures are so significant that investors
focusing on late-stage companies should be considered differently. Additionally, Carter & Van
Auken (1994) argue that due to the different risk and return profiles, investors will treat early-
and late-stage ventures differently. Also industry standards have emerged to describe the stage
of a venture. The European Venture Capital Association (EVCA — today called Invest Europe)
categorizes here three different stages: 1) Seed-stage — VCs can provide funding and support to
entrepreneurs at a very early stage of the business to get an idea off the ground or to develop a
business plan; 2) Early-stage — Once a business is ready to launch, VCs can offer early-stage
capital and expertise to take the product or service to market and build momentum; 3) Later-
stage or expansion-stage: VCs also invest in companies that have started to generate revenues

but need further capital to expand and reach profitability (Invest Europe, 2016).

Definition

Later-stage ventures: Entrepreneurial firms® that have started to generate revenues with a
novel product or service that is sold to multiple customers, show growing revenues and are

striving for further growth.

8 This thesis uses the term entrepreneurial firm to differentiate against SMEs. Entrepreneurial firms are companies that exist in
order to generate economic returns associated with an unexploited market opportunity (Alvarez & Barney, 2004; Langlois,
2007).
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2.1.2 Early-stage ventures vs. later-stage ventures

I differentiate this definition of later-stage ventures from early-stage ventures by market
/ product dimensions, management / organizational dimensions, and financial dimensions. The
first differentiator of later-stage ventures and early-stage ventures is in the stage of a product’s
market readiness. While later-stage ventures already have a developed product/service that they
are selling to multiple customers, early-stage ventures often only possess or are developing a
prototype of their product (Ruhnka & Young, 1987; Jawahar & McLaughlin, 2001; Bottazzi &
Da Rin, 2002; Repullo & Suarez, 2004, Invest Europe, 2016). This leads to the second differ-
entiator of market acceptance, which is the willingness of customers to use the product / service.
While later-stage ventures already have multiple customers and demonstrate a market demand
for their product / service (Invest Europe, 2016), early-stage ventures usually have no customers
or only test- / pilot customers (Swamidass, 2013). Early-stage ventures are often in a stage in
which they are experimenting with how to structure their business, including their value prop-
osition, market segments, value chain, estimated cost structure, and profit potential. This struc-
ture can be called the business model (Chesbrough & Rosenbloom, 2002; Moogk, 2012; Trimi
& Berbegal-Mirabent, 2012; Bosch et al., 2013). While early-stage ventures still need to test
and develop these areas, later-stage ventures have already validated their business model by
attracting multiple customers (Ruhnka & Young, 1987, Invest Europe, 2016). Financial char-
acteristics can also be used to define later-stage ventures and differentiate them. Some market
participants define later-stage ventures as entrepreneurial ventures that have a least 1 million
EUR revenue p.a. (SEP, 2017). Next to the level of revenue, growth is a characteristic of later-
stage ventures. The OECD defines later-stage ventures as having at least an average of 20%

p.a. revenue growth over a period of three years (Eurostat-OECD, 2007; Hélzl, 2013).° 1°

Early-stage ventures or start-ups are described as being between 0 and 2 years of age,
whereas later-stage ventures are more mature and often described as being between 2 and 5
years of age (Ruhnka & Young, 1987). Additionally, later-stage ventures have larger organiza-
tional sizes than do early-stage ventures (Mueller et al., 2012). While later-stage ventures have
often at least 10 employees and a complete management team, early-stage ventures often only

consist of the founders and / or an incomplete management team (Ruhnka & Young, 1987;

° Eurostat-OECD defines growth ventures / later-stage ventures (also referred to as scale-ups) as companies with an average
annual growth of at least 20% (revenue or employees) in the past 3 years with at least 10 employees in the beginning of this
period. (Eurostat-OECD, 2007).

10 Some studies even use a 50% annual revenue growth rate over three years to define high-growth ventures (e.g., Autio et al.,
2000; Halabisky et al., 2006).
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McCarthy et al., 1991; Lichtenstein et al., 2006; Petersen & Ahmad, 2007; Eurostat-OECD,
2007). Table 1 provides an overview of the differences between later-stage and early-stage ven-

tures based on the discussion above.

Tab. 1: Contrasting later-stage ventures vs. early-stage ventures

Characteristics Later-stage ventures Early-stage ventures'

Stage of product / service Developed product / service Prototype / Beta testing / Proof-of-concept

Market acceptance Multiple paying customers None or pilot customers

Business model Validated by market Under development / testing

Financial growth At least 20% revenue growth p.a. <20% revenue growth p.a.

Revenue > 1 million EUR in revenues p.a. None or little revenues (< 1 million EUR

p-a.)

Age 2-5 years 0-2 years

Organizational size Founder and multiple employees (often > Founder and / or incomplete management
10) team

Source: Own illustration based on Ruhnka & Young (1987), Ruhnka & Young (1991), Carter & Van Auken
(1994), Elango et al. (1995), Mueller et al. (2012), Holzl (2013), and Invest Europe (2016).

In addition to these characteristics, past research emphasizes the different goals and risk
associated with later-stage ventures. While the risk in seed and early-stage ventures is mainly
associated with the management team, initial market acceptance, and technology, these risks
are not as relevant for later-stage ventures because they already show market acceptance
(Mueller et al., 2012). However, one of the key goals for later-stage ventures is growth in sales,
reaching profitability, and entering new international markets. This is often not a key goal for

early-stage ventures, as market acceptance might not be fully validated (Invest Europe, 2016).

This way of defining and contrasting later-stage ventures against early-stage ventures is
not without limitations: some characteristics overlap with other types of ventures, not all char-
acteristics need to be satisfied, and some characteristics remain vague. Such a broad definition
might not be suitable in all circumstances, but it captures the most frequent characteristics of
later-stage ventures expressed by market participants and in the literature. Nevertheless, various
aspects clearly distinguish later-stage ventures from other ventures. The literature supports the
differentiation between the stages of development (Carter & Van Auken, 1994; Invest Europe,
2007; Gompers et al., 2016a) and therefore provides a first indication that VCs’ decision-mak-

ing behavior might differ depending on the development stage of the venture.

11 Often called the “start-up-stage”.
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2.1.3 Information economy theories and VCs’ decisions

VCs (e.g., VCFs or growth equity funds) tend to follow the “venture capital cycle,” in
which they raise money from other individuals or institutions, make investment decisions about
ventures, manage the portfolio, and exit the investments (Gompers & Lerner, 2001; Gompers
& Lerner, 2004). The investment decisions are particularly relevant. An important aspect of
these decisions is that they can be described as being highly uncertain in terms of the future
success of the venture (Bergemann & Hege, 1998). This translates into the fact that many in-
vestments result in a total loss of the investment and only a few return large profits. In practice,
investors often refer to the “80/20 rule” (Top Tier Capital Partners, 2017), a heuristic rule which
states that 80% of the fund’ return is from 20% of the portfolio companies (Zider, 1998; Main-
prize et al., 2003). This is in line with other studies indicating that more than 75% of all venture
capital investments fail (McDermott, 2012; Blodget, 2013; Wagner, 2013). Practice and re-
search confirms that investors are confronted with the challenge of deciding in which of many

hundreds or sometimes thousands of entrepreneurial ventures to invest.

A relevant first theoretical construct that helps to identify what information investors
consider, consume, and interpret when making an investment decision is signaling theory (Con-
nelly etal., 2011). Signaling theory is an information economy theory in which two parties have
access to different information. These two parties are the sender (the party that sends an infor-
mation signal) and receiver (the party that receives and interprets the information signal). In-
deed, signaling theory (Spence, 1978) is the dominant approach to study investment decisions
in a broad field of studies, from finance to management (Connelly et al., 2011). The sender (in
this dissertation, a later-stage venture) communicates information to the receiver (in this disser-
tation, a VC) that the receiver needs to interpret. Interpretation is the process of translating
signals into perceived meaning for the receiver (Connelly et al., 2011). Figure 3 outlines the

multiple steps of information signaling.
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Fig. 3: Signaling process in VC investments

t=20 — t=1 — t=2 —> t=3
Sender Signal Rczci‘/eé\)/er Feedback
(later-stage venture) (teaser or business plan) interprets sienal and (ves / no decision)
has underlying quality is sent to receiver rpchoosilsl is sent to sender.

Source: Based on Connelly et al., 2011.

However, for signaling to take place, signaling theory assumes that the sender should
benefit from an action by the receiver, which the receiver would not have otherwise done (Con-
nelly et al., 2011). That is, the signal needs to have a “strategic effect” which has been studied
in various management and entrepreneurship fields (e.g., Certo et al., 2001; Elliot et al., 2009).
In the context of this thesis, this strategic effect exists because as a later-stage venture would
benefit through financing and value-added support from the VC in case of a positive decision,
which it would otherwise not receive. In addition, a later-stage venture (represented by the
firm’s management) has different information on the quality of the venture than the potential

investor does.

Tab. 2: Signaling theory assumptions

Signaling theory assumption Context of this dissertation
(1) Information asymmetry between sender and re- Later-stage ventures possess more information than
ceiver VCs do.
(2) Presence of “strategic effect” Later-stage ventures can profit from a positive deci-

sion of the VC, based on the transmitted information.

(3) Signal observability Later-stage deliberately communicate information to

VCs via business plans or teasers.

(4) Signals need to be costly in order to be effica- By sending costly signals, high-quality later-stage
cious signals companies can differentiate themselves against low-

quality later-stage companies.

Source: Based on Connelly et al., 2011.

Unique for these types of investments is how the signal is communicated to the receiver.
It is very consistent across different ventures. In most cases, this is done via a business plan or

teaser, which very frequently consists of the same elements. In the context of signaling theory,
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this fulfills the assumption of “signal observability,” which refers to the extent to which outsid-
ers (VCs) notice the signal, as later-stage ventures deliberately communicate information to the
investor.'> Another assumption of signaling is that signals should be costly (Bird & Smith,
2005). This assumption refers to the context that some signalers are (high-quality signalers) are
in a better position than others signalers (low-quality signalers) to absorb the associated cost of
a signal (Connelly et al., 2011). In the context of later-stage financing, an example of a costly
signal might be the acquisition of a reputable VC in a previous financing round, as it requires
time, a strong network, a unique product, a high quality team and others. High-quality later-
stage companies can expected to have a lower cost to have received these financing from top
Vs, due to the quality of the company, relative to low-quality later-stage companies that would
require to significantly change their team or product in order to receive this type of financing.
Another example includes the revenue growth, whereas high-quality companies might have
lower cost of showing high financial performance, low-quality companies might only be able

to signal below average financial performance.

This leads to the first research question of this dissertation, which is to identify the in-
formation signals in a business plan or teaser that receivers (VCs) use to judge a later-stage
venture. Signaling theory can help to identify the costly signals that are perceived as important
to VCs and give an indication on their relative importance to other signals. By answering this
research question, we can gain deeper insights into investors’ actual decision-making. This way,
the costly, and therefore valuable, signals can be identified (Bird & Smith, 2005). However,
signaling theory does not fully help to describe why and which of the different signals in a
business plan or teaser investors value as stronger or weaker. Table 2 provides an overview of
the assumptions of signaling theory and argumentation of the applicability to the context of this
dissertation. Signaling theory might help to identify signals and to hypothesize about the most
important criteria used in later-stage financing. However it should be mentioned that some cri-

teria might not possess the costly assumption of a signal.

12 While signals are often sent intentionally, parties may also send signals without being aware of it (Spence, 2002; Janney and
Folta, 2003). The later research design within this dissertation assures this observability condition in the research approach.
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2.1.4 Additional theories in the context of VC decision-making

Signaling theory can be combined with principal-agent theory, cognitive theories, and
resource-based view in the context of the research questions of this dissertation (Grossman &
Hart, 1983; Wernerfelt, 1984; Gagné¢ & Glaser, 1987; Wernerfelt, 1995; 1997; Kiener, 2013).
Based on research relying on signaling theory, studies find that signaling effectiveness is asso-
ciated with the receiver’s characteristics to some extent. Following this argument, studies show
that receivers interpret signals differently than other receivers do (Srivastava, 2001; Perkins &
Hendry, 2005). Different receivers indeed process signals differently (Arthurs et al., 2009) and
pay attention differently (Gulati & Higgins, 2003; Janney & Folta, 2006). Signals matter dif-
ferently to different receivers to the extent that they correspond to different sought-after aspects
of quality. The root cause of which information signal is more important than others are might
lie in the investors’ agency structures, goals, and resources, or cognitive structures of the indi-

vidual decision-maker.

Starting with potential differences in the decision-making attributed to the individual
decision-maker, this dissertation relies on the cognitive theory of cognitive schemata. Past re-
search shows that cognitive structures in the form of experience can have an impact on an indi-
vidual’s decision-making (Shephard, 2003; Franke et al., 2006; Franke et al., 2008). A cognitive
schema is the entirety of the facts, skills, experience, and concepts that an individual build over
time. These schemata are linked with cognitive activities, such as decision-making. They are
used for predicting, explaining, and reasoning. Research in cognitive research shows that indi-
viduals refine their schemata over time in various ways. For example, studies show that expe-
rienced individuals possess more complete schemata than do others, and experienced individu-
als allocate more domain-specific knowledge in a more productive way (Lurigio & Carroll,
1985; Shepherd et al., 2003; Matlin, 2005). Translating this theory into the context of this study,
this might mean that the schemata of the individual decision-maker have a significant influence
on VCs’ decision-making. Aspects such as experience as investor, entrepreneurial background,
educational background, or past performance might have created specific schemata that lead to
different decision-making behavior in the context of later-stage ventures (Ucbasaran et al.,
2010; Farmer et al., 2011). Surprisingly, these aspects have not been or are only rarely re-

searched in the context of private equity investors’ decision-making in entrepreneurial ventures.

Not only can cognitive schemata influence decision-making behavior, but the charac-
teristics of the investment firm also can have an effect. Principal-agent theory and the resource-

based view can provide a theoretical framework to explain differences based on the institution’s
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characteristics. Some VCs raise money from external parties, often referred to as limited part-
ners (e.g., pension funds, governments, or corporations), in order to invest this capital into en-
trepreneurial ventures and later return a part of the profit to the limited partners. In this fund-
raising process, the limited partners and the management company / general partner contractu-
ally agree on the goals and rights of each party (Gompers & Lerner, 1999). This forms a prin-
cipal-agent construct, as the limited partner (principal) provides capital to the management
company (agent) in order to full-fill the agreed (mainly financial) goals. Different to VCFs or
growth equity funds are CVCs or FOs, as they raise money from their mother company and do
not need to approach multiple external limited partners.'*> Moreover, these institutions differ in
their goals. Whereas VCFs or growth equity funds focus on financial goals, family offices try
to achieve both financial and non-financial goals (Wessel et al., 2014), and CVCs try to achieve
strategic and innovation goals (Dushnitsky & Lenox, 2005; Ernst et al., 2005; Dushnitsky &
Lenox, 2006). To achieve these goals, all investors implement mechanisms (e.g., control mech-
anisms or incentive mechanisms). Assuming that these mechanisms are effective, we can as-
sume different decision behavior. Since venture capital investment can be characterized as be-
ing long term, investors must also think about supporting a venture through its lifetime and the
extent to which they can support their portfolio companies. Here, investors possess different
levels of resources, which affect how the investment firm can support the portfolio company.
Resources are both financial and non-financial, such as a network or reputation. Therefore,
investors might prefer ventures that better match their resource composition. For example, if an
investment firm has no significant network in foreign countries, internationalization might not
be a relevant decision criteria, as the investor cannot support the portfolio company. All of these
theories can help to shed light on VCs’ decision-making. I combine these into the conceptual

model in Figure 4.

13 This is called “captive”. Captive investors are those in which one shareholder contributes most of the capital, i.e. where the
parent organization provides all the capital from its own resources (Invest Europe, 2007).
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Fig. 4: Framework of theories in the context of VC decision-making
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The presented framework provides hints on how different decision criteria are evaluated
by VCs and will be used in later parts of this dissertation. Even though transmitting a strong
costly signal that fulfill all assumptions from table 2, this signal might be differently interpreted
by different VCs. This can be illustrated based on the following example. Strong historical
revenue growth presented in a business plan might be a strong and costly signal for future firm
value and therefore a high-quality firm, but if the investors of the VCs have implement incen-
tive- and control-mechanisms that favor investments that do not incorporate risks that are in-
troduced through such rapid growth, these investors might value this criteria differently than
VCs that do not have the same incentive- and control-mechanisms. Another example includes
aspects of the team of the later-stage company. A costly signal that can be transmitted to the
VC might be the industry experience of the team, as it is difficult for low-quality teams to show
the same kind of industry experience. However, this signal might be influenced by cognitive
schema of the VC. Experienced VCs might value this signal higher than VC with fewer expe-
rience, as they might have gained knowledge on the importance of this signal for the develop-
ment of the company they intent to invest in. Past research in this domain rarely relies on a
theoretical framework to explain the findings, and can be characterized as mainly explorative.
Many of the previous studies are data-driven and often do not find a theoretical explanation of

their findings.
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2.2 Literature review: Investment decision research

This subchapter provides a literature review of the past research focusing on the deci-
sion-making of VCs investing in entrepreneurial firms. It is divided into three subchapters fo-
cusing on investors’ decision process when making a decision, the decision criteria VCs use,
and external influences on this decision. I do this to draw the implications of this dissertation’s
research questions. Since decision-making is a key activity in the “venture capital cycle,” it has
drawn significant scholarly attention over the last 40 years in order to clarify the decision-mak-

ing behavior.

2.2.1 Process research

The first relevant research stream that investigates decision-making takes a processual
perspective. This research stream is often referred to as processual research and investigates the
events and investors’ actions to reach a decision (Silva, 2004). Market data and other studies
show that investment decision in entrepreneurial ventures can take on average 7.8 months and
are characterized by multiple events and actions, such as face-to-face meetings, document re-
views, or external consultation (Petty & Gruber, 2011). In the end, 0.5-5% of all companies
pass this decision process and receive funding (Feeney et al., 1999; Franke et al, 2004; Rao,
2013; Mullins, 2014). By investigating these events and the actions investors take to come to a
decision, we can gain a deeper understanding of decision-making behavior and identify further

implications in the context of this dissertation.

The first insight into how the decision process is structured by VCs is rooted in the
1970s, when Wells (1974) conducted the first study with eight VCs on their decision-making
and identified three actions they perform to come to a decision. These include the search for
investment opportunities, screening proposals, and a detailed evaluation of investment pro-
posals. This first process that Wells describes starts with a search for potential investment op-
portunities to generate what is often called “deal flow.” Deal flow in practice is a database of
ventures that express interest in receiving funding, or ventures that the investors have an interest
in. After creating this database, the investor starts to screen all ventures by investigating their
fit with the investor’s strategy and applying specific screening criteria. Investors often do this
by investigating the documents received from the venture, such as business plans or teasers.
Following this, several physical interactions are arranged between the investor and the manage-

ment team of the venture in order to exchange additional information. If the outcome of this
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evaluation is positive, the investor drafts and submits contracts to the venture to reach a con-
tractual agreement on a deal.!* Following this first study by Wells (1974), other studies by
Tyebjee & Bruno (1984), Fried & Hisrich (1994), Boocock & Woods (1997), Bliss (1999), and
Silvia (2004) shed further light on the decision process. Tyebjee & Bruno (1984) conduct a
study of 46 VCFs located in several US states to validate a decision-making process that the
researchers previously drafted. The drafted decision-making process enlarges the three step
model from Wells (1974) by two additional steps. In their study, VCs’ decision process starts
again with deal origination followed by screening activity, in which the investor tries to limit
the investment opportunities by excluding opportunities not in the focus size, geographical lo-
cation, industry, and stage of financing. Following this generic screening, investors evaluate
the venture using various decision criteria, such as the uniqueness of the product, size of the
market, or management skill. Based on Tyebjee & Bruno (1984), this activity includes review-
ing the business plan and elaborating on the specific decision criteria. Different to Wells (1974),
their study introduces two additional process steps. The first being the deal structure, in which
investors structure a mutual agreement and draft contractual elements, such as the price or lig-
uidation preferences. This occurs only if the VC has an interest in the company. The second is
the last step, which is the post-investment phase. After signing a contract, investors support the
portfolio company in their day-to-day operations by providing guidance and resources. How-
ever, this decision process step sums up all activities after a contractual agreement has been

reached, and hence I do not consider this as a part of the decision process.

Following the study by Tyebjee & Bruno (1984), studies by Fried & Hisrich (1994),
Boocock & Woods (1997), and Bliss (1999) extend the work by describing Tyebjee & Bruno’s
(1984) screening process in two sub processes: generic screening / initial screening and pro-
posal assessment. Generic screening / initial screening are the first activities, which exclude
opportunities not in the focus size, geographical location, industry, and stage of financing, as
Wells (1974) describes. Today, this activity is sometimes done with the support of software and
algorithms to filter out these companies without human interference (Kamps, 2016). The second
sub process is often called proposal assessment and is the first time an investment professional
assesses the teaser or business plan after passing the generic screening / initial screening. In

addition, these studies split the evaluation process step into two sub processes. After passing

14 Contracts are also called “term sheets” in the venture capital industry. These contracts contain various types of rights, in-
cluding information rights, control rights, or cash-flow rights, such as liquidation preferences (Hellmann, 1998; Kaplan &
Stromberg, 2004).
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the initial assessment of the teaser or business plan, the investor undertakes a first evaluation
phase in which the investor and the company have their first face-to-face meeting to exchange
additional information and often to pitch their company and product to the investor. If this re-
sults in a positive decision by the investor, this leads to a due diligence phase as part of the
evaluation process step. Within this sub process step, the investor requests and reviews addi-
tional documents, question customers, or seek external consultations to identify and mitigate
risk. If this process step is passed, the investor is willing to engage in a contractual arrangement
with the company. This is the process step after evaluation and is often referred to as deal-
closing or deal-structuring. All of the studies cited above extend the initial methodology of
interviews and surveys to archival document analysis and verbal protocols. Additionally, the
initial bias towards US-based investors was mitigated by questioning other investors from dif-
ferent locations. However, extending both the methodological and geographical context did not

reveal novel differences in the decision process compared to existing studies.

These studies provide the first insights for the context of this dissertation, as they reveal
no major difference in the activities of investors that focus on early-stage or later-stage invest-
ments. However, other studies reveal that late-stage investors take more time to assess an in-

vestment opportunity (Elango et al., 1995).

Furthermore, the time spent per venture increases over the entire decision process, with
a simultaneous decrease in the number of ventures passing each process step. Around 20% of
all ventures are rejected through generic screening. Interestingly, before the first physical con-
tact with an investor, around 80% of ventures from the deal flow are rejected, significantly
reducing the number of investment opportunities (Franke et al., 2004). This makes this process
step particularly relevant for researchers and practitioners, as investors confront a dilemma. The
dilemma is that investors face two types of risk: (1) rejecting ventures with potential above-
average future returns and (2) accepting ventures with below-average future returns. Past re-
search describes this as the investor’s difficulty in assessing the future likelihood of a venture’s
success or failure (Fried & Hisrich, 1994; Bergemann & Hege, 1998). Especially, as this pro-
cess rejects the largest number of ventures, this problem is particularly important and uncer-

tainty about future success is high (Kollmann & Kuckertz, 2010).

Summarizing the previous literature in this field, investors perform around five distinc-
tive activities in order to decide if they will make an investment. The activities in the first pro-
cess steps to efficiently filter out companies outside of the investor’s focus can be characterized

as being not highly time-intensive. Later activities to detect the most promising companies are
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more time consuming. The activities range from document reviews to meetings on-site with the
management team, whereas in the first process steps, the investors make decisions using docu-
ments and only in the later process steps is there physical interaction. In the context of the later-
stage ventures in this dissertation, the proposal assessment step is particularly important due to
the number of companies assessed and the uncertainty of the future returns of the venture. Fig-
ure 5 describes the main process steps that private equity investors take based on previous re-
search, including the decreasing number of ventures through the decision process and the in-

creasing time spend per venture.

Fig. 5: Decision process of VCs
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Source: Own illustration based on Wells (1974), Tyebjee & Bruno (1984), Fried & Hisrich (1994), Boocock
& Woods (1997), Kollmann & Kuckertz (2010), and Petty & Gruber (2011).

In addition, more recent studies by Kollmann & Kuckertz (2010) and Petty & Gruber
(2011) focus on the interaction between the decision process and decision criteria (Chapter
2.2.2.) and show that different decision criteria matter for different process steps. Kollmann &
Kuckertz (2010) use a survey study of 81 VC investment managers from Germany, Austria,
and Switzerland to show that in the early steps of the decision process, management criteria are
highly uncertain, while at the end of the decision process, other criteria are associated with high

uncertainty. These studies indicate that different criteria matter in different steps in the decision
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process due to their uncertainty. Intellectual property is one example because it is difficult to
assess in the early stages of the process, whereas in the due diligence process step, this might

be of high importance and easier to assess.

However, current research on the decision-making process of VCs is limited in its the-
oretical contribution. Only a few studies rely on theories such as information economy theories
(principal-agent theory or signaling theory) or the search, experience, and credence quality
clues (SEC) framework to explain the structure of and activities in the decision process (e.g.,
Fried & Hisrich, 1994; Kollmann & Kuckertz, 2010). However, the vast majority of studies do
not rely on a theory to explain their findings. Because of the importance of the proposal assess-
ment process step within the overall decision process, this study focuses on this particular aspect
in the context of later-stage venture investments. Moreover, past studies did not indicate any
significant difference between the decision process used regarding early-stage ventures vs.

later-stage ventures.
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2.2.2 Criteria research

Within the decision process above, investors confront the challenge of using the infor-
mation available to them in order to come to a decision. The investor needs to interpret the
information signals that a venture transmits (often in the form of business plans, teasers, or in
later stages of the decision process, face-to-face meetings) (Connelly et al., 2011). The research
stream that investigates this context is referred to as decision criteria research, which tries to
identify the relevant decision criteria and evaluate the weights / relative importance that inves-

tors attribute to this decision criteria or information signals.

The first studies date back to the 1970s. Here, Wells (1974) and Poindexter (1976) were
among the first to try to identify the decision criteria and to assess the importance that investors
attribute to these decision criteria. Wells (1974) and Poindexter (1976) survey VCs in the US.
Wells (1974) uses personal interviews with eight VCFs to identify and rate decision criteria,
whereas Poindexter (1976) uses questionnaires of 97 VCFs. Both conclude that VCs put par-
ticular importance on the quality of the management team when making a decision. While Poin-
dexter finds that after the management team, investors put particular weight on exit or deal
characteristics (e.g., expected rate of return or equity stake taken), Wells finds that product and
market characteristics follow the management team characteristics in terms of importance. Both
identify other decision criteria such as the marketing, engineering, financial, and manufacturing
skills of the entrepreneurs, tax shelter considerations, venture development stage, and many
others. These two explorative studies shed the first light on the decision criteria, but were vague
about the decision criteria and suffer from local, stage, and methodological biases. Following
these initial studies, Tyebjee & Bruno (1981) question 46 VCs via a telephone survey using
open-ended questions with a post-hoc categorization of the responses about their investment
criteria. In contrast to the two previous studies, they identify different decision criteria and a
different order of importance for the various criteria. They identify the skills and history of the
management team as the most important decision criteria, followed by the market size, rate of
return, and positioning in the market. Similar to Wells and Poindexter, Tyebjee & Bruno (1981)
remain vague in their decision criteria and suffer from similar biases. After their initial study in
1981, Tyebjee & Bruno (1984) extend their study of 46 VCs by an additional set of 41 VCs
located in California, Massachusetts, and Texas. They sort the identified decision criteria into

five groups with a factor analysis to provide the first high-level overview of the decision crite-
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ria, which consist of market attractiveness, product differentiation, managerial capabilities, en-
vironmental threat resistance, and cash-out potential. However, the initial decision criteria in

these five groups do not significantly differ compared to their previous study.

MacMillan et al. (1985) replicate Tyebjee & Bruno’s (1981) study with a new set of
participants and survey 100 VCs in the US on 24 identified decision criteria. They reach similar
conclusions as Tyebjee & Bruno (1981) do, but also find that investors shift their importance
away from individual skills (e.g., marketing or financial skills) to the quality of the entire man-
agement team. They attribute this to the change in the VC industry at the time. Similar to
Tyebjee & Bruno (1984), MacMillan et al. (1985) group the 24 identified decision criteria into
six risk categories. The authors argue that VCs mainly use the various criteria to evaluate dif-
ferent risk factors, as their main task is to manage the risk of a new venture. Moreover, the
authors try to group the decision criteria into five groups: (1) entrepreneurs’ personality, (2)
entrepreneurs’ experience, (3) product characteristics, (4) market characteristics, and (5) finan-
cial considerations. Similar to previous studies, the decision criteria remain vague and unspe-
cific. Moreover, these studies do not distinguish between the types of venture that the investors
invest in and only ask about the VC’s decision criteria in a very general fashion, ignoring the

link to the investor’s decision process.

Knight (1986) also replicates Tyebjee & Bruno’s (1981) study with 181 VCs, but ex-
tends the geographical scope of the study to the US and Canada. Compared to the previous
studies, Knight (1986) gives the first indication that only minor difference in the importance of
various decision criteria might exist for investors in different geographies. However, he does
not provide arguments for these descriptive findings. In the vein of these replication studies,
MacMillan et al. (1987) undertake another replication study with the same set of decision cri-
teria as Tyebjee & Bruno (1981). Based on the same 24 criteria, they ask VCs how they rate
these 24 characteristics of one successful and one unsuccessful venture they funded in the past.
Their major finding is that unsuccessful ventures appeared similar to the successful ventures,
but often differ only in a single decision criteria. Additionally, they argue that ventures need
several characteristics in combination to be successful, but many VCs invest, even though there

are no success signals, and therefore rely on luck.!®> Nevertheless, this study is one of the first

15 This argument shows in the researchers’ statement: “Thus, it is not surprising that venture evaluation remains an art, a long
way from becoming a science." MacMillan et al. (1987 pp. 129).
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to show that the combination is important, and the decision criteria therefore require a multi-
variate representation rather than being evaluated in isolation. Khan (1987) takes a different
angle on VCs’ decision-making by analyzing whether venture capital investors use a conjunc-
tive decision model (e.g., minimum level of several decision criteria) or disjunctive decision
model (e.g., one criteria needs to be very high in order to proceed with the venture). Via inter-
views, he concludes that investors use a mix of both types of models, and indicates how these

decision models correlate with the performance.

After the initial studies from 1974 to 1987, Sandberg et al. (1988) were the first to crit-
icize the previous findings. In their study, they argue that scholars often do not distinguish
between different types of VCs, instead treating this diverse industry as a homogeneous group.
Moreover, they argue that earlier researchers identify decision criteria that are quite general and
vague (e.g., "quality of management"). In addition, they criticize the fact that some decision
criteria focus on the end of the decision process rather than what VCs think in the beginning
(e.g., expected rate of return), and therefore ignore the actual characteristics of the decision-
making process. Furthermore, Sandberg et al. (1988) is the first study to use verbal protocols
to get further insights into decision-making. Through this method, it is possible to provide a
more in-depth analysis of the actual decision-making. However, due to this time consuming
method, only one participant was part of their study, questioning the potential representatives
of their findings. They conclude that VCs first look at the product and financials, and only later
at the management team. They argue that the majority of the thoughts relate to strategy and
financial performance, and not the team. They thus question the findings from studies such as

MacMillan et al. (1985), who argue in their paper that:

“There is no question that irrespective of the horse (product), horse race (market),
or odds (financial criteria), it is the jockey (entrepreneur) who fundamentally de-
termines whether the venture capitalist will place a bet at all.”

[MacMillan et al. (1985), pp. 119]

Relevant for the context of this thesis in particular is their finding that nearly no previous
study considers that the weight of decision criteria can differ by type of venture or industry.
Following this methodological advancement, Hisrich & Jankowicz (1990) use a repertory grid
methodology to investigate the intuition in the VC investment decision process. They ask five
Vs to recall six past investments: two proposals that were “big hits,” two with average perfor-
mance, and two that were not supported. They then asked participants to rate each on an eval-

uation grid consisting of various decision criteria (e.g., good vs. bad management, national
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scope vs. local scope, or common track record vs. a unique track record). The outcome was that
decision criteria can be grouped into three main groups: (1) management aspects, (2) unique
opportunity, and (3) appropriate return. The study argues that the first group of decision criteria
consists of the entrepreneur’s experience, personality, and track record; the characteristics of
the management team; and “personal chemistry.” Nevertheless, their study has some methodo-

logical shortcomings, such as recall bias, and it is based on only five investment managers.

Riquelme & Rickards (1992) adopt another methodical advancement to overcome the
biases resulting from surveys and interviews in previous studies. By adopting conjoint analysis
in this research domain, they introduced a new way to measure decision-making. In contrast to
previous methods, they argue that verbal protocols can be a first basis for understanding deci-
sion-making behavior, but are also "more than an art than a science." They employ different
conjoint analysis with 13 VCs against a self-explicated model. They find a high degree of con-
sistency between the conjoint and hybrid conjoint analysis, and that both outperform self-ex-
plicated models in explanatory power. In addition to this methodological question, they provide
evidence that in the first stage of the decision process (generic screening), VCs focus on a small
subset of criteria in a non-compensatory process. In the second stage (assessment and due dili-
gence), VCs conduct a detailed examination by compensatory rules, emphasizing the need for
multivariate techniques in order to capture decision-making properly. This might explain
Khan’s (1987) findings from conjunctive decision models versus disjunctive decision models.
Moreover, they also show the first evidence that not every decision-maker follows the same
decision rules. Following this argument, Carter & Van Auken (1992) try to assess the differ-
ences between VCs in terms of having a business background versus a non-business back-
ground. By asking 72 VCs about their professional background and rating specific decision
criteria, they show that non-business background venture capitalists put more importance on
decision criteria such as the uniqueness of the product, the cost structure of the project, and the
entrepreneur's health, and less on exit procedures. However, their measure of business back-
ground versus non-business background remains unclear and these studies suffers from meth-

odological and sample biases.

Because of the mixed findings from previous studies, Hall & Hofer (1993) execute an-
other verbal protocol analysis of four US-based VCs. In addition to the findings on the decision
criteria used, they also find that VCs screen and assess proposals very rapidly (less than 6
minutes on initial screening and less than 21 on proposal assessment). This can be interpreted

as evidence for a limited set of decision criteria and the need for multivariate analysis. Again,
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in contrast to previous findings, they show that VCs did not put much importance on the entre-
preneur, management team, or strategy during the early stages of the evaluation process. They
also argue that previous research did not distinguish between the decision criteria in the differ-
ent decision processes stages, resulting in the mixed findings. Based on these mixed findings,
Fried & Hisrich (1994) attempt to shed light on this research stream by investigating the deci-
sion process further rather than the decision criteria. However, they give the first evidence of
potential differences in the decision criteria for early stage and later stage ventures. By inter-
viewing 18 VCs they find that due to different information levels, early-stage investors assess
different aspects compared with later-stage investors. For example, they find that flexibility is
especially important for early-stage ventures compared to later-stage ventures. Despite the po-
tential biases in older studies from MacMillan et al. (1985) and Tyebjee & Bruno (1981), Knight
(1994) conducts another replication study, this time with a cross-country perspective. In his
study with 429 participants from the US, Canada, Asia, and Europe, he finds that the importance
attributed to the decision criteria from Tyebjee & Bruno (1981) can differ by region, but are

very similar in the majority of cases.

Because of the minor advancements and remaining biases in previous studies, Muzyka
et al. (1996) execute a conjoint study to mitigate these shortcomings by asking three key ques-
tions: 1) What are the key factors for European VCs in evaluating potential investments? 2) Do
VCs throughout Europe consistently apply these factors? 3) Is there any clustering of VCs based
on their decision criteria? In addition to answering these questions, they argue that the method-
ology used to assess decision-making is a key question, as researchers should not present VCs
with a “laundry list” of criteria via Likert-scale ratings. Answering the first question, the schol-
ars hypothesize that the management team is the most important decision criteria for VCs, fol-
lowed by a competitive market position and the management team’s ability to execute the busi-
ness plan. Of minor importance were the decision criteria associated with the deal itself (e.g.,
the fit with the fund). Regarding the second question and in line with previous research, they
do not find significant differences in the criteria across European countries. Despite their find-
ings, the criteria evaluated consist of decision criteria from previous research and therefore

remains, in some parts, vague and general.

Until 1996, the majority of previous studies focused on institutional VCs, despite the
fact that other investors also invest in entrepreneurial companies. Bachher & Guild (1996) were
therefore one of the first to investigate other investor types and their decision-making behavior.

Bachher & Guild (1996) compare business angels and VCFs in their decision criteria. Their
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study of 40 VCFs and 20 business angels from Canada finds evidence that both types of inves-
tors see the management team as the most important decision criteria. In addition to many sim-
ilarities in the decision-making criteria used for early-stage ventures, they also find differences.
In contrast to business angels, VCFs tend to assign more importance to market characteristics
(e.g., market size or growth) than business angels do, who emphasize the venture offering (e.g.,
uniqueness). Bachher & Guild argue that such studies help entrepreneurs find better matches
with investors and therefore make fundraising easier. A case-study by Mason & Harrison (1996)
of business angels’ reasons to reject business opportunities reveals similar results, as the ma-
jority of rejection criteria were related to the management team’s characteristics and the entre-
preneurs personality (e.g., ability to listen). Another study (Feeney et al. (1999)) on business
angels’ decision criteria for early-stage ventures shows similar results, as business angels seem
to reject ventures due to personality reasons (e.g., lack of realistic expectations or lack of per-
sonal qualities such as integrity or vision). Based on these findings, business angels seem to

have a significant focus on personality aspects compared to institutional VCFs.

Because of the bias towards US-based investors in previous studies, Karsai et al. (1997)
provide one of the first studies investigating decision criteria in young and underdeveloped VC
markets. In their study on Hungarian VCs, they find that Hungarian VCs’ most important deci-
sion criteria are the timing and nature of the exit, entrepreneurs’ knowledge in their field, and
financial data. Interestingly, they do not consider entrepreneurs’ past experience as being very

important.

In a critical paper entitled “A lack of insights: do venture capitalists really understand
their own decision process?” by Zacharakis & Meyer (1998) further question previous findings
due to methodological shortcomings. One of their main findings is that, in contrast to the large
number of decision criteria previous studies list, people have a tendency to overstate the infor-
mation they believe they relied upon and to use far less information (typically three to seven
factors) to make a decision. Based on their conjoint methodology to study “actual decision-
making” combined with a survey to measure decision-making (“stated decision-making”) of 53
venture capital investors, they argue that past research might have been misleading, as the "en-
trepreneur factor" does not seem to be that important to VCs. By comparing results from both
methods, the authors show that the product and market characteristics of the venture seem to be
more relevant in actual decision-making compared to those in the stated decision-making. This

study is the first to compare these two ways of measuring decision-making directly. In a similar
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vein, Shepherd & Zacharakis (1999) emphasize the described importance of measuring actual

decision-making compared to post-hoc methods that can suffer from several biases.

Following the methodological advantages of conjoint analysis, Shepherd and others
published several studies on VC decision criteria using conjoint analysis (Shepherd, 1999a;
Shepherd, 1999b; Shepherd et al., 2000; Zacharakis & Shepherd, 2001; Shepherd et al., 2003).
The result are in line with Zacharakis & Meyer (1998), in that they show that significant differ-
ences between self-reported decision policies and results from conjoint analysis exist regarding
the importance of the decision criteria (Shepherd, 1999a). Besides these insights, Shepherd
(1999Db) is the first study that questions the decision criteria identified in former studies in the
context of later-stage ventures. He raises the question of whether other criteria exist for later-

stage-ventures (including different criteria weighting):

“This study focuses on VCs’ assessment of new ventures, i.e., investment proposals
seeking seed to development capital. An interesting question then becomes: Do VCs
weight criteria differently in their assessments of businesses in different stages of
development? For example, where uncertainties over the future environmental con-
ditions and the appropriateness of specific strategies are reduced (e.g., mezzanine
financing or leveraged buyouts), do VCs rely less on the quality of the management
team in their assessment of a firm’s probability of survival? Do VCs use different
criteria for their assessments of businesses in later stages of development?”

[Shepherd, 1999b, p. 630 — text not highlighted in the original]

Next to the methodical implications and suggesting that researchers focus on the stage,
Shepherd (1999b) also investigates the relative importance of VCs’ decision criteria for seed-
stage ventures. The author concludes that the industry-related competence of the team and ed-
ucational capabilities are the most important decision criteria based on a conjoint experiment
with 47 Australian VCs. These respondents attached less importance to competitive rivalry,
lead time, and entry timing. Mason & Stark (2004) made another attempt to compare decision
criteria across different investors. Compared to earlier studies, they also include debt investors.
The authors compare verbal protocols from 10 investors, of which 3 are banks, 3 are VCFs, and
4 are business angel. They conclude that bankers assign the biggest importance to financial
aspects (e.g., profit or collateral) and only a very small weight to the entrepreneur (9%) or
market characteristics (12%). In contrast, VCs assign the biggest importance to market issues
(22%), financial issues (21%), the entrepreneur (12%), and the strategy (11%), whereas busi-
ness angels focus mainly on the entrepreneur (16%), as they invest in "the people." Their verbal
protocol analysis indicates that that the entrepreneur is not the primary determinant at the initial

screening stage for VCs.
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Based on studies that identify the management team and the entrepreneur as the most
important decision criteria, a conjoint study on German and Austrian venture capital investors
was conducted with a focus on the management team as the key decision criteria (Franke et al.,
2004; Franke et al., 2006; Franke et al., 2008). Based on the same data, Franke et al. (2004),
Franke et al. (2006), and Franke et al. (2008) investigate specific management team decision
criteria such as the acquaintance among team members, experience in leading teams, or the age
of the team members. One of the main conclusions is that industry-related experience, type of
education, and leadership experience are the most important criteria to venture capital investors.
Relying on previous studies, they draw on findings from the 1970s and investigate only early-
stage ventures. Other studies on venture capital investors in small equity markets (Silva, 2004)
and US-based business angels (Sudek, 2007) followed. However, these studies provide little
additional insights into the decision criteria already identified. A rather novel study by Koll-
mann & Kuckertz (2010) investigates the conjunction of decision criteria and decision process
research by studying 81 venture capital investment managers in Germany, Austria, and Swit-
zerland. The authors find that in the early steps of the decision process, the management team
criteria is of particular interest due to its related uncertainty, whereas in the later process, the
opposite is the case. This is one of a very few studies that investigate decision criteria in the

context of the various decision steps.

Petty & Gruber (2011) also attempt to better understand decision criteria using archival
research through the memos, records, notes, and emails of a single VCF. In addition to several
findings on the decision process, the authors contribute to the ongoing debate on the importance
of the team for VCs and show that the management team is the least important. More important
are market- and product-related characteristics. Some argue that despite the importance inves-
tors attribute to the team, empirical evidence indicates that VCs often replace management team

members before or after an investment (Bruton et al., 2000; Petty & Gruber, 2011).

Hsu et al. (2014), Nunes et al. (2014), and Block et al. (2014) conduct additional studies.
Hsu et al. (2014) confirm that the relative importance of a decision criteria can vary by type of
investor. In addition, Nunes et al. (2014) provide further insights into the decision criteria in
Portugal, but uses the same decision criteria as MacMillan et al. (1985) do. Nevertheless, the
study is one of few that try to investigate the difference between early- and late-stage investors.
Block et al. (2014) take a different angle by investigating the effect of trademarks on VC fi-
nancing using US-centric data from 1998-2007. They focus on a single decision criteria (trade-

marks) and find that trademarks become less important in startup evaluation in the later stages,
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as more information is available (sales data, etc.). However, they only indirectly measure deci-

sion-making by looking at historical data, exposing these findings to several limitations.

As investors primarily look at teasers and business plans when evaluating a venture,
Chan & Parker (2015) investigate a new decision criteria: the graphical appearance of the busi-
ness plan and its influence on the decision. Based on quasi-experiments, they show that product

pictures and the colors used can increase the likelihood of a positive decision.

Summarizing the decision criteria research since 1974, there are several limitations and
remaining questions. The vast majority of studies remain vague and general in the decision
criteria they use and identify. Aspects such as “quality of the management team” are difficult
to make sense of for both practitioners and academics. That is why researchers are seeking more
specific decision criteria. Next to the vague characteristics of the decision criteria, there is still
an open question as to the most important decision criteria. Many studies report that the man-
agement team is the most important, whereas others heavily criticize this finding and provide
other results. Despite several findings that indicate that investors use a decision approach in
which they assess multiple criteria simultaneously and compensation effects between decision
criteria exist, many studies still rely on surveys with Likert scale ratings. This is an important
limitation of previous studies, as actual decision-making is often not measured, and only self-
reported information is recorded. Besides this methodological limitation, much decision criteria
research is done with US-based investors. This is another bias in past research, though the US
is the most active market for VC investment in entrepreneurial firms. Past research also often
has less than 100 participants, further questioning the representativeness of existing findings.
Moreover, studies investigating decision criteria for other types of investors, such as CVCs or
FOs do not exist, despite their economic importance. Additionally, current research in this do-
main lacks theoretical foundations, as many studies are explorative and data-driven. However,
the most important aspect of the literature is that no research exists that specifically distin-

guishes the stage of the venture that investors assess.

Table 3 provides a systematic overview of past decision criteria research into private
equity investors, including the sample size, the collection method used to capture decision pol-
icies, the lifecycle stage of a venture the study focuses on, and the description of the type of
venture. As Table 3 shows, one set of studies focuses on early-stage ventures and another that
does not define the object (venture) investors actually assess when investigating decision crite-
ria. Many of these studies ask investors about their “general” decision criteria, often leading to

vague results (e.g., quality of the management team).
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Tab. 3: Literature review: venture types

Study Collection method Lifecycle focus of study Description of the type of venture in study

Tyebjee & Bruno (1981) Questionnaire N.A. Not specifically defined — treats ventures as a homogeneous and universal group
N=46

MacMillan et al. (1985) Questionnaire N.A. Not specifically defined — treats ventures as a homogeneous and universal group
N=100

Knight (1986) Questionnaire N.A. Not specifically defined — treats ventures as a homogeneous and universal group
N=181

MacMillan et al. (1987) Questionnaire N.A. Not specifically defined — treats ventures as a homogeneous and universal group
N=67

Sandberg et al. (1988) Verbal protocol NA. Not specifically defined — participant mainly focusses on seed- and early-stage deals

N=1
Riquelme & Rickards (1992)
N=13

Hall & Hofer (1993)
N=4

Fried & Hisrich (1994)
N=18

Knight (1994)

N=429

Bachher & Guild (1996)
N=60

Zacharakis & Meyer (1998)
N=53

Feeney et al. (1999)
N=194

Shepherd (1999a)
N=47

Conjoint experiment

Verbal protocol

Case study

Questionnaire

Questionnaire

Conjoint experiment

Interviews

Conjoint experiment

Early-stage ventures

Mixed stages

Mixed stages

N.A.

Early-stage ventures

Early-stage ventures

N.A.

N.A.

Business startups

Not specifically defined — “Wide range of businesses, including both high-technology and ser-
vice ventures, and including requests for start-up, second stage, and leverage buy-out fund-

ing”
Not specifically defined — “seed, first, second, management buyout, leveraged buyout and re-
capitalization”

Not specifically defined — treats ventures as a homogeneous and universal group

“The early stages encompass seed, start-up and first-stage, at each of which the company has
different requirements for financing”

Not specifically defined — clue in study: “Time to development—number of months from initi-
ation of develop to the initial sale as forecast in business plan”

Not specifically defined — treats ventures as a homogeneous and universal group

Not specifically defined — treats ventures as a homogeneous and universal group
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Shepherd (1999b)
N=47

Shepherd et al. (2000)
N=64

Mason & Stark (2004)
N=10

Silva (2004)

N=1I

Franke et al. (2004);
Franke et al. (2006);
Franke et al. (2008)
N=51

Kollmann & Kuckertz (2010)

N=81

Petty & Gruber (2011)
N=1

Block et al. (2014)
N=2,671

Nunes et al. (2014)
N=20

Hsu et al. (2014)
N=85

Chan & Parker (2015)
N=644

Conjoint experiment

Conjoint experiment

Verbal protocol

Participant observa-

tion

Conjoint experiment

Questionnaire
Archival research
Secondary transaction
data

Questionnaire

Conjoint experiment

Conjoint experiment

NA.

NA.

Mixed stages

Early-stage ventures

Early-stage ventures

N.A.

N.A.

Mixed stages

Early-stage ventures

Early-stage ventures

Mixed stages

Not specifically defined — points out that future research should answer the question: “Do VCs
use different criteria for their assessments of businesses in later stages of development?”

Not specifically defined — treats ventures as a homogeneous and universal group
Not specifically defined — three proposals called startup funding, first phase of expansion and
early-stage expansion

Early-stage proposals refer to proposals in the seed or start-up stage

Early stage venture as: A working prototype exists; potential users are small and medium-
sized industrial firms, value proposition is clearly visible; project is based on a patented tech-
nical product, considerable cost savings for users

Not specifically defined — treats ventures as a homogeneous and universal group

Not specifically defined — mentions: “Stage of the company mentioned as a relevant decision
criteria in the decision process”

Seed or early investment stage — not further defined in the study

Early-stage VC projects — not further defined in the study]

Early-stage investment opportunity — not further defined in the study

Not specifically defined

Note: N.A. = not available
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Many researchers flag this issue (e.g., Shepherd, 1999b), but so far very limited
knowledge exists on what decision criteria investors use for later-stage ventures, despite their
economic importance. This question is at the heart of this dissertation. Table 4 till table 8 pro-
vide a comprehensive overview of the decision criteria and process research since 1974. These
tables provides evidence of limitations regarding sample size, location, methodology, and stage

focus.

Only a few studies touch on the topic of the varying decision criteria across the devel-
opment cycle. Fried & Hisrich (1994) provide initial evidence of potential differences in deci-
sion criteria between early- and later-stage ventures. By interviewing 18 VCs, they find that
due to different information levels, early-stage investors assess different aspects than later-stage
investors do. For example, the flexibility of the business is especially important for early-stage
investors compared to later-stage investors. Elango et al. (1995) conduct a similar study.
Through a questionnaire of 149 VCs, they find that investors that focus on early-stage ventures
emphasize proprietary products, product uniqueness, and high growth markets in their decision-
making, whereas late-stage investors showed higher interest in demonstrated market ac-
ceptance. Nunes et al. (2014) conduct a questionnaire of 20 Portuguese VCs to identify the
importance they assign to various decision criteria when evaluating early-stage ventures. They
find that late-stage investors assign less importance to the company’s ability to create a new
market for the product or service and financial characteristics compared to early-stage investors.
However, similar to Nunes et al. (2014), all of these studies do not specifically investigate the
decision behavior in case of later-stage ventures, as they only split the sample of investors into
two investor types depending on their stage preference. These results, however, are rather pre-
liminary and no conclusions can be drawn if other decision criteria are used for ventures in later
stages of development. Whether the decision criteria identified in previous research are trans-
ferable to the context of later-stage ventures is therefore questionable. Here, different costly
signals might exist for later-stage ventures than for early-stage ventures, due to different infor-

mation available and different goals, risks and needs of later-stage ventures.
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2.2.3 External influence on decision-making

In addition to the decision process and the decision criteria research another stream of
research investigates the decision-making of VCs. Here, researchers investigate external influ-
ences on decision-making behavior. These external influences are structures or characteristics
that are not an attribute of the venture, but an attribute of the decision-maker or the investment
firm itself. One of the first studies is from Carter & Van Auken (1992), in which they find that
VCs with and without a business background show differences in their decision-making. Fol-
lowing this initial study, Shepherd et al. (2003) investigate and compare the decision behavior
of VCs with varying experience. Their study links experience with a performance measure for
decision-making. Using conjoint analysis, they find that inexperienced investors increase their
reliability and performance in decision-making with experience. However, they do not specifi-
cally analyze the effect of experience on the importance of various decision criteria. Franke et
al. (2008) try to shed light on this question by evaluating the effect of investors’ experience on
the weight of the decision criteria used. They find evidence that experience can have an impact
on decision-making. In their study of 51 VCs from Germany and Austria, they find that the
experience of the decision-maker has a statistically significant influence on the evaluation of
the educational background, leadership experience, and mutual acquaintance of the manage-
ment team. They derive their results from cognitive research and argue that an individual’s
cognitive structures, also referred to as schemata, can explain the different importance assigned

to the decision criteria.

Despite these two studies on the effect of experience, no other studies elaborate on this
relationship or investigate others, such as the effect of entrepreneurial background on decision-
making. This is particularly interesting, since many VCs are former entrepreneurs themselves.
Drawing on cognitive research and cognitive schemata, one can argue that educational back-

ground or past performance might also influence the individuals’ decision-making.

Moreover, the investment firms can influence the decision-making behavior. Past re-
search shows that investors of various kinds differ in their goals, investment styles, and resource
endowments (Elango et al., 1995). Past research often investigates the various investor types in
isolation, and rarely analyzes investors and their decision-making in the same context. One of
the first studies was by Bachher & Guild (1996), who assess the decision-making of business
angels and VCs. They find differences in the importance associated with different decision cri-

teria, but cannot root this in a theoretical framework. Both types of investors seem to put the
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highest importance on the management team. More than 10 years later, Mason & Stark (2004)
use verbal protocols to identify differences in decision-making between bankers, business an-
gels, and VCs. They show differences, particularly regarding the financial and market aspects
between the different investors. However, they also cannot root this in a particular theoretical
framework. One of the most recent studies is by Hsu et al. (2014), who find that differences
exist between VCs and business angels. In addition to these few studies, research focusing on
decision-making behavior by investor type such as FOs, CVCs, or growth equity investors,
remain absent. This is particularly striking as all of these investor types show significant differ-

ences in their governance structures, goals, and resource endowments.

Whereas VCs raise money from external limited partners, CVCs and FOs do not face
this structure, as the capital provider is the corporation or the family behind the family office.
Here, it can be hypothesized that VCFs need to accommodate many goals through their various
and diverse limited partners, whereas CVCs and family offices do not face this challenge. More-
over, different agency perspectives exit among these various types of investors. Whereas
growth equity funds or VCFs employ a management company (agent) to achieve the agreed
upon goals, FOs sometimes do not poses this structure because the same organization provides
the capital and manages the capital. Next to the different structured and potential agency as-
pects, investors also differ in their experience in investing. VCs have a long history, dating to
one of the first VCF launched by Don Valentine (Sequoia Capital) in the 1970s (Karlgaard,
2005), compared to CVCs or FOs, which more recently moved increasingly into direct invest-
ments in entrepreneurial firms (Karger & Karger, 2016). Finally, it can be hypothesized that
investors have different goals, resulting in different decision-making behavior. One goal of
CVCs compared to VCFs or growth equity funds is to identify innovation and novel technology
(Dushnitsky & Lenox, 2005). This strategic goal might translate into different decision-making
behavior, in which CVCs put more importance on the product or technology of a venture rather
than criteria related to financial returns. A similar argument might be true for FOs, since they
also follow non-financial goals such as preserving a family’s legacy and values, trusting rela-
tions between branches and generations, and family education (Wessel et al., 2014). The fol-
lowing table, table 9, summarizes the main finding from previous studies that have investigates
external effects on the decision-making of VCs. As seen in this table and described above, in
the context of decision-making of VCs, only a limited number of studies exist that focus on

external effects on the decision-making.
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Tab. 9: Literature review: External influence on decision-making

Study

Result

Individual level effects
Carter & Van Auken (1992)

Shepherd et al. (2003)

Franke et al. (2008)

Professional background (business or non-business) of the
VC has an effect on decision-making. VCs with non-busi-
ness background place greater importance on the unique-
ness of the product, cost structure of the project and the en-
trepreneur's health.

VCs increase their reliability and performance in decision-
making with experience.

Experience (in terms of length of being a VC) of the VC has
a statistically significant influence on the evaluation of team
characteristics that include educational background, leader-
ship experience, and mutual acquaintance of the manage-
ment team.

Investment firm level effects
Bachher & Guild (1996)

Mason & Stark (2004)

Hsu et al. (2014)

Business angels and VCs show different importance associ-
ated with various decision criteria.

Bankers, business angels, and VCs attribute different im-
portance towards financial and market aspects within their
decision-making.

VCs and business angels differ in the importance attributes
to different decision criteria. Strategic readiness for funding
and affective passion matter more to angel investors, while
economic potential matters more to venture capitalists.

Source: Own illustration.
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3 Qualitative analysis of decision criteria

This chapter aims to gain some first insights into and understanding of the decision-
making behavior of VCs when assessing later-stage ventures. It helps to identify information
signals that VCs use when screening later-stage ventures. Chapter 3 will outline the qualitative
method I use to gain these first insights. Following the description of the method, I describe the
data collected and present the results from 19 expert interviews. The chapter closes with a sum-
mary of the key decision criteria that private equity investors use when screening later-stage

ventures to answer the first research questions (RQ1) of this dissertation.

3.1 Understanding decision-making in the context of later-stage ventures

This chapter looks at two key questions: First, what do the literature and secondary data
indicate so far on the decision-making behavior of VCs in the case of later-stage ventures?
Second, what information signals do VCs use based on primary data from market participants
and their attributed importance? This combination of primary and secondary data can create an
initial understanding to explain, describe, and interpret market participant decision behavior in
the context of later-stage ventures (Glaser et al., 1968; Corbin & Strauss, 1994; Strauss et al.,
1996, Glaser & Strauss, 2017). This explorative qualitative approach allows the study to tran-
sition from individual data observations to a more generalized picture of decision-making be-

havior.

Starting with the first question, two sources of information are available to answer this
question. The first is information from the scientific literature, and the second is data from
market participants. Starting with the scientific literature on decision behavior in the case of
later-stage ventures, there is little information, Chapter 2.2 describes. Therefore, the current
scientific literature does not provide enough information to identify the information signals that
VCs use when they screen later-stage ventures, and therefore additional methods must be ap-

plied.

Next to investigating the literature, I can obtain additional information through second-
ary market data (Heaton, 2008). This can yield a better data triangulation (Eisenhardt, 1989;
Yin, 2003). One way of gaining information on decision-making behavior in the context of

later-stage ventures is to investigate investors that invest in these types of companies. One way
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to obtain information is to evaluate data about these investors by using the investors’ commu-
nication and marketing material. Though a potential bias can exist in this material, it can provide

some initial insights.

Investors use different information materials to provide external stakeholders (e.g.,
later-stage ventures) with information about their investment criteria, investment strategy, team,
and various other topics. Often this information appears on the investor’s homepage. Looking
at the homepages of 10 active VCs investing in this stage according to the amount of deals done
in the 2 years since 2016, and 10 additional private equity investors identified via an unstruc-
tured search, yields some first clues. '° First, I investigate a common section in an investor’s
homepage called “about us.” In this section, investors present a description of their own firm,
their goals, and perceptions of themselves. Table Al (see appendix) summarizes these sections
and the investor names. As the table highlights, many investors that invest in later-stage ven-
tures associate their activities with various topics. Looking at the table, many investors express
an interest in later-stage ventures that are growing fast or have significant growth opportunities.
This is often linked to financial growth in the form of revenue, or to geographical growth in the
form of internationalization. Profitability is also of interest for these investors, as they often
express interest in ventures with a “path to profitability.” Following growth and profitability,
investors regularly state a “validated business model” or a “product with initial market traction”
as a prerequisite for investing in a later-stage venture. Moreover, some investors articulate that
they are looking for ambitious teams and entrepreneurs that are willing to grow the venture in
national and international markets. Investors often mention this team and entrepreneur orien-
tated point in the following way: “we invest in teams and people.” In terms of industry prefer-
ences, some investors express a rather generalist approach, whereas others have a clear focus
on a particular industry (e.g., software ventures). Furthermore, some investors state that they
look for ventures that have an innovative service/product or are technology leaders. In addition
to these venture-specific clues, I identify two others that are not direct characteristics of a ven-
ture on these websites. Some investors state that they prefer to be the first investor and others
that they are interested in co-investing with existing investors. Lastly, some websites state that

investors prefer to hold a minority equity stake in the venture, whereas others express interest

16 The most active investors were selected via Pitchbook, a VC database, and via the criteria: greatest number of growth-stage
deals from 2014-2016. The 10 additional private equity investors were identified using an unstructured search with the key-
words “growth venture private equity investor” via Google Search.
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in both minority and majority equity stakes, as well as in only majority stakes. All this infor-
mation provides initial clues on the decision-making behavior of investors that invest in later-
stage ventures. Summarizing these elements, it can be argued that investors present themselves
as investment firms that focus on later-stage ventures with characteristics such as financial
growth, internationalization potential, profitability, entrepreneurial team characteristics, an in-
novative product or service, and having existing investors. This self-image is different to that
of early-stage investors, where investors imply that they invest in people and teams and do not

emphasize the financial characteristics of a venture.

Next to investigating the self-images presented on websites, investors often specify their
investment criteria more precisely and differentiate the types of companies in which they want
to invest. This information is regularly accessible on the investor’s homepage. This thesis there-
fore captures how investors differentiate the type of company they invest in (later-stage ven-
tures) from other companies. Frequently, investors present their focus within a graphical illus-
tration. Therefore, data were collected on these graphical illustrations with an unstructured

search approach.!”

As Figure Al (see appendix) shows, many investors present their activities in investing
in later-stage ventures between early-stage companies and mid-stage companies that are head-
ing for exit. Sometimes, they present their activity such that it overlaps with early-stage com-
panies. Additionally, the illustrations are in line with the “about us” sections from above. Next
to the graphical illustrations, I investigate further data by looking at the specific investment
criteria that investors mention regularly on their homepages. Based on an unstructured search,
Table A2 (see appendix) represents the investment criteria stated on investors’ homepages.
Similar to the previous two secondary data analyses, I find similar investment criteria. Several
investors are more specific about their investment criteria description than in the “about us”
section. Financial figures are one example. Some investors give specifications in terms of rev-
enue level (e.g., minimum of 2 million EUR revenue), profitability (e.g., EBITDA of at least 1
million EUR), or revenue growth rates (e.g., exceed 20% annual revenue growth rate). Others
focus on investment criteria related to the team, such as ambition, industry experience, or lead-

ership experience. Moreover, some investors address specific product aspects, such as technol-

171 identified the 10 additional VCs using an unstructured search with the keywords “growth venture private equity investor”
via Google Picture Search.
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ogy leadership, the product’s value added, or intellectual property protected products or ser-
vices. In addition, some mention further aspects such as addressable market size or potential
international market leadership. However, these criteria remain nebulous and it is not possible
to gain insights on the actual decision-making that investors employ in the context of later-stage

ventures.

On combining the secondary data gathered above from all three sources, it can be seen
that VCs seem to focus on growth characteristics (revenue or internationalization), profitability
/ cash flow characteristics (EBIT, EBITDA, and cash flow positive), team characteristics (am-
bition, entrepreneurs’ experience in the industry, and track record), product / service character-
istics (technology, intellectual property protection, and value-added or scalability), current in-
vestors (none, lead-investor), market characteristics (size or market and growth of the market),
deal characteristics (minority stake, time horizon, instrument), business model characteristics
(structure and design), and other generic characteristics (industry, location, or deal size) in their

decision criteria.

However, information from past research and the insights from secondary data can only
give limited information on investors’ actual decision-making behavior in the case of later-
stage ventures. Past research suffers from this research gap and cannot tell much about the
decision policies that investors use for later-stage ventures. Moreover, secondary data lack real
insights into investors’ decision-making behavior and can only give hints and first clues. Thus,
a more in-depth analysis is needed to identify the decision criteria that investors apply when
screening later-stage ventures. Section 3.2 will describe the method to gather this additional

information.
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3.2 Method and sample

To gain deeper insights into the decision-making behavior and relevant decision criteria
in the context of later-stage ventures, I apply several qualitative methodologies. Figure 6 sum-

marizes the main methods that can be used to identify preference-relevant decision criteria.

Fig. 6: Methods to identify preference-relevant decision criteria

Direct methods Projective methods Matching methods
= Daocument analysis = Associafion tests = Role canstrict repertory test (rep-test)
" Interviews (e.g. expert interviews) = Antecedence-consequence method " Repertory grid technique
= Tlicitation techniques = Deep-dive interviews = Multidimensional scaling
= Purchasing list method »  Information grids

Source: Weiber & Miihlhaus, 2009.

This dissertation employs a combination of direct and projective methods to distill spe-
cific preference-relevant decision criteria. Direct methods represent techniques to identify rel-
evant decision criteria directly. These criteria can be found in documents (see Section 3.1) or
via interviews with experts in the field. I use both of these direct techniques to identify the
decision criteria. As direct methods can suffer from several biases, such as only receiving trivial
answers from interviews or only capturing what a participant can easily remember, I comple-
ment them with a projective method (Schubert, 1991). Projective methods are techniques to
identify relevant decision criteria indirectly. For this dissertation, I chose association tests, in
which participants receive a stimulus and researchers ask them to give a spontaneous response
to the stimulus presented. Using this method, participants can imagine a more realistic scenario
and therefore give more accurate information on their decision criteria (Weiber & Miihlhaus,
2009). Association tests also ensure an open expression of investors’ views, which can be dif-

ficult to obtain when using only direct methods.

Within this dissertation, I combine the direct and projective methods by conducting in-
terviews with 19 participants with an average length of 43 minutes (see Table 10). These 19
participants were selected via referrals from other scientists and VCs that are known to the
author of this dissertation. This can introduce some selection bias in the gathered data, however
the 19 participants represent experienced and well-known investment professionals in different
countries that were not known to the author of this dissertation before. Statistical representa-

tiveness cannot be claimed, however giving the experience of the investment professionals and
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diverse locations, a coverage various viewpoints can be expected that can provide some repre-
sentativeness. The majority of the participants are male (approximately 90%). In terms of geo-
graphical and investor-type distribution, several different investors located in various countries
took part to avoid biased results. Besides the 17 VCs, 2 fundraising consultants who regularly
assists companies in fundraising and deal with investors frequently participated. The appendix
(see Table A3) provides the interview guide with all questions and the association test. All
interviews started with a general introduction to the topic, and I then presented a stimulus, for
which the participants needed to envision a later-stage venture that approaches them for fund-
raising and then to think aloud about what they investigate when they see this venture for the
first time. If participants express a certain criteria, I asked additional questions about why this
criteria is relevant and how they evaluate it. If an interview partner fully expressed his or her
view on a single criteria, I again asked about what other criteria they investigate. I did this until
the participant did not think of any further criteria. In addition, I asked participants about the
criteria that they did not mention, but that previous interviewees and the literature do mention.
This approach mitigates the risk that the researcher’s prior convictions bias the results (Gioia
etal., 2013). Moreover, I asked participants in particular whether they see a difference in early-
stage venture criteria compared to criteria for later-stage ventures, as these investors are also
exposed to early-stage ventures in their professional investment activity. This way, I can ad-
dress the research gap and provide hints on the expected differences in decision-making be-

tween both types of ventures.

Tab. 10: Interview sample characteristics

ID Country Type of company Role Gender Date Duration of interview

1 Luxembourg Fundraising Consulting Manager Male Nov. 2015 84 minutes 28 seconds
Fundraising boutique

2 Luxembourg Investor Partner Male Nov. 2015 62 minutes 21 seconds
Family office
Investor Managing .

3 Germany Male Nov. 2015 45 minutes 47 seconds
vc Partner

4 USA Fundraising Consulting CEO Male Dec. 2015 37 minutes 25 seconds
Fundraising boutique
Investor Founding .

5 Luxembourg Male Dec. 2015 73 minutes 10 seconds
yc Partner

6 France {/Iévestor Partner Male Dec. 2015 31 minutes 07 seconds

7 UK Investor Partner Female Jan. 2016 22 minutes 50 seconds
Growth equity fund

8 UK Investor Partner Male Feb. 2016 33 minutes 45 seconds

cre
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Investor

9 Germany Ve Partner Male Jan. 2016 38 minutes 12 seconds
Investor Managing .

10 Ttaly Male Dec. 2015 40 minutes 11 seconds
yc Partner

11 Germany Llévestor Partner Male Dec. 2015 42 minutes 32 seconds

12 USA Investor Partner Male Dec. 2015 28 minutes 02 seconds
Growth equity fund

13 USA Iy‘évesmr Partner  Male Feb.2016 49 minutes 19 seconds
Investor Managing .

14 USA . Male Dec. 2015 37 minutes 59 seconds
Buyout fund Director
Investor Founding .

15 Germany Male Feb. 2016 34 minutes 20 seconds
yc Partner

16 UK Llévestor Partner Male Mar. 2016 50 minutes 01 seconds

17 USA {/Iévestor Partner Female Mar. 2016 21 minutes 44 seconds
Investor Managing .

18 Canada . Male Feb. 2016 61 minutes 27 seconds
vc Director

19 France Investor Partner Male May. 2016 41 minutes 35 seconds

Growth equity fund

Source: Own illustration.

All interviews were transcribed and then imported into QDA Miner, for quantitative
analysis (Glaser & Strauss, 2017).!® Following the transcription, I applied a coding schema to
the interview data in order to identify relevant decision criteria and obtain an indication of the
importance of these criteria. Initially, I developed a coding schema based on the past literature,
document analysis (Section 3.1), and the initial interviews conducted prior to this dissertation.
This coding schema was initially broad and only consisted of high-level criteria such as “team”,
“product” or “market”. During the initial data analysis, I expanded the coding schema based on
the findings to capture all relevant aspects of the decision-making process. This led to a very
detailed coding schema that incorporated more details and many sub categories within the initial
high-level criteria that were established. Later, I aggregated this detailed code schema to allow
for a better comparison of the responses. Table A4 (see appendix) provides the coding schema.
To test intracode-reliability, four of the transcribed interviews were again coded by myself after
a period of 2 months (Ervin, 1964; Kondracki et al., 2002). This led to an intracode-reliability
provided by QDA Miner of 0.90, indicating a good intracode-reliability. Intercode-reliability

was not tested, which is a limitation of this dissertation.

18 For 5 of the 19 interviews, I could transcribe only a summary of the interview because the participant did not agree to be
recorded via an audio device.
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3.3 Results: Interviews with VCs

3.3.1 Ciriteria to screen later-stage ventures

This section presents the results of the qualitative analysis of the transcribed interview

data. In order to verify the assumed difference in decision criteria for early-stage ventures com-

pared to later-stage ventures, Table 11 presents the respondents’ answers to questions about

whether they use and see different criteria for early- and later-stage ventures when screening

them.

Tab. 11: Interviews - Early-stage vs. later-stage decision criteria

Question

Number of
evidence
(cases)

Quotes

Do you use and
see different crite-
ria between early-
stage and later-
stage ventures
when you screen
them?

Yes (17)

“Difficult question. But actually yes, there are just two different things. Early-
stage is early-stage and growth stage is growth stage. You just have different
things to look at. You cannot ask an early-stage venture on their revenue or
profit, since they do not have any at all. It is really two different stories.” [Inter-
view No. 13]

,Yes and no. Of course there are things that are the same. Of course that's about
the people, but of course in a different perspective depending on the stage of in-
vestment. Depending on whether the founders are serial entrepreneurs, or really
do something for the first time. Of course, what I cannot look at any numbers for
early-stage companies. For later-stage ventures, you look at revenues, a little bit
the KPIs. Seed investment lets you see if people have any idea of what you want
to do, whether they're thinking about the following aspects: [...] What does the
customer bring in terms of revenues in the end? But of course the point of view is
different between different stages of a company.” [Interview No. 5]

“Yes there are obvious differences. For example, in the seed or early-stage, I
have absolutely no clue about numbers, growth or KPIs. So first of all, I have
more and other information in the expansion-/growth-stage. So you cannot base
your analysis for both stages on the same criteria. That does not make sense at
all. And also the approach is different. In the seed stage, you really make a bet.
[...]So you can never judge both stages of companies the same way with the
same criteria. That is really important to distinguish both.” [Interview No. 6]

“Yes, there are clear differences in criteria. That is also somehow a reason why
you see such investors like us, who only focus on expansion-/growth-stage com-
panies, compared to early-stage investors. You cannot use the same criteria for
these two types of companies, especially as the two have different goals. Early-
stage is betting on people to make a first product and really try to solve a technol-
ogy risk, growth stage is about building companies and growing them. Com-
pletely different story.” [Interview No. 7]

No (2)

“Some things are already similar. In a few aspects sometimes look at other
things, but actually I look at similar criteria. The focus remains the management
team.” [Interview No. 11]

Source: Own illustration based on interview data.
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The answers are in line with the research gap described in Chapter 2 and provide the
first evidence of the difference in criteria investors apply. The majority (17 out of 19) of partic-
ipants give evidence that different criteria apply, indicating that VCs interpret other signals
compared to early-stage ventures. First, later-stage ventures have information for a screening
decision that early-stage ventures do not. This includes financial information such as revenue
figures, revenue growth figures, margins, cash flow information, valuations, or profitability,
which are limited or not available for early-stage ventures compared to later-stage ventures,
according to the participants (Baum & Silverman, 2004). Even if this information is available
for early-stage ventures, it has only little importance to investors since the quality of the infor-

mation is limited. For example, one investor states:

“[...] Of course you sometimes have sales figures for early-stage ventures, but they
do not really have a meaning as they are only available for one year [...] "

[Interview No. 16]

In addition to financial information, early-stage ventures rarely have existing investors.
This is very frequently the case for later-stage ventures according to the participants. Often,
VCFs or business angels are already invested in a later-stage venture. Therefore, investors in a
later-stage venture consider these new shareholders in a potential deal. Investors investigate the
reputation, familiarity, and value they might bring to the venture. This quite illustrates these

considerations:

“[...] We look at the current cap-table. What we are mainly interested in is to see
who has already invested in the venture. Were they able to raise money from good
investors or from unknown investors that nobody ever heard of? Since this is also
a quality indicator for us, if you only raised money from somebody unknown in the
ecosystem, that typically means all others have rejected you. Are we talking big
guys like “investor name” with a huge reputation in the market or are we talking
about an unknown investor, let it be a VC or an angel or a family office. [...].”

[Interview No. 13]

Moreover, the business model for early-stage ventures is characterized by participants
who are not often validated or even existing, whereas later-stage ventures already have a run-
ning business model in place. Besides these additional information signals that are present for
later-stage ventures and not present for early-stage companies, there are other signals that are
present for both early-stage and later-stage ventures, but are interpreted differently. One of these
criteria is the management team. In the case of early-stage ventures, respondents regularly state

that they look particularly at the team’s ability to create a prototype that can be sold on the
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market, whereas for later-stage ventures, investors look more often at the track record of the

team and their ability to grow a venture. These differences can be seen in the following quote:

“You know in early-stage ventures, you basically need to arrive at a prototype of

proof-of-concept. Sometimes, even if you only have IT developers in the team, that
is completely fine for early-stage. But now everything is about growing the venture,
so you need to have people that build sales teams, deal with financials, and build
partnerships, and many other things. So you move from people that build a product
to people that build a large company with that and new products.”

[Interview No. 4]

All of this information provides the first evidence that investors use different decision
criteria, and therefore different information signals, for later-stage ventures compared to early-
stage companies. In addition to the first evidence of the difference in the criteria investors apply
for later-stage ventures compared to early-stage ventures, I conducted a more in-depth qualita-
tive analysis to identify specific decision-making criteria. Based on the qualitative interviews,
I identified seven main categories of decision criteria based on the coding schema used: (1)
management team characteristics, (2) financial characteristics, (3) market characteristics, (4)
product characteristics, (5) international scalability characteristics, (6) business model charac-
teristics, and (7) current investor characteristics. These have been categorized based on the pre-
vious categorization in the literature and based on qualitative analysis of the transcribed inter-
views, so that the main categories are as discrete as possible. Table 12 provides an overview of

the coding and the seven main decision categories across all interviews.

Tab. 12: Main decision criteria categories for later-stage ventures

Categories # Count % Count # Words % Words
(1) Management team 85 16.22% 5,781 15.93%
(2) Financial 123 23.47% 6,639 18.30%
(3) Market 50 9.54% 3,485 9.61%

(4) Product 85 16.22% 5,821 16.05%
(5) International scalability 71 13.55% 6,443 17.76%
(6) Business model 69 13.17% 4,337 12.06%
(7) Current investors 41 7.82% 3,733 10.29%

Source: Own illustration based on interviews.

The second column (# count) in Table 12 represents the number of times this code and
its subcodes (see appendix table A3) was used across all interviews, whereas the fourth column
(# words) represents the number of words for which this code appears to indicate the importance

of each category. As Table 12 shows, the most frequent decision criteria participants mentioned
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fall into the financial, international scalability, and product characteristics categories. The least
frequent criteria fall into market and current investor characteristics. The following paragraph

elaborates more on the seven categories in detail.

The most frequently mentioned category associated with later-stage ventures are finan-

cial characteristics. Table 13 shows the main criteria interviewees mentioned in this category.

Tab. 13: Category - Financial characteristics

Category # Count % Count # Words % Words iig\:::r- :g’ei:lster-
Exit
= Strategy and type 7 1,34% 335 0,92% 6 31,58%
= Easiness of exit 9 1,72% 517 1,43% 8 42,11%
Current and past financials
= Revenue 29 5,53% 1,798 4,96% 19 100,00%
= Valuation 17 3,24% 628 1,73% 10 52,63%
= Growth 21 4,01% 1,445 3,98% 14 73,68%
= Margin 17 3,24% 804 2,22% 14 73,68%
= Profit 19 3,63% 1,001 2,76% 16 84,21%
= Cost 4 0,76% 111 0,31% 4 21,05%

Source: Own illustration based on interviews.

The financial characteristics in the context of this qualitative analysis include infor-
mation about current and past financials, as well as a potential exit. Many investors stated that
they put particular focus on revenue and its historic growth when they screen the venture for
the first time. All 19 interviews stressed this as a relevant decision criteria and an important
signal they investigate early in their screening process. In this context, growth is regularly re-
ferred to as a key objective of a new venture (Brush & Vanderwerf, 1992) that also correlates
with the valuation of a new venture (Davila & Foster, 2005), which is a relevant measure for
the investors’ performance. Investors often see growth as a major indicator for future success

and customer acceptance (Barringer et al., 2005), as the following statement shows:

I always look at the current revenue level and the historical growth, as this is a
major indicator for future success. If your product is flying to customers like crazy,
that is what I want and I want to see that in figures.

[Interview No. 16]

If a venture does not show significant revenue growth, investors often interpret it as a

negative signal of problems with the product, market, or management team. This is in line with
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previous research indicating a positive effect between management team experience and the
financial performance of a new venture (Read et al., 2009). In some cases, investors even stated
a threshold of 10% historical revenue growth as a minimum required threshold. A potential
reason for this is the investor’s required return on its investments over a rather short period.
This requires that a fraction of the portfolio needs to have significant growth in order to reach
the expected rate of return to its limited partners (Davila et al., 2003), and also exposes ventures
to additional risk (e.g., additional managerial risk due to additional staff management; Fombrun
& Wally, 1989). The valuation of a company is linked to sales growth. Often, investors calculate
revenue-multiples directly in their minds to evaluate the feasibility of an investment during the
screening process. If investors perceive that the valuation is too high, this can lead to a rejection

of the venture, because it is often perceived as a sign of unrealistic expectations:

“It sends out a negative signal in terms of realistic expectations and also working
together with the team later on. That is unfortunately happening quite often. If the
sense of realism is already so far apart for the valuation, it will also often be the
same for their strategy, internationalization, or recruitment decisions. This is really
not a good sign.”

[Interview No. 4]

Next to valuation, investors mentioned margins and profitability as a relevant decision
criteria. As later-stage ventures are often on the market for a few years (Ruhnka & Young,
1987), margins and profitability have a closer evaluation. It is not a knock-out criteria to be
unprofitable based on the interviews, but if this is the case, other figures, such as revenue
growth, should indicate a potential reason. Some investors investigate what is called the struc-
tural profitability of the business, whereas they compare the cost of customer acquisition per

customer to the revenue per customer:

“It is important that at the core, they are structurally profitable or profitable by the
business model. This means that every new customer, subtracting all production
cost, will result in a profit. Sometimes, of course, marketing costs are still sky high,
but the key is that this business model is profitable, at least in the future.”

[Interview No. 7]
Moreover, prior studies find that profitability is also linked to a firm’s R&D activities,

and innovative activities are positively associated with profitability (Czarnitzki & Kraft, 2011).

Profitability can therefore be seen as a result of previous successful R&D activities:
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“Mhm, if you have a product on the market and customer traction, I also look at
EBIT or general profitability. I mean [ want to see if they are on the path of profit-
ability or if they still burn significant amounts of money. If the management team
has already turned it into a profitably venture, after just 2-3 years, that is very
interesting and valuable.”

[Interview No. 4]

In addition to the venture’s profitability, VCs pay attention to its achieved margins. Of-
ten, the stated margins are the profit-margin (often referred to as return on sales) or gross-mar-
gin. The ability of the venture to create a business that has above industry average gross-margin
was seen as a relevant success factor. VCs often attributed this to an opportunity that the venture
successfully exploited. Another criteria that investors considered consists of the various costs
positions and their ratio to revenue. However, only a few participants mentioned this (4 partic-

ipants), and therefore it can be considered a minor decision criteria in the screening process.

Besides the current and past financial characteristics, the interviewees frequently men-
tioned exit characteristics. Investors try to assess the ease as well as the type (e.g., trade-sale,
IPO, or buyout) of exit that could happen in the future. This is seen as a relevant criteria, as the
investment needs to provide an exit opportunity for the investors; otherwise, this is a knock-out
criteria (Fried & Hisrich, 1994). However, only half of the respondents identified this as a rel-
evant criteria within their screening process. It is therefore considered to be a minor criteria.
This is similar to research on decision-making in early-stage ventures, where exit opportunities
play a minor role in the screening and evaluation of the venture (Tyebjee & Bruno, 1984; Mac-
Millan et al., 1985; Nunes et al., 2014). This might be due to the high uncertainty associated

with the ease of exiting a company across different stages of development.

In case of financial characteristics, further evidence can be found regarding the different
criteria used for early-stage ventures compared to later-stage ventures. So far, past research on
VCs’ decision-making in the context of early-stage ventures does not consider the current or
past financial characteristics of a venture (e.g., Silva, 2004; Franke et al., 2008). Some studies
include exit characteristics, but remain vague in the criteria specified (Sandberg et al., 1988;
Nunes et al., 2014). Following the financial characteristics identified, the second most fre-
quently used coding is associated with product characteristics, which include the information
and features of the product or service that the venture is offering to customers. Table 14 pro-

vides an overview of all six criteria mentioned within this subcategory.
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Tab. 14: Category - Product characteristics

Category # Count % Count  # Words % Words iiirvl:sr- z,/i"exlster'
Product characteristics
= Uniqueness 17 3,24% 766 2,11% 13 68.,42%
= Intellectual property 14 2,67% 504 1,39% 10 52,63%
= Post-entry barriers 7 1,34% 537 1,48% 5 26,32%
= Value-add for customers 34 6,49% 3,187 8,78% 19 100,00%
= Quality of customers 4 0,76% 179 0,49% 2 10,53%
= Unit economy 3 0,57% 218 0,60% 3 15,79%

Source: Own illustration based on interviews.

The value-added that the product provides to clients is a relevant product aspect. Often,
this is associated with the increase in utility that the product provides in the form of revenue
growth or decreasing costs for B2B ventures or high user experience for B2C ventures. The

following statement illustrates the value-added criteria:

“So then it is how much value their product creates, how difficult is it to replicate
such a product, and if the first two are fine, then it is about how easily you can scale
their business model. With replication, I do not necessarily mean patents and stuff
like that, I also mean complex products or unique user experience. So yeah, the
product is really key. To give you some figures maybe, if you have a product with
which you can increase sales from a client by 30% or cut down costs by 70%, this
is huge. You really need to have a product that can fundamentally change the cur-
rent rules and mind-sets of the industry or customers. Yeah, so that is about that, it
is really key.”

[Interview No. 13]

This decision criteria was mentioned by all interviewees. It serves as a predictor for
future customer’s growth and the likelihood of an exit. Participants emphasized this decision
criteria regularly in the context of changing current business conditions and disruptive products
and services that can create significant value for clients (Christensen & Overdorf, 2000). About
half of the participants mentioned assessing if the venture has intellectual property protection
mechanisms, such as patents or trademarks, in place. Based on prior research, the presence of
intellectual property protection is associated with higher start-up valuations, as they signal
growth ambitions and the willingness to protect its marketing assets (Baum & Silverman, 2004;
Busenitz et al., 2005; Mann & Sager, 2007; Jell et al., 2011; Audretsch et al., 2012; Block et

al., 2014). However, many participants mentioned that this is not relevant for their screening
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activity and they consider it only in a potential due diligence phase, as this is the stage at which

they evaluate the value of the patent or trademark. The following statement illustrates this point:

“[...] Yes it is nice to have a patent or something else, but for the initial screening
it is not more than just nice side information. You would need to be able to judge a
patent in order to get some valuable information for your judgement, but at the
screening stage this is impossible, except if you have too much time or are an expert
in a very tiny field so that you can judge that in 2 minutes. This is only a criteria
that is potentially looked at when due diligence would start.”

[Interview No. 14]

Similar to studies focusing on early-stage ventures, participants emphasize the required
uniqueness of the product or service that the company is offering (Tyebjee & Bruno, 1984;
Mason & Stark, 2004). This way, ventures can differentiate themselves from competitors and
offer a unique value proposition to clients. Product-related aspects are often one of the major
reasons for rejecting a venture (Petty & Gruber, 2011). In addition to these three decision cri-
teria, I identified three others, including the ability of the venture to create entry barriers with
the product, the quality of customers, and the unit economy. Entry barriers include aspects such
as customer switching costs, customer loyalty, or capital requirements to replicate the product
(Karakaya, 2002). Investors identified this as a relevant decision criteria and a signal that the
business can be easily rolled out across multiple customers, especially for B2B ventures. The
last product related characteristic is unit economy, which refers to customers’ lifetime value or
acquisition costs. Here, VCs are looking for products with high lifetime values, meaning large
amounts of sales to a single customer over the lifetime of the product. This is often industry-

specific and evaluated over time.

The third most frequently coded category is associated with the management team char-
acteristics. As the early research already indicates, investors that invest in new ventures put
particular focus on the management team, as the majority of the risk is associated with the team
(Franke et al., 2006; Franke et al., 2008; Petty & Gruber, 2011; Hsu et al., 2014).' In the inter-
views, two subcategories were identified: the decision criteria related to the founder itself and

the criteria related to the management team as a whole. As later-stage ventures already employ

19 MacMillan et al. (1985) illustrate the importance of entrepreneurs to a venture capital investor with the following quote:
“There is no question that irrespective of the horse (product), horse race (market), or odds (financial criteria), it is the jockey
(entrepreneur) who fundamentally determines whether the venture capitalist will place a bet at all.” (MacMillan et al., 1985,
pp- 119).
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multiple employees, the management team can consist of founders and non-founders. Table 15

shows an overview of all criteria mentioned within this subcategory.

Tab. 15: Category - Management team characteristics

Category # Count % Count # Words % Words ﬁig}:ser_ :g’e::ster_
Entrepreneur / Founder
= Industry experience 4 0,76% 100 0,28% 4 21,05%
= Education 6 1,15% 341 0,94% 6 31,58%
= Personality 7 1,34% 847 2,33% 7 36,84%
= Track record 3 0,57% 213 0,59% 2 10,53%
Management team
= Growth experience 8 1,53% 439 1,21% 7 36,84%
= Size of team 2 0,38% 170 0,47% 2 10,53%
= Composition of team 17 3,24% 1,070 2,95% 10 52,63%
= Type of previous com- 5 0,95% 496 1,37% 4 21,05%
pany
= Track record team 33 6,30% 2,105 5,80% 16 84,21%

Source: Own illustration based on interviews.

According to the data, market participants are convinced that the track records of the
management team strongly influence their screening decision (cited by 84% of the participants).
Track records include successful past exits with previous companies, relevant prior industry
experience, and relevant past leadership experience. Particularly, investors were looking for a
serial entrepreneurial team that created successful companies in the past. Some VCs indicated
that they look for balanced skills between all management team members, with some team
members being more technical and other having more skills for managing a company. VCs
view these complementary competencies positively on the basis of empirical research (Franke

et al., 20006).

“Typically, ventures are confronted with thousands of different tasks at that stage
and the team needs to tackle these challenges with different skills. You know in
early-stage ventures, you basically need to arrive at a prototype of proof-of-con-
cept. Sometimes, even if you only have IT developers in the team, that is completely
fine for early-stage. But now everything is about growing the venture, so you need
to have people that build sales teams, deal with financials, and build partnerships
and many other things. So you move from people that build a product to people that
build a large company with that and new products.”

[Interview No. 18]
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Some VCs (36.84%) mentioned that they investigate particular growth experience in the
past, and whether enough team members had experience growing a venture because this is the
later-stage venture’s primary goal from their point of view. The size of the team plays only a
minor role in the screening process. Additionally, the interviewees rarely mentioned the type
of company for which the team previously worked. This criteria represents whether team mem-
bers worked in both small companies and large international corporations, or have even been
investors themselves in the past. They placed only minor focus on the individuals in the team.
Investors view the dynamic of the entire team and its composition as more relevant. The per-
sonality of the founder(s) only plays a role in the due diligence process due to the long term
commitment over many years. The favored personality traits include the ability to sustain in-
tense efforts, evaluate and react to risk, honesty and integrity, and being open to suggestions
and criticism (Knight, 1986; Bachher & Guild, 1996). These traits can be assessed only during
personal meetings and not from teasers or business plans from companies. Moreover, investors

do not perceive educational background as a relevant decision criteria in the screening.

“Sure, but it is not that easy. I need to trust the people I invest in. So I try to see
how honest a person is. If he is not honest in a meeting with me, why should he if
money flows into his company. Next to honesty, they need to work like crazy. Pas-
sion and ambition are super important. They will go through hard times over a long
period with their company, if I see that they cannot sustain this efforts and pain, it
is difficult to go further. I would say these two things are important to me.”

[Interview No. 11]

Following the management team, investors focus on the international scalability of the
business, which refers to the ability of the business to scale internationally into new geograph-
ical markets. This category combines both internationalization of companies in new geograph-
ical areas as well as the easiness of scaling / growing these ventures. Often these two aspects
can occur together. In practice, growing a venture often results in using internationalization as
a mean to do so and to position a venture in a new market. Growing rapidly into global markets
can benefit both the founders as well as potential investors (Bailetti, 2012), as it can increase a
venture’s adaptability to uncertain conditions and its willingness to adapt and change (Sapienza
et al., 2006). Through scaling a venture internationally, stakeholder can profit from higher val-
uations and more diversified revenue sources. However, entering international markets also
exposes a later-stage venture to new risk in the form of liability of newness or the liability of

foreignness (Zaheer, 1995; Lu & Beamish, 2001; Johanson & Vahlne, 2009). This is also a
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difference in the decision-making criteria between early-stage and growth-stage ventures be-
cause early-stage ventures rarely focus on international expansion before creating the first prod-
uct. Often, only 20% of young firms have international sales after their first year and take 4
years after receiving the first foreign sales on average (Autio et al., 2000). Table 16 shows an

overview of all criteria mentioned within this subcategory.

Tab. 16: Category - International scalability characteristics

- o -
Category # Count % Count # Words % Words #.Inter A’ Inter
views views
International scalability
characteristics
= Costs of scaling 31 5,92% 2,683 7,40% 16 84,21%
= Time 18 3,44% 1,541 4,25% 12 63,16%
= Strategy 11 2,10% 1,312 3,62% 10 52,63%
= Experience in foreign 7 1,34% 616 1,70% 6 31,58%
markets
= Foreign network 4 0,76% 291 0,80% 4 21,05%

Source: Own illustration based on interviews.

Investors focus on the cost and time needed to scale the venture internationally in par-
ticular. They perceive this as a key goal for later-stage ventures. Particularly relevant is the ease
of scaling the venture. Investors focus on businesses that can easily be replicated in another
international market. Investors are interested in ventures that can quickly scale into new mar-
kets. They are aware of potential competition in other markets and therefore favor ventures that
do not require much time to enter these markets. Moreover, investors mentioned the investment
required to scale into new markets. If a venture requires significant investment in the form of
new infrastructure or need to apply for specific licenses to operate in the new market, they view

this as a relevant aspect to evaluate.

“The most important thing for me is the scalability of the business model really. Do
they have to start from scratch if they go to country X or do they just need to adapt
the product slightly for the new market?”

[Interview No. 6]
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“Mhm, I would say the scalability of the whole model. For us as investors, it is
important that we manage to return the money to our investors at least twice. For
that we need just a few top exits in the portfolio. And it is important to have a "Uni-
corn" in your portfolio, you just need a company, which manages to return the en-
tire fund at once. And that essentially means one thing. Companies that are easy to
scale, especially in other international markets.”

[Interview No. 9]

Investors attributed minor relevance on criteria that include the strategy to scale to in-
ternational markets, experience in foreign markets, and potential foreign networks within the

management team (all cited by less than 52% of all participants).

Another frequently criteria within the screening process is the business model. The busi-
ness model here refers to the structure, governance, and functioning of the business to generate
profit while exploiting a business opportunity (Amit & Zott, 2001; Zott & Amit, 2010). The
past research on decision criteria has largely ignored this decision criteria (see overview in
Nunes et al., 2014), probably due to the focus on early-stage ventures that are still experiment-
ing with their business model. In the case of later-stage ventures, VCs cited the criteria in Table

17.

Tab. 17: Business model characteristics

Category # Count % Count  # Words % Words iiirvl:sr- z,/i"exlster'
Business model characteris-
tics
= Design & structure 31 5,92% 2,683 7,40% 16 84,21%
= Revenue generation 18 3,44% 1,541 4,25% 12 63,16%
= Risks 11 2,10% 1,312 3,62% 10 52,63%
= Flexibility 7 1,34% 616 1,70% 6 31,58%
= Industry KPIs 4 0,76% 291 0,80% 4 21,05%

Source: Own illustration based on interviews.

Within the initial screening, VCs investigate mostly the design and structure of the busi-
ness model that the teaser or business plan describes. They investigate the business model struc-
ture (84% of participants), such as whether it is structured around the user-experience or around
a particular technology. This is mainly to assess the difficulty for competitors to replicate a
business model. This decision criteria is a further distinctive difference compared to early-stage

ventures, which do not have a validated business model, or even any business model.
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“Mhm, let me think. I would say the entire model. [ mean business model. I need to
understand how they work; is it a marketplace, where money making is determent
by a critical mass of people and a structure to keep these people from going to other
players. Or is it designed around a technology. How does the revenue model work;
is it license-based or value-pricing? I really try to assess the functionality of the
business model. I do not really like models that are just running around the cost. I
mean cost-leadership is an old concept, but many ventures still follow this. But I
really do not like ventures that just exist to produce a mass product cheap;, it is not
as nice to scale as other models are.”

[Interview No. 4]

Next to the structure and design of the business model, investors stated that they also
investigate the specific risk that can be present in the business model. Risk here refers to char-
acteristics of the business model such as only relying on one key technology that is associated

with high uncertainty and volatility or relying on one partnership, such as a key supplier.

“And one last point, [...] if there is a "single point of failure" then we would not go
in there either. A single point of failure may e.g. a company that is active on the
internet and is financed by advertising [...]. and when the company gets 90% of the
traffic from Google, and then Google changes its algorithm and suddenly comes
down to 10%, so if Google's dependency is too big. *

[Interview No. 3]

VCs also mentioned the flexibility of the business model to maintain the ability to adapt
it, specific industry KPIs such as conversion rates or size of shopping basket, and how the
business generates revenue through the business model. However, they assign the biggest im-
portance to the structure of the business model. Market characteristics are another category of
decision criteria applied in the context of later-stage ventures. Market characteristics are criteria

that relate to external market conditions that the later-stage venture cannot influence.

Tab. 18: Category - Market characteristics

Category # Count % Count # Words % Words ﬁig}:ser_ :g’e::ster_
Market characteristics
= Competition 12 2,29% 654 1,80% 8 42,11%
= Market size 16 3,05% 946 2,61% 11 57,89%
= Market growth 4 0,76% 62 0,17% 4 21,05%
= Legal and governmental 7 1,34% 473 1,30% 6 31,58%
constrains
= Scope (narrow or broad) 5 0,95% 647 1,78% 4 21,05%
= Suppliers and distributors 1 0,19% 25 0,07% 1 5,26%

= Timing of entry 1 0,19% 145 0,40% 1 5,26%
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= Access to market 4 0,76% 533 1,47% 4 21,05%

Source: Own illustration based on interviews.

Table 18 summarizes all criteria mentioned during the interviews in this category. One
of the major criteria is competition in the venture’s market (cited by 42% of participants). In-
vestor stated a clear preference for markets with relatively low levels of competition. However,
investors pointed out this not to be a major criteria in their screening decision. In addition,
similar to early stage research, investors stated that they look at the potential market size of the

venture to assess exit potential (Tyebjee & Bruno, 1981; Tyebjee & Bruno, 1984; Sudek, 2007).

“I would say market potential. Is it really a big market they want to tackle and how
is this market growing. From experience it is very important to focus on ventures
where I could see a big market ahead of them. You know we need +10x returns on
our investments. So small markets will not keep us performing.

[Interview No. 7]

Besides market size, market growth, and competition, investors cited criteria related to
legal constraints, market scope, entry timing, and access to the market. However, VCs rarely
cited these criteria in the decision process in the context of later-stage ventures. The last cate-
gory consists of criteria about existing shareholders, meaning other investors. In screening later-
stage ventures, investors put particular focus on this aspect. Table 19 shows the four identified

criteria within this category.

Tab. 19: Category - Current investor characteristics

- o, -
Category # Count % Count # Words % Words #.Inter A’ Inter
views views
Current investor character-
istics
= Reputation 16 3,05% 1,334 3,68% 14 73,68%
= Familiarity 13 2,48% 1,091 3,01% 12 63,16%
= Type of investor 10 1,91% 828 2,28% 10 52,63%
= Network 2 0,38% 480 1,32% 2 10,53%

Source: Own illustration based on interviews.

As Table 19 shows, the majority of VCs focus on the reputation and familiarity of ex-
isting investors (73% of participants). Some put particular focus on reputation, since they state
that this helps the portfolio company, and therefore their potential investment, to achieve higher
returns. Prior studies show that venture capital investors with higher reputation can increase the

likelihood of positive exits in the form of [POs (Nahata, 2008; Krishnan et al., 2011). They see



3 Qualitative analysis of decision criteria 69

an existing reputable investor as a positive sign of the quality of the later-stage venture. Further,
investors stated that the more familiar they are with the existing investor, the better it is, as they
will potentially share a long-term relationship. Divergent goals can exist in an investment in

some cases, and some investors might exploit other investors.

“We look at the current cap-table. What we are mainly interested in is to see who
has already invested in the venture. Were they able to raise money from good in-
vestors or from unknown investors that nobody ever heard of. Since this is also a
quality indicator for us, if you only raised money from somebody unknown in the
ecosystem, that typically means that all others rejected you. Are we talking big guys,
like “investor name” with a huge reputation in the market or are we talking about
an unknown investor, let it be a VC or an angel or a family office. This is also a
difference, since you need to assess it based on your own investment vehicle. Like
us, we like big investors with good reputations, since we believe that they can con-
tribute a significant portion of the value in the venture. Of course, big players are
not without risk, but we believe on the upside.”

[Interview No. 13]

In addition, the type of investor plays an important role in the screening. Some favor
institutional investors such as private equity funds; other favor a diverse base of investors (e.g.,
a mix of business angels and VCFs). Some argued that this is a relevant criteria, as diverse sets
of interests need to be managed. A small set of respondents stated that they also evaluate the
network that existing investors have to further support the venture in client introductions or

follow-on fundraising.

Besides the identified decision criteria, investors discussed the duration of their decision
process and the criteria that are only relevant in the screening process. On average, participants
stated that they have a rather quick screening process. Investment opportunities are initially
screened generically on industry, stage, and geography. Following this, the actual screening
activity takes up to 10 minutes. This is in line with previous research on the decision-making
processes of VCs, which show longer assessment durations for later-stage companies than for

early-stage ventures (Hall & Hofer, 1993). The following statement illustrates this point:

“Maximum would be 10 minutes, I would say. Not really more than that. It needs
to be quick, otherwise I waste my time.”

[Interview No. 13]

The analysis above answers the first research question by giving evidence on what de-

cision criteria investors use in the context of later-stage venture screening. The information
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signals are divided into seven main categories: (1) management team characteristics, (2) finan-
cial characteristics, (3) market characteristics, (4) product characteristics, (5) international
scalability characteristics, (6) business model characteristics, and (7) current investor charac-
teristics. Within these categories, investors expressed several decision criteria that either in-
crease the expected return or reduce the perceived risk of a potential deal from their point of
view. These results contribute to the entrepreneurial finance literature, by providing a new set
of criteria that investor are using when screening later-stage ventures that is different to the
criteria used in the context of early-stage ventures. New criteria in the context of later-stage
ventures, which have not been identified or used in past, are financial characteristics (e.g. rev-
enue growth, margins or profitability), business model characteristics (e.g. design or flexibil-
ity), current investor characteristics (e.g. reputation or familiarity), and internationalization
characteristics (e.g. cost or time to internationalize). Product related (e.g. uniqueness of the
product or the availability of a prototype), team related criteria (e.g. industry experience or
education), and market related characteristics (e.g. size of the market) are also used in previous
research in the context of early-stage ventures, however have different operationalization when
being assessed in the context of later-stage ventures. For example, research focusing on early-
stage ventures, industry experience is deemed to be one of the most important criteria of the
management team in order to increase the chances to establish an initial product or service.
Whereas for later-stage ventures, the track record of the teams seems to play the most important
role in order to provide investors with comfort on the management team quality to grow a com-

pany rather than build an initial product.

3.3.2 Importance of specific decision criteria

Despite the various decision criteria that investors state, it remains unclear what im-
portance investors attribute to each, and if trade-offs exist. However, prior research shows that
investors simultaneously use a limited set of decision criteria in their decision process and do
not rely on a “laundry list” of a large number of decision criteria (Bachher & Guild, 1996;

Muzyka et al., 1996; Shepherd et al., 2000; Sharma, 2015).

Tab. 20: Importance of the stated decision criteria in interviews

o -
Criteria Category % Count % Words /.0 Inter

views
(1) Revenue Financial characteristics 5,53% 4,96% 100,00%
(2) Value add for customers ~ Product characteristics 6,49% 8,78% 100,00%

(3) Design Business model characteristics 5,92% 5,68% 94,74%
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rack record team anagement team characteristics s () y () y 0
4) Track d M h isti 6,30% 5,80% 84,21%
rofit 1nancial characteristics y 0 y 0 y 0

5) Profi Fi ial ch isti 3,63% 2,76% 84,21%
(6) Costs International scalability characteristics 5,92% 7,40% 84,21%
Towt 1nancial characteristics , ( ,98% , (
NG h Fi ial ch isti 4,01% 3,98% 73,68%
argin 1nancial characteristics y 0 y 0 , 0

8) Margi Fi ial ch isti 3,24% 2,22% 73,68%
eputation urrent investor characteristics s () 5 () R ()

9) Rep i C i h isti 3,05% 3,68% 73,68%
(10) Uniqueness Product characteristics 3,24% 2,11% 68,42%
(11) Time International scalability characteristics 3,44% 4,25% 63,16%
amiharit urrent imvestor characteristics ,48% ,01% ,16%

(12) Familiarity C i h isti 2,48% 3,01% 63,16%
arket size arket characteristics s 0 s 0 y 0

13) Market si Market ch isti 3,05% 2,61% 57,89%
(14) Industry KPIs Business model characteristics 3,05% 2,16% 57,89%
omposition of team anagement team characteristics , ( ,95% , (

(15) Compositi f Manag h isti 3,24% 2,95% 52,63%
(16) Valuation Financial characteristics 3,24% 1,73% 52,63%
ntellectual propert roduct characteristics ,067% , ( ,63%
(17) Intell 1 property Prod h. isti 2,67% 1,39% 52,63%
trate nternational scalability characteristics y 0 y 0 y 0

18) S gy I ional lability ch: isti 2,10% 3,62% 52,63%
¢ of investor urrent investor characteristics s () s () K ()

19) Type of i C i h isti 1,91% 2,28% 52,63%

Source: Own illustration based on interviews.

To determine the most relevant decision criteria, I draw on the information gained in the
interviews. To distil the most relevant decision criteria, I investigate the frequencies that inves-
tors mention specific criteria, and conduct a further in-depth analysis of the transcribed data
and engage in additional discussion with researchers. Table 20 shows the most frequently iden-
tified criteria that more than 50% of the participants mentioned (including word and coding

frequencies).?’

The data in Table 20 show that, in the screening process, investors place particular focus
on the venture’s historical revenue as a measure for higher expected returns (mentioned by all
participants). Participants often refer to this criteria as the most relevant indicator for the ven-
ture’s future success. Investors often use this in conjunction with revenue growth and typically
examine it first. This is in contrast to research on decision criteria used in the case of early-

stage venture, that mainly focus on team characteristics (Franke et al., 2008, Nunes et al., 2014).

Following the financial criteria, investors place high importance on the value-added that
the product or service creates. While understanding the product, VCs assess the magnitude of
the impact the product can have and how innovative it is. Again, all participants stated this

decision criteria in the context of later-stage ventures, but in the context of early-stage ventures

20 In addition, investors mentioned that they often do not use more than eight decision criteria in their judgment, as otherwise,
the screening takes too much time and the amount of information otherwise overwhelms them.
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it has been operationalized differently in past research (Manson & Stark, 2002; Kollmann &
Kuckertz, 2010). Here research mainly identified criteria that addressed the uniqueness or pa-

tentability of a product, but not its impact like in the context of later-stage ventures.

After these two decision criteria, VCs named the business model and management team
as important decision criteria (both stated by more than 84% of participants). This is in contrast
to research focusing on early-stage ventures showing that investors place the highest importance
on the management team and have so far not identified or used this criteria (Franke et al., 2006;
Franke et al., 2008). VCs indicated that track records play an important role, as later-stage ven-
tures have different challenges compared with early-stage ventures. In contrast to early-stage
research, profitability plays an important role in the context of later-stage venture screening.
Based on the data, 84% of participants indicated that they use this as a criteria in their screening
process. This is linked with the decision criteria focusing on the margin of the venture, and
investors see it as a major proof of success of the venture’s innovation. Besides financial char-
acteristics, VCs mentioned international scalability as a highly important criteria across all de-
cision criteria. Investors often mentioned investment/cost and time in conjunction. VCs pointed
out that this can have a significant influence on their expected return. In addition, the current
capitalization table played a considerable role across all criteria, in contrast to early-stage ven-
tures, where often no institutional investor exist yet and therefore this criteria cannot be found
in existing literature for early-stage ventures. Particularly, investors mentioned the influence

that existing external investors can have on the entrepreneurs’ goals.

Many other criteria played an important role, including the uniqueness of the product or
the assumed market size of the later-stage venture. However, in many cases, VCs stated that
they mainly investigate this criteria when it comes to a first meeting or due diligence. VCs
mentioned this in particular with regard to intellectual property protection, valuation, interna-
tionalization strategy, and the team composition. They argued that in the initial screening, it is
not possible to assess these criteria properly in time, and they therefore do not serve as major
criteria. Moreover, several investors stated that they only rely on up to eight criteria; otherwise,
it would take too much time to screen and create a process that is too complicated to process a
larger number of criteria in a short time. In summary, the data demonstrate that investors rely
on different criteria for later-stage venture screening compared to early-stage screening. More-

over, this study identifies and describes the seven most frequently used decision criteria.
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4  Method: Measuring decision behavior with conjoint designs
4.1 Method and operationalization

The previous chapter identified decision criteria, which VCs use when making a screen-
ing decision on a later-stage venture. However, it is still not clear how these information affect
investors’ actual decision-making in reality. It is important to understand how these various
information interact to clarify investors’ decision-making, identify trade-offs, understand the
relative importance of different signals, and possibly improve investors’ decisions. Therefore,
in this method chapter, I describe method to further measure decision-making behavior in the
context of later-stage ventures, elaborate upon its advantages over other methods, and define
the design chosen to model real-time decision-making. Moreover, I explain its realization fur-

ther.

4.1.1 Conjoint analysis vs. other methods

An important question to be answered within this dissertation is which method is the
most appropriate for answering questions RQ2-RQ5. Decision criteria research uses many
methods to get a better understanding of decision-making. Table 7 (see Chapter 2.2.2) provides
an overview of the methods used for decision criteria research since the first studies by Pointex-
ter in the 1970s. As Table 7 (see Chapter 2.2.2) shows, the most frequently employed methods
when analyzing VCs’ decision-making are questionnaires and interviews. The majority of the
studies that rely on this method implement questionnaires and interviews such that they ask
investors to rate multiple items on a Likert scale to indicate the importance they attribute to a
single decision criteria, one after the other. Studies relying on the method often conclude that
certain criteria are more important than others are or try to identify specific knock-out criteria.
These studies provide the first deeper insights into investors’ decision-making behavior and the
importance of various information signals. Nevertheless, these insights suffer from several lim-
itations and biases due to the method. Hall & Hofer (1993) were among the first to employ real-
time investigation methods compared to the post-hoc questionnaires or interviews that previous
studies use. They show that in contrast to all previous studies, real-time investigation methods
yield different results. For example, studies that use questionnaires or interviews show that in-
vestor put the highest importance on the team’s characteristics or the characteristics of the

founder / entrepreneur. In contrast to these results, the real-time investigation by Hall & Hofer
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(1997) shows that VCs pay relatively little attention to this criteria and focus on other aspects

of the venture.

As Shepherd & Zacharakis (1999) point out, questionnaires and interviews that aim to
analyze decision-making behavior rely on self-reported decision behavior from past decisions.
In this context, past research in various fields shows that relying on this post-hoc and self-
reported information is very likely to yield biased results (Huber & Power, 1985; Golden, 1992;
Zacharakis & Meyer, 1998; Elgar et al., 2005; Shachar & Eckstein, 2007). There are three main
reasons for these biased results. One has roots in participants’ recall bias (Van den Brink et al.,
2001). Recall bias is present when participants cannot correctly recall, due to cognitive limita-
tions, circumstances in the past or attribute significantly higher or lower importance to specific
circumstances. Applying this risk to the research question of this dissertation, asking investors
about their decision-making behavior may also suffer from investors’ inability to recall the cor-

rect decision-making. Some refer to this bias as post-hoc bias.

The second issue relates to self-reporting bias. As in many studies, investors are asked
to state their decision policy via several question items. This method can lead to a self-reporting
bias, which occurs when research participants respond in a way that makes them look good
compared to others. Regularly, they under-report aspects that could be considered inappropriate
and over-report aspects that others see as appropriate. This leads to a tendency to answer and
respond in professionally or socially desirable ways, and to not give a correct representation of
real life. This bias exists in various domains, especially when using questionnaires or interviews

(Moorman & Podsakoff, 1992; Donaldson & Grant-Vallone, 2002; Elgar et al., 2005).

The last methodological problem relates to the separate measurement of items in a ques-
tionnaire or interview. Especially in decision scenarios, studies indicate that participants show
a “tendency to the top” (MacMillan et al., 1985) if decision criteria are measured separately.
For example, in the case of product selection using a questionnaire, participants often rate each
criteria presented as very important to them, even though other studies show that their actual
decision-making can hardly be predicted with these measures. This often leads to results that
can be summarized as “nearly everything is important to participants.” This univariate approach
leads to this bias, which is why some studies argue for the use of multivariate approaches that
measure decision criteria and participants’ behavior conjointly. This makes the decision sce-
nario more realistic to participants and enables researchers to measure multiple criteria and their
interactions simultaneously (often also called “CONsiedered JOINTI]y” characteristics) (Lohrke

et al., 2010; Backhaus et al., 2015).
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Because of the limitation of questionnaires and interviews, as well as this study’s re-
search questions, I use real-time conjoint analysis, as prior research in this field suggests. This
makes it possible to measure decision criteria conjointly and allows for an accurate representa-
tion of private equity investors’ decision behavior. This follows in line with studies in this field
that also implement conjoint analysis (Riquelme & Rickards, 1992; Muzyka et al., 1996; Shep-
herd & Zacharakis, 1999; Shepherd, 1999a; Shepherd, 1999b; Shepherd et al., 2000; Franke et
al., 2006; Franke et al., 2008; Hsu et al., 2014).

Another frequently used real-time method in the field of the decision-making research
into private equity investors is “verbal protocols.” Verbal protocols are transcripts of individual
thought processes. In this method, participants are asked to describe his / her decision-making
approach based on a particular presented case and to “think aloud” on everything that is in his
or her mind. The described decision process is then recorded directly by the researcher or with
the help of a recording device. The recorded decision process is then transcribed and analyzed
via a coding schema (Nisbett & Wilson, 1977; Sandberg et al., 1988; Someren et al., 1994).
There have been a few studies using this method in a context similar to that of this dissertation

(Sandberg et al., 1988; Hall & Hofer, 1993; Zacharakis & Meyer, 1995; Mason & Stark, 2004).

While it allows for an in-depth analysis of the decision-making process and overcomes
some limitations of surveys, this method is not without limitations. Because of the intense effort
to undertake such a study, only a very few participants can participate. Sandberg et al. (1988)
use one individual as the basis of analysis, whereas Hall & Hofer look at four individuals. More
recent studies, such as Mason & Stark (2004) and Carter et al. (2007), use data from 10 to 35
individuals. This leads to a problem with the external validity of the results from a verbal pro-
tocol analysis. While it minimizes recall and post-hoc rationalization biases and offers new
insights into the decision-making process and criteria, this method has additional limitations.
First, this method is subject to the researcher’s subjectivity in the coding, interpretation, and
analysis of the transcribed thought process (Riquelme & Rickards, 1992). Next, the measure of
“thought units” in a verbal protocol can be seen as an imperfect measure of the importance of
a decision criteria. The criteria respondents mention most frequently are not necessarily the
ones with the biggest influence on the individual’s decision behavior. Even the contrary can be
the case. Participants may repeat a certain criteria several times, if the participant is not certain
about the importance of the criteria. Moreover, the artificial situation that respondents confront
(“thinking aloud”) is unusual in their daily business and may be uncomfortable for the partici-

pant, resulting in a biased representation of their thinking and decision behavior. Lastly, verbal
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protocols cannot provide an adequate ability to compare the relative importance of various de-
cision criteria (Zacharakis & Meyer, 1995; Shepherd & Zacharakis, 1999; Zacharakis & Shep-
herd, 2007; Smith et al., 2010). These reasons suggest that conjoint analysis is the appropriate
method to analyze the decision-making behavior of private equity investors in the context of

this study.

In addition to surveys and verbal protocols, a few studies use archival records analysis
in the context of private equity investors’ decision behavior (Boocock & Woods, 1997). The
approach in this method is to collect archival documents from participants and several sources
(e.g., meeting minutes, email conversations, or interviews) and then to identify patterns across
all of these documents. Researchers to this regularly with only one participant to derive propo-
sitions for testing in further research. Archival document analysis has very similar limitations
to verbal protocols, and I therefore did not choose this method in the context of this thesis.
Based on the advantages of conjoint analysis described in regards to the research questions and
the limitations of other methods, I chose an experimental conjoint analysis for this dissertation

as the most appropriate method.

However, conjoint approaches also come with limitations. Conjoint studies often rely
on a hypothetical context and is therefore lacking actual real life consequences of the decisions
made. This questions to what degree data from conjoint studies can describe “true” preferences
(Lohrke et al., 2010). In order to mitigate such a risk, researchers have suggested to use incen-
tive-aligned approaches, to confront participants with real life consequences of their decision

(Ding et al., 2005).

4.1.2 Conjoint method — choice based conjoint

Even though conjoint methodology offers an appropriate technique to get insights into
decision-making behavior of individuals, there are many different types of conjoint analysis
and different aspects to consider when applying conjoint methods. The idea and underlying
concept of conjoint analysis was first introduced by Luce & Tukey in the 1960s (Luce & Tukey,
1964). Conjoint analysis are multivariate methods to evaluate preference structures of individ-
uals (Lohrke et al., 2010; Orme, 2010; Backhaus et al., 2015; Backhaus et al., 2016). The key
component of conjoint analysis are so called “objects”. An object (e.g. a car) consists out of
several “attributes” (e.g. color of the car, horsepower, petrol consumption, and many others)
and multiple objects (e.g. various cars) are evaluated / rated by individuals to indirectly describe

and measure their decision-making and preference structure. The various objects (different cars)
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are described with the same attributes (e.g. color of the car, horsepower, petrol consumption,

and many others) that only differ in their attribute specification (e.g. red car, blue car, yellow

car — for the attribute color of the car). These specifications are often named “levels”. Further-

more, conjoint analysis assumes that individuals view and evaluate objects (e.g. cars) holisti-

cally with all their attributes (often referred to as “CONsidered JOINTly”) (Backhaus et al.,

2016). All conjoint methods rely on this basic concept and mainly differ in the way these objects

are presented to participants, how individuals can evaluate the presented objects and what level

of analysis can be done based on the captured data. The following illustration (Figure 7) shows

an example conjoint experiment case.!

Fig. 7: Illustration of a conjoint study

Attributes Carl Car2 Car3
(Object 1) (Object 2) (Object 3)
Color Red Green Red
Horsepower 110 120 90 level
Petrol consumption 4.9 liter 5.9 liter 4.1 liter
# of seats 7 4 5
Which car would you buy? X

Source: Own illustration.

There are four main types of conjoint methods relevant to the research question of this

dissertation. These different types are:

1. Conjoint value analysis (CVA — sometimes called traditional conjoint analysis (TCA)

or rating based conjoint analysis (RBC))

2. Choice based conjoint analysis (CBC — sometimes referred to as discrete choice analy-

sis)

21 This is only an illustration of how a conjoint experiment can be presented to individuals. In this case, it is a choice based

conjoint analysis with 3 choice sets.
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3. Adaptive conjoint analysis (ACA)
4. Hybrid conjoint analysis (HCA)

Past entrepreneurship research has started to use conjoint methods starting in the year
1999 with a study by Shepherd (1999a). Since then, the majority of studies have used CVA
approaches in VC decision-making or entrepreneurial career decision-making context (Lohrke
et al., 2010). However, the number of studies in the entrepreneurship context that employ con-
joint methods are still limited, compared to marketing research, which has employed conjoint
approaches more often (Green & Srinivasan, 1990; Green et al., 2001; Lohrke et al., 2010;
Agarwal et al., 2015). So far, VC decision-making research has not used CBC or ACA ap-

proaches.

The above mentioned types of conjoint analysis differ mainly in the way how objects
are evaluated by individuals (this is defined as the depended variable in a conjoint analysis).
Here, the first type of conjoint methods, CVAs can be implemented in two different ways. One
way of implementing CV As is to confront individuals with a set of objects and ask the individ-
ual to rank all objects in order of importance.?> Another way is to ask individuals to rate an
object one by one based on a Likert scale (e.g. such as the attractiveness of an object) (Kalish
& Nelson, 1991; Wittink et al., 1994). The second type of conjoint methods, CBCs do not
measure the decision based on a rating scale, but instead ask the individual to perform discrete
decisions (e.g. yes or no). Within this method, individuals are confronted with several objects
and need to decide which one they would chose or if they even would chose none of the objects
presented to them (Wiley et al., 2010; Halme & Kallio, 2011). The third and fourth type of
conjoint analysis, ACAs and HCAs try to measure the decision-making of individuals in a two-
step process. In the first step, individuals are asked to indicate the importance and relevance of
all attributes. Based on this indication by the individual, pair-wise comparisons are created that
the individual need to decide on. That way, a highly individual data collection design is

achieved (Johnson, 1987; Backhaus et al., 2015; Backhaus et al., 2016).

Another aspect relevant for all conjoint methods is the definition of an appropriate
“stimuli” for the objects. A stimuli in terms of a conjoint analysis is the combination of attrib-
utes and levels that participants will be exposed to. Here two options exist. One is called “full-
profile method”, were all attributes of an object are simultaneously presented to the individual.

Another option is the so called “trade-off-* or “two-factor-method” (Gustafsson et al., 2003).

22 Another related method is to ask individuals several trade-offs between 2 different objects presented to them.
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In this method not all attributes of an object are simultaneously presented to the individual, but
instead always two attributes at a time. The choice between the two is mainly dependent on
three aspects, such as cognitive capabilities of participants, link to reality, and duration of the
study. As in conjoint analysis the correspondence to reality is seen as a key advantage of this
method, full-profile methods are the most regularly used. The duration of the study is not sig-

nificantly different within both configurations (Backhaus et al., 2016).

All the mentioned differ also in several other aspects. The following table (Table 21)
compares conjoint methods in view of the described research questions and will elaborate why
a CBC approach is chosen. As seen in Table 21, the methods are compared based on the deci-
sion approach, the easiness of use, level of realism, the engagement level, the duration per
choice, possible modelling of utilities, sample size needed, estimation possibilities, and number

of attributes and levels appropriate.

Tab. 21: Conjoint method comparison

Criteria CBC CVA ACA or Hybrid
Full preference ranking Mixture of ranking and
Decision approach Discrete decision
or rating decisions
Easiness of use ++ 0 ++
Level of realism ++ - +
Level of engagement ++ 0 ++
Average duration per choice > 4 min (ranking)
(in seconds) P 11 sec (single rating) .
Linear Linear Linear

Possible modelling of utilities Optimal Optimal Optimal

Discrete Discrete Discrete
Estimation on aggregate level Yes No Yes
Estimation on individual level Yes Yes Yes
Interaction estimation Yes No Yes
Large number of attributes - -- ++
Sample size needed 100 50 200

Legend: ++ very good + gut 0 average — little — not useful

Source: Own illustration based on Orme, 2009; Backhaus et al., 2015; Backhaus et al., 2016; Asioli et al.,
2016.
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As seen in Table 21, the different methods differ in many ways. In regards to the re-
search questions of this dissertation, it is relevant to select the most appropriate method. First
of all, VCs often receive the first information on an investment opportunity via email in the
form of a teaser or a business plan. Research has shown that VCs investigate this information
in a rather short period of time (Hall & Hofer, 1993). Moreover, investors use a combination of
several criteria and do not investigate the opportunity based on isolated characteristics (Mac-
Millan et al., 1987; Bachher & Guild, 1996). In addition to that, VCs come to a discrete decision
(yes or no / go further or reject) within their screening activities to decide which companies to
investigate further and which not, rather than rating each opportunity. This leads to an absolute
decision (Tyebjee & Bruno, 1984; Fried & Hisrich, 1994; Boocock & Woods, 1997). Finally,
within the screening process of VCs, they tend to rely on a limited set of criteria and not an
exhaustive due diligence approach. Combining these findings with the research question, lead

me to the choice of a CBC as the most appropriate method for this dissertation.

CBC approaches have not been used in previous studies that investigate decision criteria
of VCs, arguably due to the software support needed to execute CBC studies, higher number of
sample size needed, more complex analytic approaches needed to analyses the data and the

general novelty of the method in the context of entrepreneurship research.

4.1.3 Conjoint design

This dissertation follows a recommended approach by the literature in order to execute
and design a conjoint study (Orme, 2002; Gustafsson et al., 2003; Backhaus et al., 2016). As
seen in Figure 8, a conjoint study starts with the selection of decision attributes and levels.
Within CBCs it is generally recommended to not include more than six to seven attributes in a
study, as otherwise the decision scenario is too complex for individuals (Orme, 2002). Based
on the results from chapter 3, the following attributes were seen as the most relevant to inves-

tors:

* Revenue growth

* Business model design

= Profitability

* Current investors

* International scalability of the company
» Value-added of the product / service

= Track record of management team
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Fig. 8: Conjoint design and execution plan

Conjoint Approach Description
. Describe and select attributes and
1) Select attributes and levels of later-stage venture
Benchmark attributes and levels
leVCIS against conjoint assumptions
o . Trade-off vs. full profile conjoint
2.1) Conjoint design method
(stimuli)
. . . Decide on experimental design (full
22) ConJ oint deSIgn vs. reduced) and relevant parameters
(i.a. orthogonality, randomness. choice
(reduced Vvs. ﬁlll) tasks, options. efficency)

Decide on how stimuli is presented to
participants (here: later-stage ventures)
Estimate time needed for choices

Select appropriate method of data
collection (mail, online, face-to-face.
interview...)

Employ appropriate estimation method
(e.g. hierarchical Bayesian regression)
Employ data quality test of data
gathered in conjoint study

Source: Own illustration.

In order to specify the attributes and levels, both need to meet the following conditions

in the context of a conjoint study: (1) attributes and levels need to be preference relevant, (2)

attributes and levels need to be feasible, (3) attributes should be independent, (4) levels within

each attribute should be mutually exclusive, (5) attributes that cannot be adequately described

in words should be represented in multimedia, (6) approximately balance the number of levels

across attributes, (7) attributes and levels should have a concrete meaning and (8) no so called

“knock-out” level should be present (Orme, 2002; Weiber & Miihlhaus, 2009; Backhaus et al.,

2016). Based on the interviews from chapter 3, the following decision attributes and levels were

selected (see Table 22):



4 Method: Measuring decision behavior with conjoint designs 82

Tab. 22: Conjoint attributes and levels chosen for study

Attribute Levels Description?
Current revenue 10% p.a. Represents the venture’s average
growth 20% p.a. yearly revenue growth rate over the
50% p.a. last years.
100% p.a.
Current profitability Not profitable Describes the current profitability
Break-even of the venture.
Profitable

Management team

No team member with relevant track record

Describes if the management team

(track record) Some team member with relevant track record  has relevant track record (e.g. in-
All team member with relevant track record dustry experience or leadership ex-
perience).
Value added for Low Describes the value added for the
customers: Medium customer through the product or
High service. Low value added repre-

sents marginal improvement (e.g. in
cost-reduction or service quality),
whereas high value added repre-

sents significant improvements.

Current investors

No external investors
External investors - Unfamiliar to you

External investors - Tier 1

Describes the type of current inves-

tor, if any.

International scala-  Easy Describes the difficulty of scaling

bility Moderate the venture internationally, in terms
Difficult of the time and investment needed.

Business model?* Lock-in Describes the key focus of the ven-

Innovation-centered
Low cost

Complementary offering

ture’s business model

Source: Own illustration.

First, the condition of preference relevance needs to be met (1). This can be assumed,

as the attributes and levels were derived from qualitative analysis in chapter 3. The next condi-

tion (2) states that attributes and levels need to be feasible. This means that the described object

23 The information on each attribute, level and the description and its operationalization in a conjoint study is explained in

section 4.1.4.

24 Additional explanation on the business models is displayed in the appendix (see Table A5).



4 Method: Measuring decision behavior with conjoint designs 83

(here: later-stage ventures) can be observed in reality and is not a combination of attributes that
would never occur in reality. Asking a group of researchers and investors (see section 4.1.4) if
all combinations of the different levels and attributes are observable in the market resulted in a
confirmation that all combination of levels in Table 22 can be observed in the market. The third
condition (3) states that attributes should be independent. Here, the attributes should not have
an empirical dependency towards each other. This conditions implies, that two attributes and
its respective levels can occur in reality and are seen as independent from each other by partic-
ipants. This condition was additionally tested with a group of researchers and investors (see
section 4.1.4). All confirmed the empirical independence of the stated attributes and levels in
Table 22. Even if empirical studies show statistical relationships between two attributes (e.g.
experienced team members have influence on profitability of a firm), as long participants con-
firm that these objects can occur in reality this assumption can be deemed appropriately full-
filled. Furthermore, if such dependencies are existing, statistical analysis can reveal them. If a
strong dependency towards one attribute exist, one can expect this to be a highly dominant

attribute criteria compared to all other attributes based on statistical analysis.

Furthermore, the attributes should be preference-independent from each other. This con-
ditions states that the estimated utility of a specific level of one attribute is not influenced by
another level of a different attribute.”> However, this assumption can be violated in a conjoint
analysis if interactions effects between attributes exist. This violation does not harm the effi-
ciency of the estimation nor the conjoint analysis validity. In the context of this thesis, it is even
an objective to understand potential interactions between decision criteria. This assumption is
mainly relevant if scholars and practitioners want to make predictions on future decisions or to

do market simulations based on an additive conjoint model (Backhaus et al., 2016).

The fourth condition (4) assumes that the levels within each attribute should be mutually
exclusive. An example of a violation of this conditions can be described as follows: If an attrib-
ute (e.g. management team) of an object (e.g. later-stage venture) consists of three levels (e.g.
a) industry experience; b) young age; c) entrepreneurial experience), the three levels are not
mutually exclusive. If participants select a later-stage venture with a team that has industry
experience over a team with entrepreneurial experience, this does not mean that the industry
experience is more important to investors. It may be the case that both are equally important,

but cannot be selected due to not been mutually exclusive.

25 This is an assumption of an additive conjoint model.
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The fifth conditions (5) assumes that if attributes or levels cannot be adequately de-
scribed in words, they should be represented in multimedia. In order not to violate this assump-
tion | have tested the attributes and levels from Table 22 with a group of researchers and inves-
tors (see section 4.1.4). All attributes and levels are adequately described from their point of

view.2°

The next condition, condition six (6), states that in a conjoint study the number of levels
across attributes should be approximately balanced. This is to avoid the so called “number of
level effect”. A “number of level effect” is present, when a decision is influenced by the number
of levels across different attributes. Attributes that have more levels tend to receive a higher
importance than others. This is attributed to the phenomenon that participants assume that at-
tributes with more levels indicate a higher relevance (Wittink et al., 1990; Wittink et al., 1992;
Orme, 2002; Verlegh et al., 2002). In the case of this dissertation, the levels across attributes
are nearly balanced. Only the attributes revenue growth and business model have one additional
level compared to the others. As many of the research questions are focused on interaction
effects of characteristics of the decision maker (e.g. entrepreneurial experience) or the invest-
ment firm (e.g. family office) with various attributes, the presence of number of level effects

does not expose the empirical analysis to a major risk.

The seventh (7) condition states that attributes and levels should have a concrete mean-
ing. In order to not violate this assumption I have tested the stated attributes and levels from
Table 22 with a group of researchers and investors (see section 4.1.4). All attributes and levels
had a specific meaning to them. Lastly, the eighth condition states that no so called “knock-
out” level should be present in a conjoint study. This condition was tested with a group of
researchers and investors (see section 4.1.4). All confirmed that no knock-out criteria was pre-
sent and as soon as a venture passes a generic screening (this means matching investment size,
geography, stage and industry), the investor will consider the venture in their actual screening
process. Still though, statistical analysis can reveal levels with low utility and therefore indicate

what type of later-stage ventures would not pass the screening.

After completing the first step to design a conjoint experiment (see Figure §), the second
step is to define the stimuli. The stimuli in terms of a conjoint study is the combination of

attributes and levels that participants will be exposed to. Here two options are possible. The

26 The information on each attribute, level and the description and its operationalization is explained in section 4.1.4.
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first is to use a so called full-profile method, in which all attributes are presented to the partici-
pant simultaneously. The second being a trade-off method, in which attributes are presented in
I1x1 matrices. However, based on the interviews and other research findings, VCs look at a
later-stage venture with a holistic view. In reality VCs are not presented with information in
1x1 trade-off scenario, but rather see all information available on a venture all at once. This

leads to the choice of a full-profile method for this dissertation.

Following the selection of the decision attributes and the stimuli, the next step involves
the specification of the experimental design. This paragraph deals with the questions of what
combinations of attributes and levels should be presented to participants to allow accurate esti-
mations of individual and aggregated utilities, how to reduce the number of choices to an ac-
ceptable minimum and how to be able to estimate main effects and interactions effects. The
first specification of the experimental design deals with the question whether a full or reduced
design should be used. Within a full design, all possible combinations of the different attributes
and its levels are presented to participants.?’” The objects to be evaluated by participants are
later-stage ventures. This would mean the following number of possible later-stage ventures

that would need to be evaluated by each individual:
35.42 = 3,888 combinations of levels

Even if multiple of these 3,888 different later-stage ventures are presented to partici-
pants simultaneously, this would still be far too many objects to be evaluated by a single indi-
vidual. This is far from being feasible in reality, as participants would never complete a study
were they are asked to do thousands of decision and moreover the cognitive capabilities would
not allow reliable results. That is why conjoint studies can use reduced experimental designs to
reduce the number of decisions that need to be taken by individuals and still allow accurate
estimations of utilities. The overall goal of reduced design is to identify the subset of stimuli
that represent a full-design as close as possible (Backhaus et al., 2016). There are many reduced
design options available for CBC studies (Kuhfeld et al., 1994; Chrzan & Orme, 2000). In case
of this dissertation, an asymmetric experimental design is applied, as the number of levels
across attributes is not equal. In case of equal number of levels in each attribute, symmetric

experimental designs can be used.

27 There is no relationship between a full-profile conjoint analysis and a full-design. The terminology of “full” has a different
meaning for the stimuli and the experimental design.



4 Method: Measuring decision behavior with conjoint designs 86

One way of constructing the experimental designs, is through orthogonality. This means
that objects (here: later-stage ventures) are as orthogonal as possible within each design, so that
two-way frequencies of various level combinations between attributes are nearly equally bal-
anced and that within one choice task, attribute levels are duplicated as little as possible (“min-
imal overlapping”) (Chrzan & Orme, 2000). A choice task is a combination of different objects
that participants need to evaluate. This is a widely used method in conjoint studies, however it
has some drawbacks. First of all, if scholars are interested in interaction effects between attrib-
utes, pure orthogonal designs will not be the most efficient.?® Another way to construct experi-
mental designs is through randomization. Here, the different attribute levels are randomly allo-
cated to individuals and therefore allow overlapping. This dissertation uses a method called
“balanced-overlapping” approach with a fractional asymmetric design, which is a combination
of an orthogonal design with minimal overlapping and a randomized design. This is regularly
seen as the best design strategy for CBC experiments (Chrzan & Orme, 2000), as it allows

efficient estimates for various effects under consideration.

Next to deciding on the method to produce the experimental design, the number of
choice tasks per participant need to be defined. Again, a trade-off decision needs to be taken
between enough degrees of freedom through a larger number of choice tasks and the cognitive
ability of individuals to provide reliable decisions. Research from Sawtooth Software indicates
that a maximum of 20 choice tasks should not be exceeded in a conjoint experiment (Johnson
& Orme, 1997). Here, this study implements 13 choice tasks with two options and no “none-
option”. 13 choice tasks were selected, as with the 13 choice tasks, estimates are still efficient
and a test with researchers and investors revealed this as an adequate length of the study (see
section 4.1.4). Moreover, 13 choice tasks are even slightly above other conjoint studies that use
on average 12 choice tasks (Johnson & Orme, 1997). This approach constitutes a so called
“forced” experiment, where investors need to decide between 2 alternatives (Street & Burgess,
2007). This way, no opportunity exists to avoid making a decision. This conditions implies that
the participants are in reality in a situation where it does not make sense not to choose an option.

Transiting this into the research context of this thesis, it can be assumed that if a later-stage

28 Interactions are present if the joint effect of two attributes is different from the sum of their two main effect utilities (Chrzan
& Orme, 2000).
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venture has passed generic screening criteria of an investor (e.g. matching industry, stage, ge-
ography focus and investment size) it will be certainly under further consideration. This has

also been confirmed by the interviews from chapter 3.

“[...] Of course by definition of our investor preference, we will not invest in spe-
cific industries. For example, if a semiconductor company approaches us, we will
never invest, since it is out of scope of our investment criteria. [...] But is there
some deal breaking stuff in the beginning? Mhm, if the four criteria (stage. industry,
size and location) are ok, then no. As I said, next to generic investment criteria we
have, every company will be screened based on that criteria. Maybe really the sec-
tor is the only knock-out criteria.”

[Interview No. 6]

Research has shown that participants may want to use the “none-option” for two rea-
sons. First, they may chose the “none-option”, if the object under consideration is not interesting
at all to them (Haaijer et al., 2001). Based on the argumentation above, this seems not to be the
case. Secondly, if the no alternative presented is not sufficiently attractive. In reality, investors
are sometimes forced to make a decision to proceed to a due diligence, as they need to deploy
capital in a rather short period of time. This underlines the use of no “none option” in the con-
joint experiment. Moreover, methodological research has shown that incentive-aligned conjoint
studies outperform other methods in their prediction power (Ding et al., 2005) and that scholars
should conduct “studies in realistic settings using incentive structures that require participants

to “live with” their decisions — Ding et al., 2005, p.67”.

In order to enhance the conjoint study, two so called “hold-out” tasks are included in
the study. These “hold-out” tasks are fixed choice task that are held constant over the entire
sample of participants. So every participant is confronted with two exactly the same choice
tasks. There are several advantages of this approach. First of all, hold-out tasks can be a proxy
for the validity of the experiment, measured by ability of the individual estimated utilities from
the random tasks to predict the two hold-out decisions. Secondly, it provides a check on the
scaling of the estimated utilities (Orme & Johnson, 2014). As recommended by Orme & John-
son (2014), a minimum of two hold-out tasks are included in the conjoint study. The hold-out

tasks are displayed in the appendix (see Table A6).

In additional to the experimental design, further measured are taken within this disser-
tation to avoid additional biases in the study. Here, order effects are relevant to investigate
(Chrzan, 1994). In particular, research has shown that CBC analysis can suffer from three types

of order effects. These are effects from the choice task order, the order of options in a choice
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task and the order of attributes within a choice task. To avoid effects from choice task order,
800 different experimental designs are created with a random order of choice tasks within each
experimental design. Moreover, to avoid effects from the order of options in a choice tasks, the
two options within the 800 different experimental designs are randomly ordered within the re-
spective choice tasks. In order to avoid order effects of attributes, the order presented to indi-
vidual is randomized, but kept stable within one participant. In addition, individuals are ran-
domly assigned to one of the 800 experimental designs. Before deploying the CBC study, the
efficiency of the 800 experimental designs was tested, resulting in efficient estimates even with

60 participants.

After defining the conjoint design, the way of how the described experimental choice
tasks are presented to the participants need to be defined. This thesis used a graphical represen-
tation of the choice tasks as shown in Street & Burgess (2007). Here, the choice tasks are de-
signed as a table that has three columns. The first being the attributes and the second and third
being the two choice options in the choice task. An illustration is displayed in section 4.1.4. In
total 15 choice tasks are presented in this way to participants (13 random tasks and 2 hold-out

tasks). Participants can then indicate their choice with a radio button below the table.

Following the design of how stimuli are presented to the participants, the data collection
procedure is defined. Here many possibilities exist. These can be differentiated by the mean of
interaction with participants (face to face vs. remote via post or email) and if they are computer
assisted or not. Within this thesis, a computer assisted method was chosen as this allows proper
execution of the CBC that is assisted by software that supports appropriate randomization and
efficient data collection. As the target of this thesis is to collect decision behavior of many
participants, a remote approach via email invitations was chosen, so that a large number of

participants is reached. More details in section 4.1.4.

After defining the CBC approach, the last step involves the estimation of utilities from
the gathered data and the execution of additional tests on the gathered data. All these elements

are further explained in chapter 5, as part of the quantitative analysis of the gathered data.
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4.1.4 Realization of CBC study

To execute a conjoint study, this thesis uses the software Sawtooth. Sawtooth is the
leading software to design and execute conjoint analysis of various kind that is used by both
thousands of practitioners as well as academics (Gustafsson et al., 2003).% In addition to the
main conjoint design, additional elements (e.g. surveys) can be included in a study designed
with Sawtooth. The already mentioned conjoint parameters and setup (see chapter 4.1.2 and
4.1.3) were implemented in Sawtooth (Lighthouse Studio Version 9) that also allows for online
distribution of the study and has the advantage that participants can also participate via their
mobile or tablet devices. The entire study that is implemented in Sawtooth is structured as fol-

lows (see Figure 9).

Fig. 9: CBC structure implemented in Sawtooth

Study elements Purpose

= Introduction to the research and goal

. of the research.
1) Il'ltI'OdLICthl’l page =  Explain value-add to participate and

approx. length ofthe study.
2) Scenario explanation

l

3) Conjoint experiment
= Survey questions on the individual

4 S (e.g. age. gender, or experience).
) urvey = Survey questions on the investor (e.g.
investor type or location).

=  Explain the decision scenario to
participants (later-stage venture
screening).

= Explain participants the task.

. 13 random decision scenarios with 2
hold-out tasks.

= Choice of charitable project and
“thank you for participating”.

=  Presentation of contact details in case
of questions.

Source: Own illustration

In the first element (introduction page), information on the purpose and goal of the re-

search is presented, different incentives to participate are explained as well as information on

2% Sawtooth Inc. holds annual scientific conferences on conjoint analysis and regularly publishes research papers on conjoint
analysis in the so called “Sawtooth Software research papers”.
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the average time needed for a participants to complete the study. Moreover, contact details are
presented in case of questions or problem experienced by the participants. The introduction
page presented to participants can be found in Figure A2 in the appendix. After starting the
study, participants are presented with decision scenario they are going to face and what they
need to decide on. The decision scenario is described as follows: VCs will be confronted with
later-stage ventures that have the following characteristics: 1) venture that has market traction
& a validated business model, 2). the venture has multiple paying customers, 3) venture is
showing growth in sales & customers and 4) venture has multiple employees and that they will
be asked to decide which of the later-stage ventures they see will be the most attractive to them

as a VC. This first page of the explanation can be found in Figure A3 and Figure A4.

After the initial explanation of the type of decision the participants will be confronted
with, the exact decision scenario is described. Participants are told that they will be confronted
with two different later-stage ventures that are in the same industry and have the same level of
revenue. To avoid conflicts with generic screening criteria of VCs, they are told that the pre-
sented ventures match the geographical, industrial and investment size preferences of the in-
vestor. This in line with other studies (Franke et al., 2006; Franke et al., 2008). This approach

is used to make results comparable across all participants.

Following this instruction, the decision scenarios (3 — conjoint experiment), are pre-
sented and the participants needed to decide which of the presented later-stage ventures they
find most attractive as an investor and would rather choose to invest. In total 15 decision sce-
narios are presented (13 random tasks and 2 hold-out tasks — see figure A5 in the appendix).
For some of the criteria, additional information was displayed to participants (e.g. explanation
of the business models designs) in order to clearly explain each criteria as described in section

4.1.3. By hovering over the information displayed, this additional information is displayed.

After completing the third element (conjoint experiment), the fourth part consists out of
a survey with several questions on the individual decision-maker and the investment company.
This is necessary to gather additional data for further analysis and control measures. The com-
plete survey can be found in the appendix in Figure A6-A10. Following the fourth element, the
participant are able to enter their email address at the end of the study, if they are interested in
the results of the study. Moreover, they are allowed to choose between several charitable pro-
jects to donate 1€ to (see Figure All in the appendix). The entire study is designed to take

between 15 and 20 minutes.
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Before inviting participants to take part, a test run is executed with four researchers and
four institutional investors to identify technical issues or lack of clarity in the decision scenarios
and the survey. Moreover, the entire study has been checked by a professional spelling-check
agency. In addition to the information entered by the participants, Sawtooth allows to collect
additional data on each participant to allow to perform further tests. These included the total
time elapsed until completion, the time elapsed by each decision and the date of the completion
of the study. The participants have been invited to the study via email. In total one invitation
email has been send and three reminder emails. The invitation email and all reminder emails
can be found in the appendix (see Figure A12-A15). The emails are always send at a different
times of the day and in random batches of 500 participants per email. The study has been exe-

cuted for a duration of 5 months from October 2016 to February 2017.

4.2  Sample selection

In order to select a sample for the empirical analysis, this thesis uses data from Pitch-
book. Pitchbook is database that gathers information on private equity investors (buyout funds,
VCFs, FOs, growth equity funds and others), on entrepreneurial ventures in various sectors and
on deals between investors and these ventures. Pitchbook is regularly used for research in the
field of private equity investments in entrepreneurial ventures (examples include: Paglia &
Harjoto, 2014; Kaplan & Lerner, 2016; Brush et al., 2016; Zhelyazkov & Gulati, 2016). . It also
includes all data from CrunchBase, a US centric database that tracks VC financing and is reg-
ularly used in entrepreneurial finance literature (examples include: Block & Sandner, 2009;
Alexy et al., 2012; Werth & Boeert, 2013; Hallen et al., 2014). Other alternatives to Pitchbook
exist, like CB Insights, Dealroom, Preqin or NVCA. However, Pitchbook shows a better cov-
erage (Brown et al., 2015; Bowden et al., 2016) in regards to deals and investors tracked than
others across the globe. Moreover, Pitchbook is one of the only major data sources that sources
detailed information on the investment firm and investment professional level (e.g. email ad-
dresses, type of investor, names, or educational background) (Kaplan & Lerner, 2016). Every
database also has its limitation. In the case of Pitchbook, some performance data of investors is
not as accurately tracked as in other platforms (Bowden et al., 2016). However, this is deemed
not to be important for the context of this thesis. As many deals in the VC industry are not
disclosed, the database has a potential selection bias in only having data on disclosed deals.

This is however an issue for all public and commercial databases.
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The information provided by Pitchbook is mainly based on disclosed information from
limited partners (LPs), filings of national regulators and other available public information. The
gathered data from Pitchbook is regularly updated and various investor often update their own
data in Pitchbook to allow a high quality of the gathered data. Moreover, Pitchbook offers de-
tailed information on investors’ teams and their contact details. This and the global coverage of

Pitchbook, makes it an appropriate database for this thesis.

To create an initial sample for the conjoint study, several selection criteria are chosen to
allow an approx. representative sample of VCs that invest in later-stage ventures. The following
table list all selection criteria and the reason why these criteria are chosen (see Table 23). As
seen in the table, this dissertation uses 5 items for the selection of investors (activity, later-stage
deal experience, personal contact details, investor type and location). This allows to select the

relevant investors from the database of Pitchbook.

Tab. 23: Sample selection criteria for conjoint study

Item Characteristics Reason

Activity ¢ Investors needs to have done at least o Avoid including inactive inves-
1 VC deal in last 10 years since 2016 tors

Later-stage deal experience o Investor needed to have done at least o Avoid investors that do not in-
1 VC deals in last 10 years since vest in later-stage stage ven-
2016 that were classified as Series A, tures
Series B, Series C, > Series D or Ex- e Avoid including investors such

pansion as accelerator or incubators
Personal contact details e Individuals need to have an email ad- e Exclude investors that cannot
dress recorded be identified
Investor type e Investors needed to be classified as ¢ Excluding investors that are not
VCFs, CVCs, FOs, buyout fund or relevant to this study
growth equity fund or other VC clas-
sification
Location e Include only investors with a valid ¢ Avoid investors with invalid lo-
and recorded location cation data

Source: Own illustration.

For each investor identified by the above selection criteria, the entire investment team
of each investor is captured, including the following characteristics: Gender of individual, po-
sition in the firm, location of the investor and the investor type. Using this selection criteria and
the described approach results in the sample of 15,600 individuals within 4,994 unique inves-
tors. The split of the sample by the described characteristics can be found in the following table

(see Table 24).
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Tab. 24: Sample characteristics by region | individual level

Region N %

Europe 8,923 57.1%
Asia 1,247 7.9%
Africa 64 0.4%
South America 514 3.3%
North America 4,366 28.0%
Oceania 486 3.1%

Source: Own illustration

As seen in Table 24, the majority of individuals come from North America and Europe.
For later comparison of the respondents to the initial sample, further characteristics have been
recorded. The first being the gender of the individuals in the sample. As seen in Table 25, the
majority of individuals in the sample are male. In the sample, 14.2% of all individuals are fe-
male investors. This is in line with other sources (Brush et al., 2004; Teare, 2016; TechCrunch,

2016).

Tab. 25: Sample characteristics by gender | individual level

Gender N %
Male 13,384 85.8%
Female 2,216 14.2%

Source: Own illustration

Looking at the distribution of the sample by position within the investor, we can see that
the majority of individuals hold senior positions in the investor firm (mainly partner positions)
(see Table 26). This is mainly due to some smaller private equity investors having sometimes

only partners as staff and no or a limited number of junior personnel.

Tab. 26: Sample characteristics by position

Position N %

Partner / CEO 6,861 43,9%
Founder / Co-Founder 921 5,9%
Investment Director / Principal 3,559 22,8%
Investment Manager / Manager 2,324 14,9%
Analyst / Junior 1,935 12,4%

Source: Own illustration
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Moreover, the primary investor type of the investor is recorded in Pitchbook. If the in-
vestor did not have a primary investor type recorded, it was defined as undefined (this includes
also a small fraction of business angels and other types of investors). The following table (Table
27), shows the distribution of participants by investor type. The majority of investor in the
sample are VCFs and private equity investors (such as growth equity funds or buyout funds).
Only a smaller fraction of individuals come from CVCs or FOs. Looking at other sources, this

distribution seems similar to market characteristics (PwC, 2017).3°

Tab. 27: Sample characteristics by investor type

Investor type N %

Venture capital fund 7,336 47,0%
Private equity fund 3,214 20,6%
Family office 503 3,2%
Corporate venture capital fund 813 5,2%
Undefined (Multiple definitions in Pitchbook) 3,734 23,9%

Source: Own illustration

30 No other data could be found to support the mentioned distribution.
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5  Conjoint analysis of investors’ decision behavior

This chapter serves as the main section to analyze the key research questions of this
dissertation with the captured data from the described conjoint experiment in chapter 4. It is
divided in several subsections, first describing the captured data and executing quality tests on
the data. This is followed by deriving several hypothesis on the decision behavior based on

theory. Then these hypothesis are tested against the collected data.

5.1 Participants and data quality tests

In total, 749 investors participated in and fully completed the study. Although 795 com-
pleted the conjoint experiment, 46 investors did not finish the survey part and thus did not
complete the study.! The 749 fully completed responses resulted in 19,474 recorded decisions
from the conjoint experiment.’? The sample size is significantly above the average range of
between 40-85 participants found in previous studies employing conjoint methodology in the
context of VCs’ decision making (see section 2.2.2 and Lohrke et al., 2010). Before further
describing the data collected from the 749 investors, initial tests were executed to assess poten-
tial biases, such as late-response bias, click-through behavior, or logical data issues. Table 28

illustrates the potential biases that were assessed in the captured data.

31 Not many conclusions can be drawn about the characteristics of the individuals who did not finish the entire study, as no
survey data was collected from them. Based on the initial information about the sample from Pitchbook, the proportion of
males is similar to the final sample of 749 participants (91% in the sample of 46 participants compared to 88% in the final
sample of 749 participants).

219,474 = 13 random decision tasks - 2 options per task - 749 participants. In addition to the random tasks, 2,996
decisions were recorded on the holdout tasks.
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Tab. 28: Data quality tests — potential biases in the study

Potential bias Employed tests

(1) Click-through behavior Analyzing decision patterns.

Measuring time per choice against literature bench-

(2) Low time spend per decision mark.

Two-sample t-test of equality of mean and two-sam-
ple test of proportions on various characteristics be-
tween first %2 and second ‘2 of the sample and be-
tween first % and last % of the sample.

(3) Late-response bias

Two-sample t-test of equality of mean and two-sam-
(4) Non-response bias ple test of proportions on characteristics of 749 re-
spondents versus initial selected sample of 15,600.

Response rate comparison and literature review on

(5) External validity issues external validity (here: no direct test possible).

No additional test — as taken care of by design of con-

(6) Question order bias joint study (see section 4.1.3).

Regression of participants’ characteristics against de-

7) Decision bias cision without attributes and levels from conjoint de-
Y
sign.
8) Logical data issues Data logic tests on several characteristics.
g g

Assessing prediction power of random tasks utilities

() Reliability issues for fixed task decision.

Source: Own illustration

The first potential bias analyzed refers to so-called “click-through behavior.” This can
be a problem in primary studies conducted via the internet, as participants may not take their
time to fully read questions or tasks, but rather click through all questions to finish the study
and profit from the potential benefits. Click-through behavior can be assumed when participants
always follow patterns and do not show any variation in their answers; an example of this is
when participants always tick the first answer in every question of a survey. Frequency tables
are analyzed to identify participants that demonstrate this type of behavior. Only one participant
was identified that always followed such a response pattern (in this case always selecting the

first option of each question) and this participant was therefore removed from the sample.

Previous research has shown that it takes time for participants to process the information
and make the respective decisions in a conjoint study (Johnson & Orme, 1996). To evaluate
whether the participants in this study took an amount of time per choice task similar to that in
other studies, the time per choice task was recorded. If participants had spent below average
time on the choice task, this could provide evidence that participants might not have fully con-
sidered the task or that the task was too trivial for participants. On average, each random task

took 21 seconds for participants to complete, which is consistent with other research showing



5 Conjoint analysis of investors’ decision behavior 97

a 12 second average per choice task in CBC studies (Johnson & Orme, 1996). The median time

per choice task (in seconds) can be seen in Figure 10.

Fig. 10: Time per random choice task

Median time for choice (in seconds)
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Source: Own illustration based on data from 749 participants.

Moreover, these findings are in line with comparable studies that show the decision time
for the first choice tasks was longer compared to the last choice tasks (see studies reported in
Johnson & Orme, 1996).%* In addition, studies similar in length to this one demonstrate relia-

bility and internal consistency of the captured data (Johnson & Orme, 1996).

The third bias investigated is referred to as a late-response bias (Dalecki et al., 1993,
Zhao et al., 2009). Late-response bias is present when early participants have significantly dif-
ferent characteristics and behavior than late respondents. Other areas of research have shown
that such a bias can have a significant influence on the answers captured from these participants
and therefore can result in biased data that can lead to wrong conclusions (Pearson & Maier,
1995; Lasek et al., 1997). For example, late respondents may have made different conjoint de-
cisions and given different responses than early respondents. To evaluate if such a bias is pre-
sent in the collected data, several two-sample t-tests of the equality of means and two-sample
tests of proportions for various characteristics between first half and second half respondents

and between the first quarter and last quarter of the sample are executed. Tables 29 and 30 show

33 Studies that investigate VC decision-making unfortunately do not report on the response time of participants.
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the results of this analysis by displaying the mean values of the respective variables and report-

ing the tests for significant differences between the two samples.>*

Tab. 29: Late response bias test — first /2 vs. second /2

Characteristic of sample Firit half SeCOild half ﬁnl:leg;il?flicbaor:?e
(N=375) (N=374) test?
Individual characteristics
Gender 0.858 0.903 -0.045°
Formal education 3.909 3.860 0.048
Educational background (law) 0.058 0.061 -0.002
Educational background (business or economics) 0.776 0.794 -0.018
Educational background (natural science) 0.114 0.098 0.015
Educational background (engineering) 0.250 0.221 0.028
Entrepreneurial experience 0.512 0.502 0.009
Age 3.333 3.211 0.122
Experience as investor 11.690 10.470 1.220f
Tenure 7.152 6.796 0.355
Financial performance index (cash-on-cash multiple) 251.512 251.861 -0.348
Leadership experience (mostly in startups or SMEs) 0.245 0.288 -0.043
Leadership experience (working in large firms & 0.389 0.382 0.006
startups or SMEs)
Leadership experience (mostly in large firms) 0.365 0.328 0.036
Position in firm 1.850 1.925 -0.074
Investment firm characteristics
Asset under management (AuM) 4.024 3.890 0.133
Number of staff 2.962 2.893 0.069
Limited partners (% private individuals) 32.296 33.064 -0.768
Limited partners (% private institutions) 43.154 42.066 1.087
Limited partners (% public institutions) 24.549 24.868 -0.319

Note: * = t-test for equality of mean (ratio scaled variable) and t-test for equality of proportions (non-ratio scaled variables); (1 < 0.10, * p < 0.05, **p <
0.01, ***p < 0.001)

As seen in Table 29, no statistically significant differences for the characteristics men-
tioned can be identified between the first and second halves of the sample. Only a small statis-
tically significant difference at the 10% level can be found for gender and experience as inves-
tors. In the second half of the sample, there are slightly more males and slightly fewer experi-

enced investors; however, the significance level is only 10%. Therefore, it can be argued that

34 Further explanation and descriptions of the variables in both tables can be found in section 5.2. Section 5.2 also provides
information on the scale of each variable.
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no late-response bias is present in the data. Additionally, the first and last quarter of respondents

are compared across the same characteristics. Those results can be found in Table 30.

Tab. 30: Late response bias test — first %4 vs. last %4

. A between both

Characteristic of sample Flrsti]uarter Lastiluarter and significance
(N=182) (N=183) test?

Individual characteristics
Gender 0.867 0.913 -0.045
Formal education 3.906 3.853 0.052
Educational background (law) 0.066 0.054 0.011
Educational background (business or economics) 0.734 0.793 -.0058
Educational background (natural science) 0.127 0.108 0.018
Educational background (engineering) 0.276 0.206 0.069
Entrepreneurial experience 0.541 0.532 0.008
Age 3.458 3.271 0.186
Experience as investor 12.248 11.163 1.085
Tenure 7.325 7.271 0.054
Financial performance index (cash-on-cash multiple) 250.950 251.385 -0.435
Leadership experience (mostly in startups or SMEs) 0.270 0.336 -0.066
Leadership experience (working in large firms & 0.364 0.380 -0.015
startups or SMEs)
Leadership experience (mostly in large firms) 0.364 0.282 0.082f
Position in firm 1.784 1.869 -0.085
Investment firm characteristics
Asset under management (AuM) 4.104 3.826 0.278"
Number of staff 2.944 2.842 0.102
Limited partners (% private individuals) 33.187 35.635 -2.448
Limited partners (% private institutions) 43.602 39.385 4.216
Limited partners (% public institutions) 23.209 24.978 -1.768
Note: “ = t-test for equality of mean (ratio scaled variable) and t-test for equality of proportions (non-ratio scaled variables); (7 < 0.10, * p < 0.05, ** p < 0.0, *** p < 0.001)

In line with the results shown in table 29, no statistically significant differences are
found between the first and the last quarter of participants, except for two characteristics where
differences were identified. As before, the significance level for these differences was only

10%.
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After testing for late-response bias, additional tests are performed to test for potential
non-response bias. To identify potential non-response bias, three specific variables and their
distributions are compared between the initial sample of 15,600 people and the 749 actual par-
ticipants; these characteristics are gender, position in the firm, and investment firm location. A
comparison of investors included in the study to those that did not participate (non-response
bias) revealed no significant differences in gender, position in the firm, or investment firm lo-
cation at the 5% significance level.*> Based on the similarity between non-participating and
participating individuals, it is improbable that any non-response bias is present. The results of

this analysis can be found in Table 31.

Tab. 31: Non-response bias test

e Original Sample Compl.eted A between both and
Characteristic of sample (N=15,600) studies significance test*
(N=749)
Gender
Male 85.8% 87.8% 0.020
Female 14.2% 12.2% -0.020
Position in firm
Partner or CEO® 49.3% 51.8% 0.025
Director or Principal® 22.8% 19.6% -0.032+
Investment Manager 14.9% 16.5% 0.016
Analyst 12.4% 12.0% -0.004
Location of investment firm
Europe 57.1% 60.7% 0.036+%
Asia 7.9% 9.8% 0.019¢
Africa 0.4% 0.9% 0.005 =
North America 28.0% 24.6% -0.034+
South America 3.3% 2.0% -0.013+
Oceania 3.1% 1.8% -0.013%
L d p =222 ik n being the sample size, p being the proportion and X being the number of cases in the sample;

Note: * = z-test for equality of proportions with z = \[: and p ="
141,

P-P)Gti)
ny ny
b= the group of founders, partners and CEOs have been grouped into one group (based on the original sample) to allow comparison with the sample data (7 < 0.10, * p < 0.05, **
P <0.01, ***p < 0.001)

In total, invitations were sent to 15,600 participants, with 3,600 bouncing back for sev-
eral reasons that include wrong email account in the initial database, email accounts that had
reached their size limit, or cases in which the individual was no longer working for the investor,
leaving a sample of 12,000 individuals who received the invitation email. These 12,000 indi-
viduals were nested in 4,993 investors. The individual response rate for those who fully com-
pleted the study is 6.24% (749 =+ 12,000 = 6.24%) and the response rate at the individual
firm level is 15% (749 + 4,993 = 15%). This response rate is in line with research with sim-

ilar-sized samples using email-based approaches on non-student populations (Ranchhod &

35 The African investors in the sample are an exception. However, they account for a very marginal part of the sample, therefore,
this is not considered a relevant difference.
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Zhou, 2001; Shih & Fan, 2009). Studies that investigate VC decision making do not report their

response-rate and are often of an exploratory nature.

Moreover, the order of questions can have a significant influence on participants’ re-
sponses and therefore result in biased data. To reduce this risk, several measures were taken to
randomize the order within the decision tasks as much as possible (see section 4.1.3). Therefore,

it can be assumed that the study does not suffer from question order effects.

An additional test is carried out to evaluate whether, in addition to the attribute levels
presented in section 4.1.3, any other variable from the collected data had a direct influence on
the participants’ decisions (‘7 Decision bias). The test consists of a logit regression on the
binary dependent variable (1=chosen; 0=not chosen) with all variables from Table 34 as covari-
ates (see section 5.2). None of the covariates had a statistically significant influence or any
explanatory power (see Table A7 in the appendix). The pseudo R? in Table A7 shows an ex-
planatory power of 0, and the Wald x? test indicates that all covariates have high likelihood of
being simultaneously equal to 0, therefore having no significant explanatory power. Conse-
quently, it can be assumed that beyond the attributes and levels presented, no other covariate

had a direct influence on whether a person decided for the left or right later-stage venture.

In addition, logical data issues are investigated, such as a participant reporting being
<25 years old, but indicating 30 years of experience as an investor. The following tests are
executed to identify such logical data issues (see Table 32). The tests do not reveal any logical

data issues. Therefore, it can be assumed that the recorded data does not suffer from such issues.

Tab. 32: Logical data issues - tests

Test Result
(1) Tenure > experience as investor No issue identified
(2) Age < experience as investor No issue identified
(3) Age < Tenure with current investor No issue identified

Source: Own illustration.

Another key methodological question is whether the executed conjoint analysis serves
as a good predictor for real decisions (“(9) Reliability”), which is rooted in questions of the
validity of such experimental studies. However, actual validity is difficult to test and other stud-
ies have shown the external validity of conjoint analysis (Levin et al., 1983). Many studies show

that estimated decision behavior with conjoint experiments correlates strongly with the real
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observed behavior of people (Lerman & Louviere, 1978; Louviere & Hensher, 1983). There-

fore, only re-test reliability can be tested within this study. Here, the two hold-out tasks are used

to test the re-test reliability of participants’ choices in the study. A proxy for re-test reliability

can be estimated by assessing the utilities' ability to predict the two hold-out choice tasks from

the 13 random choice tasks (see Table 33).3¢ In this study, this leads to approximately 80.16%

(40.08%+40.08%) accuracy for correct classification with the help of the estimated utilities,

which is slightly above the results from other studies (Shepherd, 1999b). Table 33 shows the

executed classification and its results.

Tab. 33: Validity test through fixed choice tasks (confusion matrix)

Actual decision

Yes No N| %

g Yes 1,201 297 1,498

'z (40.08%) (9.91%) (50%)
3
<=
=
D
g
=

o No 297 1,201 1,498

A~ (9.91%) (40.08%) (50%)

1,498 1,498 2,996

N|% (50%) (50%) (100%)

Source: Own illustration.

Taking the tests performed on the collected data as a whole, no source of significant bias

has been identified in the data.

36 The utility estimates from the 13 random choice tasks are computed using a hierarchical Bayes model (Lenk et al., 1996).

The estimates are then used as covariates for a logit regression with the hold-out task choices as the dependent variable.
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5.2  Descriptive statistics

To provide the first insights into the participants, Table 34 provides summary statistics
on the data captured during the survey element of the conjoint study. It includes information on
the variables gathered such as number of observations, mean, standard deviation, and minimum

and maximum values of variables, as well as a description.

As seen in Table 34, the majority of the participants are men (88%), with only 12%
being women. However, this is in line with research that shows that the majority of the staff of
VCs are male (Brush et al., 2004; Hsu et al., 2014; Teare, 2016) and the proportion is similar
to that in the target sample (see section 4.2). The statistics show that the majority of participants
are between 3544 years of age (similar to Hsu et al., 2014). On average, the participants have
11.08 years of experience working for a VC (standard deviation of 8.24), ranging from as low
as one year to as high as 48 years of experience, and skewed to values below 11.08 years of
experience. If a logarithmic scale is applied to experience, the distribution is approximately
normally distributed. The average tenure of the participants with their current employer is 7
years. Compared to other studies, this sample exhibits slightly higher average experience with
investors (Shepherd et al., 2003; Franke et al., 2008; Nunes et al., 2014). However, this can be
explained by the number of partners/CEOs in the sample compared to other studies, as some

investors comprised only partners.

Looking at the educational backgrounds of participants, the majority of the participants
have a business or economics background (78%), followed by engineering (23%), natural sci-
ence (10%), and law (6%). This is consistent with previous studies in this field (Bottazzi et al.,
2004; Bottazzi et al., 2008; Franke et al., 2008; Zarutskie, 2010). In terms of formal education,
the majority of the participants hold a master’s degree or MBA in their respective field (similar
to Zarutskie, 2010). Interestingly, half of the sample (50%) has entrepreneurial experience as a
result of founding a firm in the past. The sample is approximately symmetrically split, with 369
participants with no entrepreneurial experience in the past and 380 with entrepreneurial expe-
rience. Out of the 380 participants with entrepreneurial experience, the average number of ven-
tures founded is two. A small fraction of participants (around 6% of the 380) have founded
more than five ventures in the past. Most investors hold three board seats in portfolio companies
and are partners or investment directors in their firm. The participants present a nearly balanced
working experience background, with 26% of participants having mostly worked in start-ups

or SMEs, 38% both in large firms and start-ups or SMEs, and 34% in large firms.
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Using Cash-on-Cash (CoC) multiples as the measure of individual financial perfor-
mance, the average deal performance in the five measured categories is as follows. On average
21% are total losses, 27% exit with a small return of 1x—2x, 35% with returns between 2x and
5x, 11% with a multiple between 5x and 10x, and only a small fraction of deals (4.6%) result
in very high returns of >10x. On average, out of 20 investments, one venture might be able to
return a >10x multiple. Looking more closely at the variable (“>10x CoC Multiple”) for super
high returns, the sample shows that a large fraction of investors (around 60%) has never done
a deal returning a >10x multiple. To better characterize individual performance, an index across
the five multiple measures was created using a weighted sum as follows:

5

Individual per formance index = Z i " p;
i=1
Here p; represents the percentage value of the respective CoC measure in the sample.
For example, p; represents the percentage value of deals that returned <1x. Figure A16 in the
appendix shows that this index is approximatively normally distributed, further illustrating that

only a small fraction of investors is able to achieve very high returns.

In addition to the individual level variables, Table 34 also displays variables on the in-
vestment firm level. Here, the majority of participants work in firms with 6—10 investment pro-
fessionals. The most frequent fund size in the sample, measured as assets under management
(AuM), is between 100 and 250M EUR. These relatively large values of AuM are in line with
later-stage venture deals being larger in size than early-stage deals (see Figure 1 in section 1.1).
For many years, VCs have invested increasingly more in international deals; however, many
studies also illustrate their local bias (Cumming & Dai, 2010; Jaaskeldinen & Maula, 2014).
Results from these past studies are also reflected in the data gathered here. On average, 28% of
all investor deals in the sample are made with foreign later-stage ventures, which in turn means
that 72% are done with local ventures. However, the standard deviation of 30.58 shows that
there is a significant variation in this variable, indicating that some invest >50% of their capital
in foreign ventures. Moreover, investors in the sample have an average gross internal rate of
return (IRR) between 11-20%. The sample furthermore consists of various investors types, as
further detailed in Table A8 in the appendix. The majority of participants work in a VCF or
growth equity fund; however, the sample also includes CVCs and FOs. In addition, many in-
vestors offer strategic advice (91%), business development support (81%), or mentoring (76%)

to their portfolio companies. A smaller fraction of investors offers legal (22%) or marketing
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support (30%) to their portfolio ventures. The majority of participants come from Europe and
the US, with a small fraction from other regions. Table 34 also details the limited partner struc-
ture of the investors; however this is mainly interesting for non-CVCs or non-FOs, as both these

institutions fund 100% of their capital from their corporate mother or family.

A correlation table of all individual-level variables in Table 34 is shown in the appendix
in Table A9. As seen in Table A9, some interesting correlations exist. First, experience as in-
vestor correlates strongly with entrepreneurial experience (0.30), which may be a sign that
entrepreneurial experience could be a path to becoming an investor in the long run. This ties in
with another strong correlation between entrepreneurial experience and position in the firm (-
0.42), indicating that individuals with entrepreneurial backgrounds often hold partner positions
in investment firms. This might be due to specific knowledge and skills acquired while they
were entrepreneurs, which they then bring to the investment firm. Interestingly, no strong cor-
relation can be identified between individual performance and the other variables in the sample,
so no hints can be drawn from these correlations about potential relationships between perfor-
mance and other variables. However, individuals with more formal education have more senior
positions in their investment firm (correlation of -0.13). No other strong correlations between

variables were identified at the individual level.
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Tab. 34: Summary statistics of sample

Variable N Mean S.D. Min Max Description

Individual level

Gender 749 0.88 / 0 1 Gender of the respondent (dummy: 0 = female, 1 = male)

Age 749 3.27 1.15 1 6 Age of the respondent (1= < 25; 2=25-34; 3=35-44; 4=45-54;
5=55-64; 6= >64)

Experience as investor 749 11.08 8.24 1 48 Experience of the respondent as investor (in years)

Tenure 749 6.98 6.37 1 40 Tenure of the respondent with his / her current investor (in
years)

Educational background 749 0.06 / 0 1 Education background in law (dummy; 1=yes; 0=no)

(law)

Educational background 749 0.78 / 0 1 Education background in business or economics (dummy;

(business or economics) I=yes; 0=no)

Educational background 749 0.10 / 0 1 Education background in natural science (dummy; l=yes;

(natural science) 0=no)

Educational background 749 0.23 / 0 1 Education background in engineering (dummy; 1=yes; 0=no)

(engineering)

Entrepreneurial experience 749  0.50 / 0 1 Experience as entrepreneur (dummy; 1=yes; 0=no)

Serial Entrepreneur® 381 2.35 1.43 1 10 Number of companies founded (1=1; 2=2; 3=3; 4=4;5=5;
6=6; 7=7; 8=8; 9=9; 10=>10)

Board seats 749 3.62 1.92 1 6 Number of board seats held by the respondent (1=none; 2=1;
3=0; 4=3;5=4; 6= >4)

Position in the firm 749 1.88 1.07 1 4 Current position of the respondent in the investment firm
(1=Partner or CEO; 2=Director or Principal; 3=Investment
Manager; 4=Analyst)

Leadership experience 749 26 / 0 1 Leadership experience (mostly in startups or SMEs)

(mostly in startups or SMEs) (dummy; 1=yes; 0=no)

Leadership experience 749 38 / 0 1 Leadership experience (working in large firms & startups or

(working in large firms & SMEs) (dummy; 1=yes; 0=no)

startups or SMEs)

Leadership experience 749 34 / 0 1 Leadership experience (mostly in large firms) (dummy;

(mostly in large firms) I=yes; 0=no)

Individual performance® 749  251.68 53.35 100 430 Cash-to-cash multiple measure for individual financial per-
formance.

<Ix CoC Multiple 749 20.98 20.97 0 100 Percentage of deals that returned <1x invested capital

1x-2x CoC Multiple 749 27.04 21.25 0 100 Percentage of deals that returned 1x-2x invested capital

2x-5x CoC Multiple 749 35.94 25.48 0 100 Percentage of deals that returned 2x-5x invested capital

5x-10x CoC Multiple 749 11.35 12.88 0 100 Percentage of deals that returned 5x-10x invested capital
>10x CoC Multiple 749 4.67 7.84 0 50 Percentage of deals that returned >10x invested capital

Syndication preference 749 2.47 110 1 4 Syndication preferences of investors (categorical: 1= Invest-
ing alone; 2=Investing together with one investor; 3=Invest-
ing together with > 1 investor; 4=Indifferent)

Formal education 749 3.88 0.57 1 5 Highest formal education (categorical: 1=less than high
school degree; 2=high school degree; 3=bachelor degree;
4=master degree or MBA; 5=PhD or doctoral degree)

Investment firm level

Staff 749 2.92 0.87 1 4 Number of investment professionals in the investment firm
(excluding administrative staff) (1=1; 2=2-5; 3=6-10;4=more
than 10)

Assets under management 749 3.95 1.49 1 6 Assets under management (1=less than 10m; 2=1Im-
25m;3=26m-100m; 4=101m-250m; 5=251m-999m; 6= more
than 1bn)

Cross-border deals 749 28.94 30.58 0 100 % of deals done with foreign ventures relative to all ventures

IRR? 633 3.72 0.98 1 6 Average IRR of the firm (1=less than 0%, 2=1-10%; 3=11-

20%; 4=21-30%; 5=31-40%; 6=more than 40%)
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Investor type

X2X

Stage: Seed Stage
Stage: Early Stage
Stage: Growth Stage
Stage: Late Stage

Industry: Software &

services

Industry:  IT  infrastruc-

ture/systems

Industry: Financial services

Industry: E-Commerce
Industry: Biotechnology &
healthcare

Industry: Media & entertain-
ment

Industry: Consumer prod-
ucts & services

Industry: Industrials & in-
dustrial technology

Industry: Energy
Industry: Other
Value-added-services:

Coaching / mentoring

Value-added-services: Stra-
tegic advise

Value-added-services: Re-
cruitment support

Value-added-services: PR /
marketing support

Value-added-services: Busi-
ness development support /
client introduction

Value-added-services: Sup-
port next fundraising

Value-added-services: Legal
support

Region
Limited partner structure
(Private individuals)

Limited partner structure
(Private institutions)

Limited partner structure
(Public institutions)

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

749

2.79

1.30

0.31

0.58

0.62

0.24

0.67

0.27

0.42

0.40

0.17

0.08

0.76

091

0.81

0.69

0.22

1.83

32.67

42.61

24.70

1.34

.047

0.46

0.49

0.48

0.42

36.97

35.00

30.28

0

100

100

100

Investor type (1=CVC; 2=VC; 3=Growth equity fund;
4=Buyout fund; 5=Family office; 6=Angel; 7=Venture debt)

Type of firm mainly invested in (categorical: 1=B2B;
2=B2C; 3=C2C or P2P)

Investment focus: development stage (dummy: O=not invest-
ing in this stage; 1= investing in this stage) — seed stage

Investment focus: development stage (dummy: O=not invest-
ing in this stage; 1= investing in this stage) — early stage

Investment focus: development stage (dummy: O=not invest-
ing in this stage; 1= investing in this stage) — growth stage

Investment focus: development stage (dummy: O=not invest-
ing in this stage; 1= investing in this stage) — late stage

Investment focus: industry (dummy: O=not investing in this

industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Investment focus: industry (dummy: O=not investing in this
industry; 1= investing in this industry)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Value added service provided to portfolio company (dummy:
0=no; 1=yes)

Location of investor in regions (categorical: 1= Europe;
2=North America; 3=South America; 4=Asia; 5=Oceania)

% of total fund that is coming from private individuals (e.g.
HNWI)

% of total fund that is coming from private institutions (e.g.
corporates)

% of total fund that is coming from public institutions (e.g.
governmental funds)

Note: a = Number of observations is smaller, as this question was only asked to individuals that had entrepreneurial experience in the past; b =Index that is
calculated over the individual cash-to-cash (CoC Multiples) performance of the decision maker,; b = 116 participants did not want to answer this question.
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5.3  Decision behavior estimation & utility®’

First, this study explores descriptive information on the decisions taken in the conjoint
study. Initially, I compute the ratio of how many times a concept including a certain attribute
level is chosen by participants, divided by the number of times a concept including that attribute
level appeared in the choice task. This ratio is named PC (“percentage chosen”), which is dis-

played in Table 35. It gives an indication on the ranking of levels in a given attribute.

There is considerable heterogeneity with regard to the PC in the various attributes. Par-
ticipants showed a higher preference for later-stage ventures with a strong track record of the
management team (60.20), high revenue growth (65.80), profitable business (58.12), high
value-added of the product (63.53), and easy international scalability (59.09). However, partic-
ipants showed no clear preference between no external investors being already present in the
venture and external investors already being present. Reputable investors (“external investors
— Tier 1”’) were more often (55.33) selected than the other attribute levels, indicating a prefer-
ence of participants towards more reputable investors in their screening activity. Also, partici-
pants preferred lock-in business models (54.54) and innovation-centered (53.82) business mod-

els over low-cost and complementary offering business models.

The preference for an attribute level can depend upon the attractiveness of the other
alternatives within that same attribute. Therefore, it is inappropriate to compare the PC ratio
across attributes. Moreover, no conclusions can be drawn on the relative importance of the
attribute compared to other attributes. Here, multivariate approaches outlined in the following

section, are necessary.

37 This section of the dissertation is part of a joint research paper with Jérn Block (University Trier) and Christian Fisch (Uni-
versity Trier).
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Tab. 35: Percentage chosen ratio (“PC”)

(1) Management team (track record) (2) Current revenue growth
Level Cases shown Cases chosen PC Level Cases shown Cases chosen PC
None 6,491 2,383 36.71 10%p.a. 4,869 1,668 34.26
Some 6,495 3,447 53.07 20%p.a. 4,870 2,151 44.17
All 6,488 3,906 60.20 50%p.a. 4,876 2,720 55.78
100%p.a. 4,859 3,197 65.80
(3) Current profitability (4) Current investors
Level Cases shown Cases chosen PC Level Cases shown Cases chosen PC
Not profitable 6,481 2.608 40.24 No ext. investors 6,518 3,055 46.87
Break-even 6,491 3,349 51.59 Ext. inv. —Unfamiliar 6,497 3,097 47.80
Profitable 6,502 3,779 58.12 Ext. inv. - Tier 1 6,477 3,584 55.33
(5) Business model (6) Value-added of product / service
Level Cases shown Cases chosen PC Level Cases shown Cases chosen PC
Lock-in 4,868 2,655 54.54 Low 6,490 2,236 34.45
Innovation-centered 4,868 2,620 53.82 Medium 6,515 3,390 52.03
Low cost 4,875 2,122 43.53 High 6,469 4,110 63.53
Complementary offering 4,863 2,339 48.10

(7) International scalability

Level Cases shown Cases chosen PC

Difficult 6,486 2,577 39.73
Moderate 6,511 3,332 51.17
Easy 6,477 3,827 59.09

PC = Percentage chosen — This measure is calculated by dividing the number of times a later-stage venture was chosen with the respective level by how many time it was shown (PC =

[4 h . . . . . . . .
%} The higher this ratio the more often ventures with this level were chosen. As levels are nearly fully balanced in a given attribute.
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A multi-level logit model is used to measure the importance attached to the different
screening criteria and their attribute levels. The decision made by participants (1 = chosen; 0 =
not chosen) serves as the binary dependent variable, while the different attribute levels of the
later-stage venture are used as independent variables. The use of multi-level (hierarchical) re-
gressions is recommended if the observations are nested (i.e., the data has a hierarchical / multi-
level structure) and if effects on multiple levels, and in particular across levels, are evaluated at
the same time (Aguinis et al., 2013). Within this study, two levels exist: multiple decisions
(level one) are nested within each individual (level two) and cannot be seen as independent
from each other. The full regression model employed is estimated using the following equation:

Pij
0g <1 _ (pij> ﬁ()] + ﬂuxu

with ﬁl] = Yio + ui]-

Here ¢;; represent the probability of a positive decision, conditional on f;, for the
choice i for respondent ;. x;; represents the independent variables x for the choice i for respond-

ent j. In the base model, these are all attributes used in the conjoint experiment that were dis-

played to individuals (see chapter 4.1.3).%8

Table 36 shows that nearly all attribute levels significantly influence the decision of the
investor (on a significance level of at least 0.1%). Investors are only indifferent within the at-
tribute “current investors”. Here, participants are indifferent between no external investors be-
ing present and external investors being present that are unfamiliar to the participant. Interest-
ingly, investors significantly favor reputable investors (Tier 1) being present over no external
investor being present, indicating a positive effect of investors reputation due to potential
screening and portfolio development expertise of these reputable investors (Nahata, 2008) over
costs associated in dealing with additional external shareholder syndication (Manigart et al.,
2006). In addition, investors show a statically significant preference towards lock-in business
models over low-cost business models. The same is true for innovation-centered business mod-
els, indicating that lock-in and innovation-centered models are preferred over others. This might

be due that innovation-centered models and lock-in models are easier to protect from competi-

38 The regression models are calculated using HLM7 from SSI (Scientific Software International).
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tors than the other models (Amit & Zott, 2001), for example due to switching costs. Also inno-

vation-centered business models matter to the performance of entrepreneurial firms, providing

an argument why VCs might prefer such models (Zott & Amit, 2007).

In order to further evaluate and compare the effect sizes of the various attribute levels,

odds-ratios are computed and graphically illustrated in Figure 1

1.39

Tab. 36: Multi-level logit regression

Log-odds

Main model

Attributes und levels
Management team: some team members

Management team: all team members
(vef.: no team member)
Profitability: Break even

Profitability: Profitable
(ref-: not profitable)

Revenue growth: 20%
Revenue growth: 50%

Revenue growth: 100%
(ref-: 10%)

Current investor: Ext. investors - Unfamiliar

Current investor: Ext. investors - Tier 1

(ref.: no external investor)
Business model: Innovation-centered
Business model: Lock-in

Business model: Complementary
(ref.: Low cost)

Value-added: Medium
Value-added: High

(ref.: Low)

Int. scalability: Moderate

Int. scalability: Easy
(vef-: Difficult)

0.898*** (0.051)
1.269%** (0.058)

0.604%%* (0.051)
0.964%** (0.061)

0.557%** (0.052)
1.166*** (0.060)
1.713%%% (0.065)

0.035 (0.048)
0.452%%% (0.054)

0.561%** (0.058)
0.577%** (0.058)
0.246*** (0.055)

0.958%*** (0.052)
1.566*** (0.058)

0.655%** (0.048)
1.088*** (0.054)

N (decisions)

N (individuals)

19.474
749

Note: Robust standard errors in parentheses; 1 < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001, Model is

calculated using random intercepts and random slopes.

39 Here odds ratios are computed by: e (108 0dd estimate)
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Fig. 11: Odds-ratios of levels

Management team: some team members

Odds-ratio
2 3

(ref.: no team

member)
Management team: all team members
Profitability: Break even (ref.: not
profitable)
Profitability: Profitable
Revenue growth: 20% (refi: 10%)

Revenue growth: 50%

Revenue growth: 100%

Current investor: Ext. investors - Unfamiliar

(ref.: no external

investor)
Current investor: Ext. investors - Tier 1
Business model: Innovation-centered (ref:: Low cost)
Business model: Lock-in
Business model: Complementary
Value-added: Medium (ref': Low)
Value-added: High
Int. scalability: Moderate (ref:: Difficuit)

Int. scalability: Easy

Note: Belted bar indicates no statisticially significant effect relative to the base category. N=749. Reference category of each attribute on the right hand side.
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As can be seen in Figure 11, the effect sizes of the attribute levels for revenue growth
are particularly high. Later-stage ventures with a historical revenue growth rate of 100% p.a.
have an odds-ratio of 5.54, indicating that these later-stage ventures have a 5.54 higher chance
of a positive decision (selection) by an investor relative to ventures with a 10% revenue growth
rate. Regarding track record of the management, the odds-ratio of all team members having a
relevant track record is estimated at 3.55, indicating a 3.55 higher chance of positive decision
of the investors relative to ventures with a management team where none of its members has a
relevant track record. Overall, the chance of a positive screening decision by the investor is
strongly affected by high values in the attributes (1) revenue growth, (2) value-added of product
/ service, and (3) management team track record; the design of the business model and the type
of existing investors matter but are of lower importance. The same is true for the profitability

of the venture and the easiness of scaling the venture internationally.

In addition, a hierarchical Bayes model is estimated to describe the relative importance
of each attribute (Lenk et al., 1996; Orme, 2000).%* Hierarchical Bayes estimations are particu-
larly important for data collected via conjoint studies (Green et al., 2001). Such models follow
several assumptions and principles. First, it is assumed that individuals’ parameters (betas or
utilities) can be described by multivariate normal distributions (Orme, 2000). These distribu-
tions are based on a vector of means and a matrix of covariances. It is assumed that, given an
individual’s beta or utility, the probability of that person choosing a particular outcome (here:
chosen a later-stage ventures) is governed by a model (e.g. logit regression) (Orme, 2000). The
following statement by researchers from Sawtooth illustrate the functioning of these type of

models:

“Initial crude estimates of betas are estimated for each respondent to use as a start-
ing point. New estimates are updated using an iterative process called “Gibbs Sam-
pling.” The model estimates individual betas as well as the mean and covariances
of the distribution of betas. In each iteration, an estimate is made for each param-
eter, conditional on current estimates of the others. This is done by making a ran-
dom draw from each conditional distribution. Eventually, after many iterations, this
process converges to correct estimates for each parameter. In other words, the HB
algorithm produces betas that fit each individual’s outcome reasonably well, but
“borrows” information from other respondents to stabilize the estimates.”

[Orme, 2000, p.2]

40 An additional advantage of hierarchical Bayes estimations is that coefficients can be estimated separately for each individual
compared to just an average of all people, allowing to separate signals from noise in data (Orme, 2000).
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This approach has several advantages as it also allow to estimate individual-level mod-
els in a similar way supervised machine-learning algorithm do (Kotsiantis et al., 2007) and
identify heterogeneity in probability distributions that lead to different beta estimates. Figure
12 displays the results of such a model. In order to more easily compare the results, the values

are normalized (zero-centered) such that the sum of all importance values yield 100%.

In contrast to many studies focusing on early-stage ventures outlined by the literature
review in chapter 2.2 (e.g. Franke et al., 2008, Hsu et al., 2014 or Nunes et al., 2014), this
dissertation is focusing on later-stage ventures. Results show that the track-record of the man-
agement team is not the most important decision criteria for investors. The most important de-
cision criteria for investors seem to be financial growth in the form of current revenue growth
(22.08) and the value-added of the product / service that the venture is providing (18.56). Fol-
lowing these three attributes, participants put importance to the current profitability of the ven-
ture and considered the international scalability of the venture as being nearly equality im-
portant. Interestingly, the current investors of the later-stage venture and the design of the busi-

ness model play only a relatively minor role in the consideration of the investors.
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Fig. 12: Relative importance of attributes — beta estimates using hierarchical Bayes model

0 25 50 723 100

(1) Track record of management team _ 16,13

(2) Revenue growth [N 22.08

(3) Current profitability - 12,51
(4) Current investors - 7,76
(5) Business model - 10.29

(6) Value-added of product / service _ 18.56

(7) International scalability _ 12,66

Note: N=749; The displayed figures represent the difference in estimated utility by attribute, zero-centered across all attributes. This provides a measure g how much
difference each attribute could make in the total utility of a later-stage venture. The higher a value, the more impact a small change in a level in this attribute can make
to the overall utility, relative to other attribute levels.
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Another research question concerns potential interactions between the different screen-
ing criteria, meaning for example that the effect / beta of one attribute level can be de- or in-
creased by a high value of another attribute level (interaction effect). To explore these relation-
ships empirically, this dissertation explores interaction terms between attribute levels by mul-
tiplying them with each other. As the conjoint study in this dissertation is a discrete choice
experiment (CBC) and to estimate the importance of each attribute level a non-linear model
was used, interactions need to be interpreted differently and with caution compared to linear
models (A1 & Norton, 2003). Just investigating coefficients from regression estimates and the
respective significance indication via p-values is not sufficient. Here, this dissertation investi-
gated the most important attribute from Figure 12, which is current revenue growth and interact
it with each of the other attribute levels. In order to determine direction, magnitude and signif-
icance of the interaction, this study relies on a simulation-based approach in conjunction with
a graphical analysis (King et al., 2000; Zelner, 2009) and the computation of marginal effects.
Figure 13 shows the estimated marginal effects for all interactions for different levels of the

independent variables.

In order to identify the direction and significance, the simulation-based approach by
Zelner (2009) was used in order to graphically describe further the interaction. Figure 14 dis-
plays the change in predicted probability for a positive choice (decision = yes) for the interac-
tions based on the approach by Zelner (2009). An increasing slope in Figure 14, that is not
crossing the zero, indicates that the perceived importance is increasing for the interacted varia-
ble for increasing levels of revenue growth on the x-axis and is statistically significantly differ-
ent from zero. Figure 13 and Figure 14 give evidence that the perceived importance of all man-
agement team members having a relevant track record is increased by higher revenue growth
relative to no team members or some team member having a relevant track record. However,
this seems only to be the case for revenue growth till 50%. From 50% to 100% revenue growth,
we can see a slight decrease in perceived importance of this relationship. Next to this, the per-
ceived difference in importance between high and medium value-added / low value-added of
the product is reduced for higher revenue growth values (from 50%). The perceived importance
of Tier 1 investors being present compared to no-investor being present is less pronounced for
higher levels of revenue growth (starting from 10%), indicating a reduced importance of Tier 1
investors for high revenue growth rates. Interactions between business model and revenue
growth did not show significant interactions, as all estimated differences in predicted probabil-

ity are not different from zero. The perceived importance of easy international scalability is also
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less pronounced for higher values of current revenue growth. For many of the interactions, high
revenue growth (100% p.a.) often reduced the importance of other attributes. However, even
though this analysis can find some significant interactions between attribute levels, the magni-
tude of many of these interactions are rather small with in all cases less than 4% impact on the
predicted probability, but the majority showing around 1%-2% impact. The magnitude of the
effects can be seen in Figure 14 in the difference in probability between one specific point on
the x-axis (e.g. 10% current revenue growth) and another point on the x-axis (e.g. 20% current

revenue growth).

An explanation of this finding might be in the strong signaling effect of very high reve-
nue growth to the investors. This might be so strong that it provides investors high confidence
on the future value of the company than no other attribute. On the other hand side, a strong
management team track record seems to provide investors with confidence and compensate for
relatively low revenue growth rates. However, as stated above, the magnitude of such effects

remains small.
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Fig. 13: Marginal effects of interactions — revenue growth x other attributes

Revenue growth X Management team (track record)

Revenue growth X Value-added of product / service

Revenue growth X Current investor

Marginal effects with level(95)% Cls
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Note: N=749; The graph displays the estimated marginal effects on the probability of chosing a later-stage venture for different values of current revenue growth (x-
axis) and the interacted variables (see legend), including 95% confidence intervals. The marginal effect is the average change in probability, giving the different values
of the interaction. These marginal values are derived from the base model in Table 36.
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Difference in predicted probability — simulation-based approach by Zelner (2009)

Fig. 14
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749; Displayed are differences in predicted probabilities based on Zelner (2009) based on different values of the interaction using 500
slope of the curve indicates if the difference in predicted probability is increasing (e.g. increasing slope) or decreasing (e.g. decreasing slope) for different values of the

Note: N

interaction. If the confidence intervals do not cross the zero-line, it indicates that the respective two predicted probabilites are different from zero and interactions are

therefore deemed statistically significant.
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Following this analysis of decision-making behavior, the data shows a certain level of
variation in the estimated utility measures. This might be due to some external factors (individ-
ual or investors specific characteristics) that influence the decision behavior. In order to char-
acterize this further, this dissertation employs a clustering algorithm to identify groups of par-
ticipants that share a highly similar decision behavior. Clustering is a statistical method to group
objects (here: investment professionals) together that have a small distance between them (here:
individuals with similar utility weights for attributes). Different distances measures (e.g. Man-
hattan distance or Euclidean distance) can be used as well as different algorithms to group the
objects (e.g. k-means or hierarchical clustering). Following this explorative approach, cluster /
groups can be identified and further described. This thesis uses a k-means (based on a squared
Euclidean distance) clustering approach with four clusters on the attribute level zero-centered
utility estimates from the hierarchical Bayes estimation used in figure 12.*' The hierarchical
Bayes estimation was chosen, as utility estimates can be computed on an individual partici-

pant’s level (Orme, 2000).

Tab. 37: K-means clustering (squared Euclidean distance) of attribute utilities

Cluster 1 Cluster 2 Cluster 3 Cluster 4 ANOVA test
Name of cluster Profitable Revenue cen-  Product-based  Int. growth One way
team-based tered ventures ventures ventures ANOVA F-
ventures test
Management Team 24.46 13.96 14.72 8.58 213.9%**
Current revenue growth 15.28 31.37 15.05 24.09 426.2%%%*
Current profitability 16.71 11.54 9.34 11.35 31.7%**
Current Investors 7.97 8.27 7.73 6.45 6.59%**
Business model 9.68 9.80 11.67 10.40 6.85%**
Value-added of product 13.63 15.19 27.98 21.43 240.1%**
Int. Scalability 12.23 9.82 13.46 17.66 65.7%%*
N 211 237 159 142
% of sample 28% 32% 21% 19%

Note: Displayed is the average attribute utility in the cluster based on a hierarchical Bayes regression. ANOVA F-test determines if sta-
tistically significant differences between the means of several groups exist; *** p < 0.001.

41 Four clusters were chosen due to an employed elbow method in order to determine an appropriate number of clusters. K-
means clustering algorithm is an unsupervised machine-learning algorithm that tries to partition n objects (e.g. individuals) into
k groups based on a distance measure between the object to the cluster & with the nearest mean. The algorithm can be defined
as follows: Let X = {x;} with i= 1,2,3...n a set of n (number of objects) d-dimensional (distance) points that are tried to be
clustered in k clusters. K-means finds a partition, so that the squared errors between the mean of a clusters and the objects in
the cluster are minimized. Here i, is the mean of a the cluster c;. The squared error for one cluster k is defined as: J(c;) =
Yxec,llxi — pxll?. This squared error is tried to be minimized across all clusters (Jain, 2010).
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Table 37 shows the result of this cluster analysis and displays the average attribute utility
by cluster. As seen in Table 37, four distinctive groups were identified. The first group was
named “Profitable team-based ventures”. This group of investors (N=211) is mainly focusing
on the management team track-record (24.46) and the profitability of the later-stage venture
(16.71) in their first screening. Compared to that, the second group (“Revenue centered ven-
tures”), relies to a high degree on the revenue growth of the later-stage venture, whereas the int.
scalability and external investors only play a minor role. The third group can be characterized
as product-based investors, whose main decision criteria is the value-added of the product and
a rather balanced importance spread across the other attributes. The last group (“Int. growth
ventures”) consists of 19% of the entire sample and this group of investors mainly relies on
three attributes: revenue growth, value-added of product and int. scalability of the venture. The
results are confirmed by a one-way ANOVA test on the mean values of the attributes in the
clusters. To further characterize the identified groups, additional variables from the survey were

compared across the four groups (see Table 38).

Tab. 38: Cluster description using additional variables

Cluster 1 Cluster 2 Cluster 3 Cluster 4 ANOVA test
Name of cluster Profitable Revenue cen-  Product-based Int. growth One way
team-based tered ventures ventures ventures ANOVA F-
ventures test
% CVCs 9.4% 7.4% 11.0% 7.7% 0.48
% VCFs 32.7% 47.6% 49.6% 48.5% 5.26%%*
% Family Offices 10.0% 8.0% 8.1% 4.2% 1.30
Avg. experience as 12.44 10.33 9.76 11.78 4.31%*
investor
Avg. tenure 7.35 6.70 6.52 7.41 0.88
% Entrepreneurial 52% 47% 51% 48% 0.73
experience
Avg. performance 259.10 247.64 252.05 246.97 2.19¢
index
% >10x CoC deals 4.8% 4.9% 4.3% 4.3% 0.28
N 211 237 159 142
% of sample 28% 32% 21% 19%

Note: N=749. 1 < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

As seen in Table 38, some differences between the groups can be identified. First, FOs
are more than two times more present in the first cluster compared to the fourth cluster, indi-

cating a potential greater appetite of FOs for more profitable later-stage ventures. However, the
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ANOVA test does not indicate a significant difference across all groups. But, by only compar-
ing cluster one and four, the difference appears to be statistically significant using a t-test of
equality of means between the two clusters. This difference might be a result of the different

goals and governance structures that FOs have compared to other investors (Wessel, 2013).

A different scenario can be assessed for CVC investors in the different clusters. In the
third cluster, the biggest proportion of CVCs is present, indicating a high importance towards
the product of the later-stage venture. This might be an initial hint on the more pronounced
product focus of CVCs. Research shows that large enterprises often initiate CVCs in order to
source external innovation for the firm (Dushnitsky & Lenox, 2005; Ernst et al., 2005). How-
ever, the ANOVA test does not indicate a significant difference across all groups. Only by
comparing cluster three with cluster two or four, statistical significant differences can be iden-
tified. VCFs seem to show a greater appetite for high growth ventures that are easy to scale
internationally (cluster two and four). This might be due to the structure and incentive systems
in VCFs that are aiming to deliver returns to investors over a short period of time. This might
incentivize to take more risky investments in order to provide high returns (Shane, 2012). The

ANOVA test reveals a statistically significant differences across the four clusters.

In regards to experience and entrepreneurial background of the investors, cluster 1
shows the highest values for these variables, indicating a potential link between individual char-
acteristics and the decision behavior. Maybe investors need to be more experienced in order to
evaluate difficult to interpret signals, like the quality of the management team of a later-stage
venture. In regards to the performance measures in Table 38, no statistically significant differ-

ences are identified.

This initial analysis provided in Table 38, provides initial hints of potential reasons for
different decision behavior. However, this analysis is by far not enough to draw conclusions
from the data. Further analysis is needed. Overall, I provide evidence as to which decision cri-
teria are used in the screening process. Conducting a conjoint experiment, I find that investors
particularly focus on (1) revenue growth, (2) added value of product/service, and (3) manage-
ment track record. This process is followed by decision criteria, such as profitability and inter-
national scalability, while the type of existing investors and the design of the business model
are of minor importance. These empirical insights are of particular importance for entrepreneurs
seeking growth financing, as they can provide guidance on the most relevant attributes risk
capital investors are going to evaluate. This outcome is especially important for later-stage ven-

tures, where investment volumes often surpass those of earlier stages. In contrast to previous
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studies, findings show that in the context of later-stage ventures, the management team is not
the most important decision criteria to investors. Financial and product characteristics seem to
play a bigger role in later stages of venture development. I argue that the lower importance of
the management team stems from the fact that early-stage ventures and later-stage ventures
have different risks, goals, and characteristics (Rhunka & Young, 1987). In particular, the man-
agement team’s track record signals quality so that the risk of success is associated with the
management team and the reputation of prior investors. However, when financial figures be-
come available in a later-stage context, these signals lose importance and are replaced by more
tangible indicators of venture quality (Block et al., 2014).

In addition, prior research acknowledges and demonstrates the importance of reputable
investors for early-stage ventures (Hsu, 2004). Interestingly, I find that the reputation of previ-
ous investors is among the least important attributes in a later-stage context. Similar to the
management team attribute, the reputation of prior investors may be more important if only
limited information is available on the venture. As more information emerges as the venture
progresses into later-stages, this criteria is replaced by more tangible information (e.g., revenue
growth). Another explanation could be that the strength of this positive signal is reduced due to
anticipated conflicts of interest between existing and future investors. In particular, high repu-
tation investors are more likely to be active and shape the portfolio venture to their own needs
(Johnson & Swem, 2017). Support of this argument was also found in some of the interviews.
However, this finding bears some insights for entrepreneurs as well as for risk capital providers.
Entrepreneurs who communicate the existence of reputable investors can benefit from a small
positive signaling effect towards future investors. The findings also show that communicating

the existence of unknown investors does not have any signaling effect.



5 Conjoint analysis of investors’ decision behavior 125

5.4 Influence of individual characteristics

5.4.1 Personal schemata and decision-making

Decisions of individuals about an object (here: later-stage ventures) cannot be under-
stood only through the characteristics of the object, but need to be put in the context of the
decision maker. Specific knowledge that investors have acquired over the years may have an
impact on their decision making. Having seen ventures fail and succeed might have provided
investors with rules on how to evaluate ventures in the initial screening. Here, research has
shown that various types of heuristics and biases exist in the entrepreneurial decision-making
process (Shepherd et al., 2015). Only a limited number of studies have focused on this topic in

the field of VC decision-making research (exceptions include Franke et al., 2008).

Therefore, this dissertation relies on cognitive theory to better understand decision mak-
ing of VCs when screening later-stage ventures. Cognitive research is a field that endeavors to
provide insights into how our brains process information and how this influences our decision
making. This research is important for psychology scholars as well as computer scientist schol-
ars who try to develop software that imitates cognitive brain processes (referred to as artificial
intelligence research). One particularly important aspect of cognitive research is the concept of
“schemata.” Schemata theory, which is a cognitive theory, states that all knowledge possessed
and acquired by humans is organized in units (Rumelhart, 1980) and various information is
stored in these units of knowledge. Based on this concept, units of knowledge include a network
of skills, facts, events, action sequences, or situations (Gagné & Glaser, 1987; Fiske & Taylor,
1991; Van Merrienboer & Sweller, 2005). To illustrate this concept further, one can use the
following analogy. Consider a schemata or unit of knowledge about universities. Within that
schemata, individuals have acquired and possess knowledge about universities (e.g., educa-
tional institutions, education titles, professors, student parties, and others) in the form of facts,
but this knowledge may also include events or experiences that they associate with universities

(e.g., first student party attended, hard exams, boring teachers, and others).

One important concept from this theory is how people build these schemata/units of
knowledge, which leads to the concept of learning. Learning can be understood as a set of pro-
cedures in our brains for processing information (Gagné & Glaser, 1987). If people receive a
stimulus from their environment (e.g., listening to the sound of birds, reading a book, or talking

to a friend), it is transformed by human receptors into patterns that can be understood as infor-
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mation or knowledge (Garner, 1962), creating learning schemata. This means that an individ-
ual’s schemata can be adjusted over time in various ways. It is important to understand that
these schemata have a significant effect on how we behave and, in the context of this research,
on how we make decisions. Here, the experiences individuals have play a key role. Two quotes

illustrate this:

“Depending upon your personal experience, the knowledge of a dog as a pet (do-
mesticated and loyal) or as an animal to fear (likely to bite or attack) may be a part
of your schema.”

[Rumelhart, 1980, p.1]

“Expertise develops as learners mindfully combine simple ideas into more complex
ones. A chess expert, for example, combines simple ideas about the best positioning
of individual pieces to develop complex schemata of how several chess pieces
should be positioned concomitantly. These schemata organize and store knowledge,
but also heavily reduce working memory load because even a highly complex
schema can be dealt with as one element in working memory.”

[Van Merrienboer & Sweller, 2005, p.149]

Studies find that experienced individuals, that is, individuals who have performed a par-
ticular task multiple times over a long period of time, possess more granular, detailed, con-
nected, and complete schemata than others (Lurigio & Carroll, 1985; Knowlton, 1997; Matlin,
2005). Some studies therefore argue that different levels of experience do not lead to faster
decisions, but rather that more experienced individuals have learned to recognize the meaning
of certain patterns compared to others. This is illustrated by the following quote from Prietula

and Simon (1989):

“In fact, the veteran does not scan the environment and process information any
faster than the inexperienced foreman, rather, he (or she) has learned to grasp the
meaning of certain patterns of operations and activity on the plant floor. In a sense,
the foreman does not need to think about this information, he simply reacts to it.”

[Prietula & Simon, 1989, p.121]

These arguments have also been applied in the context of decision making by VCs
(Shephard, 2003; Franke et al., 2006). For this dissertation, this means that investors with prior
investing or entrepreneurial experience might be more knowledgeable about which later-stage
venture characteristics are required for a venture to develop into a successful firm. Entrepre-
neurial experience is of particular interest, as past studies show that entrepreneurial experience

can affect individual behavior and knowledge through the learning achieved during the time
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spent as an entrepreneur (e.g., Ucbasaran et al., 2003a; Ucbasaran et al., 2003b; Franke et al.,
2008; Ucbasaran et al., 2010; Farmer et al., 2011; Shepherd et al., 2015). A quote from Stuart
& Abetti from 1990 illustrates this:

“The best way to learn about making a company successful is to work in, or better
to run a new firm”

[Stuart & Abetti, 1990, p.151]

Moreover, experience as an investor might create unique schemata. Being an investor
for a long time provides chances to see many investment opportunities and follow many entre-
preneurial ventures along the way. That being said, experienced investors might possess more
complete and domain-specific schemata than novice entrepreneurs who have been exposed to

only a few investment opportunities.

Moreover, initial knowledge of the presence of such effects on decision making would
be important to the research community for building additional theory about VC decision mak-
ing in general and in the context of later-stage ventures. This might mean that, in addition to
institutional characteristics (see section 5.5), scholars need to also take individual characteris-
tics into account when assessing VCs’ decision making. Based on this, it can be assumed that
individual schemata shaped by investment experience, entrepreneurial experience, or leadership
experience can influence individual decision behavior. Therefore, this dissertation addresses
the following exploratory research question: How do individual schemata influence the decision

making of VCs in the context of later-stage ventures? The following characteristics are assessed:

o FEntrepreneurial background: How does entrepreneurial background shape decision
making of VCs in screening later-stage ventures? — Q1

o Serial entrepreneurial background: How does serial entrepreneurship shape decision
making of VCs in screening later-stage ventures? — Q2

o [nvestment experience. How does investment experience shape decision making of VCs
in screening later-stage ventures? — Q3

o  Work experience: How does work experience (e.g., working for start-ups in the past)

shape decision making of VCs in screening later-stage ventures? — Q4
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5.4.2 Descriptive analysis

Descriptive statistics are calculated to obtain first insights on the questions stated in
section 5.4.1. Starting with the experience of individuals as investors (in years), Figure 15 dis-
plays the distribution of experience among the respondents (variable: experience as investor in
Table 34). As seen in this figure, experience is skewed towards individuals with less than 10
years of experience, while the mean is slightly above 10 years. The figure also shows a strong
variance in the experience that individuals have, ranging from as low as one year to as high as
48 years.*> This variable is also correlated with the position in the firm. Highly experienced
individuals tend to hold partner positions, whereas novice individuals are often analysts or jun-

ior associates in investment firms.

Fig. 15: Years of experience as investor
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Source: Own illustration based on data from 749 participants.

The tenure of investors (variable: tenure in Table 34) with their current firm shows a
very similar distribution as experience as investor. Looking at the entrepreneurial experience
that participants in the sample have, the data shows a nearly 50/50 split of investors with entre-
preneurial experience and individuals with no entrepreneurial experience. Table 39 shows the

distribution of this variable in the sample and its frequencies.

42 Figure A17 in the appendix displays a logarithmic form of this variable, showing a nearly normal distribution.
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Tab. 39: Entrepreneurial experience

Entrepreneurial experience N %
No 369 49.27
Yes 380 50.73

Next to this, investors in the sample not only have founded one company, but can often
be considered “serial entrepreneurs.” As seen in Table 40, the majority of participants have
founded one firm, but a fraction of individuals have had multiple ventures in the past. The

average is close to two ventures.

Tab. 40: Serial entrepreneur (# ventures founded)

Entrepreneurial experience N %
1 166 43.83
2 98 25.72
3 57 14.96

4 19 4.99

5 16 4.20

6 5 1.31

7 3 0.79

8 2 0.52

9 0 0.00

>10 14 3.67

N=380*

Interestingly, past work experience also differs quite significantly between participants.
Looking at Table 41, the data shows an almost even proportion among the levels of past work
experience (variable: Leadership experience (mostly in startups or SMEs), Leadership experi-

ence (working in large firms & startups or SMEs), and Leadership experience (mostly in large

firms) in Table 34).

Tab. 41: Working experience of participants

Working experience N %
Mostly working for start-ups/SMEs 200 26.70
Working for large firms & start-ups/SME 289 38.58
Mostly working for large firms 260 34.71

43 Figure A18 in the appendix displays the distribution graphically.



5 Conjoint analysis of investors’ decision behavior 130

5.4.3 Results

To address the research questions formulated in section 5.4.1, this study employs a
multi-level logit regression model with interaction terms to understand the effect of various
types of experience and entrepreneurial backgrounds on the attribute levels, in line with the

approach described in section 5.3.

To evaluate the significance and direction of various interactions, a multi-level logit
model is first estimated and then additional analysis is executed, similar to the analysis of in-
teractions in section 5.3 (using the Zelner (2009) approach). The results are displayed in Table
42. The first column (Q1) displays the summarized results of interaction effects between attrib-
utes and the variable entrepreneurial experience from Table 34. Column 2 (Q2) does the same
for the variable serial entrepreneur from Table 34, while column 3 (Q3) summarizes the inter-
action with the variable experience as investor, and column 4 (Q4) considers the interaction
with the variable work experience, displayed in Table 41. Table 42 presents the results in a
summarized and simplified manner. First, a minus (plus) indicates a significantly negative (pos-
itive) interaction with the interacted variable (in this case, entrepreneurial experience, serial
entrepreneurs, investor experience, and work experience), based on the regression coefficients
and respective statistical tests.** Additional tests were executed to validate the results (one via
marginal effects, the other via Zelner’s simulation-based approach, as discussed in section 5.3).
In other words, a negative sign indicates that a change in the respective measure (e.g., from
non-entrepreneurial experience to entrepreneurial experience) reduces the weight of the attrib-

ute in the table.

Regarding the first question on the effect of entrepreneurial experience, I find the fol-
lowing. As seen in Table 42, entrepreneurs seem to have different weighting associated with
the business model of a later-stage venture. The interacted variable is coded as a dummy vari-
able (1=entrepreneurial experience; 0= no entrepreneurial experience). Investors with entrepre-
neurial background place significantly less importance on lock-in business models than their
counterparts. Investors with non-entrepreneurial backgrounds put significantly less importance
on low-cost business models than their counterparts. Both results are significant at least at the

5% level.*

4 Investors experience is coded as a dummy (1=above-median experience; 0 = below median experience) for this analysis.

4 To simplify the table, the results at the attribute level basis are not displayed.
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In addition, the results provide interesting answers to Q2. There is a significant differ-
ence in estimated utility for serial entrepreneurs compared to one-time founders. Serial entre-
preneurs place significantly less importance on profitable later-stage ventures, high-growth

ventures, and ventures with high value-added products or services.

Past investment experience seems to shape individual decision behavior as well. Indi-
viduals with above-median experience place significantly greater importance on the track rec-
ord of management compared to novice investors (significant at the 5% level). Furthermore,
investors with above-median experience showed more appetite for low-cost business models
and less appetite for lock-in business models than novice investors. The results are significant

at the 1% level.

Almost none of the interactions regarding Q4 were significant. Work background had a
small effect on evaluation of the value-added of products or services. Here, participants with
primarily corporate backgrounds placed significantly more importance on high value-added

products or services of later-stage ventures. However, the effect is significant only at the 10%

level *
Tab. 42: Interaction effects - individual schemata
QI: Entrepreneu- Q2: Serial en- Q3: Investment Q4: Working
rial experience trepreneurs experience experience
(ref. no-entrepreneurial (ref. one-time (ref. below median  (ref. mostly working
experience) founder) experience) for start-ups)
Management Team / / +* /
Support by marginal effects Yes
Support by Zelner (2009) Yes
Revenue growth / =¥ / /
Support by marginal effects Yes
Support by Zelner (2009) Yes
Profitability / - / /
Support by marginal effects Yes
Support by Zelner (2009) Yes
Current Investors / / / /
Support by marginal effects
Support by Zelner (2009)
Business model SKE / SKE

46 In addition to these results, exploratory results of different investor groups for this hypothesis showed similar, but sometimes
different, results.
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Support by marginal effects Yes Yes
Support by Zelner (2009) Yes Yes
Value-Added / Sk / +F
Support by marginal effects Yes Yes
Support by Zelner (2009) Yes Yes
Int. Scalability / / / /

Support by marginal effects
Support by Zelner (2009)

Note: N=749; For Q2: N=380.

These results shed first light into how individual schemata can shape decision behavior.
First, the results contribute to entrepreneurial finance literature by emphasizing the need to not
only evaluate venture characteristics when assessing decision making, but to also consider the
characteristics of the decision-maker. Past research has, however, in many cases neglected these
effects (an exception, for example, is Franke et al., 2008) and thereby limited the generalizabil-
ity of the results. Second, the results of this section have shown very diverse results in terms of
how individual schemata influence decision criteria weighting. It is surprising that only a few
effects exist, as cognitive theory suggests that decision behavior is significantly influenced by
different schemata (e.g., knowledge, skills, or experience). For example, former entrepreneurs
possess very different schemata than investors with no entrepreneurial background. However,
this seems to have limited influence on decision criteria weighting. This is in accordance with
the initial research done by Franke et al. (2008), who also show only a limited impact of expe-
rience on the evaluation of team characteristics of early-stage ventures. To some degree, the
results therefore challenge whether cognitive theory can explain heterogeneity in decision-cri-

teria weighting regarding the screening of later-stage ventures.

However, the results also indicate that the weighting attributed to product and business
model characteristics is particularly significantly influenced by investment and entrepreneurial
experience. Future research needs to further evaluate such potential influences on the decision
making of VCs. This is very important, as past research has already highlighted sources of bias
in VCs’ decision making (Murray & Lott, 1995; Zacharakis & Shepherd, 2001; Parhankangas
& Hellstrom, 2007; Franke et al., 2008; Cumming & Daum, 2010).
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5.5 Influence of investor characteristics

5.5.1 Family offices*’

Much research has been conducted on the decision-making of equity investors, such as
VCFs and business angels (e.g., Tyebjee & Bruno 1984; Franke et al., 2008; Hsu et al., 2014;
Barrot, 2016; Warnick et al., 2018 — see chapter 2.2). Recently, FOs have become an increas-
ingly important player in the market for entrepreneurial finance (Ford & Nelsen, 2014; Block
et al., 2018). Yet, so far, little is known about their decision-making criteria regarding their
investments in entrepreneurial ventures. Supporting this assertion, recent practitioners’ reports
show that while the fraction of investments by FOs in real estate have decreased over the last
decade, direct equity investments have almost doubled (Bloomberg, 2014; Rowley, 2018). Co-
herently, a survey by the Family Office Exchange finds that, in 2016, 96 out of 118 US FOs
reported having at least one full-time employee sourcing and evaluating direct equity invest-
ments (Family Office Exchange, 2017). Considering that the 50 largest family offices account
for assets under management of approximately USD 1,000 billion (Bloomberg 2014), research
on the assessment of entrepreneurial ventures by FOs is both highly timely and relevant. To
date, the entrepreneurial finance literature has largely neglected this increasingly important
class of investors. This part of the dissertation sheds light on FOs by comparing their decision-

making criteria regarding investments in later-stage ventures with those of VCFs.

There are at least three reasons why the screening criteria of FOs might differ from those
of VCFs. First, their goals differ; in addition to financial goals, FOs pursue non-financial goals
such as perpetuating family values and the family dynasty (e.g., Chrisman et al., 2004; Chris-
man et al., 2012; Wessel, 2013; Williams et al., 2018). Second, their investment horizons differ;
FOs typically have longer-term durations than other private equity funds, as they aim for capital
preservation instead of short-term returns on investments (Gomez-Mejia et al., 2007; Lumpkin
et al., 2010). Third, their agency and fund-raising structures differ; unlike VCFs, FOs do not
raise funds from a multitude of external funding sources but, rather, raise funds from one or a
few families only (Wessel, 2013; Ford & Nelsen, 2014; Wessel et al., 2014). Based on these
differences between FOs and VCFs, I hypothesize that FOs assess entrepreneurial ventures dif-
ferently than VCFs and hypothesize that their assessments differ with regard to the importance

of several pertinent criteria. In particular, I argue that FOs attribute greater importance to the

47 This section of the dissertation is part of a joint research paper with J6rn Block (University Trier), Silvio Vismara (University
Bergamo) and Christian Fisch (University Trier).
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current profitability of the entrepreneurial venture but attribute less importance to the revenue
growth of the entrepreneurial venture. Additionally, I argue that the investment decisions of
FOs vs. VCFs differ with regard to the involvement of other investors. Specifically, FOs should
attribute less importance to the presence of other investors in general and reputable investors in
particular. The following sections provides arguments for these questions and explain the ap-

proach of how they were empirically investigated.

5.5.1.1 Theory

FOs are organizations that manage the wealth of business families by taking actions
(i.e., investments) to sustain and grow their wealth (Gilding, 2005; Gray, 2005; Berent-Braun
& Uhlaner, 2012; Ford & Nelsen, 2014). Prominent examples of FOs include Horizons Ven-
tures, the Hong-Kong based FO of the Kashing family, or Madrone Capital Partners, the US-
based FO of the Walton family (Walmart). Despite their economic relevance and long history,
accessing information about FOs is difficult for both researchers and market participants be-
cause FOs are not required to disclose information about their investments (Amit & Lichten-
stein, 2009). Recent studies have shed some light on the structures and goals of FOs (Wessel et
al., 2014; Zellweger & Kammerlander, 2015), but we still do not know how these particularities

translate into investment preferences.

Because VCFs are the dominant equity investors in entrepreneurial ventures, most of
the extant literature focuses on VCFs when studying decision-making in entrepreneurial finance
(e.g., Shepherd, 1999; Shepherd & Zacharakis 1999; Franke et al., 2008; Warnick et al., 2018).
However, there are a number of differences between FOs and VCFs that I summarize in Table
43."8 First, FOs reflect the specificities of their partners. Relative to other investors, the goals
of the controlling families often extend beyond financial objectives (Chrisman et al., 2012;
Wessel et al., 2014; Williams et al., 2018). Prior research often refers to the concept of socio-
emotional wealth to identify a pool of non-financial aspects of the firm that meet the family’s
social and affective needs, including the ability to exercise family control and influence, fulfill
desires for belonging and identity, act altruistically toward family members, and perpetuate
family values and dynasty (Gomez-Mejia et al., 2011). The setting of non-financial goals is

therefore among the distinctive aspects of FOs (Wessel, 2013; Zellweger et al., 2013), whereas

“8 In this study I mainly treat family offices as a homogenous group. I explore differences within the group of family offices in
the robustness checks later in this chapter.
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financial returns are the main (and often only) aim of VCFs and the investors behind them (e.g.,

Robbie et al., 1997; Manigart et al., 2002).

Tab. 43: Characteristics of FOs and VCFs

Characteristics FO VCF

Goals Financial and non-financial Financial

Risk-aversion Higher Lower

Time horizon Longer (no restrictions) Shorter (predetermined)

Limited partners Family members Multiple and diverse external partners
Relationship partners-managers Long-standing Short-term

Control mechanisms Mix of formal and informal Mainly outcome-based (formal)
Array of activities Support for the family Pure investment

Additionally, financial goals are likely to be different for FOs relative to other investors.
While return on investments is important, it is intermingled with wealth preservation objectives
in FOs. Indeed, FOs have the mission to protect and preserve assets for future generations.
Indeed, a survey by Bloomberg (2017) finds that the main objective of FOs is intergenerational
wealth management. From a risk-return perspective, this objective suggests that FOs are less
willing to accept more risk for the possibility of higher returns. This, again, reflects the higher
risk-aversion of families as investors relative to other private investors such as VCFs. Similarly,
and consequential to the pursuit also of non-financial goals, the long-term sustainability orien-
tation and the generational thinking of families (Le Breton-Miller & Miller, 2006) are transmit-
ted into FOs and manifests itself in longer investment horizons (Ford & Nelsen, 2014). While
VCFs structure their funds with a predetermined investment time horizon and a clear exit in-
tention (Gompers & Lerner, 2001), FOs do not necessitate a rapid exit strategy. The non-purely
financial and long-term orientation, together with the cautious risk-taking behavior of FOs are

likely to have impact on their investment decisions in entrepreneurial ventures.

As a result of these goal differences, the structure of FOs is largely different from that
of VCFs. Managers of FOs deal with only one type of limited partner (i.e., family members).
This is a distinctive difference to managers of VCFs, who raise capital from multiple and di-
verse external limited partners. Often, VCFs set a minimum investment level, in order to limit
the number of external partners committed to the fund, and to thus minimize the time spent in
investor relations (Gompers & Lerner, 2001). This higher degree of distance between general
partners (managers) and limited partners, together with a predetermined maturity of their funds,
forces VCFs to handle the uncertainty of their investments with a specific design of contracts

with entrepreneurs and important employees (contracting), and the continuous control of the
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investee firms (monitoring). The latter is established by setting funding milestones and by a
periodical formal reporting accompanied by audits and meetings to evaluate results. To this
extent, VCFs are necessarily oriented towards outcome control mechanisms (e.g., carried inter-
est on the performance of the fund). In contrast, FOs deal with a less formal type of investor.
The absence of fund raising activities allows for less formal monitoring and reporting processes
to give account to the capital providers. FOs can use both formal (e.g., behavior- and outcome
control mechanisms) and informal control mechanisms (e.g., social or relational controls, norms
or values) to ensure goal compliance (Wessel et al., 2014). These different sets of control and

governance mechanisms should have an impact on the decision-making of FOs and VCFs.

Lastly, while VCFs mainly make investment decisions, the array of activities of FOs is
broader, including the provision of tailored services for family members (Decker & Guenther,
2016). These activities vary from the consolidation function of accounting, tax and estate plan-
ning, to transgenerational planning and concierge services such as organizing family meetings
and communication or providing financial education (lifestyle enhancement) to the family’s

new generation.

This study relies on the conceptual model from chapter 2.1.2 and a combination of sig-
naling and agency theory in order to derive hypothesis on the decision-making behavior of FOs
and VCFs. The most widespread organizational structure used in VCFs and, more broadly, in
private equity investing is the limited partnership. In these structures, limited partners (princi-
pals) invest money in funds which are actively managed by general partners (agents). The latter
have better information than principals over the fund’s activities, performance, and their own
effort and talent. This is the typical agency relationship with potential adverse selection and
moral hazard problems arising from hidden information and hidden action. Similar to VCFs,
FOs also employ external management with the investment decision task. Principal-agents

problems, therefore, concerns also FOs, although to a lesser extent as compared to VCFs.

Different to VCFs, however, FOs raise money from one or few families. FOs are not
registered as investment advisers, thereby being allowed to keep a higher level of secrecy
(Bloomberg, 2014). This specificity forbids them to advertise or provide investment services to
investors. This means that in FOs agents deal with one or a few principals, thereby facing dif-
ferent prospects of principal-principal problems as compared to when dealing with many short-
term private equity investors. Accordingly, control mechanisms in VCFs are typically out-

come-based, whereas FOs employ a mix of formal and informal mechanisms. Informal control,
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which induce self-regulation through trust, mitigates indeed the risk of value appropriation in

long-term relationship (Eisenhardt, 1985; Ouchi, 1979).

As mentioned above, where VCFs and FOs differ the most is perhaps in their goals and
horizons. While VCFs are organized in different funds with a definite horizon, investors in FOs
rarely change over time. Their pursuit of (also) non-financial goals and generational thinking
also impact on the agency relationship with the money managers. This relatively long-term and
less purely finance orientation of FOs is likely to impact on the investment decision-making, as

I argument in more detail below.

5.5.1.2 Hypothesis
Profitability

FOs, whose goals are determined by the families to which they belong, are often con-
servative and risk averse (Wessel at al., 2014). By undertaking risky decisions, managers of
FOs risk losing the family wealth and jeopardize the financial and social wellbeing of future
family generations. They are therefore more concerned about the conservation of irreplaceable
capital, often accumulated over generations, rather than on potential high returns. For this rea-
son, I expect FOs to be more reluctant than other providers of entrepreneurial finance in pursu-
ing high-risk investments. As entrepreneurial ventures with poor profitability are associated
with a high risk of bankruptcy (Agarwal & Taffler, 2008), FOs will consider such ventures as

high risk investments and will therefore stay away from such investments.

In contrast, VCFs need to deliver returns to their partners over a relatively short period
of time. This incentivizes them to take more risky investments. The short investment horizon
of VCFs and their investors behind exacerbate the short-termism of fund managers (Laverty,
1996), who are asked by capital providers to provide high returns (Shane, 2012). Everything
else equal, high returns are more difficult to achieve in already profitable firms, whereas the
higher risk of entrepreneurial ventures is associated with higher chances of high growth rates.
As a consequence, managers of VCFs tend to focus on future growth potential instead of current
performance, thereby considering also entrepreneurial firms with low profitability and high

growth as attractive investment targets (Puri & Zarutskie, 2012).

In addition, the incentives set by principals to VCF managers to select investments with
the potential to generate high returns are paralleled at the individual level. Similar to mutual

fund managers, their professional identity stems from their reputation in the market, which is
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to a large degree gained and sustained through their investment track record (Chevalier & El-
lison, 1999; Kempf & Ruenzi, 2007). Fund managers that do not provide high returns to their
investors will find it hard to secure further funding and suffer from a reduced labor market
value. Beside monetary returns, other motivations for VCF managers involve status and desire
to outcompete their peers. These motivations are reflected in the characteristics of the entrepre-
neurial ventures that they seek. A firm with a high current profitability does not represent the

ideal setting where to possibly outperform and gain popularity as a fund manager.

In sum, I argue that FOs should have a higher preference than VCFs for entrepreneurial

ventures and investment opportunities with high profitability. I hypothesize:

H1: Compared to VCFs, FOs attribute a higher importance to the current profitability

of the entrepreneurial venture.

Revenue growth

VC financing is characterized by little collaterals, high growth, and high risk (Ueda,
2004). In general, FOs are not as resourceful and as experienced in investing in entrepreneurial
ventures as VCFs. From a resource-based perspective, FOs are thus disadvantaged when it
comes to monitoring and providing support to the ventures they invest in. This is particularly
relevant in the case of high-growth entrepreneurial ventures. Monitoring and supporting high-
growth ventures is typically very challenging and resource-intensive. Also, while the current
profitability reflects an investment associated with lower risk, high growth potentially incurs
uncertainty, as it exposes entrepreneurial ventures to additional challenges and risks (e.g., from
entering new markets and hiring new employees) (Perez-Quiros & Timmermann, 2000). Risk
aversion in conjunction with limited resources might lead FOs to avoid preferring high-growth

firms as investment targets.

In contrast, VCFs are known for their preference for high-growth ventures. Again, a rea-
son is the high expected rate of return on its investments over a comparatively short period of
time. This requires that at least some ventures in the investment portfolio promise high growth
(Davila et al., 2003). The structure of VCFs is typically designed to achieve such goals. The
control mechanisms are mainly outcome-based and are achieved through the continuous mon-
itoring of the portfolio companies. Different from FOs, the agency problem in the VC investor-

entrepreneur dyad is plagued by information asymmetries, but also by possible goal conflicts,
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if the VC’s short-term orientation does not match with the ambition of long-term success of

portfolio entrepreneurs.

VCFs provide their portfolio firms with a complex bundle of value-adding resources
and activities (e.g., Hellmann & Puri, 2000; Hellmann & Puri, 2002; Cumming et al., 2005; Ter
Wal et al., 2016), which include coaching activities, strategy and management support as well
as network access. . These resources are especially needed in young entrepreneurial ventures
operating in high-growth industries that typically lack profitability but promise high revenue
growth. The process, however, also requires high levels of human capital which is able to pro-
vide high-quality, value-adding services. Coherently, most VCFs have extensive and successful
own business experience (Sorenson & Stuart, 2001). For this reason, they supposedly have
higher capabilities to deal with high-growth ventures than managers of FOs. To summarize the
arguments, I expect that FOs have a lower preference for high growth ventures than VCFs.

Therefore, I hypothesize that:

H2: Compared to VCFs, FOs attribute a lower importance to the revenue growth of the

entrepreneurial venture.

Current investors

The structure of many FOs is not large enough for them to be able to devote considerable
resources to systematically screening and monitoring entrepreneurial ventures. If they do the
whole process on their own, they end up screening only a small set of investment opportunities.
Since they often do not have enough competent staff dedicated to own deal origination, co-
investments and syndication become more attractive to FOs. By co-investing with other inves-
tors, they gain access to a broad set of investment opportunities. Additionally, investment part-
ners can provide additional knowledge on an investment target during due diligence, thereby

improving the overall quality of the final investment decision and preventing adverse selection.

However, syndication and the presence of other investors can generate severe conflicts
of interest and agency problems. For example, freeriding behavior can occur, incurring costs to
monitor or sanction opportunistic behavior (De Clerq & Dimov, 2008). These costs typically
increase with the number of parties involved (Manigart et al., 2006). However, even with goal
alignment between the syndication partners and without agency conflicts, there is often a high
need for coordination between the syndication partners and a higher likelihood of complica-

tions, difficult negotiations, and delays in decision-making. (Fried & Hisrich, 1995; Wright &
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Lockett, 2003). Such coordination costs, therefore, might discourage investments in ventures

which already have some external investors.

I argue that, relative to VCFs, FOs are likely to put more weight on these costs. As
described above, FOs do not only have financial but also non-financial goals. This makes goal
alignment and coordination within the syndicate more difficult. Moreover, unlike VCFs (which
have experience and are used to deal with different limited partners with different goals) FOs
do not have the knowledge and experience in working together with other investors. I argue
that in order to keep their highly efficient agency structure and preserve family harmony and
family cohesion, FOs will try to avoid co-investments and forming syndicates with other inves-

tors. Hence, I hypothesize:

H3a: Compared to VCFs, FOs attribute a lower importance to the presence of other

investors.

When making decisions with imperfect information, individuals tend to rely on the be-
havior of others. Psychologists call the influence resulting from processing of information
gained by observing others observational learning (Bandura, 1977). Drawing from the socio-
logical evidence that ties to reputable actors enhance prestige (Podolny, 1993), third-party en-
dorsements have received considerable attention as signals certifying firm quality to unin-
formed external investors (Hsu, 2004; Hochberg et al., 2007). The underlying idea is that pres-
tigious players highly value their reputation and will carefully avoid tarnishing it by being con-
nected with low-quality IPO firms. In the context of entrepreneurial finance, in the absence of
credible information about ventures, investors can rely on the reputation of a company’s asso-
ciates to judge their quality (e.g., Nahata, 2008). In later-stage investments, an important in-

vestment decision criteria is the reputation of investors already invested in the venture.

In contrast to VCFs, FOs are expected to be reluctant to partner with prominent inves-
tors, for the arguments discussed in the previous section. In particular, I argue that the costs
associated with co-investing are higher for FOs in the presence of a reputable investor. For
example, co-investing generally leads to a higher likelihood of difficult negotiations between
the parties involved (Fried & Hisrich, 1995; Wright & Lockett, 2003). If the co-investing party
is a reputable investor, the FO will have a weaker negotiation position which discourages co-
investing. Also, it is more difficult for a FO to sanction the opportunistic behavior of a reputable

investor compared to more unknown investors.
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In addition, high reputation investors are more likely to be active and shape the target
venture (Johnson & Swem, 2017) and introduce high-growth policies in order to accelerate
faster public markets that are incoherent with the capital preservation goals of FOs. Second,
reputable investors are more likely to be listened to by the management. This is likely to exac-
erbate the principal-agent agency problem and also conflicts the goals of FOs. Therefore, I

hypothesize:

H3b: Compared to VCFs, FOs attribute a lower importance to the presence of reputable

current investors.

5.5.1.3 PSM & analysis

In this part of the dissertation, I aim to confront the investment preferences of FOs with
those of VCFs. In order to control for selection effects of participants in FOs and therefore a
risk of biased treatment effects on the decision-making, this study uses propensity score match-
ing. Prior to executing propensity score matching, potential covariates that are statistically sig-
nificantly different in both groups (FOs and VCFs) are identified using t-tests for equality of
mean or proportions (depending on scale of the variable). If statistical significant differences
are found, selection effect can be present (Rosenbaum & Rubin, 1985). Table 44 shows the
results of t-tests on several decision-maker characteristics between both groups of investors.
Only covariates on the individual level of the decision maker are chosen for the t-tests, as this
study wants to control for selection of individuals in these investor types. As seen in Table 44,
statistically significant differences can be found for several covariates. Based on this table, in-
dividuals in the sample of FOs have significant longer experience as an investor and have sig-
nificant more frequent an education background in business or economics. On the other hand,
they have significant less frequent an education background in engineering, hold less board
seats and have less frequent a balanced leadership background of working in large firms &

startups or SMEs. Based on these results, a propensity score matching is performed.

Tab. 44: Differences between FOs vs. VCFs before PSM

Variable FOs VCFs A between both and
N=59 N=330 significance test*

Gender 0.898 0.873 -0.025

Age 3.440 3.269 -0.170

Experience as investor 13.474 10.051 -3.423"

Tenure 8.152 6.678 -1.473

Educational background (law) 0.101 0.057 -0.044

Educational background (business or economics) 0.864 0.727 -0.137"
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Educational background (natural science) 0.084 0.130 0.045

Educational background (engineering) 0.169 0.293 0.124"
Entrepreneurial experience 0.509 0.587 0.079

Board seats 3.423 3.972 0.548"
Position in the firm 1.881 1.806 -0.075
Leadership experience (mostly in startups or SMEs) 0.389 0.315 -0.074
Leadership experience (working in large firms & startups or SMEs) 0.237 0.409 0.171"
Leadership experience (mostly in large firms) 0.372 0.275 -0.097

Notes: “=t-test for equality of mean (ratio scaled variable) and t-test for equality of proportions (non-ratio scaled variables); (* p < 0.05, **

P <0.01, #*p < 0.00])

This study uses a k-nearest neighbors (KNN) matching algorithm in order to perform
the propensity score matching. Using a KNN matching algorithm, an individual from the com-
parison group (in this case: VCF) is matched with a counterpart form the treated group (in this
case: FO) that is the closets in terms of the calculated propensity scores (Caliendo & Kopeinig,
2008). The propensity scores are estimated using a logit regression where the depended variable
is a binary variable (1=FO; 0=V CF) and uses all covariates form Table 44. The estimated pro-
pensity scores can then be matched with similar propensity scores. As suggested by other schol-
ars, this study uses a one-to-many nearest neighbor matching (so called “oversampling”) in
order not to through away participants from the control group that have a marginally higher or
lower propensity score than the already matched pair (Smith, 1997; Caliendo & Kopeinig,
2008). Within this study the number of matched neighbors is set to five.

Tab. 45: Differences between FOs vs. VCFs after PSM

Variable Family Office VC A between both and
N=59 N=132 significance test*

Gender 0.898 0.856 -0.042

Age 3.440 3.242 -0.198
Experience as investor 13.474 10.925 -2.549

Tenure 8.152 7.083 -1.069
Educational background (law) 0.101 0.068 -0.033
Educational background (business or economics) 0.864 0.833 -0.031
Educational background (natural science) 0.084 0.083 -0.001
Educational background (engineering) 0.169 0.159 -0.010
Entrepreneurial experience 0.509 0.545 0.036

Board seats 3.423 3.757 0.334

Position in the firm 1.881 1.901 0.020
Leadership experience (mostly in startups or SMEs) 0.389 0.371 -0.018
Leadership experience (working in large firms & startups or SMEs) 0.237 0.287 0.050
Leadership experience (mostly in large firms) 0.372 0.340 -0.032

Notes: “=t-test for equality of mean (ratio scaled variable) and t-test for equality of proportions (non-ratio scaled variables); (* p < 0.05, **

P < 0.0, ¥*p < 0.00])
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The KNN matching is used in conjunction with caliper matching. The caliper matching
has the purpose to minimize the risk of bad matches, if the nearest neighbor is actually far away
(Dehejia & Wahba, 2002; Caliendo & Kopeinig, 2008). The result of the matching on the mean
and proportion differences between the group of FOs and VCFs are shown in Table 45. As seen
in this table, no statistical significant differences for the mentioned variables exist on a 5%-

level between both groups after the propensity score matching.

5.5.1.4 Results

For testing the hypothesis and due to the conjoint experiment, this study uses a multi-
level regression model to evaluate the strength and significance of the different signals (Brundin
et al., 2008). Because the dependent variable is binary (1 = chosen; 0 = not chosen), this disser-
tation employs a multi-level logistic regression model. The usage of multi-level regressions is
recommended if the observations are nested (i.e., the data has a hierarchical / multi-level struc-
ture) and if effects on multiple levels are evaluated at the same time (Aguinis et al., 2013;
Mathieu et al., 2012). In this study, two levels exist, since multiple decisions (level one) are
nested within on individual (level two) and cannot be seen as independent from each other.
Table 46 presents the results of a multi-level logistics regression before and after the PSM. It
displays the estimated log-odds, robust standard errors, and levels of significance of the attrib-

ute levels (main effects) as well as the hypothesized interactions terms.

The significance and direction of the interaction effects in non-linear regression models
should not only be derived from the estimates presented in Table 46 (Ai & Norten, 2003). In-
stead, the interaction effects should also be investigated graphically and with more advanced
statistical analysis. Figure 16 therefore displays the interaction effects in three ways. . Panel (a)
displays the marginal effects for different values of the interaction effects (Buis, 2010). I addi-
tionally employ a simulation-based approach recommended by King et al. (2000) and Zelner
(2009) to graphically investigate the interaction effects. Panel (b) illustrates the predicted prob-
abilities for different values of the interaction based on the simulation-based approach of Zelner
(2009) and King et al. (2000) using 500,000 random draws. Finally, panel (¢) shows the differ-
ences in predicted probabilities between VCs and family offices at different levels of the inter-

action effects based on the same simulation approach.
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Tab. 46: Multi-level logistic model with random intercepts and random slopes

Fixed effects (log-odds)

Model 1
(before PSM)

Model 2
(before PSM)

Model 3
(after PSM)

Model 4
(after PSM)

Attributes referring to hypotheses
Profitability (H1, ref: not profitable)
Break even
Profitable
Revenue growth (H2, Ref: 10%)
20%
50%
100%

Current investor (H3, ref: no external investors)

Ext. investors - Unfamiliar (H3a)

Ext. investors - Tier 1 (H3b)
Additional attributes as controls
Management team (ref: no team member)

Some team members

All team members
Business model (ref: low cost)

Innovation-centered

Lock-in

Complementary
Value-added (ref: low)

Medium

High
International scalability (ref: difficult)

Moderate

Easy
Interactions*”

Profitability: Break-even X Family office

Profitability: Profitable X Family office

Revenue growth: 20% X Family office
Revenue growth: 50% X Family office

Revenue growth: 100% X Family office

Current investor: Ext. inv. - Unfamiliar X Family of-

fice

Current investor: Ext. inv. - Tier | X Family office

0.456*** (0.066)
0.719*** (0.076)

0.539*** (0.073)
1.229%%* (0.089)
1.905%** (0.092)

0.030 (0.067)
0.589%% (0.075)

0.892++* (0.069)
1.295%** (0.076)

0.776%** (0.080)
0.690*** (0.076)
0.290*** (0.079)

1.035%** (0.072)
1.707%%* (0.085)

0.646*** (0.070)
1.110%** (0.075)

0.377%%* (0.073)
0.582%** (0.081)

0.552%%* (0.082)
1.326%** (0.097)
2.018%*+ (0.102)

0.046 (0.074)
0.652%%* (0.082)

0.882%% (0.074)
1.327%%% (0.085)

0.767%%* (0.088)
0.735%** (0.085)
0.288%** (0.087)

1.026%** (0.080)
1.708*** (0.094)

0.690%** (0.078)
1.166*** (0.082)

0.520%* (0.187)
0.905%** (0.210)

-0.073 (0.208)
-0.609%* (0.230)
-0.690** (0.257)

-0.137 (0.190)

-0.409* (0.203)

0.572#%* (0.095)
0.862#** (0.115)

0.520%** (0.107)
1.073%** (0.125)
L771%%% (0.134)

0.004 (0.096)
0.546%** (0.104)

0.946*** (0.102)
1.323%%* (0.112)

0.810%** (0.112)
0.694*** (0.103)
0.347** (0.113)

1.100%** (0.104)
1.730%** (0.129)

0.687*** (0.102)
1.141%%* (0.109)

0.423%** (0.107)
0.573%%* (0.133)

0.549%%* (0.133)
1.239%%* (0.141)
1.976%** (0.163)

0.036 (0.113)
0.684%** (0.126)

0.936*** (0.122)
1.417%%* (0.141)

0.801%** (0.134)
0.780%** (0.126)
0.356* (0.136)

1.098*** (0.125)
1.724%%% (0.161)

0.822%** (0.126)
1.279%** (0.128)

0.501* (0.216)
0.947%%* (0.243)

-0.085 (0.227)
-0.512% (0.290)
-0.629* (0.281)

-0.138 (0.214)

-0.440%* (0.220)

N (decisions)

N (individuals)

10,114
389

10,114
389

4,966
191

4,966
191

Notes: Robust standard errors in parentheses; T < 0.10, * p <0.05, ** p <0.01, *** p < 0.001; Model is calculated using random intercepts
and random slopes. * = all interaction models include interactions for business model, management team, international scalability and value-

added for control purposes.
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Fig. 16: Interaction effects — FOs vs. VCFs
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Panel (c): Simulation of differences in predicted probabilities *

(Profitability x Family office) (Revenue growth x Family office)
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Note: * Predicated probabilities and difference in predicted probabilities are based on 500,000 random draws using the simulation based approach by Zelner (2009).
VCs and family offices. The confidence intervals are calculated using King et al’s (2000) simulation-based approach.

The difference in predicted probability represent the difference between
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Table 46 gives initial support for hypothesis H/. The interaction terms for profitability
x family office indicates statistical significance and indicates that being a FO is associated with
higher weighting to break-even (significant at 5% level) or profitable (significant at 0.1% level)
ventures relative to unprofitable ventures compared to VCs. FOs seem to strongly attribute more
importance to profitable or even break-even entrepreneurial ventures, compared to VCFs. These
provisional results are supported by the estimations in Figure 16. The difference in the predicted
probabilities between VCFs and FOs shows a positive slope, with the confidence intervals not
overlapping zero indicating a statistically significant effect (panel c). This provides evidence

that FOs attribute higher weighting to profitability than VCFs within their decision-making.

I find support for H2. The interaction term in Table 46 revenue growth x family office
indicates significant negative effects for very high revenue growth (50% or 100% revenue
growth). Especially for 100% revenue growth, FOs attribute a lower importance to this level
than VCFs do. Again, I investigate this provisional finding by the estimates in Figure 16. As
seen there, the difference in predicted probabilities between VCFs and FOs shows a negative
slope, with 90% confidence intervals not crossing the zero. Further analysis shows this interac-
tion to be significant on an at least 5% level. This leads to the conclusion that FOs attribute

lower importance to high revenue growth than VCFs.

I find no support for H3a. Both interactions terms in Table 46 are negative, indicating
less importance attributes by FOs on these levels. This is supported looking at Figure 16, as the
estimated marginal effects for the level “external investor - unfamiliar” are nearly identical for
FOs and VCFs. On the contrary however, I find that FOs seem to put higher importance to no
external investor being present than VCFs, as indicated by the higher marginal effect for FOs
compared to VCFs in Figure 16. This effect is positive and statistically significant on a 10%

level.

Moreover, this study finds support for H3b. FOs seem to attribute less importance to
reputable external investors compared to VCFs. The effect is negative and significant on a 5%

level, as indicated in Figure 16.

To illustrate the magnitude of the difference in the weighting of the decision criteria
between FOs and VCFs, marginal effects were computed for a hypothetical venture with the
following characteristics, treating all other attributes as balanced: 100% revenue growth, un-
profitable and tier 1 investor being present. This resulted in a predicted probability of 61% for
FOs to invest and an 83% probability of VCFs to invest.
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To underline the robustness of the main results and to explore these results further, I

performed a set of robustness checks and further analyses, reported in Table 47.

First, I re-estimated all of Table 46’s models with a standard logit model (instead of a
multi-level model). To account for the hierarchical nature of the data I use clustered standard
errors at the individual level. Models 1 and 2 show that the results do not differ much between
both techniques. With specific regard to the hypotheses, the results show a slight decrease in
significance but indicate an overall similar direction and magnitude of the effects, underlining

the robustness of the main analysis.

Second, I employed two alternative matching algorithms to check the sensitive of the
result with regard to the matching algorithm used. While the main analysis (Table 46) employs
a 1-to-5 KNN matching with caliper matching, Model 3 of Table 47 shows the results of the
main model when instead using a 1-to-1 matching. Model 4 of Table 47 report the results of 1-
to-5 KNN matching without caliper matching. All three matching procedures lead to very sim-
ilar outcomes. The results underline the robustness of the main analysis because no substantial

differences emerge across the models.

Third, although the aim is to identify how the decision-making of FOs, as a category of
investors, differ from that of VCFs, FOs are not homogenous. The most widely recognized
distinction is between single and multi-family offices, depending on whether the FO is held by
a single owner family or multiple families (Wessel et al., 2014). Clearly, goal congruence is
likely to be higher among shareholders of single family offices. The owning family and money
managers are therefore more likely to act according to shared beliefs regarding investment al-
location and risk-return profiles. On the other hand, interacting with other families in multi-
family offices allows to achieve a higher scale and efficiency. In this case, families to accept
some dilution of ownership, with the expectation of improved investment management. To ex-
plore potential differences with regard to investment decisions between both types of FOs, I
perform a further analysis and split the sample into single- (SFO) and multi-family offices
(MFO). Of the 59 FOs included in the sample, 38 are SFOs (988 decisions) while 21 are MFOs
(546 decisions). The results reported in Models 5 and 6 of Table 47 show that no major differ-
ences exists in contrast to the main analysis. SFOs and MFOs seem to be consistent in their

investment decision behavior.
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Fourth, I focus on the decision-making of FOs in contrast to VCFs. VCs are a very
suitable and meaningful comparison group because of their importance for entrepreneurial fi-
nance. However, there are other investor types that might be similarly interesting to compare to
FOs and that could be more similar or more different form FOs than VCFs. The sample included
other decision makers than FOs and VCFs which were excluded to enable a clearer comparison.
These include growth equity funds and buyout funds. I re-estimate the models using different
comparison groups, instead of VCFs. Interestingly, the results reported in Models 7 and 8 of
Table 47 show that the differences between FOs and growth equity funds are less pronounced
than in contrast to VCFs. The differences between FOs and buyout funds are also less pro-

nounced. Hence, FOs seem to share similarities in terms of decision-making to buyout funds.



5 Conjoint analysis of investors’ decision behavior

150

Tab. 47: Robustness tests — results from Table 46 and Figure 16

Fixed effects (log-odds)

Model 1

(Re-estimation of Model
2 of Table 46 with clus-
tered standard errors)

Model 2

(Re-estimation of Model
4 of Table 46 with clus-
tered standard errors)

Model 3

(Re-estimation Model 4
of Table 46 with 1:1
matching)

Model 4

(Re-estimation model 4
of Table 46 with 1:5
matching without cali-
per matching)

Attributes referring to hypotheses
Profitability (H1, ref: not profitable)
Break even
Profitable
Revenue growth (H2, Ref: 10%)
20%
50%
100%

Current investor (H3, ref: no external inves-
tors)

Ext. investors - Unfamiliar (H3a)

Ext. investors - Tier 1 (H3b)
Additional attributes as controls
Management team (ref: no team member)

Some team members

All team members
Business model (ref: low cost)

Innovation-centered

Lock-in

Complementary
Value-added (ref: low)

Medium

High
International scalability (ref: difficult)

Moderate

Easy
Interactions”

Profitability: Break-even X Family office

Profitability: Profitable X Family office

Revenue growth: 20% X Family office

Revenue growth: 50% X Family office

Revenue growth: 100% X Family office

0.353%%* (0.066)
0.544%%% (0.074)

0.493%** (0.076)
1.227%%% (0,083)
1.855%*% (0,093)

0.050 (0.068)
0.592%%* (0.077)

0.820%** (0.108)
1.220%** (0.079)

0.724%%* (0.081)
0.691%%% (0.078)
0.299%** (0.081)

0.932%** (0.071)
1.552%%% (0,087)

0.630%%* (0.072)
1.067%%* (0.075)

0.485%* (0.184)
0.894%% (0.202)
-0.129 (0.193)
-0.636* (0.247)
-0.652** (0.230)

0.374%** (0.106)
0.513%%* (0.119)

0.494*%* (0.122)
1121%%* (0.134)
1.914%#* (0.148)

0.035 (0.101)
0.598*** (0.120)

0.828*** (0.108)
1.274%% (0.135)

0.777%%* (0.128)
0.727%%* (0.116)
0.258* (0.126)

0.995%%* (0.109)
1.566%** (0.148)

0.788%** (0.113)
1.185%%* (0.116)

0.464* (0.202)
0.925%%* (0.223)
-0.129 (0.215)
-0.530% (0.267)
-0.711%* (0.258)

0.206 (0.164)
0.650%** (0.193)

0.779%%* (0.175)
1.496%%* (0.210)
2.009%%* (0.205)

0.146 (0.151)
0.693%** (0.189)

0.796%** (0.176)
1.420%%* (0.210)

0.873%** (0.188)
0.717%%* (0.160)
0.354% (0.181)

0.990%%* (0.164)
1.594%%% (0.209)

0.796*** (0.197)
1.221%%* (0.185)

0.632%* (0.237)
0.788%* (0.270)
-0.414+ (0.249)

-0.905%* (0.313)
-0.806** (0.294)

0.374%** (0.106)
0.513%** (0.119)

0.494%%* (0.122)
L121%%* (0.134)
1.914%++ (0.148)

0.035 (0.101)
0.598*** (0.120)

0.828%** (0.108)
1.274%%% (0.135)

0.777%** (0.128)
0.727%%* (0.116)
0.258* (0.126)

0.995%** (0.109)
1.566%** (0.148)

0.788%** (0.113)
1.185%** (0.116)

0.464* (0.202)
0.925%** (0.223)
-0.129 (0.215)
-0.530% (0.267)
-0.711%* (0.258)

Current investor: Ext. inv. - Unfamiliar X FO -0.170 (0.175) -0.155 (0.190) -0.266 (0.221) -0.155 (0.190)
Current investor: Ext. inv. - Tier 1 X FO -0.374%* (0.190) -0.3817 (0.211) -0.4757 (0.257) -0.3817 (0.211)
N (decisions) 10,114 4,966 3,068 5,018
N (individuals) 389 191 118 193
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Robustness tests (continued).
Model 5 Model 6 Model 7 Model 8
(Re-estimation (Re-estimation of

Fixed effects (log-odds)

(Re-estimation

of

Model 4 of Table 46 in-

cluding only SFOs)

(Re-estimation

of

Model 4 of Table 46 in-

cluding only MFOs)

Model 4 of Table 46 in-

funds instead VCFs)

Model 4 of Table 46 in-
cluding growth-equity cluding buyouts funds

instead VCFs)

Attributes referring to hypotheses
Profitability (HI, ref: not profitable)
Break even
Profitable
Revenue growth (H2, Ref: 10%)
20%
50%
100%
Current investor (H3, ref: no external investors)
Ext. investors - Unfamiliar (H3a)
Ext. investors - Tier 1 (H3b)
Additional attributes as controls
Management team (ref: no team member)
Some team members
All team members
Business model (ref: low cost)
Innovation-centered
Lock-in
Complementary
Value-added (ref: low)
Medium
High
International scalability (ref: difficult)
Moderate
Easy
Interactions”
Profitability: Break-even X Family office
Profitability: Profitable X Family office
Revenue growth: 20% X Family office
Revenue growth: 50% X Family office
Revenue growth: 100% X Family office
Current investor: Ext. inv. - Unfamiliar X FO

Current investor: Ext. inv. - Tier 1 X FO

0.374%** (0.106)
0.513%%* (0.119)

0.494%%* (0.122)
1L121%%* (0.134)
1.914%%* (0.148)

0.0354 (0.101)
0.598%** (0.120)

0.828*** (0.108)
1.274%%% (0.135)

0.777*** (0.128)
0.727%%* (0.116)
0.258* (0.126)

0.995%** (0.109)
1.566%** (0.148)

0.788%** (0.113)
1.185%%% (0.116)

0.437+ (0.246)
0.774%* (0.263)
-0.083 (0.240)
-0.5791 (0.307)
-0.705* (0.326)
-0.120 (0.213)
-0.273 (0.240)

0.374%** (0.106)
0.513%%* (0.119)

0.493%%* (0.122)
L121%% (0.134)
1.914%%* (0.148)

0.0354 (0.101)
0.598%** (0.120)

0.828%** (0.108)
1.274%%% (0.135)

0.777%** (0.128)
0.727%%* (0.116)
0.258* (0.126)

0.995%** (0.109)
1.566%** (0.148)

0.788*** (0.113)
1.185%%* (0.116)

0.570% (0.309)
1.196%%* (0.342)
-0.242 (0.372)
-0.5731 (0.304)
-0.6751 (0.346)
-0.226 (0.346)
-0.508 (0.360)

0.727%%* (0.098)
1.195%%* (0.122)

0.639*** (0.098)
1.295%** (0.107)
1.591%** (0.117)

0.142 (0.095)
0.277* (0.108)

0.919*** (0.100)
1.361%%* (0.114)

0.246* (0.109)
0.455%** (0.117)
0.2071 (0.107)

0.720%** (0.093)
1.249%%* (0.102)

0.603*** (0.089)

0.889*** (0.098)

0.111 (0.198)

0.243 (0.224)

-0.275 (0.203)
-0.704%* (0.255)

1.130%** (0.171)
2.010%%* (0.193)

0.494%* (0.164)
0.757%** (0.177)
1.174%%* (0.190)

-0.0666 (0.141)
-0.0190 (0.155)

0.893%%* (0.149)
0.790%** (0.193)

-0.0604 (0.172)
0.501%* (0.177)
0.102 (0.154)

1.079%** (0.180)
1.489%** (0.179)

0.761%** (0.164)

1.116%** (0.181)

-0.292 (0.243)

-0.572* (0.270)

-0.130 (0.242)
-0.166 (0.291)

N (decisions)

N (individuals)

4472
172 (38 SFOs)

4,030
155 (21 MFOs)

6,448
248

3,432
132
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This part of the dissertation investigates differences in the decision-making of FOs and
VCFs using experimental conjoint data from section 4. It finds that FOs attribute a higher im-
portance to profitability and lower importance to high revenue growth and other reputable cur-
rent external investors than VCFs in their decision-making when assessing entrepreneurial ven-
tures. I argue this to be a reason due to different goals and structures between FOs and VCFs.
Specifically, I find that FOs (in contrast to VCFs) put a significantly higher emphasis on the
venture’s current profitability, which I attribute to FOs’ higher conservativeness and aversion,
as they risk losing the family wealth and jeopardize the financial and social wellbeing of future
family generations. In contrast, the results suggest that FOs attribute a lower importance to high
levels of revenue growth than VCFs. While VCFs are known for their preference for high-
growth ventures, FOs are often not as resourceful and as experienced in investing in entrepre-
neurial ventures and refrain from investing in these potentially more demanding ventures. Fi-
nally, FOs more reluctant to co-invest with reputable investors. While FOs and VCFs have a
general preference to co-invest with reputable investors, this preference is significantly less
pronounced for family offices. This could be because the costs associated with co-investing are
higher for FOs in the presence of a reputable investor as the FO will have a weaker negotiation

position.

In addition to contributing to the scientific discourse in multiple ways, this section of
the study has practical implications. The results provide insights for entrepreneurial ventures
seeking equity financing, as they show which characteristics are more important to FOs which
are an important provider of entrepreneurial finance to later-stage ventures. FOs differ from
VCFs in their decisions and are a distinct investor type. As such, the results of this study can
help increase funding chances for entrepreneurial ventures that do not have a high risk/high
return profile attractive for VCFs, but instead are growing slower, but with higher profitability.

These firms should approach FOs when seeking entrepreneurial finance.

The section of the study suggests multiple avenues for future research. First and fore-
most, the results indicate that a further investigation of FOs as providers of entrepreneurial
finance is warranted, as they represent a class of investors that is different from VCFs. Similar
to research on VCFs, future research could thus explore the effect of FOs on portfolio compa-
nies, for example in terms of performance or value added. Also, future research might look at
the exit strategies of FOs that might differ from those of other providers of entrepreneurial
finance. Second, this study focusses on investments in later-stage ventures. It would be equally

interesting to investigate FOs’ decision-making when investing into early-stage ventures. For
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example, FOs might be particularly reluctant to invest in those venture because they entail a
higher investment risk. Third, future studies might find it interesting to examine how the dif-
ferences within the group of FOs influence their investment behavior. While I explore the dif-
ferences between SFOs and MFOs, individual decision-maker characteristics that have been
explored in VC research, such as education and experience, might shape FOs’ decision-making
in important ways. Relatedly, it is important to understand how the financial and nonfinancial
goals of the business families behind the FO shape the decision-making and investment patterns

of FOs.
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552 CVC

Another important class of investors are CVCs. CVCs, in contrast to VCFs or growth
equity funds, are investors that are incorporated using a corporate structure, often by large mul-
tinational companies. Market data from KPMG from 2017 indicate that CVCs participated in
approximately 17% of all VC deals globally (KPMG, 2017), thereby showing the importance
of CVCs for entrepreneurial ventures.*” Entrepreneurial ventures have historically relied mainly
on independent VCFs, but a growing number of companies are contracting with CVCs (Dush-
nitsky, 2006; Katila et al., 2008). Well-known entrepreneurial ventures that have received cap-
ital from CVCs include: Genentech (several million USD from WR Grace; acquired by Roche
AG for 47bn USD in 2009), Dropbox (several million USD from Salesforce Ventures in 2014—
the CVC of Salesforce; current market capitalization of approx. 12bn USD—exit via IPO), and
Jawbone (several million USD by Deutsche Telekom Capital Partners—the CVC of Deutsche
Telekom; already raised approx. 900 million USD by 2018). The relevance of CVCs for provid-
ing financing to entrepreneurial ventures makes such institutions an important research object.
Prominent CVCs include Intel Capital, Google Venture, Salesforce Ventures, Deutsche Tele-

kom Capital Partners, and TimeWarner Investments.

Even more interestingly, CVCs have different governance structures, goals, value-added
services, and incentive systems compared to independent VCFs or other independent equity
investors, thus providing an interesting testing ground for various research questions (Gompers
& Lerner, 2000; Dushnitsky & Shaver, 2009). CVCs are often structured as subsidiaries of their
corporate mothers (Gompers & Lerner, 2000). Table 48 summarizes key differences and simi-

larities between CVCs and independent VCs and elaborates on these differences further.

First, both CVCs and independent VCs follow financial interests when making invest-
ments (Dushnitsky & Shaver, 2009). However, a key difference lies in the fact that CVCs also
have other goals. CVCs, relative to independent VCs, also pursue the strategic goals of their
mother company, such as getting access to novel technologies or sourcing innovation (Ernst et

al., 2005; Dushnitsky & Lenox, 2006).

4 From 2010 to 2017, the average participation rate relative to all global VC deals is approximately 12% (KPMG, 2017).
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Tab. 48: Differences between CVCs and independent VCs

Independent

Characteristics CvC V(s

Objectives
Financial gain Yes Yes
(Dushnitsky & Shaver, 2009)
Access to technology and innovation Yes No

(Ernst et al., 2005; Wadhwa & Kotha, 2006, Benson &
Ziedonis, 2009; Dushnitsky & Shaver, 2009)

Value-added services provided to companies
Services for portfolio companies Yes Yes

(Block & MacMillan, 1993, Dushnitsky , 2006, Dushnitsky
& Shaver, 2009)

Advanced / unique resources Yes No
(Acs et al., 1997; Dushnitsky & Shaver, 2009)

Incentives and governance structure

Incentive of management via carried interest No Yes

(Gompers & Lerner, 2000; Dushnitsky, 2004, Dushnitsky &
Shaver, 2009)

Captive investor base Yes No

(Gompers & Lerner, 2000, Dushnitsky & Shaver, 2009)

Source: Own illustration based on Dushnitsky & Shaver, 2009

A second difference is related to the services and resources both types of investors can
provide to portfolio companies. Both types of investors can provide value-added services that
are common in the industry, such as providing strategic advice or recruitment support to port-
folio companies (Brander et al., 2002; Baum & Silverman, 2004). However, the special nature
of CVCs as subsidiaries of large enterprises can provide portfolio companies with additional
value-added services that are not provided by independent VCs. An investment in an entrepre-
neurial venture by a CVC can provide the venture with resources of the mother entity, such as
access to laboratories, distribution channels, production facilities, technology, or clients (Alter

& Buchsbaum, 2000; Dushnitsky & Shaver, 2009; Park & Steensma, 2012). Also, the mother

30 This includes VCFs, growth equity funds and buyout funds.
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entity of the CVC might have access to deeper market knowledge and be able to conduct addi-
tional research for the portfolio company (Dushnitsky & Shaver, 2009).

Third, the governance and incentive structures of CVCs and independent VCs differ, as
CVCs often do not possess the same types of incentive systems as independent VCs or growth
equity funds (Dushnitsky, 2004). Generally, CVCs do not have performance-based rewards like
independent VCs (e.g., through carried interest) or agreed financial returns to their investors
(Gompers & Lerner, 2000). Last, CVCs are structured as a subsidiary of their corporate mother,

therefore they are not structured as a limited partnership with a fixed lifetime.

There have been several studies of CVCs, ranging from descriptive articles on their
characteristics (Siegel et al., 1988) to the effect of CVCs on their portfolio companies’ innova-
tion behaviors and performance (Dushnitsky & Lenox, 2006; Weber & Weber, 2007; Park &
Steensma, 2012; Chemmanur et al., 2014) relative to independent investors. Other studies have
examined the effects of CVCs on their mother company, particularly as a source of external
innovation (Dushnitsky & Lenox, 2005; Ernst et al., 2005). Due to their unique structure, Gom-
pers and Lerner (2000) argue:

“Thus, the contrast between corporate and independent venture funds provides a
natural test case for examining the effect of organizational structure on investment
performance.”

[Gompers & Lerner (2000)]

However, research into the decision behavior of CVCs is largely missing, as the ma-
jority of the research has focused on independent VCs (see section 2.2). However, there are
multiple reasons why the decision making of CVCs might differ compared to other investors,
as their characteristics might influence their decision making. The following section elaborates

on why different decision behaviors might exist.
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5.5.2.1 Theory and hypotheses

Relying on the conceptual model from section 2.1.2, CVCs, like independent equity
investors, form principal-agent relationships with their capital providers. For a CVC, the capital
provider is the corporate mother, while in case of an independent VC, the limited partners are
the capital providers (e.g., pension funds, high net worth individuals, or other institutional in-
vestors). This framework might help explain and describe the decision behaviors of CVCs rel-

ative to other investors when evaluating later-stage ventures.

One of the first key differences between CVCs and independent VCs lies in their goals.
Prior research shows that while CVCs pursue financial goals, they are primarily established to
gain access to innovation and novel technology (Dushnitsky & Lenox, 2005). The mother com-
pany of a CVC, which is often a multi-national corporation, needs to make use of different
innovation strategies to remain competitive and profitable, therefore reducing the risk of going
out of business. However, there are many means with which to acquire external knowledge and
technology to achieve this goal, ranging from internal innovation sources (e.g., internal R&D
or intrapreneurship initiatives) or external innovation sources (e.g., M&A, university research,
alliances, open-innovation, or CVC activity). Research has shown that relying solely on internal
innovation sources might not be sufficient, due to the organizational limits of the mother com-
pany, as innovation requires the combination and integration of unrelated knowledge. Further-
more, empirical research shows that incumbents are systematically less effective than others in
exploiting major innovation (Henderson, 1993). To overcome these barriers, large firms can
rely on external innovation; one means of this is through investments in entrepreneurial firms,
as these firms can be valuable sources of innovation (Kortum & Lerner, 2000; Zingales, 2000).
One way of accessing these entrepreneurial firms is through equity investments via CVC in-
vestments. Through this type of equity investment, a CVC, and therefore its mother company,
obtains direct access to the innovation and technology of entrepreneurial firms. Moreover, a
CVC can further shape the initial innovation and make a later decision to buy the entire entre-
preneurial venture. This way, large firm can also prevent the access of competitors to the inno-
vation of the entrepreneurial venture. Moreover, due to their advanced technology and product

knowledge, CVCs have a better view of other products in the market.

In contrast to this, independent VCs follow only financial goals (Gompers & Lerner,
2000; Dushnitsky & Shaver, 2009). Capital providers (here: limited partners) of independent
VCs therefore establish contractual incentive systems (e.g., hurdle rates, carried interest, or

management fees) to incentivize management to achieve high financial returns for the risky
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asset class of entrepreneurial ventures (Gompers & Lerner, 2000). Independent VCs do not use
the actual underlying products or service of the portfolio company for their own means. There-
fore, independent VCs do not rely on the innovation potential of the products or services of its
portfolio companies. It can be anticipated that this difference will have an effect on individual
decision making. Therefore, this study hypothesizes that due to their strategic goals, CVCs will
place particular importance on products and service characteristics relative to other character-
istics. When later-stage ventures develop a product or service that provides high value-added
in the form of significant improvements for its customers compared to the status quo, it can be

interpreted as a form of external product or service innovation. Hence, I hypothesize:

Hypothesis H4: In their screening, CVCs attribute greater importance to product value-

added than do independent VCs.

Preventing other competitors from obtaining access to knowledge is a strategy for re-
maining competitive; with exclusive access to novel technology, one firm can exclude others
(Dushnitsky & Shaver, 2009). Next to access to novel products or technology, novel ways of
doing business can be a source of innovation—more specifically business model innovation
(Trimi & Berbegal-Mirabent, 2012; Spieth et al., 2014). Research argues that entrepreneurial
firms are able to create radical innovation by reconfiguring business activities in a novel way,
thereby disrupting incumbent firms, which have difficulties in this regard (Freeman & Engel,
2007). Therefore, a new business model can be a source of innovation for large enterprises that
try to incorporate such business models into existing structures (Zott et al., 2011). Scholars have
shown that large firms have little ability to innovate their own business model (Chesbrough,
2010), so accessing entrepreneurial firms might be a means of overcoming this innovation bar-
rier for corporations. In comparison, independent VCs do not make use of novel business mod-
els by themselves, as they have a financial objective and not an innovation objective. They
evaluate a business model for the financial impact it can have on their investment, whereas
CVCs also evaluate the business model for their corporate strategy. Taken together, I argue that
this has an effect on the decision making of CVCs relative to other investors. Hence, I hypoth-

esize:

Hypothesis H5a: CVCs place greater importance on business model attributes than do

independent VCs in their screening.
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Moreover, the type of business model might have an effect on decision making. As in-
novation-centered business models are characterized by innovations in the form of new tech-
nology, products, or services to consumers (e.g., new software technology or new materials),
this addresses strategic goals of CVCs. From the perspective of the entrepreneurial firm, this
might help protect against competition (Block et al., 2015), as new technology might be pro-
tected with intellectual property protection mechanisms, such as patents or trademarks. Hence,
this might fit with the strategic goal of CVCs to source innovation for the mother company.
Such well protected business models might be interesting targets for these large enterprises and

their strategies. Based on the above, this study hypothesizes the following:

Hypothesis H5b: CVCs attribute more importance to innovation-centered business

models than do independent VCs in their screening.

In addition to the differences in the objectives of CVCs and other investors, they also
have different incentive structures. VCs need to deliver returns to their limited partners over a
short period of time (Gompers & Lerner, 2000), which incentivizes them to take on riskier
investments, as managers only receive bonus compensation (i.e., carried interest) when the fund
manages to return high profits (Dushnitsky, 2004). The short investment horizon of independent
VCs indeed exacerbates the short-term vision of fund managers, who are asked by limited part-
ners to provide high returns (Shane, 2012). In contrast to this, CVCs do not possess a structure
and incentive system that favors taking high risks. Most of the time, the compensation of in-
vestment professionals in CVCs is composed of a base salary and a bonus, which depends on
the overall firm performance of the mother company (Dushnitsky, 2004). This incentive mech-
anism does not reward managers working in CVCs for taking high risk investments, as they
would not profit from the upside of such an investment. In addition, high growth potentially
incurs uncertainty, as it exposes entrepreneurial ventures to additional risk (e.g., additional man-
agerial risk due to additional staff management) (Fombrun and Wally, 1989). Risk aversion
linked through the incentive system, combined with the strategic goal set of CVCs, might not

favor high-growth firms in their decision making. Therefore, I hypothesize the following:

Hypothesis H6: CVCs attribute lower importance to revenue growth than do independ-

ent VCs in their screening.
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5.5.2.2 Descriptive analysis

To get a first impression of the decision preferences between CVCs and other investors,
a descriptive data analysis was performed. Here, CVCs were compared to three different inde-
pendent equity investors (VCFs, growth equity funds, and buyout funds). Growth equity funds
are equity funds that focus only on later-stage companies and therefore do not pursue early-
stage opportunities like VCFs. The terms “growth equity fund” and “buyout fund” come from
terminology used in the private equity industry, and are often used to indicate that the two
investor types focus on later-stage companies for which financial data is available (Gompers et
al., 2016a). Buyout funds compared to growth equity funds or VCFs often use part of the in-
vestment to buy out existing shareholders, whereas the other two often acquire new shares. The
governance structures, goals, and incentive mechanisms are similar across these three investor

types (Gompers et al., 2016a).

All four types of investors invest in later-stage ventures. The largest group of investors
is VCFs, followed by growth equity funds and then buyout funds. To descriptively compare
their decision-making behavior, this study compares the individual zero-centered utility esti-
mates from a hierarchical Bayes regression across the different investor types (see section 5.3
for details about hierarchical Bayes regressions). These utilities are compared across the differ-

ent investor types using a t-test of equality of means, as shown in Table 49.

Tab. 49: Utility differences (CVC vs. independent investors)

Attribute Level CvC VCF GE fund Buyout fund
N=66 N=330 N=189 N=73
Current revenue growth 10% p.a. -0.660 -0.7912 -0.7812 -0.660
20% p.a. -0.265 -0.3222 -0.274 -0.184%
50% p.a. 0.228 0.2912 0.2992 0.259
100% p.a. 0.719 0.8272 0.754 0.596*
* Current profitability | Not profitable ~ -0327 0323 -0.509°  -0.687*
Break-even 0.040 0.051 0.072 0.092
Profitable 0.277 0.257 0.4432 0.5832
" Value added for customers  Low 0742 0718 -0.650°  -0.719
Medium 0.121 0.092 0.095 0.123
High 0.633 0.614 0.5492 0.583
" Business model | Lock-in 0178 0198 0180  0246°
Innovation-centered 0.264 0.244 0.1572 0.0542
Low cost -0.316 -0.313 -0.247% -0.2442
Complementary offering -0.153 -0.142 -0.091° -0.040°

Note: a = indicated a statistically significant on an at least 10% level on the difference in the mean between CVCs and the respective group
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Table 49 shows that VCFs and CVCs seem to share similar distributions of the estimated
utilities, indicating no significant difference in their weighting of the different attribute levels
except in terms of current revenue growth; VCFs seem to demonstrate a greater appetite for
high growth firms. More differences are identified between CVCs and growth equity funds and
buyout funds. In both cases, CVCs seem to put higher importance on innovation-centered busi-
ness models than either growth equity or buyout funds, therefore supporting the argument used
for H5b. In addition, growth equity funds (utility average: 0.549) seem to give lesser importance
to high-value added products or services than CVCs (utility average: 0.633), indicating initial
support for H4. Growth equity funds and buyout funds seem to place more importance on the
profitability of a growth venture. However, this analysis is not sufficient to evaluate the stated
hypotheses. Multivariate analysis with interaction terms is more appropriate for testing the hy-
potheses. Before applying multivariate analysis, this study assesses whether significant differ-
ences exist between participants in each of the investor groups (CVC, VCF, GE, and buyout
funds). Therefore, several t-test comparisons between groups are executed to identify differ-
ences that could lead to selection in the subsequent multivariate analysis. However, using the
same variables as in section 5.5.1 (Table 44), these tests show no significant differences be-
tween CVCs and the groups of VCFs, GEs, and buyout funds. Only one significant difference
regarding the work experience of the individuals is identified. However, this is expected, as
investors with CVC backgrounds tend to come from the mother organization and therefore often

have significant past corporate experience compared to other investors.

5.5.2.3 Results

To test the hypotheses, an approach is used similar to that described in section 5.5.1. A
hierarchical logit regression model is used to evaluate the significance and direction of the ef-
fects of attribute levels on decision making. Table 50 reports the results of this regression. Sim-
ilar to section 5.5.1, the estimated coefficients and their reported significance alone are not

sufficient to determine if an interaction is significant in a non-linear model (Ai & Norten, 2003).

Therefore, in addition to the reported regression coefficients, Figures 16 and 17 present
additional tests to evaluate the significance of the interactions (the same approach as described
in section 5.5.1). These results do not strongly support H4. The interactions in Table 50 are not
significant, and Figures 16 and 17 support this conclusion. Only when comparing growth equity
funds with CVCs do CVCs show significantly higher importance of the value-added of products

or services. This finding is only significant at the 10% level.
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Tab. 50: Regression model — CVC vs. independent investors

Fixed effects (log-odds)

Model 1
(CVC & VCF)

Model 2
(CVC & GE)

Model 3
(CVC & Buyout)

Attributes referring to hypotheses
Revenue growth (H2, Ref: 10%)
20%
50%
100%
Business model (ref: low cost)
Innovation-centered
Lock-in
Complementary
Value-added (ref: low)
Medium
High
Interactions
Revenue growth (H2, Ref: 10%)
Revenue growth: 20% X CVC
Revenue growth: 50% X CVC
Revenue growth: 100% X CVC
Value-added (ref: low)
Medium X CVC
High X CVC

Business model (ref: low cost)

0.493%** (0.0762)
1.227%%% (0.0883)
1.855%** (0.0933)

0.724%** (0.0816)
0.691%** (0.0787)
0.299%** (0.0810)

0.932%%% (0.0715)
1.552%%% (0.0875)

-0.370* (0.169)
-0.585%* (0.180)
-0.614%* (0.230)

-0.00791 (0.190)
0.0226 (0.210)

0.639*** (0.0988)
1.295%** (0.107)
1.591%+ (0.117)

0.246* (0.109)
0.455%* (0.117)
0.2071 (0.107)

0.720%** (0.0938)
1.249%%* (0.102)

-0.516%* (0.180)
-0.653*** (0.190)
-0.350 (0.241)

0.204 (0.200)
0.3261 (0.211)

0.494%* (0.164)
0.757*** (0.177)
1.174%%* (0.190)

-0.0604 (0.172)
0.501%* (0.177)
0.102 (0.154)

1.079%** (0.180)
1.489%%* (0.179)

-0.372 (0.223)
0.115 (0.237)
0.0664 (0.284)

-0.156 (0.252)
0.0861 (0.262)

Innovation-centered X CVC 0.0425 (0.234) 0.521* (0.245) 0.827** (0.279)
Lock-in X CVC -0.0901 (0.200) 0.146 (0.218) 0.1000 (0.255)
Complementary X CVC 0.00995 (0.182) 0.102 (0.195) 0.207 (0.225)

N (decisions) 10,296 6,630 3,614

N (individuals) 396 255 139

pseudo R? 0.188 0.173 0.186

Notes: Robust standard errors in parentheses; T < 0.10, * p <0.05, ** p <0.01, *** p < 0.001; Model is calculated using random intercepts

and random slopes.

This study finds support for H5b, as both growth equity funds and buyout funds attribute

less importance to innovation-centered business models than CVCs. The results are significant

at least at the 5% level as seen in Table 50, and figures 16 and 17 support these findings through

the higher marginal effects and non-zero-overlapping curve in Figure 17. Figure 16 particularly

highlights that higher marginal effects for innovation-centered business models can be found

for CVCs compared to their counterparts. However, the results for VCFs are not statistically

significant.
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Tab. 51: Utility differences t-test (CVC vs. other investors) — Business model

Level CcvC VCF GE fund Buyout fund
N=66 N=330 N=189 N=73
Business Model 11.375 10.621 9.663 % 9.783%

Note: a = indicated a statistically significant on an at least 10% level on the difference in the mean between CVCs and the respective group

A separate analysis was carried out to test hypothesis H5a, as attribute importance is
estimated differently than levels-based utilities. Based on the hierarchical Bayes regression in-
dividual utility estimates, zero-centered attribute utilities are also estimated (see section 5.3 for
a further explanation of this). These estimates are then compared across the different investor
types using a t-test of means comparison. The results of this analysis are shown in Table 51,
which shows support for H5a. Growth equity and buyout funds seem to place significantly

lower importance on the design of the business model compared to CVCs.!

This study also finds support for H6, as seen in Figures 16 and 17. In Figure 17, the
slope is negative and does not overlap zero for VCFs and growth equity funds, indicating that
CVCs attribute lesser importance to this attribute level. The results are significant at least at the
5% level. Table 50 also reports negative coefficients that are statistically significant at least at

the 5% level.

31 Additional analysis reveals that growth equity and buyout funds instead put particular focus on profitability and revenue
growth, both financial characteristics, compared to CVCs.
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Fig. 17: Marginal effects — CVCs vs. independent investors
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Fig. 18: Zelner (2009) — CVCs vs. independent investors
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Note: Difference in predicted probabilities are based on 500,000 random draws using the simulation based approach by Zelner (2009). The confidence intervals are calculated using King et al’s (2000) simulation-based approach.
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This part of the dissertation investigates differences in the decision making of CVCs
and independent VCs using experimental conjoint data from section 4. The results show that
CVCs place more importance on the business model design of a later-stage venture than other
investors. Particularly, innovation-centered business models that are centered around a novel
technology are preferred by CVCs relative to other investors. I argue this to be the case because
of the different goals of CVCs compared to other investors: CVCs source and invest in new
technology with the objective of innovating for the mother company (Ernst et al., 2005;
Wadhwa & Kotha, 2006; Benson & Ziedonis, 2009; Dushnitsky & Shaver, 2009). The results

underline this argument.

Surprisingly, the results do not reveal a statistically significant difference in the
weighting of products/services value added for customers between CVCs and other investors,
even though past research suggests this difference should exist due to the strategic goals of a
CVC (Dushnitsky & Shaver, 2009). Even though the results indicate this attribute is signifi-
cantly relevant for CVCs and other investors, the weighting does not differ across CVCs and
other investors. The only minor significant effect is identified in the comparison of growth
equity funds with CVCs. A potential reason for this result might be that rather than evaluating
the value of an “isolated” product or service, CVCs look for a strategic fit between the venture’s
business model design and the strategy of the mother company. Also, the value added for cus-
tomers of the products/services might be equally important for independent VCs and CVCs, as
it might have a direct effect on the company’s financial performance, hence fitting the goal set
of independent VCs. However, these results also need to be considered with caution, as the data
collected does not provide a proxy for the fit between the strategy of the CVC’s corporate

mother and the business model of the entrepreneurial venture.

By drawing on the different incentive structures of CVCs and independent VCs, this
dissertation has shown that CVCs attribute less importance to later-stage ventures with high
revenue growth. [ argue this to be the case as CVCs often do not have a reward system like that
of independent VCs and are therefore not incentivized to make high-risk investments in rapidly
growing companies (Dushnitsky, 2004). In contrast to this, independent VCs are incentivized
to make high-risk investments, as they disproportionally profit from the return on such invest-

ments through carried interest (Gompers & Lerner, 2000).

In addition to contributing to the scientific discourse in multiple ways, this section of
the study has practical implications. The results provide insights for entrepreneurial ventures

seeking equity financing, as they show which characteristics are more important to CVCs, an
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important provider of entrepreneurial finance for later-stage ventures. Here, the findings sug-
gest that entrepreneurial ventures that seek access to corporate financing via CVCs might need
to consider the fit of their business model with the CVC and its mother company. As such, the
results of this section can help increase funding chances for entrepreneurial ventures that do not
have the high-risk/high-return profile that attracts independent VCs, but instead are growing
more slowly and have a better fit with the innovation strategy of the CVCs’ mother company.

These firms should approach CVCs when seeking entrepreneurial finance.

As the previous section argues that CVCs mainly pursue strategic goals when investing
and that VCs, growth equity funds, and buyout funds only pursue financial goals, one can argue
that this will have an impact on financial performance. To offer an initial insight into this rela-
tionship, Table 52 provides the correlations between the different investor types and IRR, as
well as individual performance (see Table 34 for an explanation of these variables). As this
table shows, the performance measures are negatively correlated with CVCs. VCs, which to
some degree demonstrate similar decision behaviors, also show a negative correlation. In con-
trast to this, growth equity investors and buyout funds are significantly positively correlated
with both IRR and the individual performance index. This is, however, just an initial analysis
of the link between investors and their performance. A more detailed analysis of the link be-

tween decision making and financial performance is presented in chapter 6 of this dissertation.

Tab. 52: Correlation — Performance and different investors types

Level CvC VCF GE fund Buyout fund IRR Performance
index

CcvC

VC -0.2759*

GE fund -0.1806* -0.5156*

Buyout fund -0.1022* -0.2916* -0.1909*

IRR -0.0400 0.0292 0.0243 0.0243

Performance index -0.0498 -0.1408* 0.1479* 0.0771* 0.3662*

Note: Displayed are correlation coefficients. Star indicates a significance on an at least 5% level. N= 658.
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6  Decision-making and financial performance

Despite the importance of decision making within the “venture capital cycle,” it is also
important to view decision making in the context of the financial performance of a VC. Invest-
ing in highly successful ventures is critical for the survival and continuation of a VC. For VCs,
not meeting financial expectations can threaten further fundraising from capital providers and
therefore threaten the existence of the VC. In addition to expectations of financial performance,
VCs are confronted with the fact that the majority of their investments result in a negative return
or total loss of the investment.”? VCs often refer to the “80/20 rule” (Top Tier Capital Partners,
2017), a rule of thumb that 80% of the fund’s return is generated by 20% of the portfolio com-
panies. This is in the same vein as other studies indicating that >60% of all venture capital
investments fail (McDermott, 2012; Blodget, 2013; Wagner, 2013; Gompers et al., 2016a). This
puts further pressure on VCs to identify high performing ventures and develop them to a stage
where they can return a significant profit via a trade-sale or IPO. This means that VCs must be
particularly good at selecting the right ventures (“selection effect”) and supporting these ven-

tures until the exit-stage (“treatment effect”) (Amit et al., 1998; Bertoni et al., 2011).

Therefore, it is important for scholars and practitioners to understand the association
between VCs’ decision making and their performance. Due to the skewed distribution of the
returns of VCs, such as VCFs, it is particularly relevant to investigate VCs that have been able
to achieve returns >10x the initial costs of the investment and to identify association with this
performance. Gompers et al. (2016a) showed in a large scale survey on VCs that only 9% of all
VCs are able to return >10x the initial cost of the investment. A well-known example of a VC
that has been able to frequently achieve such returns is the US-based venture capital firm Se-
quoia Capital. For example, Sequoia Capital generated a return of approximately 42,000% on
the initial investment in WhatsApp when it sold its shares to Facebook (t3n, 2014). Other prom-

inent ventures that returned >10x to their VC backers include Facebook, Twitter, and LinkedIn.

There have been many studies that have evaluated financial performance and its deter-
minants for private equity investors. These studies focus on the relationship between investor
networks and financial performance (Hochberg et al., 2007), the association between investor

experience and financial performance (Gompers et al., 2006; Serensen, 2007), the degree of

52 A study by Sahlman (1990) shows that 64.5% of venture capital investments end up in a loss, partial loss, or maximum 1.9-
fold return on initial costs, compared to only 6.8% of investments that end up in 10x or higher return on initial costs of the
investment. This is similar to studies from Murray (1999), Mason and Harrison (2002), and Gompers et al. (2016a).
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specialization and its relationship to a successful exit (Gompers et al., 2009), and the reputation
of investors and its relationship to performance (Nahata, 2008; Krishnan et al., 2011). Moreo-
ver, several studies take a closer look at “treatment effects” through the active involvement of
investors in their portfolio companies, often referred to as value-added services or “smart
money” (MacMillan et al., 1989; Sapienza, 1992; Ehrlich et al., 1994; Sapienza et al., 1996).
However, within decision-making research (see section 2.2.2.), studies that attempt to evaluate
the potential association of decision making and financial performance are largely absent. As a
result, very limited knowledge is available about the association between decision making and
the financial performance of VCs in conjunction with other characteristics of VCs, such as ex-
perience, entrepreneurial background, specialization, or value-added services. Therefore, the
final section of this dissertation is an effort to fill this research gap by assessing the relationship
using an exploratory approach and answering the following research question (RQS5): What is
the association between decision-making behavior and the financial performance of VCs that

invest in later-stage ventures?

6.1 Measuring financial performance

In past studies, IPOs are often used to measure the financial success of private equity
investors as an institution. Often this is done via a binary split of portfolio ventures that reached
an [PO (successful companies) and ones that did not (unsuccessful companies) (e.g., Bengtsson
& Hsu, 2010; Cumming & MaclIntosh, 2003; Gompers et al., 2016a; Gompers et al., 2016b).
Nevertheless, this approach to measuring financial performance has a drawback, as the majority
of VC exits happen via trade-sales and not IPOs, therefore the approach neglects an important
part of VCs’ portfolios. However, in more recent studies, cash-on-cash multiples or internal
rate of return (IRR) are the performance measures most frequently used by market participants
(Gompers et al., 2016a).%* These measures offer a more complete picture of the financial per-
formance of an investor at the firm and individual levels, as they provide a pure financial meas-
ure of the success of an investment and can be compared across various exit types (e.g., trade-

sale, liquidation, or IPO).

Absolut return of investment

33 A cash-on-cash multiple is the measure of and is often expressed in a multiples formant, such as

Initial investment
5x, indicating that the investment returned five times the initial investment. The internal rate of return (IRR) is the interest rate
/ discount rate (r) at which the net present value (NPV) of an investment stream is zero. The NPV is the discounted value of all
T Ct

t=1 (141t

cash-inflows C; minus the initial investment: Cy: NPV = — Cy. The IRR is the respective value of r, when 0 =

T _C _ C
t=1 11yt 0-
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Within the conjoint study of this dissertation, participants were asked to report these two
financial performance indicators. First, participants were asked to provide information on their
personal performance via cash-on-cash multiples achieved in the past. Here participants were
asked to answer the following question: Please fill in the approximate percentage (%) of deals
you participated in that returned A) <1x invested capital, B) 1x-2x invested capital, C) 2x-5x
invested capital, D) 5x-10x invested capital and E) >10x invested capital.>* This question col-
lected important information on the personal performance of a decision maker within a private

equity investor. Figure 19 presents the answers of the 749 participants in a box-plot.

Fig. 19: Box-plot of cash-on-cash multiples
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Source: Own illustration based on data from 749 participants

Across the data from 749 participants in the study, Figure 18 shows that the median of
investments returning <1x of the invested capital is 15%, with an arithmetic mean of 20% and
standard deviation of 20.9, indicating that around 1/5 of all investments from the participants
resulted in a total or partial loss of the investment. This is in line with results from Gompers et
al. (2016a) of 24%. Moreover, the majority of returns in the study are <5x of the invested cap-
ital. Aggregating the data from investments that returned A) <Ix invested capital, B) 1x-2x

invested capital, and C) 2x-5x invested capital, the data shows that, on average, 83% of all deals

34 This categorization of cash-on-cash multiples is similar to those used in Gompers et al. (2016).
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are in this range of cash-on-cash multiples. Interestingly, only a small fraction of investors had
participated in deals that returned >10x the invested capital. Of all participants in the study,
60% had never participated in a deal that returned a >10x cash-on-cash multiple. On average
across all deals, only 4.6% resulted in such cash-on-cash multiples. This result is slightly lower
than the proportion reported by Gompers et al. (2016a) of 9%. This is a first important insight
for market participants and policy makers, as it shows that on average, only one investment out
of 25 will be able to return >10x the invested capital. In addition to the cash-on-cash multiple,
participants were also questioned about the gross IRR of their investment firm. Table 53 shows

the distribution of average gross IRRs across the sample.

Tab. 53: Gross IRRs of investors in the sample

IRR N %
<0% 3 0.47%
1-10% 41 6.48%
11-20% 240 37.91%
21-30% 228 36.02%
31-40% 83 13.11%
>40% 38 6.00%
Total 633 100%

Source: Own illustration.

As seen in Table 53, and similar to the data of cash-on-cash multiples, only a small
percentage of investors is able to achieve very high returns (Gompers et al., 2016a; Gompers et
al., 2016b). Here, only 6% of all participants reported having an IRR >40%. As this chapter’s
research question considers the relationship between decision making and financial perfor-
mance, and decision making was measured at the individual level, it is more appropriate to use
the recorded measure of cash-on-cash multiples rather than IRR to answer the research ques-
tion. This allows us to answer questions such as whether an investor that particularly focuses

on the team is achieving greater average returns.

6.2  Exploratory quantitative analysis

To explore the potential association between decision making (“selection effect”) and
influential characteristics of the investor (“treatment effect”) and the individual decision
maker’s financial performance, the following exploratory conceptual model is used. Figure 20

illustrates this model.
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Fig. 20: Conceptual model — decision behavior and financial performance
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The “selection effect” is assumed to be linked to the preference structure captured via
the conjoint experiment. Different preference structures might lead to different investor finan-
cial performance. As seen in sections 5.4 and 5.5, these preference structures are influenced by
individual and firm-specific characteristics. However, despite having an effect on the prefer-
ence structures of individuals, these individual and firm-specific characteristics might also have
a direct effect on the performance of each portfolio company, not just a direct effect on decision
making. Experienced investors might have acquired specific knowledge about the challenges
and needs of later-stage ventures and be able to more effectively support them than novice
investors. A similar argument might be made based on different resource pools, as in section
5.5.2 for CVCs. Therefore, the direct effects of these characteristics on financial performance
are also assessed. This is, of course, not without limitations, and the results need to be treated

with caution as outlined later in this section.

This thesis uses three distinctive characteristics and assesses their influence on the fi-
nancial performance of a VC. The dependent variable in this case is the reported cash-on-cash
multiple of investors. A binary variable is created, taking one if the investor had at least 1 deal
that returned >10x the invested capital and zero otherwise. Factors that may influence the prob-
ability of this important measure are assessed through this. The three distinctive characteristics

that are examined in relation to this financial performance measure are 1) the attribute utilities
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taken from the conjoint experiment on all seven attributes>, 2) individual characteristics of the
decision maker (e.g., age, experience, or entrepreneurial experience), and 3) characteristics of
the investment firm (e.g., industry focus, value-added services, or AuM). The following logit
model is used to investigate the relationship between these three characteristics and financial

performance:

Py igh return

g(pHigh return) = log (1 > = ,80 + ﬂkxk

— PHigh return

Here pyign return 18 the probability that an individual made at least one deal that returned
>10x the invested capital. 5, is the intercept of the logit model and S are the k coefficients to
be estimated based on the variables xj. The first seven independent variables x4, x, ... x5 rep-
resent the utility estimated for current revenue growth, current profitability, management team
(track record), value added for customers, current investors, international scalability, and busi-
ness model from the conjoint experiment with the help of a hierarchical Bayes model to estimate
the relative importance of each attribute (Lenk et al., 1996).%° The results from a hierarchical
Bayes model were normalized (zero-centered) to simplify the comparison of results such that
the sum of all importance values equals 100%. The second set of independent variables include
characteristics of the individual decision maker, such as experience as an investor, age, gender,
tenure, and entrepreneurial experience. Past research has shown that human capital in the form
of experience is positively associated with firm performance, therefore addressing an important
variable (Crook et al., 2011). Additional control variables include field of education, position
in firm, number of board seats, and syndication preferences. As well as providing capital, VCs
also provide additional benefits to their portfolio companies (Brander et al., 2002; Baum &
Silverman, 2004). Interestingly, VCs spend approximately 60% of their time supporting their
portfolio companies. They provide portfolio companies with support in hiring new board mem-
bers or introducing them to potential clients via the investors’ network (Gompers et al., 2016a;
Gompers et al., 2016b). This was the motivation for recording several measures during the
conjoint study, asking participants what type of value-added services they provide to portfolio
companies. Additional control variables included on this level are region, number of cross-
border deals, number of staff, investor type, and industry focus. No additional variables are

included to measure the effects of individual and firm-specific characteristics on preference

35 As CBCs allow for individual utility estimation via hierarchical Bayes regression, these estimates are used in this analysis.
See section 5.3 for further details.

36 See section 5.3 for further details.
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structures, as this is to some degree already taken care by the hierarchical Bayes approach (Lenk

et al., 1996; Orme, 2000).

The described logit model is calculated stepwise by first including only 1) the attribute
utilities taken from the conjoint experiment on all seven attributes via hierarchical Bayes mod-
eling, then adding 2) individual characteristics of the decision maker (e.g., age, experience, or
entrepreneurial experience), with the last model adding 3) characteristics of the investment firm
(e.g. industry, value-added services, or region). However, the described approach is not without
limitations. As the study measures decision making and financial performance separately and
on an aggregate level, conclusions drawn from the results need to be interpreted cautiously.
Moreover, as the average length of a venture capital cycle from initial investment to final exit
is between five and ten years, a cross-sectional dataset like the one used in this dissertation

might not be fully appropriate for addressing the research question.

6.3 Results

The results of a multivariable logit regression can be found in Table 54. As seen in this
table, investors that have higher estimated importance of revenue growth (relative to the esti-
mated importance attributed to internal scalability) have a statistically significant higher chance
of participating in a >10x deal. This result is statistically significant at the 5% level. In terms of
magnitude, the odds of participating in a >10x deal are increased by 1.329 (e%28> = 1.329)
times for investors that have higher estimated importance values for the attribute of revenue
growth compared to others. This might be linked to the type of investments VCFs often make,
which can be characterized as high risk investments (Ueda, 2004). Many of their investments
fail, and only a few are able to provide large returns. This requires that at least some ventures
in the investment portfolio promise high growth (Davila et al., 2003). Moreover, investors that
place higher importance in their decision making on the business model of later-stage ventures
seem to have significantly higher chances of participating in a >10x deal. However, this effect
is only significant at the 10% level. Different decision behaviors seem not to have strong ex-
planatory power for high performing investors, indicating small “selection effects.” In addition,
the pseudo R? is relatively low for the first model (Model 1), indicating the small predictive

power of decision behavior for the likelihood of a 10x deal.

Models two and three provide additional insights into the association between individual
and investment firm characteristics and financial performance. Interestingly, having former en-

trepreneurial experience as an investor is associated with statistically significantly higher
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chances of having participated in a >10x deal. The odds of having participated in a >10x deal
are increased by 1.719 (%542 = 1.719) times for former entrepreneurs relative to investors not
having had entrepreneurial experience. The results are significant in models two and three at
the 1% and 5% levels, respectively. An argument related to the analysis done in section 5.4 can
be used here. Studies show that entrepreneurial experience can affect individual behavior and
knowledge through the learning achieved during the time spent as an entrepreneur (e.g.,
Ucbasaran et al., 2003a; Ucbasaran et al., 2003b; Franke et al., 2008; Ucbasaran et al., 2010;
Farmer et al., 2011; Shepherd et al., 2015). Therefore, investors that were formerly entrepre-
neurs might be able to more adequately support entrepreneurs than those who were not, thereby
increasing the company’s chances of success. In addition, the length of experience as an inves-
tor is associated with a higher likelihood of having participated in a >10x deal. The results are
significant in models two and three at the 5% and 1% levels, respectively. These results provide
the first evidence of strong “treatment effects” on financial performance. Being an investor for
a long period of time allows one to see many investment opportunities and follow many entre-
preneurial ventures along the way. Nevertheless, experienced investors might possess more

complete and domain-specific schemata to help companies along the way.

On the investment firm level, the value-added services provided by investors are only
associated with individual financial performance to a limited extent. None of the independent
variables in this category show signs of statistically significant influence on the dependent var-
iable, except PR or marketing support provided by the investors. The model shows a signifi-
cantly positive influence of this value-added service at the 5% level. However, most investors
provide this value-added service to their portfolio companies, leaving little room for variation
in the independent variables (e.g., 92% of all investors provide strategic advice to their portfolio

companies).
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Tab. 54: Logit regression — Decision-making & financial performance
Variables (log-odds) Model 1 Model 2 Model 3
Decision-making characteristics
Attribute importance: Management team 0.0133 0.0205 0.0202
(0.0145) (0.0161) (0.0176)
Attribute importance: Profitability -0.0147 0.00539 0.0212
(0.0151) (0.0170) (0.0190)
Attribute importance: Revenue growth 0.0285" 0.0384" 0.0263
(0.0137) (0.0153) (0.0170)
Attribute importance: Current investors 0.00169 0.0140 0.00713
(0.0232) (0.0264) (0.0286)
Attribute importance: Business model 0.0190 0.0488" 0.04691
(0.0204) (0.0228) (0.0249)
Attribute importance: Value-added for customers 0.0100 0.0209 0.0220
(reference: attribute importance: international scalability) (0.0155) (0.0171) (0.0188)
Individual characteristics
Gender 0.114 0.154
(0.268) (0.287)
Age -0.0479 -0.0259
(0.115) (0.127)
Experience as investor 0.0285% 0.0551"
(0.0158) (0.0181)
Tenure 0.00631 0.0145
(0.0174) (0.0199)
Entrepreneurial experience 0.542" 0.422"
(0.192) (0.209)
Further individual characteristic controls Field of education
Position in firm
Number of board seats
Syndication preferences
Investment firm characteristics
Value-added: Coaching / mentoring 0.213
(0.236)
Value-added: Strategic coaching / consulting -0.119
(0.354)
Value-added: Recruitment support -0.225
(0.212)
Value-added: Marketing support 0.532"
(0.214)
Value-added: Business development support 0.120
(0.253)
Value-added: Support next fundraising -0.294
(0.238)
Further investment firm characteristic controls Region
Cross-border deals
Staff
Investor type
Industry
Summary statistics
N 749 749 749
Correctly classified 57.68% 68.89% 73.44%
pseudo R? 0.015 0.138 0.220
Chi-square test 15.26™" 141.0"" 224.3™

Standard errors in parentheses; T p < 0.10, * p < 0.05, ** p < 0.010, *** p < 0.001; dependent variable: 1=participated in deal >10x cash-on-cash mul-

tiple, 0=not participated in deal >10x cash-on-cash multiple.
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In addition, a robustness analysis is carried out on Model 3 in Table 54. The robustness

analysis is displayed in Table 55.

Tab. 55: Additional robustness analysis — Decision-making & financial performance

Model 4 Model 5
Model 3 o .
Variables (log-odds) (dependent variable: indi-  (dependent variable: >10x CoC
(Table 54) vidual performance index; ~ Multiple raw measure; method:
method: linear regression) Poisson regression)
Decision-making characteristics
Attribute importance: Management team 0.0202 0.257 0.00870"
(0.0176) (0.373) (0.00341)
Attribute importance: Profitability 0.0212 0.00665 0.00849"
(0.0190) (0.401) (0.00379)
Attribute importance: Revenue growth 0.0263 -0.144 0.00659"
(0.0170) (0.362) (0.00332)
Attribute importance: Current investors 0.00713 -0.957 -0.00738
(0.0286) (0.610) (0.00557)
Attribute importance: Business model 0.04691 0.502 0.0110"
(0.0249) (0.537) (0.00506)
Attribute importance: Value-added for customers 0.0220 0.181 0.006561
(reference: attribute importance: international scalability) (0.0188) (0.404) (0.00373)
Individual characteristics
Gender 0.154 6.415 -0.0702
(0.287) (6.131) (0.0575)
Age -0.0259 -3.072 0.0544°
(0.127) (2.810) (0.0249)
Experience as investor 0.0551" -0.160 0.0156™"
(0.0181) (0.386) (0.00328)
Tenure 0.0145 -0.188 0.00310
(0.0199) (0.415) (0.00346)
Entrepreneurial experience 0.422" 9.842" 0.340™"
(0.209) (4.602) (0.0425)
Further individual characteristic controls Field of education
Position in firm
Number of board seats
Syndication preferences
Investment firm characteristics
Value-added: Coaching / mentoring 0213 7.218 -0.0905+
(0.236) (5.018) (0.0470)
Value-added: Strategic coaching / consulting -0.119 8.974 -0.234™
(0.354) (7.377) (0.0624)
Value-added: Recruitment support -0.225 -5.088 0.0184
(0.212) (4.528) (0.0423)
Value-added: Marketing support 0.532" 10.56" 0.265™"
(0.214) (4.607) (0.0417)
Value-added: Business development support 0.120 -3.217 -0.168"™"
(0.253) (5.363) (0.0486)
Value-added: Support next fundraising -0.294 -7.813 -0.0885F
(0.238) (5.107) (0.0486)
Further investment firm characteristic controls Region
Cross-border deals Staff
Investor type
Industry

Standard errors in parentheses; T p < 0.10, * p < 0.05, ** p < 0.010, *** p < 0.001; dependent variable: 1=participated in deal >10x cash-on-cash mul-
tiple, 0=not participated in deal >10x cash-on-cash multiple.
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Model 4 in Table 55 replicates Model 3 from Table 54 and just uses a different opera-
tionalization of the dependent variable. Here the overall individual performance index is used
(see section 5.2) in a linear regression model. Model 5 in Table 55 uses the raw measure of the
>[0x CoC Multiple variable instead of a binary encoding. As seen in Table 55, a certain level
of variation in significance can be identified. However, for the effect of the entrepreneurial

experience and experience as investors, further support is identified.

Additionally, the models from Table 54 re recalculated using an IRR measure as the
dependent variable and an ordered logit model. This resulted in slightly different result, as many
variables are not anymore statistically significant in the model. However, this might be the case
due to measurement of the financial performance metrics on the investment firm level. As the
IRR on the firm level is an aggregated measure across many partners in the firm, it incorporates
high performing and low performing individuals, making it difficult to link it with decision-
making behavior of individual decision makers. The IRR is also time dependent, making it

difficult for participants to remember or even calculate the appropriate figure.

A further analysis was carried out, in order to further evaluate the results from Table 54.
As the analysis from Table 54 was done with individual attribute utilities based on the hierarchal
Bayes regression, the question arises weather also individuals sharing approximately the same
decision behavior have on average a higher chance of a >10x deal participation. Therefore the
results from Table 54 were recalculated using the clusters identified from section 5.3. The re-

sults are similar to the ones in Table 54.

The analysis above tries to bring explorative insights into the link between decision-
making and financial performance of VCs. By combining measures for decision-making (“se-
lection effect” and portfolio-support (“treatment effect’), this analysis has provided initial hints
on this relationship. Result show that prior entrepreneurial experience as well as the investment
experience seem to help explaining differences in individual financial performance. This is rel-
evant for both market participants as well as academics. For investment firms looking to hire
new staff for their firm, one might consider individuals with entrepreneurial background or long
investment experience over other candidates. Even for the investors of VCs, these insights can
be valuable, when they assess proposals of VCs. Moreover, value-added services provided by
VCs only provide limited explanation power for the financial performance on the individual

level.
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Interestingly, no significant association is identified between the decision behavior de-
scribed via the conjoint experiments and the individual financial performance. However, the
above mentioned results need to be treated with caution, as I measure decision-making and
financial performance separately and on an aggregate level. Moreover, as the length of a venture
capital cycle from initial investment to a final exit is on average between five and ten years, a
cross-sectional dataset like the one used in this dissertation might not be fully appropriate for
the addressed research question. However, the results might provide initial hints for further

research, when investigating determinates of financial performance of VCs.



7 Conclusion, discussion and limitation 180

7  Conclusion, discussion and limitation

7.1  Conclusion and summary

Making decisions is one of the key tasks of VCs when assessing entrepreneurial ven-
tures. These investors often get hundreds of proposals from entrepreneurial firms every year.
Within just a few minutes, they need to make a decision whether they want to go further with
the opportunity or reject it. This makes investigating decision-making a highly important task
for scholars, investment firms, and their investors, because as soon as investments are made,
they can be deemed illiquid, and their success is significantly dependent on the management
team of the venture. From prior research, it is known that around 0.5-5% of all initial opportu-
nities get funded (Franke et al., 2004; Petty & Gruber, 2011; NVCA, 2014). Not only do these
investors need to make a decision when presented with an initial business idea (e.g., in the early-
stage), but also when they deal with more mature entrepreneurial ventures (“later-stage ven-
tures”), which have secured initial market success and want to rapidly grow further. Theory and
practice suggest that investors investigate each type of venture differently, as they have differ-
ent goals, risks, and available information. Moreover, past research has mainly focused on de-
cision making for early-stage ventures and neglected the important category of later-stage ven-

tures.

Therefore, this study has investigated the decision-making behavior of VCs in the par-
ticular context of later-stage ventures, first by assessing what information investors utilize (see
chapter 3) when they make screening decisions in the context of later-stage ventures. Based on
qualitative interviews with 19 investment professionals, the first important insight gained is that
for different stages of venture development, different decision criteria are applied. Participants
attributed this to different risks and goals of ventures at different stages, as well as the different
types of information available. Participants mentioned various decision criteria they assess dur-
ing an initial screening of a later-stage venture, including 1) revenue growth, 2) business model
design, 3) profitability, 4) current investors, 5) international scalability of the company, 6)
value-added of the products/services, and 7) track record of the management team as the most
important criteria they investigate. These decision criteria in the context of later-stage ventures
contrast with results from studies that focus on early-stage ventures. Later-stage ventures pos-
sess meaningful information on financials (revenue growth and profitability), the established
business model, and existing external investors that is not available for early-stage ventures and

therefore constitute new decision criteria for this specific context. Moreover, other criteria such
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as the management team are evaluated differently compared to early-stage ventures. The dif-
ferences in the criteria used for later-stage ventures compared to early-stage ventures is one of

the key findings of this dissertation.

Following this identification of the most relevant decision criteria for investors in the
context of later-stage ventures, a conjoint study with 749 participants was carried out to under-
stand the relative importance of decision criteria. The results showed that investors attribute the
highest importance to 1) revenue growth, (2) value-added of products/services for customers,
and (3) management team track record, demonstrating differences when compared to decision-
making studies in the context of early-stage ventures that indicated the team as the most im-
portant criteria (see section 2.2.2). Additional investigation showed that the importance at-

tributed by investors to very high revenue growth can be affected by other attribute levels.

Not only do the characteristics of a venture influence the decision to invest, additional
indirect factors, such as individual characteristics or characteristics of the investment firm, can
influence individual decisions. Relying on cognitive theory and schemata, this study investi-
gated the influence of various individual characteristics on screening decisions and found that
both investment experience and entrepreneurial experience have an influence on individual de-
cision-making behavior. Former entrepreneurs seem to favor different types of business models
than non-entrepreneurs, and more experienced investors than novice investors favor the track
record of the management team. Serial entrepreneurs put less emphasis on profitability, revenue

growth, and value-added of products/services compared to one-time founders.

This study also examined whether goals, incentive structures, resources, and governance
of the investment firm influence decision making in the context of later-stage ventures. I there-
fore particularly investigated two distinct types of investment firms, family offices and corpo-
rate venture capital funds, which have unique structures, goals, and incentive systems. Addi-
tional quantitative analysis showed that family offices put less focus on high-growth firms and
whether reputable investors are present. They tend to focus more on the profitability of a later-
stage venture in the initial screening. This dissertation argues that this is the case due to the
combination of financial and non-financial goals that family offices pursue and their govern-
ance structure, which is unlike that of limited partnership structures in VCFs. In contrast to this,
a second analysis was carried out to investigate if decision makers working for corporate ven-
ture capital funds also show different decision-making behaviors compared to other VCs, as a
result of following strategic goals as well as financial goals and different inventive systems

compared to independent VCs. The analysis showed that CVCs place greater importance on
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product and business model characteristics than other investors. CVCs also favor later-stage

ventures with lower revenue growth rates, indicating a preference for less risky investments.

Decision making is an important part of the venture capital cycle, but there is still a
question whether investors are good at selecting the right ventures or the development of ven-
tures. Following the analysis on decision behavior, an additional exploratory analysis was car-
ried out to assess whether decision making or other characteristics influence the financial per-
formance of VCs. Interestingly, the results showed that investors with former entrepreneurial
experience are associated with statistically significantly higher chances of having participated
in high-return deals. Similar results are found for highly experienced investment professionals.
On the level of the investment firm, the value-added services provided by investors are only
slightly associated with the financial performance of individuals. Decision-making behavior
only accounts for a small part of the variance in financial performance. Table 56 lists the re-
search questions stated in section 1.2 and a summary of the answers derived through the anal-

ysis in this dissertation.

Tab. 56: Summary of results for research questions

Research question  Summarized answer

ROI e Investors primarily assess 1) revenue growth, 2) business model design, 3) profitability, 4)
current investors, 5) international scalability of the company, 6) value-added of the prod-
ucts / services and 7) track record of management team when screening later-stage ven-

tures.
e Investors use different screening criteria for later-stage ventures than for early-stage ven-
tures.
RQO2.1 e The top three decision criteria when screening later-stage ventures are 1) revenue growth,

(2) value-added of products / services, and (3) management track record.
e The signaling effect from Tier 1 investors is significant, but not very strong in terms of
magnitude compared to other criteria.
RQ2.2 e  The importance of high current revenue growth is influenced by other attribute levels.

RQO3.1 e  Experienced investment professionals show slightly different decision-making behavior
than novice investors
e Investors with longer investment experience tend to put more weight in their decision on
the track-record of the team than other investors.

RQ3.2 e  Entrepreneurial background can influence individual decision-making behavior, due to
level of importance associated with the business model of a later-stage venture.
RQO4.1 e  Family offices show different decision-making behavior in their screening than VCFs.

Family offices attribute more importance than VCFs to the profitability of a later-stage
venture in their decision and less importance to revenue growth and reputable investors be-
ing present.
RO4.2 e CVCs demonstrate different decision-making behavior than VCFs, growth equity funds, or
buyout funds.
e  CVCs put more importance on innovation-centered business models and the value-added of
the products or services than other institutional investors do and less on revenue growth.
ROS5 e  Financial performance can be partially explained by decision behavior (“selection effect”)
and by support provided to portfolio companies (“treatment effect””). Managers with an en-
trepreneurial background and longer investment experience seem to show higher financial
performance than others.
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7.2  Implications for theory and practice

Implications for practice

The conclusions drawn from this study provide valuable insights for scholars, policy
makers, and market participants, particularly entrepreneurs and risk capital investors. Starting
with implications for practice, this study offers important insights for entrepreneurs looking for
growth financing. The results show that entrepreneurs need to carefully select the type of in-
vestor they want to target and even more carefully select the person in the investment firm they
want to target. Based on the results, different types of ventures attract different types of inves-
tors. When looking for financing as a later-stage venture, profitable, but not aggressively grow-
ing later-stage ventures are more appealing to family offices compared to VCFs, whereas en-
trepreneurs relying on an innovation-centered business model might have a better chance re-
ceiving financing from CVCs. Entrepreneurs with high-risk strategies might find VCFs suitable
for securing financing. By making entrepreneurs aware of these tendencies, the results of this
study can help increase the funding chances for entrepreneurial ventures. Moreover, as inves-
tors can consist of large teams, this study should make entrepreneurs aware that not only should
they consider which type of investor to approach, but also which person within the investment
firm. Depending on the characteristics of their venture, entrepreneurs might favor approaching
investment professionals with former entrepreneurial experience or lengthy investment experi-

€nce.

Moreover, this study provides insights for the investor community by providing bench-
marking data for market participants to compare decision-making behavior and financial per-
formance (Franke et al., 2008). It can also serve as a basis for investors to reflect on their own
decision-making behaviors compared to other investors and identify internal deviations from
the investment firm’s investment policy. Furthermore, investors need to reflect on their team
composition, as results indicate that more experienced investors with entrepreneurial back-
grounds have a higher likelihood of achieving high financial returns. This might provide guid-
ance for recruitment strategies of investment firms, to focus their recruitment initiatives on peo-
ple with entrepreneurial or lengthy investment backgrounds. This is also relevant for the limited
partners / investors that provide capital to such investment firms. They should carefully select
the investment firm and team in which to invest. In the context of this study, limited partners/in-
vestors might want to look for team members with entrepreneurial backgrounds or lengthy in-

vestment experience to increase their chances of high financial returns. The results provide even
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further implications for limited partners/investors, as they can use the results to benchmark the

decision-making behavior of funds they have invested in and identify outliers.

In addition, this study offers insights for policy makers that want to close financing gaps
for entrepreneurial ventures in their economies, particularly for later-stage ventures. Policy
makers should be aware that supporting only one type of investor for providing capital to later-
stage ventures might lead to a failure to support the full scope of later-stage ventures, but instead
support only a certain fraction that follows the preferences of one type of investor. This can
also mean that policy makers should think of spreading financial products to several different
types of investors (e.g. VCFs, FOs, CVCs, or other investor types). The results also provide
guidance for policy makers when nurturing external investors in an ecosystem, as it provides
insights into what characteristics are most valuable to the investor community to stimulate and
support the ecosystem. This might mean removing barriers, such as administrative or tax barri-

ers, for later-stage ventures to ensure strong growth and attract risk capital.
Implications for theory

This study also provides insights for theory. First, it provides insights for the entrepre-
neurial finance literature that focuses on decision making of VCs (Sharma, 2015). Past studies
have largely neglected the development stage of a venture when assessing investors’ decision
making (Shepherd, 1999b). This study shows that this shortcoming is an issue, as results from
past studies cannot be extrapolated to ventures in later stages of development. Investors ex-
pressed the use of different decision criteria for early-stage ventures than for later-stage ven-
tures. Further studies that investigate decision making of VCs should clearly describe the type
of venture that is under investigation and consider the stage of development when assessing
decision making. This can help avoid confronting equity investors with ventures that do not fit

their investment preferences due to a different stage focus (Mason & Stark, 2004).

Second, contrary to previous studies that focus on early-stage ventures, this study shows
that investors do not put the highest importance on the management team in the case of later-
stage ventures, but rather on the historical financial growth of the firm and the value-added of
the products/services (Silva, 2004; Franke et al., 2008; Nunes et al., 2014). Further studies
should therefore be careful when using criteria previously identified for early-stage ventures in
studies of later-stage ventures. Results have also shown that interaction effects can exist be-
tween attributes; however, scholars should clearly assess the magnitude of such effects. This

dissertation indicates these are limited in magnitude.
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Third, the results indicate that investment decisions are not influenced only by infor-
mation signals sent by entrepreneurial ventures. Both institutional characteristics (e.g., govern-
ance structures, goals, or resources) and individual characteristics (e.g., investment experience
or entrepreneurial background of investment professionals) influence the interpretation of dif-
ferent decision criteria (Shepherd et al., 2003; Franke et al., 2008; Connelly et al., 2011; Hsu et
al., 2014). Agency theory is particularly helpful for explaining the effects of these characteris-
tics on decision making, especially different decision patterns (Hsu et al., 2014). Further re-
search in this domain is still needed to understand agency theory in the context of VC decision

making. This also applies to decision-making research in early-stage ventures.

Fourth, the study also provides a methodological contribution to the literature on deci-
sion-making behavior of equity investors. Past research has primarily relied on self-reported
data and only partially investigated decision-making behavior with real-time methods. How-
ever, even studies using real-time methods, such as conjoint experiments, have a key limitation
as they present investors with hypothetical ventures via a rating scale (e.g., Shepherd, 1999a,
Shepherd, 1999b; Franke et al., 2004; Franke et al., 2006, Franke et al., 2008). However, in
reality, investors make a discrete yes or no decision rather than a rating decision, calling for

more choice-based approaches in future studies.

Fifth, this study provides a conceptual model for investigating decision making in future
research initiatives. It shows that future studies need to consider individual characteristics of
decision makers in private equity firms when studying decision making. In addition, principal-
agent structures and resource endowment should be controlled for in decision-making investi-

gations, as well as cognitive schemata of individual investment professionals.
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7.3 Limitations and future research avenues

As in every study, this dissertation is not without limitations, starting with the method-
ological approach of assessing decision-making behavior of equity investors. This study uses
real-time measurement of decision-making behavior to overcome limitations in previous stud-
ies that rely on post-hoc analysis (see section 2.2.2) (e.g., Shepherd & Zacharakis, 1999; Elgar
et al., 2005; Shachar & Eckstein, 2007). However, the conjoint approach used in this disserta-
tion is not without limitations. Conjoint analysis only allows measurement of decision-making
behavior for hypothetical ventures and therefore cannot take into account the entire universe of
information signals that are sent an investor (e.g., the color of a business plan or source of the
business opportunity). For every additional attribute included in a conjoint study, more deci-
sions per individual are required to allow accurate and efficient estimates (Orme, 2010). How-
ever, this often quickly reaches its limits, as participants are unlikely to invest the extra time
needed to complete the study or will frequently use simplification strategies. Nevertheless, stud-
ies still show the reliability of conjoint studies in predicting decision making in reality and
appropriately describing the preference structures of participants (Lohrke et al., 2010). Future
research should consider combining various techniques to get a better picture of VCs’ decision

making.

The main method used to acquire data for this dissertation was a web-based conjoint
analysis with an additional survey; this has some limitations. Even though conjoint studies in-
corporate a real-time exercise, the data is still self-reported. Instead of creating this artificial
data collection exercise (e.g., conjoint study, survey...), scholars should investigate other
means of answering research questions in this field that can rely on archival data from VCs.
Often risk capital investors store information electronically on all the investment opportunities
they receive (e.g. pitch-decks of entrepreneurial firms, performance of portfolio companies, or
minutes of investment committee meetings). This can be a valuable source for scientific pur-
poses to better understand not only the decision making of VCs, but also the context. Moreover,
such archival data can provide scholars with a very valuable foundation for assessing other
important questions in this field. Currently, many researchers in this field use aggregated data
that is unfortunately missing either the nature of time-series data or underlying details (see
overview in Nunes et al., 2014). Archival data can also help demystify risk capital investing

and clarify whether risk capital investing is really “more art than science”.
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An additional point is related to the collected data of family offices and business angels.
This dissertation managed to obtain initial data on family offices and business angels, which
are rarely available due to the privacy and confidentially of these two types of investors (Wessel
et al., 2014; Zellweger & Kammerlander, 2015). More research should be carried out to better
understand the dynamics of these investors, as they account for an important part of the investor

base for entrepreneurial ventures.

In addition to considering other data sources in future research projects, the methods
employed can potentially be further enhanced. Therefore, in terms of quantitative methods, ma-
chine-learning approaches (supervised and unsupervised learning) offer an unexplored set of
advantages for the entrepreneurial finance literature. The hierarchical Bayes approach used in
parts of this study is a first attempt (Lenk et al., 1996; Orme, 2000). These methods can partic-
ularly help identify patterns in data, which can lead to additional theory building and identifi-

cation of new phenomena in VCs’ decision making.

Another limitation concerns the focused view of this dissertation on investment decision
behavior. Based on previous literature, investment decisions can be characterized as one of the
most important tasks of risk capital investors, therefore emphasizing the relevance of this dis-
sertation. However, decision making is only part of an entire venture capital cycle from initial
fundraising to exiting portfolio companies (Gompers & Lerner, 2001; Gompers & Lerner,
2004). Therefore, this dissertation cannot fully answer questions such as how decision behavior
translates into performance of individual portfolio companies or how decision behavior of in-
dividuals might change over time or be adapted based on experience. This limitation is partic-
ularly relevant for the last research question (RQS5) of this dissertation. Therefore, the explora-
tory results on how decision making might influence financial performance need to be treated
with caution. Still, these are important questions to be addressed by further research; if relevant

data are made available, researchers might be able to provide further insights.

This dissertation has focused on the decision criteria in the initial screening of invest-
ments by VCs. However, past research shows this to be a multi-stage process (Tyebjee & Bruno,
1984; Fried & Hisrich, 1994; Boocock & Woods, 1997; Kollmann & Kuckertz, 2010; Petty &
Gruber, 2011). Following the initial screening, many other actions and decisions are made by
investors before finally coming to a contract. The screening decision is only one part of this
lengthy decision process. The other aspects of the decision process were not assessed in this
dissertation, as a result of the conjoint methodology and the importance of the screening deci-

sion in the overall process (Franke et al., 2004). This is a limitation of this study that mainly
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applies to RQ1-RQ4.2 and therefore limits the results to the screening decision, not the overall
investment decision. Future research should try to assess the whole process and evaluate if the

weighting of criteria changes over time (Kollmann & Kuckertz, 2010).

Even though this research relies on signaling theory, principal agent theory, and cogni-
tive theory to understand decision making, more theory usage and building is needed to under-
stand the decision making of VCs. Past studies have mainly been exploratory and data driven
(see overview in section 2.2). Additional research is required to provide more generalizable and
theory-based results. Further, it is not clear what theory helps accurately predict decision be-
havior of VCs; for example, the magnitude of the impact of cognitive schemata on decision

making was assessed as rather low.

Moreover, VC plays an important role in financing young entrepreneurial firms and
hence supporting innovation; however, from a macroeconomic picture, most of the funds do
not come from venture capital institutions. This means it is also important to compare the deci-
sion behavior of multiple other investors (e.g., banks, accelerators, or venture debt funds). This
might help entrepreneurial firms find more suitable investors for their businesses. This is also

a limitation of this dissertation, as it is focused only on equity investors.

Finally, this dissertation has focused primarily on later-stage ventures, as a stage of
company development specialized in by risk capital investors. Using the definition in section
2.1, later-stage ventures have been differentiated from early-stage ventures. However, in prac-
tice and scientific literature, no clear definitions exist for terms like “seed,” “pre-seed,” “start-
up-stage,” “Series A,” “Pre-Series A,” “early-stage,” “expansion-stage,” “A2 stage,” and many
others. Scholars should focus on establishing definitions of both the investment and develop-
ment stages of entrepreneurial firms; this would be beneficial for both academics and practi-
tioners. Moreover, the findings regarding RQ3.1-RQ4.2 (impact of individual characteristics
and investment firm characteristics on decision behavior) are limited to later-stage ventures and

cannot be generalized to early-stage ventures. Here, further research is needed.
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Tab. Al: Data of investors on website

No. Investor About us on website* Source (Website)
CapMan's Growth Equity portfolio consists of exciting unlisted Nordic
growth companies in various fields. [...] The objective of the Growth Equity
investment activities is to find unlisted target companies with the potential
CapMan's to grow rapidly, to make significant minority investments in them and, as an
Growth Eq- active investor, to develop their value so as to achieve returns in excess of the
1 uity market average. [...] We aim to find growth companies that operate in suffi- WWW.capman.com
ciently large markets and have the opportunity to take advantage of their service
(FIN) and solution innovations both in Finland and internationally. Our investment
criteria further include professional and committed management, innovative
service/product, proven business plan, growing revenues, significant mar-
ket potential and unique competitive advantage.
We are a young dynamic team, passionate about technology and building
great long-term companies. [...] We are a global early and growth stage in-
DN Capital vestor with operations in London, Menlo Park and Berlin, focusing on market
2 places, e-commerce, software, mobile apps and digital media. [...] We our- www.dncapital.com
(UK) selves operate like a start-up, and through our own experiences, global network
and sector expertise support entrepreneurs to build and grow their own busi-
nesses.
Supporting fast-growing companies is our passion. We see ourselves not only
Acton Capital ~ as investors, but also as dependable strategic and operational navigators, guid-
3 ing our portfolio companies as they head for leadership in national and in- www.actoncapital.com
(GER) ternational markets. Our drive is centered on developing these companies in
partnership with their founders.
HPE Growth  We are a dynamic team of 12 with years of experience in technology investing
4 Capital across Europe'and the U§. We provide lgading technology companies with  www.hpegrowthcapi-
relevant experience and institutional capital to support outstanding manage- tal.com
(NED) ment teams in accelerating growth.
CapitalG At CapitalG, we invest in growth. We help technology company’s scale with .
5 K . www.capitalg.com
(USA) support from Google’s vast expertise and resources.
Idinvest Growth Fund II completes Idinvest’s range of expertise within Venture
investments by investing in high potential businesses that have already built
IDInvest Part-  great products or services and have proven customer adoption. The com-
6 ners panies targeted by Idinvest growth fund have achieved annual revenues of www.idinvest.com
(FRA) over €10M+ in a capital efficient manner whilst rapidly growipg the busi-
ness typically over 40% per year. Although our focus is to invest in European
companies and teams, we are not limited to Europe and can invest as needed.
Nokia We invest in growth-stage companies. It’s not about the series you are raising
Growth Part-  — Whether it’s B, C or D —it’s all about growth. We invest in companies with .
. X . A www.noki-
7 ners high growth potential, companies that already have a shipping product and h
a business model validated by customers. NGP is an active investor who can agrowthpartners.com
(US4) help you grow.
We invest in high growth companies primary in EMEA and Asia and prefer
to be the first Institutional Investor at a time when there is proof of concept
Orange and there are some revenues. Our investments range from EUR 250k to EUR
8 Growth Part- 1 million over the lifetime of the company, which typically represents a mi- Www.ogc-part-
ners nority stake. [...] We support founders to scale their companies into success- ners.com
(NED) ful international leaders through the experience of our team and our network
of Global leading Financial and Technology Institutions and advisors to accel-
erate the scaling and monetization of the growth.
HILG. H.L.G. Growth Partners is the dedicated growth capital investment affiliate of
Growth Part-  H.L.G. Capital, a leading global private equity investment firm with $22 billion .
9 ners of equity capital under management. We seek to make both majority and mi- ~ WWWw-higgrowth.com
(USA4) nority investments in strong, growth oriented businesses located throughout

North America, South America and Europe. We will invest $5 million to $30
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million in equity in a given company and target investments in profitable
growth oriented businesses with between $10 million and $100 million in
revenues. We consider investments across all industries, but focus on certain
high-growth sectors where H.I.G. has extensive in-house expertise such as tech-
nology, internet and media, healthcare, consumer products and technology-en-
abled financial and business services.

10

Highland Eu-
rope

(UK)

Highland Europe was launched in 2012 and closely collaborates with Highland
Capital Partners, an independent global venture capital firm with a twenty-
seven year investment experience and offices in Boston and Palo Alto. [...]The
companies we seek to invest in are addressing large market opportunities in
internet, mobile and software. They will also have significant scale, typically
over €10 million in current annualized revenues and growing fast. Our in-
vestments will generally have a European angle but a Global ambition. [...]
Our investments generally range in size from €10M to €30M. Our capital ena-
bles management teams to accelerate growth and build a lasting, valuable busi-
ness.

www.high-
landeurope.com

11

Kennet

(UK)

Kennet invests in European and North American businesses with real custom-
ers and strong revenue growth. We like businesses that have identified a way
to break out of traditional markets. Our favourite companies are boot-
strapped. They are managed by their founders or by management teams that
are significant equity shareholders. Our funding is used to accelerate expan-
sion, to fund acquisitions, to bolster the balance sheet, or to cash out existing
shareholders. We are patient investors, and in most cases our holding period is
between two and five years. We invest in you and your team. Our approach
is to contribute proactively on your Board of Directors, but not to interfere in
the day-to-day running of your business.

www.kennet.com

12

Keensight
Capital

(FRA)

Keensight Capital is an independent European growth private equity firm with
more than 15 years of proven investment success in supporting the manage-
ment teams of profitable, growing companies. We provide capital to finance
organic growth, enable strategic acquisitions, or help buy out existing share-
holders.

www.keensightcapi-
tal.com

13

Baird Capital
(USA)

Baird Capital makes venture capital, growth equity and private equity invest-
ments in strategically targeted sectors globally. Since 1989, we've raised and
managed more than $3.1 billion and invested in nearly 300 portfolio companies.
[...] We partner with company management, founders and entrepreneurs with
the goal of building world-class companies across our sectors of focus:
Healthcare, Industrial Solutions, and Technology and Services. [...] We work
with our companies to help them grow. Our team of investment, operating
and human capital professionals collaborates closely to provide relationships
and operating resources to our portfolio companies. As a global private equity
firm with investment and operating professionals located across three conti-
nents, we are well-positioned to help lower-middle-market companies succeed
in the global marketplace.

www.bairdcapital.com

14

BCV Partners
(USA)

We started BCV in late 2012 as a software-focused venture capital firm to
address gaps in the growth stage funding market. Where most growth stage
funds saw rounds too small to be interesting, we saw an opportunity to deliver
a highly differentiated offering. By being flexible on amount invested, owner-
ship requirement and exit horizon, we enable entrepreneurs and their investors
to efficiently raise the “right sized” financing which minimizes dilution and
leads to an optimal round. BCV partners with leading VC funds in providing
growth capital to their most promising portfolio companies. As a new investor
coming into a round, we are comfortable leading a round or following
terms set by insiders. We have no minimum ownership requirement, are flex-
ible on exit horizon and do not seek board representation. We are thorough, but
efficient, in making investment decisions and seamlessly work with manage-
ment and the lead VC investors in conducting our diligence under the existing
timeline. In addition to providing capital and assisting with strategy, recruiting
and customer introductions, we bring a unique set of value-adds to our portfolio
companies including: A network of 25 active tech entrepreneurs serving on
BCV’s Executive Advisory Board; buy-side execution capabilities and exit
planning leveraging the fund partners’ banking experience; assistance with in-
ternational expansion through active international LPs and operating partners
based in Singapore and London; access to institutional and non-institutional
funding through contacts with later stage VC and PE firms as well as domestic
and international strategic investors and family offices.

www.bluecloudven-
tures.com
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15

Norwest’s
Growth Eq-
uity

(USA)

Norwest’s Growth Equity team invests in profitable, market leading compa-
nies that demonstrate exceptional growth potential. We take a long-term and
flexible approach to partnering with founders and executives in both minority
and control investments. Our proven and repeatable research process for find-
ing and evaluating investments allows us to uncover value creation opportuni-
ties that others might not see. We then work collaboratively with management
teams to help companies achieve their full potential. Norwest’s platform in-
cludes proprietary strategic resources that give our portfolio companies a dis-
tinct advantage over the competition. Our returns are driven by growth and fun-
damental improvements to a company’s strategic position.

www.nvp.com

16

General At-
lantic

(USA)

Dedicated to Growth Equity Since 1980. [...] Helping growing businesses rise
to new heights is our purpose and our passion. Drawing from over three
decades of experience investing in 250 growth companies, we focus exclusively
on partnering with exceptional companies that have proven business models
and strong revenue growth in dynamic industries. Today we have $20 bil-
lion in assets under management, as of June 30, 2016. We know that fast-grow-
ing businesses are different. They face a unique set of challenges and opportu-
nities. Many are at an inflection point in their development, looking for a patient
and strategic partner to help them transform from an ascending star into an en-
during market leader.

www.generalatlan-
tic.com

17

TPG Growth

TPG Growth was founded in 2007 to specialize in growth equity and middle-
market buyout opportunities. Taking a long-term and hands-on approach to
partnership, we identify unique companies across the U.S., Europe, Africa, and
Asia and help them achieve their full potential. We can assist at all stages of
a company’s growth, from its inception to its international expansion, by
drawing on our geography-specific experience and expert global operational
resources from the TPG platforms. TPG Growth currently manages approxi-
mately $8.4 billion in assets across a variety of sectors including media, tech-
nology, and industrials.

WWW.tpg.com

18

China Growth
Capital

(CHN)

In Greater China, we primarily target minority growth equity investments in
high quality companies that operate in industries that we believe will be the
primary drivers of China's economic growth over the next decade. We seek
outstanding management partners that are in need of both growth capital and
constructive equity sponsorship to satisfy a range of balance sheet, governance
and strategic needs. The day-to-day operations of Ares Corporate Opportunities
Fund Asia, L.P. (2011) are managed by an experienced team of dedicated local
professionals headquartered in Shanghai with offices in Chengdu and Hong
Kong. The team has demonstrated an ability to (i) generate compelling deal
flow from an extensive network of well-established relationships and proprie-
tary intermediary contacts, (ii) win mandates on high value-add rather than high
valuation and (iii) execute well-structured transactions after a thorough and sys-
tematic due diligence process.

WWW. aresmgmt. com

19

Stripes Group
(USA4)

Stripes Group is a leading growth equity firm that makes $10-150 million in-
vestments in Internet, Software, Healthcare IT and Branded Consumer
Products businesses. Our approach to investing is founded on five core princi-
ples.

WWW.stripesgroup.co
m

20

TA Associ-
ates

(USA)

For nearly 50 years, TA has helped hundreds of growing companies in our five
target industries reach their full potential. We partner with you to accelerate
growth and create lasting shareholder value. [...] We work collaboratively
with great management teams to take your business to the next level of prof-
itable growth. Our partnership approach begins with active, strategic involve-
ment at the board level, while helping to scale your company by leveraging our
global resources and core competencies.

Bold text not highlighted in original text

www.ta.com

Source: Own illustration.
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Fig. A1: Investor positioning focus illustration
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Tab. A2: Investment criteria on homepage

No Investor Investment criteria on homepage Website
1 BCV Partners Saa$, enterprise business application software, infrastructure software and open source www.blue-
software cloudven-
$10.0+ million revenue run-rate; profitable or clear path to profitability; we also con- tures.com
sider exceptional earlier stage companies with high growth potential
Invest $3 — $10 million as part of $10+ million growth rounds; opportunistically price
& structure round
2 Kayne Ander- Operate in an attractive industry niche with clear competitive advantages and asset www.kayne-
son Capital light/capital efficient business models capital.com
Technology is being employed to solve large, well-established problems
Growing and recurring revenue of $5 to $50 million
Cash flow positive or break-even, or there is a clear path to becoming profitable
Growing, proven businesses that have experienced management teams who are inter-
ested in minority/non-control investments
Initial investment size of $5 to $20 million, with ability to make additional investments
3 HPE Growth Excellent and ambitious management teams www.hpegro
Capital Technology that is scalable and protected in hi-tech, soft-tech and internet-enabled wthcapi-
businesses tal.com
Western Europe with focus on Germany and the Benelux
Strong track record of growth with a solid customer base
Turnover beyond EUR 10 Million ( 500.000 MRR )
Healthy business model with profitable margins at scale
A clear path to profitability
Growth investments of EUR 10 to 30 Million
Socially and environmentally responsible
4 Catalyst $10 million — $60 million, larger with co-investment www.cata-
Typically <$250 million enterprise value lyst.com
Significant market opportunity
Proven business model and customer demand
Strong franchise or defensible market position
5 Milestone Part- Revenue: $15-$150 million www.mile-
ners EBITDA: $3-$20 million stonepart-
Transaction size: $15-$150 million ners.com
Equity Investment: $5-$40 million
Headquarters in North America (may have significant overseas operations)
6 Pamlico Capital Annual revenues between $15 to $200 million WWW.pam-
Business & technology services, communications and healthcare licocapi-
North America tal.com
Industry leader, experienced management, strong growth potential
Large addressable market, high barriers to entry, acquisition opportunities
7 GS Growth Proven management team www.gold-

Strong financial track record and 20%+ annual revenue growth

Large market opportunity

mansachs.co

m
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8

9

11

12

13

Blue Heron

Capital

General Atlan-

tic

Sunstone Part-

ners

1GP

Azini Capital

Partners

TA Associates

Innovative technology or proprietary processes that create a sustainable competitive

advantage

Differentiated product/service with a unique value proposition

Significant revenue growth, preferably recurring revenue from an established customer
base

Defensible market position

Large addressable market opportunity

Identified growth catalysts

Experienced management team that can manage growth and is open to advice

> $2 million revenue

Cash flow positive within 18 months

Strong market position and favorable industry structure

Experienced, scalable management team with aligned incentives

Deep, addressable and rapidly growing market

Sustainable competitive advantage with intellectual property and high barriers to entry
Proven, profitable and sustainable business model

Identifiable levers for value-creation

Driven leadership

10 million or greater revenues

+20% Year-over-Year growth
Profitable and a capital efficient history

Niche manufacturers and industrial services businesses with strong market positions
Revenue up to $250 million (although add-ons can be smaller) with a history of profit-
ability

Platforms headquartered in the U.S. or Canada (no geographic limits on add-ons)
Technology / technology enabled: We define “technology” quite broadly and have ex-
perience of investing and working in numerous sectors. However technology is a di-
verse, fast moving and innovative industry and we are comfortable to learn our way
into new sectors.

We look to work with businesses that have a defined and deliverable product / service
offering and a proven business model that has been implemented and validated by mul-
tiple paying customers. We often talk about a minimum of $10 million of revenue but
this measure will ultimately depend on the type of company and the products / services
that it is offering.

We like businesses that are cashflow generative but that is not a prerequisite. We rec-
ognise that fast growing companies need to reinvest and often require additional work-
ing capital to help accelerate their growth and development. We have invested fresh
capital into significantly more than half of our portfolio companies.

We like companies which have sustainable competitive advantage. This might be in
the form of intellectual property and/or domain expertise.

We like businesses which have international or global potential.

We love working with great management.

Our extensive international team invests in companies across North America, Europe
and Asia, providing access to a broad global network of resources.
Our capital is commonly used to provide liquidity to shareholders, working capital for

growth and/or financing for acquisitions.

www.blue-

heroncap.com

WWW.gen-
eralatlan-

tic.com

WWW.sun-
stonepart-

ners.com

WWW.ig-

pequity.com

WWW.azini.co

m

www.ta.com
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14

1

1

1

—

5

6

7

8

Adams Street

Partners

Peloton Equity

Beechwood

Capital

Arrowroot's

Capital

Spring Lake Eq-
uity Partners

Our investments range from $50-$500 million in equity (less in Asia) and $10-$50 mil-

lion in subordinated debt transactions that value businesses generally from $100 mil-
lion - $3 billion. Our $24 billion raised and $7 billion in actively investing funds sup-
port your growth objectives.

We take minority or majority positions typically ranging from 15% - 90%. We are al-
ways an active, value-added investor, generally working with management on key ob-
jectives at the board level; whatever ownership position, we leave the day-to-day oper-
ations to you.

We are a long-term, patient growth investor looking to build value over time, with a

holding period that has averaged more than 5 years over the past 15 years.

Entrepreneurs want to work with investors who 'get it', and have a deep understanding
of their business. To do this, we maintain a deep focus on two industries — technology
and healthcare.

We partner with exceptional teams building market-leading companies, and have the

flexibility to invest at various stages of a company’s life-cycle

Demonstrated market adoption, typically represented by $20 - 200 million in revenue
and/or $(5) - 10 million of EBITDA at investment.

Provides higher quality care and/or lowers overall healthcare system costs.
Well-positioned for transformational revenue and profit growth (3-5x over the life of
the investment).

Results-oriented culture with accomplished and experienced management.

Peloton’s team has successfully invested in similar businesses and/or has access to ex-

perts and customers to help the business achieve its growth objectives.

$5-$50 Million of Revenue

$1-$5 Million in EBITDA

Open to discussing unique smaller businesses or pre-profitable growth-stage busi-
nesses

Established proof of concept

Existing management strength

Defined branded/differentiated product or service that has the ability to disrupt large
categories

Targeting $1-$5 Million equity investments

Typically Series A or B Rounds

Willing to invest alongside like-minded private equity or venture groups

$5 million+ revenue run-rate

Strong recurring revenue growth rate

Proven, effective and efficient sales and marketing strategy

Mission-critical, B2B software that typically solves a pain-point in compliance, work-

flow, security, and/or optimization

Successfully introduced a product or service to the market
Demonstrated revenue growth with identified future growth catalysts
Reached at least $8 million of revenue run rate

High customer loyalty and repeat customer rates

Achieved profitability or have a clear path to profitability

Capital efficient business model and inherent scalability

Core management team in place

Attractive competitive dynamics

www.ad-
amsstreetpart-

ners.com

www.pelo-
toneq-

uity.com

www.bee-
chwood-

cap.com

WWW.arrow-
rootcapi-

tal.com/

www.springla
keequitypart-

ners.com
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19

20

Silversmith

Capital Partners

Gemini Inves-

tors

Great entrepreneurs: Great companies are driven by the inspiration of great founders
and entrepreneurs. Our job isn’t to build great companies, it’s to find those who do,
and support them in any way that we can.

Scale: greater than $10m revenue. We look for companies that are “through the tun-
nel”. For these companies, the question is no longer “Can this be a business?” but ra-
ther “How big and important can this business be?”

Growth: greater than 20%. Growth covers up for lots of sins. We believe in markets —
when customers want to buy your product you are doing something right.

Great entrepreneurs: In case we weren’t clear — it’s that important.

Capital efficiency: That said, we believe the true test is being able to sell your product
for more than it costs to build and deliver. Novel concept these days, but we think

reaching breakeven / profitability speaks volumes about an entrepreneur.

Companies with 3+ years of operating history
Moderate to strong growth

Revenues of $5 to $50 million

EBITDA of at least $1 million

Experienced management teams

U.S. based

$3 to $8 million target investment
Willingness to co-invest with partners
Control and minority transactions

Flexible capital structure: subordinated debt and preferred equity

www.silver-
smithcapi-

tal.com

www.gemini-

investors.com

Source: Own illustration
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Tab. A3: Interview guide

A Introduction

First of all I want to thank you for the opportunity to conduct this interview with you. As a small reward for

your time, I will supply you with the main results of my study as soon as this study is finished, so that you can

also profit from doing this interview.

Second, I want to introduce you to the topic of this interview. As part of my research I focus on the decision

making of equity investors, like you, that are used for SMEs (small and medium sized enterprises) in the

growth/expansion stage of their development. This means, I want you to imagine throughout the entire inter-

view a later-stage venture that approaches you to seek money for their expansion capital. Therefore please do

not think about a startup in their early stage or seed stage that needs money for their first product development

or their first marketing activities. Please think about a company seeking money for expansion/growth with

some of the following characteristics (examples) :

Significant sales and orders (“market traction”) + showing high-growth rates in sales & customers
Willingness & need to enter new (int.) markets
Proven technologies + Validated business model

Complete management team and multiple employees (org. structure)

We will do a semi-structured interview, so that I will ask you mainly open-end questions and please answer

openly and honestly. There is no wrong or right and if you have something in mind you want to say, please

feel free to do so!

Of course your answers will be anonymized and we guarantee confidentiality.

B General characteristics of the decision maker (recorded)

Name

Gender (male/female)
Function in the firm (investor)
Type of investors

Date of interview

Location of investor

C Questions

For the first question please imagine again the kind of company I described to you in the beginning (company

in the (int.) growth/expansion stage).

a)

b)

What raises your interest to further explore a company’s potential for you as an investor when you
receive a proposal for the first time (e.g., in the form of a teaser or business plan)?
What steps to you take to come to a judgment?

What factors to you analyze?
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d)

2
h)

i)
k)

D

What do you look at?

What criteria’s/factors are important to you / do you look at for companies in this stage of their
development?

What are so called “knock-out” criteria’s for you? What discourages you in a company in this stage?
What are reasons for rejection?

If you have decided to investigate the company / the proposal further (e.g., in the form of a meeting),
what factors/criteria is then important to you? What factors to you analyze?

What are “knock-out” criteria’s at this stage?

How many criteria’s are you usually using?

Do you have anything you think that is important to know for a researcher when analyzing SME in
the growth/expansion stage that seek money for int. growth?

Do you see a difference in seed or early stage criteria compared to later-stage criteria for companies?

Source: Own illustration
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Tab. A4: Coding schema

Coding schema

A Decision process

Stage

O O O O O O

o

Duration

Deal origination
Generic screening
First screening
Evaluation

Due diligence

Deal closing

Post investment phase

B Decision criteria

Management team characteristics

O

Entrepreneur / Founder
=  Industry experience
= Education
=  Personality
=  Track record

= Track record team

= Composition of venture team
=  Size of the management team
=  Type of previous experience
= Growth experience

Financial characteristics

o

o

Exit
= Strategy & type
=  Easiness of exit
Current & past financials
= Revenue
=  Valuation

Market characteristics

o

O O O O O O

o

= Growth

=  Margin

= Profit

=  Cost
Competition
Market size
Market growth

Legal & Governmental constrains
Scope (narrow or broad market)
Suppliers & distributors

Timing of entry

Access to market

Product characteristics

)
)

Uniqueness
Intellectual property
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Profit margin / structural profitable
Post-entry barriers

Value add for customers

Unit economy

o Quality of customers

O O O O

Internationalization / international scalability characteristics

o Cost
o Time
o Strategy

o Experience in foreign market
o Foreign networks
¢ Business model characteristics

o Design
o Revenue generation
o Risks

o Flexibility
o Industry KPIs
Current investors characteristics
o Reputation
o Familiarity
o Type of investor
o Network

e  KO-criteria

C Characteristics of later-stage venture vs. early-stage venture

Source: Own illustration
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Tab. AS: Business model attribute and level description

Business model level Description

Lock-in Business model with the power to keep customers attracted and "locked-in".
These business models have high switching costs for customers, which pre-
vent them from changing to other providers (e.g., online marketplaces or so-
cial media platforms).

Innovation-centered Business model that brings innovation in the form of new technology, prod-
ucts or services to consumers (e.g., new software technology or new materi-
als).

Low cost Business model focusing on reducing costs for customers for already exist-
ing products or services (e.g., low cost airlines or IT outsourcing services).

Complementary offering Business model that bundles multiple goods or services to generate more
value for customers (e.g., online travel agent that offers booking service,

credit cards and travel insurance).

Source: Own illustration.
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Tab. A6: Fixed task design

Fixed task 1
Attribute Growth venture 1 Growth venture 2
Management team (track No team member Some team members
record)
Current profitability Not profitable Profitable
Current revenue growth 50% 20%
Current investors External investors - Unfamiliar External investors - Tier 1
Business model Innovation-centered Lock-in
Value added for customers High High
International scalability Difficult Easy
Attribute Fixed task 2

Growth venture 1 Growth venture 2

Management team (track All team members Some team members
record)
Current profitability Not profitable Profitable
Current revenue growth 100% 20%
Current investors No external investor No external investor
Business model Low cost Lock-in
Value added for customers Low Medium
International scalability Moderate Moderate

Source: Own illustration.
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Fig. A2: Element 1: Introduction page

2afuny

- ERASMUS UNIVERSITEIT RGTTERDAM “ Universitat Trier

Investors' decision making when screening growth ventures

1. Introduction | 2. Decision scenarios | 3. Survey | 4. End

Dear Participant,

Thank you for participating in this unique study on investors' decision making when screening growth ventures.
This study is designed to take 15 minutes. You will be confronted with several decision scenarios, where you will be
asked to make screening choices about growth ventures. There are no right or wrong answers; the only thing that
matters is your opinicn.

As a reward for your participation you will receive the following:
= You will receive an exclusive benchmarking report on your decision making when screening growth ventures
compared to other investors (that allows you to compare your responses to responses of your peers)
= You will receive specific insights on decision making by country, investor type and industry
= You will have access to a report that links the choices made to the financial performance of investors

We will donate 1€ for each completed questionnaire to one of three charitable projects of your choice.

Your response will help us to learn best practices in venture capital financing; it will also allow us to promote venture
capital to policy makers and the public.

Thanks again for your support,

René Andres | Ph.D. Candidate - University of Trier
Prof. Dr. 16rn Block | Professor for Management - University of Trier & Erasmus University Rotterdam

To start the study, click the grey arrow below.

—L
| y

o 4

0% I 100%

Reng Andres (Ph.D. Candidate) | andres@uni-triende | +49 651 201 3031 | LinkedIn
University of Trier - Faculty IV | Universitastsring 15 - 54296 Trier [Garmany) | Supervisor: Prof. Dr J8rn Block | Chair of Management

All information captured in the study is highly confidential & anonymized and is enly used for scientific purposes.

Source: Own illustration
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Fig. A3: Element 2: Scenario explanation (1/2)

2afns

i = ERASMUS UNIVERSITEIT ROTTERDAM “ Universitit Trier

Investors' decision making when screening growth ventures

1. Introduction | 2. Decision scenarios | 3. Survey | 4. End

Please imagine the following situation:

You are confronted with a set of growth ventures with different characteristics and you need to decide which of these
ventures is the most attractive to you as an investor (initial screening). The cnly information you have on all of these
ventures is the following:

The venture matches your geographical, industrial and investment size preferences!

Venture characteristics

1. Venture has market traction & a validated business model
2. Venture has multiple paying customers
3. Venture is showing growth in sales & customers
4. Venture has multiple employees

Seed- N\ Early : Maturity

The venture is here!

Exit
(IPO, M&A or
uyout)

Click the grey arrow below to continue.

0% I 1100%

René Andres {Ph.D. Candidats) | andres@uni-triende | +49 651 201 3031 | LinkedIn
University of Trier - Faculty IV | Universitaetsring 15 - 54236 Trier (Germany) | Supervisar: Prof. Or J4rm Block | Chair of Management

All information capturad in the study is highly confidential & anonymized and is only used for scientific purposes.

Source: Own illustration
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Fig. A4: Element 2: Scenario explanation (2/2)

an.{m.g ;
(6;.4““!5 UMIVERSITEIT ROTTERDAM “ Universitit Trier

Investors' decision making when screening growth ventures

1. Introduction | 2. Decision scenarios | 3. Survey | 4, End

You will now see two growth ventures. You need to decide
which of the two is more attractive for you as an investor.

The two ventures match your geographical, industrial and investment
size preferences. They are both operating in the same industry & have
the same level of revenue.

You will be asked to complete multiple decision scenarios.

Click the grey arrow below to continue.

0% I 100%

René Andres (Ph.D. Candidate] | andres@uni-triends | +43 £51 201 30321 | LinkedIn
University of Trier - Faculty IV | Universitaetsring 15 - 54295 Trier (Garmany) | Supervisor: Prof. Or Jérm Block | Chair of Manzgement

All information captured in the study is highly confidential & anonymized and is only used for scientific purposes,

Source: Own illustration
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Fig. AS: Element 3: Conjoint experiment

Investors' decision making when screening growth ventures

1. Introducticn | 2. Decision scenarios | 3. Survey | 4, End

Which of these two growth ventures is more attractive to you? ;1 .r13)
The two ventures only differ in the below mentioned characteristics.
They are both operating in the same industry & have the same level of revenue.

Characteristics of the
venture

Current investors:

External investors - Unfamiliar to External investors - Unfamiliar to
you you
International Easy Difficult
scalability:
Current revenue 100% 50%
growth:
Managemeriticam All team members with relevant No team member with relevant
(track record): track record track record
Current profitability: Not profitable Break even
Value added for Medium Low
customers:
Business model:
E Lock-in e Complementary offering
More attractive: o )

If you have made your choice, click the grey arrow below to continue.
/ -. — -
._ y

\J_l Lv"

0% I 100%

Source: Own illustration
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Fig. A6: Survey elements (1/5)

A. Socio-economic characteristics of the decision maker

Al. What is your gender?

() Female () Male

A2. What is your age?

(U Under25 () 25-34 () 35-44 () 45-54 () 5564 () > 64

A3. In which country is your company headquartered? v

A4. Is your personal office located in the same country as your headquarters?
() Yes () No

If no, in which country is your personal office located? v

A5. What is your highest educational degree?
() Less than high school degree

() High school degree or equivalent

() Bachelor degree

() Master degree or MBA

() PhD or doctoral degree

AG. What is your field of education? (muttiple answers possible)

[_J Law [_J Business or economics [_| Natural sciences [_] Engineering (L) other

Source: Own illustration
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Fig. A7: Survey elements (2/5)

B. Decision maker’'s experience
B1. How many years of experience working for an investor do you have? (in yesrs)

B2. How many years have you been working for your current employer? (in yesrs)

B3. Have you ever been an entrepreneur yourself?

() Yes () No
If yes, how many companies have you founded? v

B4. Your current position within the investor company is ...

() Partner / CEO (_) Director / Principal .\;/'. Investment Manager .\:/'. Analyst L) Other

B5. How many board seats in portfolio companies do you currently hold?

( \‘_’:I 3

( \‘_’:I 2

\‘_’:I |:“_’:| 4 |:“_’:| =4

|;‘_’:| 0

B6. Please describe your type of prior working experience.

(_'/'. Mostly working for start-ups/SMEs k_) Working for large firms & start-ups/SMEs U Mostly working for large firms

Source: Own illustration

Fig. A8: Survey elements (3/5)

C. Deal experience & preferences

C1. What is your preference regarding syndication?

L./"' Investing alone () Investing together with one investor L) Investing together with > 1 investor L) Indifferent

C2. Cash-on-cash multiple: Please fill in the approximate percentage (%) of deals you participated in that
returned ...

< 1x 1x-2x 2%-5x% S5x-10x > 10x

invested invested invested invested invested

capital capital capital capital capital
0 Total (in %)

C3. In which stages are you investing? ;muitipie snswers possibie)

U Seed-stage U Early-stage U Growth-/expansion-stage U Later-stage

Source: Own illustration



Appendix 238

Fig. A9: Survey elements (4/5)

D. Investor characteristics

D1. Which of the following investor types best describes your company?

U Corporate venture capital fund U Venture capital fund U Growth equity fund k_,r' Leveraged buycut fund

(_) single-family office (_) Multi-family office (_) Business angel () Other

D2. What is the AuM (Assets under Management) of your company? (in cur or UsD)

() = 10 million () 11-25 million (_) 26-100 million (_) 101-250 million () 251-999 million () = 1 billion
D3. How many investment professionals work in your company (excluding administration staff, but including

yourself)?

01 (25 (610 (>10

D4. In which industry does your company mainly invest? (muitiple snswers possible)

|_J Software & services |_J IT infrastructure/systems [_] Financial services [_| E-Commerce
| Biotechnology & healthcare || Media & entertainment (| Consurmer products & services

[_J Industrials & industrial technology (] Energy () Other

D5. What is your company’s average Internal Rate of Return (IRR)?

() =0% ()1-10% () 11-20% () 21-30% (_) 31-40% () > 40% (_) N/A

Source: Own illustration
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Fig. A10: Survey elements (5/5)

D6. The source of funding (limited partners) of your company is approximately split between ... (in %)

Private individuals Private institutions Public institutions
(e.g. business (e.g., corporates or cther private (e.g., governmental
angel) funds) funds)

0 Total (in %)

D7. In which type of firm does your company mainly invest? (olesse choose cne)

(U B2B () B2C () C2c/p2p

D8. In which region(s) does your company invest? (muitiple snswers possible)

(_J North America (_J South America [_) Oceania [_] Asia [_] Africa (_J Europe [_] Middle East

D9. What is the % of deals you do with foreign companies relative to all your deals? (i» =)

D10. What value added services does your company provide to portfolio companies (next to the financing
provided)? {multipie answers possibla)

|| Coaching / mentoring [_J Strategic advice / consulting L_J Recruitment support || PR/ marketing support

|| Business development / client introduction U Supporting next fundraising [_J Legal support

U Other

Source: Own illustration

Fig. A11: Survey ending

If you are interested in receiving the promised rewards via email, please type in your email address:

Please select one of the charitable projects below, where you would like the 1€ to be donated to.
() Project 1: "Barenherz" ("Bear's Heart") children's hospice - Germany
() Project 2: School education for slum children in Guatemala - Guatemala

U Project 3: One School Bag for Each Child - Nepal

Description of the charitable projects:
Projekt 1: Link to the project - "Barenherz” ("Bear's Heart") children's hospice
Project 2: Link to the project - Schoel education for slum children in Guatemala

Project 3: Link to the project - One Schocl Bag for Each Child (Nepal)

Click the grey arrow below to finish the study.

Source: Own illustration
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Fig. A12: First invitation email

Dear [Name] [Surname],

Do you want to know how your international peers evaluate & screen later-stage ventures?
If yes, I am inviting you to take part in a study on decision making when screening later-stage
ventures. My name is René Andres and I am currently conducting academic research at the Uni-

versity of Trier (Germany) in the context of my Ph.D.
What is the study about?

The purpose of my research is to study investors’ decision-making behavior when screening
later-stage ventures. This research tries to contribute to the investor community by linking in-
vestors’ decision-making behavior to their financial performance. This will allow investors to
gain deeper insights into decision-making criteria in later-stage ventures. In order to do this, I
am employing a special method that simulates decision scenarios for investors. The study is fo-
cusing on multiple investor types, including VCs, CVCs, PEs (growth & buyout) and family

offices.
Why should you take part (benefits)?

*  You will receive an exclusive benchmarking report on your decision making when
screening later-stage ventures compared to other investors (that allows you to compare
your responses to responses of your peers)

* You will receive specific insights on decision making by country, investor type and in-
dustry

* You will have access to a report that links the choices made to the financial perfor-
mance of investors

We will donate 1€ for each completed questionnaire to one of three charitable projects of

your choice.
This study is designed to take 15 minutes. Please click the following link to start the study:

Start the study.

All information captured in this study is highly confidential & anonymized and is only used
for scientific purposes. Due to the study’s selection process & type of individual study, multiple

investment professionals from your firm have been invited to participate.

If you have any questions, please feel free to contact us.

Source: Own illustration
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Fig. A13: First reminder email

Dear [Name] [Surname],

we hope you are doing well! A few weeks ago, we sent you an invite to our study on decision

making of investors. I'm sure you must be really busy, so we don't want to seem interrupting.

But when you get a chance and can find a few minutes on this, we would highly appreciate your

participation! Please find here again the link to start the study (it will take you approx. 15min):

Start the study.

Find below again all information related to the study, including the benefits for taking part. If

you have already taking part in the meantime, please ignore this email.
All the best,

René Andres

Source: Own illustration

Fig. A14: Second reminder email

Dear [Name] [Surname],

We hope you are doing well! A few weeks ago we sent you a new invite to our study on decision

making of investors. I'm sure you must be really busy, so we don't want to seem interrupting.

When you get a chance, we would highly appreciate your participation in our study! So far > 500
investors have participated. Find at the end of the email all information related to the study,
including the benefits for taking part. Here again the link to start the study (it will take you
approx. 10-15min):

Start the study.

Find below again all information related to the study, including the benefits for taking part. If

you have already taking part in the meantime, please ignore this email.
All the best,

René Andres

Source: Own illustration
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Fig. A15: Third reminder email

Dear [Name] [Surname],

We hope you are doing well! A few weeks ago we sent you a new invite to our study on decision
making of investors. I'm sure you must be really busy, so this will be the last reminder on this

matter.

When you get a chance, we would highly appreciate your participation! So far many hundreds
of investors have participated. Find at the end of the email all information related to the study,
including the benefits for taking part. This is the last reminder as the study will end in one week,
so no further follow-up email will follow. Here the link to start the study (it will take you approx.

10-15min):

Start the study.

Find below again all information related to the study, including the benefits for taking part. If

you have already taking part in the meantime, please ignore this email.
All the best,

René Andres

Source: Own illustration
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Tab. A7: Logit regression model — data quality tests

Logit model

Variable
(clustered standard errors on individual level)
Gender -0.000480
(0.000482)
Age (25-34) -0.000200
(0.000384)
Age (35-44) 0.000551
(0.000630)
Age (45-54) 0.000719
(0.000773)
Age (55-64) 0.000712
(0.000788)
Age (>64) 0.000247
(0.000581)
Educational background (law) -0.000935
(0.000889)
Educational background (business or economics) -0.00177
(0.00163)
Educational background (natural science) -0.00310
(0.00285)
Educational background (engineering) -0.00182
(0.00167)
Experience as investor 0.00000292
(0.0000127)
Tenure -0.0000136
(0.0000176)
Entrepreneurial experience 0.000224
(0.000249)
Position in the firm (Director or Principal) 0.000412
(0.000420)
Position in the firm (Investment Manager) -0.000892
(0.000850)
Position in the firm (Analyst) 0.000543
(0.000560)
Board seats -0.000119
(0.000115)
Leadership experience (working in large firms & startups or SMEs) 0.000784
(0.000732)
Leadership experience (mostly in large firms) 0.00105
(0.000972)
Syndication preference (Investing together with one investor) 0.000255
(0.000292)
Syndication preference (Investing together with > 1) -0.000704
(0.000672)
Syndication preference (Indifferent) -0.0000989
(0.000197)
Investor type (VC) 0.00135
(0.00128)
Investor type (Growth equity fund) 0.00140
(0.00132)
Investor type (buyout fund) 0.00128
(0.00123)
Investor type (family office) 0.00165
(0.00157)
Investor type (angel) 0.00220
(0.00209)
Investor type (venture debt fund) 0.000544
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Assets under management (11m-25m)

Assets under management (26m-100m)
Assets under management (101m-250m)
Assets under management (251m-999m)
Assets under management (more than 1bn)
Staff (2-5)

Staff (6-10)

Staff (more than 10)

Industry: Software & services

Industry: IT infrastructure/systems

Industry: Financial services

Industry: E-Commerce

Industry: Biotechnology & healthcare
Industry: Media & entertainment

Industry: Consumer products & services
Industry: Industrials & industrial technology
Industry: Energy

Limited partner structure (Private individuals)
Limited partner structure (Private institutions)
X2X:B2C

X2X: P2P

Cross-border deals

Value-added-services: Coaching / mentoring
Value-added-services: Strategic advise
Value-added-services: Recruitment support
Value-added-services: PR / marketing support
Value-added-services: Business development support / client introduction
Value-added-services: Support next fundraising
Value-added-services: Legal support

Formal education

(0.000691)
-0.0000715
(0.000300)
-0.000160
(0.000300)
-0.000876
(0.000859)
-0.000114
(0.000330)
-0.000437
(0.000515)
-0.000190
(0.000569)
-0.000978
(0.00106)
-0.000150
(0.000596)
0.000266
(0.000295)
0.000367
(0.000360)
-0.000122
(0.000178)
0.0000764
(0.000152)
0.000610
(0.000574)
-0.000000331
(0.000134)
-0.000202
(0.000223)
-0.0000578
(0.000158)
-0.00120
(0.00111)
-0.00000431
(0.00000463)
0.000000625
(0.00000223)
0.000385
(0.000387)
0.000539
(0.000634)
-0.0000110
(0.0000102)
0.000751
(0.000707)
-0.000742
(0.000722)
0.000207
(0.000238)
0.0000114
(0.000137)
-0.000412
(0.000409)
0.000961
(0.000893)
-0.0000338
(0.000153)
0.000265
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(0.000272)
Region: North America -0.000264
(0.000288)
Region: South America -0.000444
(0.000533)
Region: Asia 0.0000698
(0.000255)
Region: Oceania 0.0000517
(0.000395)
Region: Africa 0.000622
(0.000698)
<1x CoC Multiple -0.0000145
(0.0000159)
1x-2x CoC Multiple -0.0000122
(0.0000139)
2x-5x CoC Multiple -0.00000778
(0.0000108)
5x-10x CoC Multiple 0.00000362
(0.0000103)
Constant 0.000995
(0.00155)
N 19,474
pseudo R’ 0.000
Wald x* 1.20

Note: Standard errors in parentheses; * p < 0.05, ** p < 0.01, ¥*** p < 0.001

Source: Own illustration.
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Tab. A8: Investor type split up

Number of participants and

Variable .
proportion on sample
Investor type (CVC) 66
8.81%
Investor type (VC) 330
44.06%
Investor type (Growth equity fund) 189
25.23%
Investor type (buyout fund) 73
9.75%
Investor type (family office) 59
7.88%
Investor type (angel) 20
2.67%
Investor type (venture debt fund) 12
1.60%
N 749
% 100%

Note: Family offices include both single- and multi-family offices

Source: Own illustration.

Fig. A16: Performance index distribution (boxplot)
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Source: Own illustration
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Tab. A9: Correlation table (individual level variables)

Variable 1 2 3 4 5 6 7 8 9 o 11 12 13 14 15 16 17 18 19 20 21
1) Gender 1.00

2) Age 0.16 1.00

3) Experience as investor 0.17 072 1.00

4) Tenure 0.13 056 0.63 1.00

5) Entrepreneurial experience 0.13 037 030 0.3 1.00

6) Educational background (law) 002 009 006 006 004 1.00

7) Educational background 20.00 -0.17 -0.01 -0.09 -0.13 -0.10 1.00

(business or economics)

8) Educational background (nat- o (07 000 005 005 -007 -040 1.00

ural science)

9) Educational background (en- s 07 003 003 006 -014 -031 008 1.00

gineering)

10) Position in the firm 015 -0.60 -049 -039 -042 -0.10 0.11 -0.00 -0.09 1.00

11) Board seats 0.11 044 039 034 030 005 -009 002 0.10 -0.55 1.00

12) Leadership experience 001 -0.04 -0.00 006 0.11 004 -008 012 -0.05 004 -0.02 1.00

(mostly in startups or SMEs)

13) Leadership experience

(working in large firms & 0.05 009 0.07 -004 016 -0.06 004 -007 005 -0.13 007 -048 1.00

startups or SMEs)

14) Leadership experience 20.06 -0.06 -0.07 -0.01 -026 0.03 003 -0.04 -0.00 009 -0.06 -044 -0.58 1.00

(mostly in large firms)

15) Individual performance 0.05 -0.08 -0.04 -0.08 004 -0.02 0.06 -0.03 -0.04 002 -0.04 -0.10 0.10 -0.01 1.00

16) Formal education 20.07 022 007 0.5 007 013 -0.16 024 005 -022 0.14 005 -0.03 -0.02 -0.13 1.00

17) <1x CoC Multiple 0.04 016 0.1 0.3 009 000 -0.13 009 008 -0.10 0.13 0.15 -0.05 -0.09 -0.75 0.13 1.00

18) 1x-2x CoC Multiple 0.02 -0.08 -0.06 -0.03 -0.11 0.06 007 -006 -0.06 007 -0.05 -0.02 -0.07 0.09 -037 002 -0.21 1.00

19) 2x-5x CoC Multiple 0.02 -0.09 -0.07 -0.10 -0.08 -0.06 0.06 -0.05 -0.04 006 -0.12 -0.13 007 005 051 -0.08 -0.56 -0.45 1.00

20) 5x-10x CoC Multiple 0.04 -0.01 000 002 008 -0.02 -0.04 003 002 -003 006 004 003 -0.07 057 -0.04 -0.18 -031 -0.17 1.00
21) >10x CoC Multiple 0.01 009 008 002 016 004 000 003 001 -0.07 009 00l 007 -008 043 -0.05 000 -020 -025 022 1.00
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Fig. A17: Years of experience as investor (logarithm)
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Source: Own illustration based on data from 749 participants.

Fig. A18: Number of ventures founded
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Source: Own illustration based on data from 380 participants.
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