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Abstract

Venture capital investment has developed throughout the years as an important financial
intermediary for start-up firms. Notwithstanding its fundamental role, the effects of an
economic crisis on venture capital have not been widely explored within contemporary
scientific research. The primary focus of this research is to analyze the effects of the financial
crisis on the level of syndication and the investments of independent, institutional, public,
corporate and financial venture capital firms. In addition, differences in the effects of the
financial crisis between the United States and European venture capital industries are
explored.

The results show that the level of syndication decreases due to the financial crisis in both
the United States and Europe. Furthermore, during the crisis, the level of syndication tends to
be higher in the European venture capital industry. Although institutional and financial
venture capital firms rely more on the IPO market, the results indicate that they are affected
less by the crisis. When comparing the effects of the financial crisis between the United States
and European venture capital firms, this research shows that the United States venture capital

industry saw more negative effects from the financial crisis.
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1. Introduction

Innovative start-up firms are an important determinant of the economic growth within a
country. Despite its importance, these start-up firms perceive difficulties gaining the
necessary financial assets to develop and implement new technologies or business ideas
(Zider, 1998). This shortage of capital is caused by their limited access into the broad network
of financial institutions. For example, the inherent risks accompanied with start-ups, due to
the absence of tangible assets, are generally not accepted by banks and insurance companies
(Bottazzi & Da Rin, 2002). Additionally, the premature development stage of these firms
makes the stock and equity market inaccessible (Block et al., 2009). Eventually, this
“financial gap” gave rise to the development of venture capitalism as an important

intermediary in financial markets (Gompers & Lerner, 2001).

Venture capital firms invest in high risk entrepreneurial start-up firms as a means to obtain
a potentially high rate of return. These start-ups are either in their seed, early, later or
expansion stages of development and are provided with equity, dept or other hybrid forms of
financing by venture capital firms (Amit et al., 1998). While the economic contributions of
venture capital is still underexplored, scientists believe that venture capitalism plays a
essential role in allocating the necessary financial assets to start-up firms and thereby
transferring innovation to markets (Bottazzi & Da Rin, 2002). Research done by Kortum &
Lerner (2004) suggests that an increase in venture capital leads for the United States alone to
an industrial innovation of 10 percent. Venture capital thus stimulates innovation and fosters

economic growth (Gompers & Lerner, 2001).

Over the last few decades the venture capital industry has grown significantly across the
world. The period before the burst of the internet bubble was characterized by a significant
growth of venture capital fundraising and the accessibility of investments. As a result, the
American venture capital industry rose from a minor 3 billion in the beginning of the 1990s to
over 70 billion in 1999 (Gompers & Lerner, 2001). Whereas, the European venture capital
industry grew in the same period from 1.5 billion dollar to 48 billion dollars (McGlue, 2002).
This excessive growth spur was caused by the extremely positive economic climate in the last
decade of the 20" century.

Through the years, researchers investigated the high cyclic relation between the economic

climate and the venture capital industry. The primary factor with respect to this relation is the



liquidity risk of investments (McKenzie & Janeway, 2011). Venture capitalists base
investment decisions for a large part on the level of liquidity risk. Liquidity risk occurs when
venture capital firms are not able to effectively exit investments (Cumming et al., 2005).
Research done by Giot & Schwienbacher (2007) and Cumming et al (2005) state that IPO’s
are most commonly used by venture capitalists as exit transactions. Therefore, with liquidity
conditions is meant the level of risk associated with IPO’s as an exit transaction for
investments.

The attractiveness of IPO’s in the equity market and thus the level of liquidity risk of
venture capital investments, is closely related to the economic climate. This because a positive
economic climate leads to a higher attractiveness of IPO’s and therefore results in lower
liquidity risks for venture capitalists as the probability of an effective exit transaction, with
respect to their investment, increases. (McKenzie & Janeway, 2011). These lower liquidity
risks resulted in the subsequent extraordinary increase of the venture capital industry in the
1990s. This dependence of venture capitalists on the attractiveness of IPO’s, as a means to
effectively exit an investment (liquidity risk), explicates the high cyclic relation of the venture

capital industry with respect to the economic climate.

The years before the financial crisis were characterized by strong economic performance
throughout the world. Western economies experienced a significant period of stable economic
growth, low inflation and expansion of international capital flows and trade (Obstfeld &
Rogoff, 2009). However, a combination of macro and microeconomic processes, from which
some find origin decades before, led to an incredible decline of the global economy. This
financial crisis caused, as we nowadays know, the failure of many well-known financial
institutions as well as a decline in international trade of 12 percent (Guaranteed to fail, 2011).
As the crisis had a significant effect on the economic climate, the venture capital industry
would not stay unaffected (Block et al., 2011). Significant decreases in the venture capital
industry, including changes in investment features, occurred. Interestingly, these effects of the

crisis on the venture capital industry differ between the United States and Europe.

The venture capital industry of the United States originated in 1946. After decades of
progressive development the United States venture capital industry has now entered its
maturity stage, this in contrast to the European venture capital industry. The European venture
capital industry started to develop, at a slow paste, in the 1980s. Nowadays, the European

venture capital industry is thus still developing and more infantile compared to their United

5



States counterpart. Explanations for this sluggish growth of the European venture capital
industry are existing, yet extensive. In general, it can be said that the European venture capital
industry is lagging behind as the European Community, although often viewed by the United
States as a relatively homogeneous entity, is in fact far from total economic and cultural

integration (Economist, 2010).

This research tries to explore the effects and subsequent differences of the financial crisis
on the United States and European venture capital industry. To that the following question is
formulated:

e How does the financial crisis effect the venture capital industry in the United States

and Europe?

By obtaining an answer to this research question information, about the effects and
subsequent differences of the financial crisis with respect to the United States and European
venture capital industry, is collected. This information is of use to venture capitalists as it
explores the level of influence a change in the economic climate (outbreak financial crisis)
has on the venture capital industry.

As stated before, the venture capital industry is an important determinant of innovation
and thus the economic climate (Gompers & Lerner, 2001). Acquiring substantive evidence
about the effects of an economic crisis on venture capitalism is therefore of particular interest
for multiple actors. Yet, the number of scientific papers covering this topic is limited. This
research therefore aims to fill a portion of this scientific gap with respect to venture
capitalism.

Investigating the effects of the financial crisis on the entire venture capital industry would
be too broad of a scope. Therefore, this research focuses on the financial crisis in relation with
specific aspects of the venture capital industry that have not been investigated by a plurality of
researchers. These specific aspects explored are the syndicate size and the different types of
venture capital firms active within the venture capital industry.

The coordination of investment by two or more participants is called syndication (Lerner,
1994). Research indicates that venture capital firms syndicate as a means to reduce risk, to
share knowledge and proliferate networks. Subsequently, according to common theoretical

reasoning, in times of an economic crisis, when risks increase and accurate knowledge and a
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large network becomes more essential, the syndicate size is expected to increase. However,
research done by Giot & Schwienbacher (2007) and Cumming et al. (2005) indicate that there
is a strong negative relation between the state of the economy and the level of syndication.
This contradiction between theory and practice, and the contributions to this stream of literate
by providing more scientific evidence, are the rationale for this researchto further explore this
subject.

The primary purpose of venture capital actors is to invest in high risk start-up firms. As
said before, the venture capital industry tries to fill the “financial gap” as a result of market
imperfections (Amit et al., 1998). The venture capital industry consists of a large amount of
these venture capital actors, each related to a particular type of field, which invest in these
entrepreneurial start-ups. This research categorizes these venture capital actors into five
distinct types of venture capital firms. These five types are: independent, institutional, public,
corporate and financial venture capital firms. The effects of the financial crisis on the
investments of these types of venture capital firms have not been explored within the
contemporary science. Notwithstanding, the fundamental role these venture capital firms play
in the chain of financial intermediation. This research thus tries to provide scientific insights
with respect to this aspect of venture capitalism and its relation on the state of the economic

climate.

As mentioned earlier, the United States and European venture industry differs in both size
and characteristics. It is therefore not improbable that the crisis has distinctive effects on both
industries. As an extra dimension to this research, the effects of the crisis on syndicate size
and the investments of the types of venture capital firms are compared between the United
States and European venture capital industry. By including this additional dimension better

insights, in both industries and the events that affect them, are obtained.

The results obtained in this research indicate that the syndicate size decreases during the
financial crisis. In addition, this decrease is smaller for the European venture capital industry.
With respect to the investments of the types of venture capital firms, the results show no
significant stronger effect of the crisis on institutional and financial venture capital firms.
Furthermore, the effects of the financial crisis were more severe on the investments of the

venture capital firms active in the United States venture capital industry.



1.1 Outline of this research

The paper is structured as follows. Section 2, 3, 4, 5, 6 provide the theoretical framework
for this research. First, chapter 2 presents an overview of venture capitalism. This part
discusses the origin and development of the venture capital industry of the United States and
Europe, and discusses their differences. Chapter 3 provides insights in the causes and effects
of the financial crisis. Chapter 4 provides information on more specific aspects of venture
capital. Within this chapter the venture capital stages of investment and syndication are
explained. In addition, the different types of venture capital firms, the determinants of venture
capital fundraising and the importance of the exit markets are described. The 5" chapter
defines the effects of the financial crisis on the venture capital industry. In addition, this
chapter explains the causes of the effects of the financial crisis onthe venture capital industry.
In chapter 6 the hypotheses, with respect syndicate size and the types of venture capital firms,
are introduced. Chapter 7 gives a brief elaboration of the research data. This chapter describes
the data, period of analysis, main and control variables. In addition, descriptive statistics of
the used variables are presented. This chapter also explains the used methodology in this
research. Finally, chapter 8 presents the results and provides answers to the formulated
hypotheses. Chapter 9 discusses this research and explains its contribution to venture capital.
Furthermore, it presents numerous limitations and suggestions for future research. The 10™

chapter will display the list of theoretical references.

2. Venture capital

This section presents an overview of the venture capital industry in the United States and
Europe. First, it discusses the origin and development of both venture capital industries. In

addition, the differences between these industries are described.

2.1 The origin of the United States venture capital industry

Venture capital is a relatively young addition to the sources of financial intermediation.
The first venture capital firm was established in 1946 in the United States and made high risk
investments in innovative companies that focused on developing technology with respect to
the Second World War (Jeng & Wells, 2000).

Through the decades the United States venture capital firms were structured in a wide

range of organizational designs. Yet, three distinct types of organizational designs were most



commonly used. The first venture capital firm was structured as a publicly traded closed-end
fund. Unfortunately, this structure has some significant drawbacks (regulatory provisions) that
became clear in the earlier stage of the American venture capital industry. Despite these
imperfections, the publicly traded closed-end funds have seena minor revival in the American
industry from the 1990s and onwards (Gompers & Lerner, 2001). Their renewed appeal was
caused by two factors. First, there’s the desire of individual investors to put some of their
money in venture capital. And second, the inaccessibility of these individual investors to the
traditional venture capital funds (Gompers & Lerner, 2001). Nowadays, the venture capital
industry is mostly dominated by limited partnerships. Through the decades, these limited
partnerships obtained more freedom with respect to their investment decision as they were
exempt from extensive security regulations. However, the fundraising conditions were much
more restricted compared to closed-end funds. The third commonly used structure was the
Small Business Investment Company. These SBIC's replaced for a brief period in the 1980s
the limited partnership as the dominant organizational form. Nowadays, their share in the
venture capital industry is minimal (Gompers & Lerner, 2001).

After two decades, the venture capital industry started to increase due to regulation
adjustments. In 1979, the government regulation called the Employment Retirement Income
Stabilization Act was enacted to create a more efficient organizational design. This allowed a
broader range of investors (for example: pension funds) to finance venture capital firms
(Bottazzi & Da Rin, 2002).

In the 80s and the beginning of the 90s, venture capital firms witnessed both profitable
and challenging times (Giot & Schwienbacher, 2006). During these years, venture capitalists
backed many successful companies including Apple, Microsoft and Starbucks. However, at
the same time commitments to the venture capital industry were unevenly dispersed. Through
a decline in investment returns, as a result of overinvestment and entry of inexperienced
venture capitalists, fundraising declined from 1987 until 1991 (Gompers & Lerner, 2001).

The decline came to a hold in the mid 1990s. This reversal was caused by an advancement
of the exit markets and in particular the positive climate of the initial public offerings market
(IPO) (Black & Gilson, 1998). In addition, this increase in investment returns, due to a higher
level of liquidity of investments, changed the view organizations had about the venture capital
industry in the United States. As a result, investment portfolios in venture capital firms grew
considerably from that period onward. Besides, organizations started to reflect on their
strategy with respect to managing the innovation process. They questioned if outside venture

capital might be a superior alternative to an internal, centralized R&D (Gompers & Lerner,
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2001). A further intensification of companies in venture capital was led by the growing
acceptance of collaboration with independent venture capital firms. In addition, the growing
dispersion of investment opportunities and the understanding of its immediate implications
also triggered an increase in venture capitalism by corporations. At the end of the 1990s
relationships with corporations improved further as they were increasingly more willing to
consider collaborating with venture capital investors. Not only with respect to financial assets
but even acting as limited partners (Kortum & Lerner, 2004).

Around the end of the 1990s, about 60 percent of the acquired capital by American
venture capital funds was invested in information technology industries and more than one
third of that capital went to the California region (Gompers & Lerner, 2001). This
concentration of venture capital funds in high technology firms, primarily in the region of
California, has been a consistent feature through the decades.

The beginning of 2000 was characterized by the burst of the internet bubble. Due to the
fact that the venture capital industry is closely linked to the general economic climate and
stock market indexes (IPO’s) the venture capital industry was hit hard by the subsequent
recession (De Vries & Block, 2011). The total amount invested by United States venture
capital firms declined by 42% in the beginning of 2001. When the economy started to recover,
venture capital investment had decreased a total 85% since the burst of the dot.com bubble
(OECD, 2009). Although the economy started to grow again in 2003, equal heights in the
American venture capital industry, as before the burst of the internet bubble, were never

reached.

2.2 The origin of the European venture capital industry

The European venture capital industry started dewveloping decades later than their
American counterpart. The first notion of European venture capitalism was in the beginning
of the 1980s in the United Kingdom (Roure et al., 1990). The reason that venture capitalism
did not reach Europe until the late 1970s is a direct consequence of the Second World War.

The years after the great devastations of the Second World War were marked as the
recovery years in Europe. This period was characterized by the absence of entrepreneurial
strength and thereby led by governments, large industries and centralized labour unions. The
absence of entrepreneurial strength was furthermore caused by cartelized and centralized
markets, strong cooperative relations between government and commercial organizations and

unbreakable boundaries with respect to social classes (Tyebjee & Vickery, 1988).
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Before the introduction of the European venture capital market, European investors
invested in American venture capital firms. After a while they established their own limited
partnerships and corporate alliances with their American counterpart (Schilit, 1992).
However, the European venture capital industry was still characterized by low entrepreneurial
risk taking. This, because at that time the European venture capital market was largely
dominated by governments, large financial and institutional organizations. Therefore, in that
period lifetime employment seemed more valuable then entrepreneurism (Economist, 2010).

When venture capital was introduced in Europe it played a minor role as an intermediary
in the financial markets. In the beginning of the 1980s the amount invested by venture capital
firms in Europe was eight times smaller as in America (Roure et al., 1990). Even when taking
into consideration that this percentage is adjusted with respect to the size of the economy.

However, after a few years their level of entrepreneurism, and therefore the importance
and influence of venture capital, changed as a result of adjustments administered in the
industry. These adjustments, made in the beginning of the 1990s, included industries growth
prospects, trends in competition, investment returns, general business climate as well as the
introduction of the European Market in 1992 (Roure et al., 1990). The introduction of the
European Market had as a result that investors also started to focus on later and expansion
stage investments as it increased the number of possible exit transactions. In addition to the
aforementioned adjustments, political policies were implemented in order to stimulate the
availability of venture capital. The European governments adopted two types of incentives,
namely fiscal advantages and loss guarantees (Tyebjee & Vickery, 1988).

These adjustments led to a series of positive effects. The European venture capital
industry grew significantly from 1.5 billion dollar to 48 billion dollars at the end of the 1990s
(McGlue, 2002). However, not every individual European venture capital industry grew at the
same rate. The United Kingdom and the Netherlands were frontrunners with respect to the
development of their venture capital industry. From early on, the United Kingdom
experienced a venture capital boom. Investment had grown rapidly through the years. As a
fraction of their domestic product, venture capital investment had grown nearly five times that
of its closest follower. The venture capital industry in the Netherlands also showed a
significant growth at start. At the end of the 1990s their venture capital industry entered the
maturity stage. The southern countries, like Italy and Spain, started developing in a faster
paste after a relatively slow start. At the same time, France and Belgium were characterized
by high growth (Roure et al,, 1990). In the early 2000 they reached a level of investment
activity matching that of the United States. Despite the overall growth of the European
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venture capital industry, Germany was falling behind. At the beginning of 2000, Germany
still remained at an introduction state. Their activity level, relative to the domestic product, is
by far the lowest of the group.

This wide range of differences between European countries could be related to the fact
that the European Community, although often viewed by Americans as a relatively
homogeneous entity, is in fact far from total economic integration (Economist, 2010). Large
differences between technologies, taxes, and economic policies of the member countries, in
addition to the cultural and linguistic diversity, restricted individual countries, as well as the
entire European venture capital industry, from developing at an equal paste compared to their

American counterpart (Colombo, 2011).

After a strong period of development and growth, the entire European venture capital
industry was negatively affected by the burst of the internet bubble in the year 2000 (McGlue,
2002). The European venture capital industry was hit even harder compared to the United
States due to a much weaker established base. The total amount of venture capital investments
declined with 37.75% (OECD, 2002). After the dot.com crisis in 2003, the European venture
capital industry entered challenging times due to fast subsequent crises like the credit and

government debt crisis.

2.3 United States versus Europe

American venture capital firms are an accepted and important form of financial
intermediation. Research indicates that they account for 10% of the total amount of industrial
innovation (Kortum & Lerner, 2004), whereas the role and impact of venture capital in
Europe is currently the subject of a major policy debate (Colombo, 2011). These
discrepancies between the American and European venture capital industry exist as they are
influenced and shaped by different factors.

As described earlier, the American venture capital industry has seen excessive growth in
the 1990s. At the end of the 1990s the venture capital industry in America had increased by a
factor 80, reaching levels of investment of 70 billion dollars compared to 3 billion dollars in
1990 (Gompers & Lerner, 2001), whereas the European industry grew in the same period to
48 billion dollars (McGlue, 2002). A large portion of the European growth was as a result of
the opening of the European Market in 1992. This development led to a higher liquidity level
of investments, especially for technology firms. Interestingly, while the total amount invested

in the European venture capital industry is lower; the range of companies that receive
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financial support is nearly twice as large compared to the United States. Inaddition, European
venture capital firms invest an increasing share in early stage investment. From 1999 and
onwards the amount invested in early stage investment was even larger in Europe than in the
United States. Still, the majority of the venture capital firms, in America and Europe, are
invested in later and expansion stage investment. In addition, both industries have a
comparable level of collaboration between venture capital firms with respects to investments

and invest foremost in high technology firms (Bottazzi & Da Rin, 2002).

Although there is some conformity between these two industries, the number of
discrepancies is even larger. Research done by Colombo (2011) states that Europe’s diversity
is the most important reason for the slow development of the European venture capital
industry. This large divergence between cultures and languages has not been beneficial for the
development of the venture capital industry. On the contrary, it resulted in a clash between
European venture capital firms. In addition, the stagnant growth rate of the European
economy and particularly the technological businesses in the beginning of 1990 did not
benefit the development process.

The acceleration of the European venture capital growth rate started at the end of the
1990s. This growth spur was set in motion by received knowledge of venture capitalists to
exploit the cultural difference of Europe (Economist, 2010). By applying this knowledge,
Europeans became more suitable to work in a cultural shattered environment. The stronger
focus on internationalization of venture capital investments and the peculiarity of cross border
investments proved to be essential for a steady development and an increase in the mobility of

the European venture capital industry.

However, the question arises what caused these discrepancies to occur. Why did the
American venture capital industry enter the maturity stage years ago while Europe still
searches for stability and constant investments patterns (Bottazzi & Da Rin, 2002)? This
delayed development of the European venture capital industry is caused by the following

factors:

e The first factor of influence is the difference in mentality and skills between
Americans and Europeans (Colombo, 2011). Although creative and talented people
can be found all over the world their mindset is of particular importance with respect

to entrepreneurism. Whereas American entrepreneurs are focused on making profit
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and increasing value, Europeans are more concentrated on delivering high quality
products. This adjusted capitalistic view results in less risk taking and a lower degree
of greediness (Economist, 2010).

Venture capitalists can be characterized as a very heterogeneous group, in terms of
skills, governance structures, objectives and investment horizon (Economist, 2010).
Not every investor obtains the right set of skills necessary to both start and manage
new businesses (Jeng & Wells, 2000). Europe lacks strong executives with the skills

(and experience) to turn a seed and start-up firms into successful global organizations.

The second factor is opposed regulations by European governments. Starting your
own firm in Europe carries a lot of risks and low rates of return. With respect to
income, obtaining a fixed salary is more beneficial than acquiring investment returns
as shares or options. This due to the high level of opposed taxes (Economist, 2010).

Besides that, the labour market rigidities, formed through regulations, are a
disadvantage. Research done by Sahlman (1990) indicates that these rigidities form a
large barrier to the success of venture capital. The strict labour laws make it difficult
for start-up firms to hire and fire employees. This, as firms have to pay large benefits
to employees plus high compulsory severance payments in case of departure. In
addition, seniority laws prevent start-up firms from maintaining younger employees
with a fresher set of skills (Jeng & Wells, 2000).

The different types of venture capital actors are the third factor. Although research
done by Gompers & Lerner (2001) indicates that each venture capital actor tries to fill
the “financial gap”, as a results of market imperfections, different types of venture
capital actors can be identified . The venture capital industry in the United States
consists primarily of organizations and institutions. In addition, these venture capital
actors, with affiliation in technology, raise a large amount of their funds from
university endowments. However, the dependence on these types of venture capital
actors, within the European venture capital industry, and their venture capital firms, is
more than 10 times smaller (Economist, 2010). Other big venture capital actors in the
United States are pension funds and insurance companies. These actors, combined
with university endowments, are present in almost two thirds of the entire venture
capital industry while this is only one third in Europe. Since the American venture

capital industry is in a more mature stage, with a lower reliance on different types of
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venture capital actors, their industry is less affected by changes in the investment
environment. Whereas the European venture capital industry, dependent on a large
group of different venture capital actors, is relatively unstable (Bottazzi & Da Rin,
2002).

An important venture capital actor for the European venture capital industry is the
European investment fund (McGlue, 2002). This fund is owned by the European
investments bank and the European Union. The primary function of this government
fund is to place capital with primarily European venture capital firms (Colombo,
2011). However, the governmental influence accompanied with this public funding
tends to distort the venture capital industry. As O Shea (1996) points out, interference
by governments may hinder the development of a private venture capital industry.

Besides, their actions are influenced by political views and prefere nces.

e The last factor of influence is the state of the IPO market. Every investor wants a
wide range of opportunities which enable them to effectively liquidate their
investment. The level of liquidity risk is of particular relevance for investors as it
determinates for a large part the value of set investment (McKenzie & Janeway, 2011).
While there are many mechanism available to liquidate investments, initial public
offerings (IPO’s) are the most attractive. This, as the investor can maintain control. In
addition, the financial benefits are more significant compared to other options
(Bottazzi & Da Rin, 2002). The European venture capital industry is characterized by
an absence of effective exit options. Where the United States has access to the world
largest technology stock market, the Nasdag exchange, Europe lacks a proper
technology stock market. And without a suitable exit strategy, liquidity risk increases

which negatively effects the growth of the venture capital industry.

3. The financial crisis

The third chapter will explain the period of analysis of this research: the financial crisis.
This chapter starts with an overview of the effects of the financial crisis. The second

paragraph will explain the specific causes that led to this crisis.
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3.1 Anoverviewof the financial crisis

The period before the financial crisis was characterized by strong economic performance
throughout the world. Western economies experienced years of stable economic growth, low
inflation and expansion of international financial flows and trade (Obstfeld & Rogoff, 2009).
However, between the fall of 2008 and the winter of 2009 the world economy and financial
markets plummeted. As a direct result of the financial crisis, stock markets lost between a
third and half of its value. Inaddition, the crisis contributed to the failure of many well-known
financial institutions, triggered a decline in international trade of 12% and for the first time in
decades contracted the size of the global economy (Guaranteed to fail, 2011).

The dot.com crisis at the end of the 1990s had, compared to the financial crisis, a
moderate affect on the real economy as the securities were held mainly by individual
households. However, the financial crisis led to heavy losses, suffered by many financial
institutions, which created widespread problems of liquidity and solvability (Balancing the
banks, 2010). In addition, the financial crisis, (hereafter crisis) can officially be stated as a
banking crisis as it affected the money stock and therefore the real economy (Lastra & Wood,
2010).

The crisis first surfaced in August 2007. At that time the European Central Bank had to
intervene for the first time in the interbank market due to the abrupt sale of assets at fire-sale
prices (Balancing the banks, 2010). These interbank market problems were caused by the
bankruptcy of Bear Stearns’ in-house hedge fund (Block et al., 2011). Subsequently, in
September 2007 the Bank of England announced that they would financially support the
investment bank Northern Rock. The national bank undertook this action to calm down the
markets as costumers were panicking. However, the opposite occurred as costumers saw this
intervention as a sign of solvability problems (Balancing the banks, 2010).

In the summer of 2008 the problems of investment banks, insurance companies and
government sponsored enterprises deepened. Through the failure of Bear Stearns it became
clearer that individual financial firms were interconnected with the entire financial system.
This so-called counterpart risk imposes losses on other institutions and therefore creates a
ripple effect throughout the system (Guaranteed to fail, 2011). The two largest mortgage
providers in the United States, Fannie Mae and Freddie Mac (with in total 4.000 billion on
their balance sheets), were the first two to fail, as a result of this counterpart risk, and were
placed under government conservatorship. This action, by most seen as the largest

governmental intervention in the private markets in decades, was necessary as about 50% of
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their debt was owned by banks coping with liquidity problems themselves (Guaranteed to fail,
2011).

On September 14 the financial crisis reached its height when the investment bank
Lehman Brothers had to declare bankruptcy caused by immediate liquidity problems. Bad
judgements about the counter risk imposed with the failure of Lehman Brothers (a total 0f 613
million dollars in debt) led to the largest crisis since the great depression. In a period of two
months, five of America's biggest investment banks went either bankrupt or merged with
commercial banks and the biggest insurance company in the world was nationalized
(Balancing the banks, 2010). In addition, a ripple effect occurred throughout the world as
more international financial institutions were effected and lost a significant amount of their
value or declared bankruptcy. Since all these financial firms could not repay their outstanding
debts, the credit markets froze, commerce plummeted and economies fell into the largest

recession since decades (Block et al., 2011).

3.2 Causes of the financial crisis

Recent economic literature focuses on the causes of this crisis. Research done by
Orlowski (2008) indicates that the crisis stemmed from an idiosyncratic combination of macro
and microeconomic processes.

The first macroeconomic factor was the international savings glut. At the end of the 1990s
the macroeconomic imbalances in the world drastically changed. In these years the economic
activity in China, Japan and oil producing countries grew significantly. This large growth
resulted in high current account surpluses (Obstfeld & Rogoff, 2009). Because the investors in
these growth countries were unable to find sufficient amounts of valuable domestic
investments they started looking across national borders. This, and the large volume of
securities in the United States, resulted in significant amounts of investments on American
soil (Balancing the banks, 2010). Although allocating current account surpluses in foreign
debt instruments is not unusual, large and persistent investments could generate economic
imbalances (Lastra & Wood, 2010). The situation, when more money is invested in debt
instruments inrelation to domestic investments is called; international savings glut.

The second macroeconomic factor was the housing bubble in the United States and the
subsequent subprime crisis. A large part of the before mentioned excess supply of capital
entering the United States sought investments in real estate. This factor, among low federal
interest rates for years, larger margin profits for banks and high financial incentives for

financial institutions selling mortgages, resulted in a strong increase in the housing prices
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though the years (Block et al.,, 2009). An additional effect was the strong increase of
mortgages provided to lenders with low credit ratings (so-called subprime mortgages). As the
housing market and its prices kept growing, the perceived risks of these subprime loans were
low. However, small changes in before mentioned factors would have immediate and
significant effects on these mortgages. This became clear when the federal interest rates
started to increase in 2004 and the housing prices started to level out in 2006 (Orlowski,
2008). These developments caused severe liquidity problems and resulted in an increasing
amount of home owners that had to default. Hence, the financial institutions owning these
mortgages had to adjust their balance sheet. In turn, this affected their solvability level
(Orlowski, 2008).

As mentioned before, some microeconomic institutional factors were also of influence.
First, besides the increasing inflow of foreign cash, the loosening government regulation
concerning capital, led to an increase in secularisation and development of new structured
financial products (Block et al., 2009). Subprime mortgages were pooled and bundled into
new financial products and sold to investors. These products, called collateralized debt
structures; in particular collateralized debt obligation (CDOs) and mortgage-backed securities
(MBS), were presented with the highest possible rating and sold as “safe” products (Triple A
status). While the basics of these collateralized debt structures, high risk/subprime mortgages,
did not change. Another new financial product was the credit default swap (CDS). This
financial product protected holders of dept structures against possible default risks. AIG, the
biggest insurance company in the world, was the largest owner of these CDS’s. Eventually,
these billions of dollars of debt obligations outstanding through CDS's was the sole factor
responsible for its destruction (Cordon, 2009).

The primary problems with these new financial products were their inadequate and
incorrect risk accession and the lack of government regulation. Therefore, the last
microeconomic factors of influence are the credit rating agencies and government regulations.
Credit rating agencies and governments are supposed to protect the investor. However, this
was not always the case. For example, credit rating agencies showed issuers of new financial
products how to acquire the highest safety rating even if the real risk for investors was
considerably higher (Balancing the banks, 2010). In addition, the government created, by
deregulating the financial sector, an uncontrolled and unregulated environment were these

high risk and unreliable collateralized debt product could exist and flourish.
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To conclude, the microeconomic factors of influence with respect to the causes of the
crisis are the rapid growth of secularisation of debt, the development of new structured
financial products and inadequate financial supervisory and regulatory frameworks (Orlowski,
2008).

4. Aspects of venture capital

This section focuses on more specific aspects of venture capital. First, the different
investment stages of interest for venture capitalists are explained. Then, the meaning of
syndication, its benefits as well as its issues for venture capital firms are described. The next
paragraph focuses on the types of venture capital firms and their differences. The last two
paragraphs focus venture capital fundraising and the importance of the exit markets. These
aspects are described as they are important with respect to the designed hypotheses explained

later in this research.

4.1 Investment stages of interest for venture capitalists

Each investment has a different set of features which venture capitalists carefully weigh in
before they commit to invest in a particular venture. The risk and uncertainty accompanied
with these features are strong incentives for venture capital firms to control and monitor their
investments. An effective mechanism for controlling and monitoring investments is staged
capital infusion (Sahlman, 1990). The advantages of staged capital infusion are that the o wner
and manager cannot handle without approval of the venture capitalist. Eventually this will
reduce losses from bad decision making. Stage investment therefore increases the ability to
monitor investments and gather information, while maintaining the option to effectively exit
investments (Guidici & Paleari, 2000). In addition, each time when funding rounds come to
an end and new capital infusion is needed, contracts need to be renegotiated. This provides
venture capital firms with the opportunity to re-analyse their optimal strategy of funding.
Research done by Bottazzi & Da Rin (2002), Jeng & Wells (2000), and Gompers (1995) state
that staged capital infusion can be divided in early stage (sub-stages: seed and start-up) and
late stage (sub-stages: later and expansion) investment.

Seed staged investment is a small investment commitment that provides the investor with
the opportunity to inspect the operational and economic viability (Jeng & Wells, 2000). The
financial assets inserted are used for initial product research and development. The second

sub-stage of early stage investments is start-up investment. Firms, whose business designs or
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technologies have been proven viable, are eligible for this investment stage. At this point, the
financial assets are used for operational purposes (production and marketing development) as
well as employee expansion. Important for this start-up stage is the fact that the companies
still operate at a loss. In addition, both seed and start-up stage investments are hard to analyse
(operational and economical viability) due to their short current life span (Bottazzi & Da Rin,
2002). In addition, both sub stages are negatively impacted by labour market rigidities (Jeng
& Wells, 2000). However, despite these uncertainties and informational asymmetries, venture
capitalists concentrate a significant part of their investments on seed and start-up stage

investments.

Late stage investment can be divided in the sub stages, later and expansion stage
investment. When the tangibility of assets increase, firms become eligible for later stage
investment. This, as the higher degree of tangibility increases the liquidity of investments and
therefore lowers associated agency costs. In addition, as the need to monitor management
declines, the duration of investments could increase. This same effect occurs when the asset
specificity of investment decreases (Gompers, 1995).

Firms receiving expansion stage investments have an established product that needs
additional financial assets to expand its manufacturing and distribution capacity (Bottazzi &
Da Rin, 2002). Besides, a share of the assigned capital is allocated to the R&D division. In
addition, the venture capital firm provides the start-up firm with help regarding the marketing
of products and establishing long term client and supplier relations. Furthermore, expansion
stage investment has another significant purpose. This purpose is helping firms to become a

market leader and exploring the right exit transaction.

4.2 Syndication

The coordination of investment by two or more participants is called syndication (Lerner,
1994). It was first used in 1870 in the United States as a means to reduce risk through
diversification. This particular method of syndication was applied on the purchase and
inventory of goods and the sales of securities (Ooghe et al., 1991). Nowadays it is used in a
wide range of industries, including venture capital. The growing use of syndication within the
venture capital industry is fostered by the low degree of regulations from the Securities and
Exchange Committee (Ooghe et al., 1991). Research indicates that the growth in syndicate
size is related to the state of the industry. However, the level of syndication within the venture

capital industry with respect to the types of venture capital firms, differ (Hege et al., 2003).
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Firms benefit from syndication. The reasons why venture capitalists syndicate can be
divided into three categories. These categories are: risk reduction, proliferation of networks

and knowledge sharing. The explicit reasons will be thoroughly described below.

4.2.1 Risk reduction

Syndication of venture capital investments occurs on a national and international level.
Regardless of the nature of syndication, an immediate result is the growth in the number of
investment deals. Where venture capital firms previously could only invest in a small number
of start-ups, they now have the possibility to divide their financial assets across more
investments opportunities. Through this diversification of investments the degree of risk, with
respect to their total investment portfolio, decreases (Zider, 1998). So, this reduction of the
invested amount per start-up fosters the optimisation of the portfolio of venture capital firms
(De Vries & Block, 2011). Besides, due to a higher syndicate size, the uncertainty (risk)
regarding the selection process of new investments decreases as investment decisions are
communicated across multiple venture capital firms (Lerner 1994). Therefore, the risk of
making a wrong investment decision declines.

Another assessment of risk is the liquidity of investments. Venture capital firms which
syndicate obtain a higher level of liquidity with respect to their investments. Venture
capitalists provide firms with financial support for a minimum of 5 and a maximum of 10
years time. So, before invested capital is liquid again, through an exit transaction, a significant
amount of years passes (De Vries & Block, 2011). Therefore, by dividing capital over more
investments with different stages of maturity, the level of liquidity increases. Although, this
argument implicates that venture capital firms must focus on all investment stages to obtain
this higher level of liquidity. This is however not common as venture capital firms tend to
focus on a particular type of investment stage (paragraph 4.1). In addition, research done by
Ooghe et al. (1991) and Cumming et al. (2005) indicates that syndication increases the
affectability of exiting an investment. Thus, syndication leads by means of diversification to

risk reduction and an increase in the liquidity of investments.

4.2.2. Proliferation of networks
Besides the reduction in risk, syndication has a positive effect on the proliferation of
networks between venture capital firms. When firms cooperate regarding investments, a

broader network of connections becomes available. These connections between wventure
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capital firms make cooperation easier and thus lower the cost of information. Besides, the
increasing cooperation between firms will lead to a higher degree of familiarity and trust (De
Vries & Block, 2011). This will increase the number of offered investments opportunities.
Therefore, a better relationship between venture capital firms ensures a sufficient deal flow in
the future, as this partaking in investment opportunities in collaboration with other firms, will
have reciprocity as a result. A higher degree of familiarity and trust will also ease the search
for partner firms regarding investments (Hege et al, 2003). Besides providing help in the pre-
selection phase, syndication can create and add value by sharing managerial experiences and

industry specific knowledge (Amit et al., 1998).

4.2.3 Knowledge sharing.

As venture capital firms claim that generated information and services provided are as
important as their financial support, the importance of collaboration between venture capital
firms increases. This as it is a mean to increase available knowledge and therefore offered
services (Gompers, 1995). The aspect of knowledge sharing is thus an important reason for
syndication. In time, this transfer of managerial and industry specific knowledge will result in
a higher value creation (Amit et al., 1998). In addition, collaboration between venture capital
firms can provide additional information and expertise with regard to the due diligence
process. This will help improving the quality of investment decisions (Lerner, 1994). Besides,
a syndicate partner can provide assistance in the area of investment selection (Ooghe et al.,
1991). Without syndication, a firm's decision to invest is based on their own research and
observations. With syndication the viability of the project is evaluated by more venture capital
firms. Thus, knowledge and expertise within venture capital firms become available for others
(Lerner, 1994). Besides, by promoting direct knowledge sharing, syndication reduces
problems with respect to information asymmetries (Amit et al., 1998). In addition, venture
capital firms can expect an increased performance through greater complementarities of skills

between syndication partners (Cumming et al., 2005).

4.2.4  Issues of syndication

While syndication has a lot of positive contributions to the venture capital industry, a
small range of issues arise when venture capital firms syndicate. One of these issues that
occurs is the higher costs of coordination which in turn results in considerably higher

transaction costs concerning the investment (De Vries & Block, 2011). Another issue that
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arises is free-riding behaviour. This behaviour surfaces when venture capital partners ride on
the actions and knowledge of others, without adding significant contributions themselves
(Shefrin, 2007). In addition, conflicts of interest and information asymmetries between
syndicate partners may arise. Agency conflicts occur when venture capital firms have
conflicting investment objectives and time horizons (Fried & Hisrich, 1992). The costs
associated with agency conflicts are influenced by the degree of tangibility, growth options
and the asset specificity of investments (Gompers, 1995). It is therefore important for every
venture capital firm to be aware of the trade-off between the benefits and possible issues of

syndication. Yet, some issues will always exist in a small degree.

4.3 Types of venture capital firms

The primary purpose of venture capital firms is to fill the “gap” in financial intermediation
by investing in high risk start-up firms. This as the investment might potentially lead to a high
rate of return (Amit et al., 1998). In the late 1990s the number of investments rose sharply as
the amount of venture capital firms and their funds increased. However, the economic
viability of these new investments was rather low. This had as a result that a large amount of
venture capital was given to average business plans and technologies with no substantive
revenue generating possibilities (Berniker, 2001). Eventually, this led to the development that
too much money was chasing bad investments opportunities. However, the following dot.com
crisis in the beginning of 2000 purified the industry of bad investment opportunities and the
abundance of venture capital firms and capital. Nowadays, the number of investments and

venture capital firms are more in balance.

However, from who do these start-up firms receive venture capital. These start-up firms
receive money from a wide range of venture capital actor whereas each is related to a
particular type of field. By examining previous research, these venture capital actors, in
relation to their specific fields, are bundled in this research into five distinct types of

3

categories. Although contemporary science states that the name “venture capital firm” is
specifically related to private equity firms, this research, in term of simplicity, labels all five

types of distinct categories as different venture capital firms.
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4.3.1 Independent venture capital firms

Independent venture capital firms consist foremost out of limited partnerships. Through
the legal structures of a limited partnership, capital and knowledge of individuals are
combined. These partnerships consist of individuals with a low aversion towards risk
(Colombo, 2011). This low risk aversion results in affiliation for seed and start-up investment
stages (Mayer et al, 2005). Other characteristics of these actors are shorter duration of
investment and lower domestic investment. Furthermore, the availability of capital is not
oftenan issue for independent venture capitalists (Leleux & Surlemont, 2001).

An actor of independent venture capital firms that deserves a special notion is the business
angel. Business angels are individual investors who provide early stage firms with the
necessary financial assets (Bottazzi & Da Rin, 2002). Although these actors are important,
their scope is limited by the wealth of these “angels” (Gompers, 1995). The firms, in which
these business angels invest, are largely based on personal relationships. In addition to capital,
these individuals also provide start-up firms with knowledge of the industry and legal or

organizational support (Gompers, 1995).

4.3.2 Institutional venture capital firms

Pension funds and insurance companies are the prime actors of institutional venture
capital firms (Bottazzi & Da Rin, 2002). An important feature of these actors is that they have
low liquidity requirements. They therefore could prefer high risk investments (Mayer et al.,
2005). However, institutional venture capital firms do not particularly focus on high risk,
early stage investment. On the contrary, for institutional venture capital firms mature

industries are of higher importance compared to a young industry.

4.3.3 Public venture capital firms

The public venture capital firms consist of the venture capital actors; government,
university endowments, foundations and other non-financial firms. These public venture
capital firms concentrate more of their investment on high risk, early stage, firms (Jenkins,
1989). Additional goals of these public venture capital firms include non-financial items as
politics and employment (Leleux & Surlemont, 2001). Compared to other, research indicates
that public venture capital firms have a higher propensity of investment in local firms and

investment duration. However, they experience difficulties with respect to the availability of
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capital. Furthermore, they focus on a broader range of investments and thereby benefit from

diversification across industries and technologies. (Leleux & Surlemont, 2001).

4.3.4 Corporate venture capital firms

This category of venture capital firms is best associated with business corporations.
Corporate venture capital firms are viewed as an “average venture capital firm” with respect
to their investment characteristics (age and size) (Colombo, 2011). In addition, corporate
backed firms primarily focus on early stage investment and have a low level of syndication.
Their entire strategy is based on finding viable, seed and start-up, investment opportunities in
the technology industry (Mayer et al., 2005). However, research done by Jeng & Wells (2000)

suggests that this strategy only had limited success in the past.

4.3.5 Financial venture capital firms

Financial venture capital firms consist foremost of the actors; banks and other financial
corporations. Typical for these types of firms is their wide range of investments in both local
and established larger companies. Banks have the social responsibility to support starting
firms but also the objective to strengthen their relationship with established, older companies
(Colombo, 2011). However, their actions contradict this statement, as financial venture
capitalists are mostly focused on later stage investments (Mayer et al, 2005). Their investment
strategy is characterized by low risk with high affiliation to domestic syndication. This due to

their high immediate liquidity needs.

4.4 Venture capital fundraising

As explained in an earlier paragraph, start-up firms receive financial support from the
different types of venture capital firms, when obtaining capital through other forms of
financial intermediation is impeded. However, these venture capital firms are, with respect to
their capital, in turn dependent on one or multiple venture capital actor with respect to
fundraising. Combining information collected by Klein (2011) and Gompers & Lerner (2001)
this research states that the amount acquired through fundraising from these actors is
influenced by seven determinants.

First, venture capital fundraising is affected by the state of the economy. The willingness
of investors to provide venture capital firms with capital is related to the expected return of

investments. A higher rate of return results in a higher willingness of investors to supply
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venture capital. Thus, in times of economic growth, when investments generate higher rates of
return, the willingness of investors to funds venture capital firms is higher (Gompers &
Lerner, 2001). Therefore the statement is made that the state of the economy affects the level
of fundraising of venture capital firms.

Second, the level of fundraising is determined by the level of investment liquidity (Giot &
Schwienbacher, 2007; Cumming et al., 2005). The ability to effectively exit investments is
related to the attractiveness of the exit markets (IPO’s). In times of a positive economic
climate the demand for IPO’s is higher and therefore the liquidity risk, with respect to
investments, lower. So, due to this high IPO attractiveness, venture capital firms can more
effectively exit investments and thus raise higher amounts of funds.

Capital gains tax rates are also of influence on fundraising. High capital tax rates, imposed
by governments, will diminish the acquired return of investors (Economist, 2010). As a result,
investing in venture capital firms becomes less profitable what affects the level of funds
raised.

In addition, the labour market conditions are of particular interest to the level of
fundraising as these market rigidities form a large barrier with respect to venture capital
investments (Sahlman, 1990). Strict labour laws will lead to inflexibility of workers as
protection mechanisms constrain companies to fire employees. Besides, high severance
payments make changing the workforce difficult. This will affect the rates of return and
therefore the amount of funds raised.

The fifth determinant on the level of fundraising is the transparency of investments.
Transparency is important for every investor as it provides them with the means to obtain the
right and detailed information about uncertainties, risks and opportunities. The quality of
reporting standards are therefore important to investors. Therefore, high reporting standards
have a positive influence onthe level of fundraising as it creates transparency (Klein, 2011).

Governmental activities and social programs shape the venture capital industry. Their
interference in the venture capital industry influences the market conditions. Eventually, these
actions may hinder the venture capital market and thus making fundraising more difficult
(Klein, 2011).

The last determinant of influence is the performance and reputation of a venture capital
firm. Venture capital firms with acknowledged reputation perceive fewer difficulties in
obtaining funds (Gompers & Lerner, 2001). Primarily established and larger venture capital

firms have thus a higher chance to collect enough capital.
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4.5 Venture capital and exit markets

The assessment of possible exit options is important for venture capitalist with regard to
their choices of investment (Giot & Schwienbacher, 2007). Venture capitalists provide start-
up firms with the necessary financial assets to develop and implement new technologies and
business designs. However, these start-ups lack the cash flow to pay interest, debt or
dividends on given capital. Therefore, the entire return venture capitalists gain is through exit
transactions (Cumming et al., 2005).

There are three types of exit transactions venture capitalist can choose. These are; trade
sales, liquidations and Initial Public Offerings (IPO’s) (Giot & Schwienbacher, 2007; Black &
Gilson, 1998). The most common exit transaction of venture capitalists is an IPO. This, as it
normally provides venture capital firms with the highest return and reputational benefits. Yet,
every exit transaction copes with a certain degree of liquidity risk. Liquidity risk occurs when
a venture capital firm is not able to effectively exit an investment and is therefore being
forced to hold current investments or sell their shares with a loss (Cumming et al., 2005). The
level of liquidity risk is important for venture capitalist as they adjust investment decisions
among other things to the current liquidity conditions (McKenzie & Janeway, 2011).

As mentioned earlier, IPO’s are most commonly used by venture capitalists as exit
transactions (Giot & Schwienbacher, 2007; Cumming et al., 2005). This research therefore
states that liquidity risk refers to IPO exit risk. The risk associated with an IPO as an exit
strategy is related to the economic climate (McKenzie & Janeway, 2011). In times of a
positive economic climate the attractiveness of IPO’s is high, which makes it easier for
venture capitalists to exit their investment. The IPO exit risk (or liquidity risk) is therefore
low. In addition, when the economic climate weakens the opposite occurs. The IPO exit risk
increases as the attractiveness of IPOs by investors decline. Therefore, a change in the

economic climate effects the attractiveness of IPO’s and thus alters perceived IPO exit risk.

5. Venture capital and the financial crisis

5.1 Effects of the crisis on venture capital

As the financial crisis deepened, its effect on the venture capital industry became
apparent. Research done by Block et al (2011) suggests that the crisis led to a decrease in the
total number and the amount invested per funding round. Although this decrease was

considerable in all industries where venture capital is active, the communication industry was
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hit the hardest. Its number of venture capital investments decreased more than 80 percent
(OECD, 2009).

In addition, the decrease was the strongest with respect to early stage investments. Early
stage stages investment dramatically increased by approximately 56 percent (OECD, 2009).
While the crisis affected both the American and European venture capital industry, its effects
have been more severe in the United States. Their total amount of venture capital investments
declined 60%, in the first quarter of 2009. Although venture capital backed firms experience
no sales growth in 2008, their performance was better than non venture capital backed firms
(Colombo, 2011).

5.2 Causes of the effects of the crisis on venture capital

As explained abowve, the venture capital industry was negatively influenced by the
financial crisis. Yet, which features of the venture capital industry were affected by the crisis
and thus caused this decline. The theoretical framework indicates that the development of
venture capital industry, within a country, is dependent on both the investment behaviour of
the venture capitalists as well as the level of fundraising of investors in venture capital firms.
Unfortunately, the financial crisis affected both determinants of the state of the venture capital
industry.

The crisis negatively affected the investment behaviour of venture capitalists as it
worsened the IPO conditions. Due to the crisis, the attractiveness of IPO’s decreases what led
to a higher liquidity risk of investment. Subsequently, this higher liquidity risk results in
fewer investments of venture capital firms (McKenzie & Janeway, 2011). The shift in
investment stages, due to the crisis, is related to the risk associated with early stage start-up

firms (higher uncertainty and intangible assets (Bottazzi & Da Rin, 2002).

With respect to the level of funds raised by venture capital firms the crisis affected four of
its seven determinants. First, the expected return of investments as economic prospers times
generate higher rates of return (Gompers & Lerner, 2001). Second, as the exit conditions
worsened, the liquidity risk increased. The level of liquidity risk does not only effect the
behaviour of the venture capital firms as well as the investors providing these firms with
capital. This higher liquidity risk changes the willingness of investors to provide capital to
venture capital firms as they cannot effectively exit their investments (Giot & Schwienbacher,
2007; Cumming et al., 2005).
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As the economy, and thus the incoming orders, declines the workforce of the start-up
firms has to be reduced. This will result in high severance payments and therefore lower rates
of return (Klein, 2011).

At the start of the crisis it became clear that the level of counter risk imposed within the
financial sector was large. This means that all financial firms are interconnected with each
other. As nobody exactly understood the relation underlying these firms the level of
transparency declined. For investors transparency, obtaining the right and detailed
information about uncertainties and risks, is important. As the level of transparency declined,

so did the number of investments in venture capital firms (Klein, 2011).

6. Research hypotheses

6.1 Syndication

Syndication is a commonly used method in venture capitalism. The ability to reduce risk,
the proliferation of a network within the industry and the creation of a platform for
transferring specific knowledge and assets are important reasons why venture capitalists
syndicate (De Vries & Block, 2011).

An important factor with respect to the syndicate size is the liquidity risk of an
investment, as venture capitalist adjusts their investment decisions according to the current
liquidity conditions. As explained before, with liquidity risk is meant the ability to effectively
exit investments through an IPO (Cumming et al., 2005). Consequently, the state of the IPO
market thereby provides information about the liquidity risk. Meanwhile, the IPO market is
strongly related to the state of the economy (McKenzie & Janeway, 2011). Therefore, a
change in the economic climate affects the IPO market and thus alters the liquidity risk.

Research done by Giot & Schwienbacher (2007), De Vries & Block (2011) and Cumming
et al. (2005) states that a strong IPO market (therefore low liquidity risk) results in an
incentive to syndicate. Their research shows a strong negative relation between the liquidity
of exit markets and the size of the level of syndication. Venture capitalists thus syndicate
more in times when liquidity risk is low as they can liquidate their investments more easily.

In addition, they provide complementary evidence that shows that venture capital firms
start focusing on their primary investments in times of high liquidity risk. Research by De
Vries & Block (2011) and Gompers & Lerner (2001) confirms that venture capital firms
syndicate more during times of low liquidity risk while focussing on existing relationship in

times of an economic crisis (high liquidity risk). This, as the increased risk and uncertainty
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must be closely monitored by venture capital firms. High liquidity risk therefore affects the
degree of syndication as firms are adjusting their existing portfolio to eliminate possible
investment risks (Cumming et al., 2005). In addition, a shake-out within the industry will
occur due to the hardened economic climate and eventually will influence the number of
suitable syndicate partners (Greene, et al, 2001). Therefore, engagement in new investments

with new syndicate partners is low (Mason, 2009).

Cumming et al (2005) and Giot & Schwienbacher (2007) also indicate a difference in the
liquidity of exit markets between Europe and the United States. They argue that exit markets
in Europe are less liquid and developed compared to the United States. This discrepancy
could be explained by the differences between European countries. Whereas the United States
is a more unified and homogenous market the European Union is still influenced by cultural,
fiscal and economical differences. This will influence the development of the venture capital
industry (Economist, 2010).

To summarise, we argue that the level of syndication decreases during the financial crisis
as the level of liquidity risk increases, and it thus becomes more difficult for venture capital
firms to exit investments. In addition, the syndicate size decreases because the financial crisis
leads to a shift in focus of venture capitalists (core investments) (Gompers & Lerner, 2001;
Mason, 2009). In addition, subsequent shake-out hardens the search for suitable syndicate

partners (Green, 2004). With this information the following hypothesis can be formulated:

Hypothesis 1a: The syndicate size within the venture capital industry decreases in times

of the financial crisis in relation to non-economic crises times.

There are differences in the liquidity of the exit markets between the United States and
Europe. Exit markets in Europe are less liquid and developed compared to the United States
(Cumming et al, 2005; Giot & Schwienbacher, 2007). This lower level of liquidity has, as
explained before, a strong negative relation on the syndicate size as venture capitalist cannot
exit investment easy. In addition, differences between the homogeneity of both industries,
with respect to cultural, fiscal and economic discrepancies, are of influence on the
development of the American and European venture capital industry and its level of
syndication (Economist, 2010). Due to these variations between both industries this research

proposes the statement that the syndicate sizes of the American and European venture capital

30



market might be affected differently by the financial crisis. The hypothesis formulated this

statement is:

Hypothesis 1b: The changes in syndicate size, due to the financial crisis, are greater for
the European venture capital industry compared to the United States venture capital
market.

6.2 Venture capital firms

Innovative start-up firms receive venture capital from different types of venture capital
firms. As these venture capital firms fill the financing gap left by other financial institutions,
they are a significant hub in the entire world economy. As mentioned before, research
suggests that the wide range of venture capital actors active in the industry can be classified
into five types of venture capital firms. Consequently, as each type of venture capital firm
consists of multiple actors, it is affected differently by determinants of the venture capital
industry and the entire economy (Jeng & Wells, 2000).

The five kinds of venture capital firms described in the theoretical framework are:
e Independent venture capital firms
e Institutional venture capital firms
e Public venture capital firms
e Corporate venture capital firms

e Financial venture capital firms

The risk aversion of the independent, public and corporate venture capital firms results in a
high affiliation for early stage (seed and start-up) investment (Mayer et al., 2005; Jenkins,
1989; Colombo, 2011), while the institutional and financial venture capital firms focus more
on low risk, later stage (late and expansion) investment (Mayer et al., 2005).

Because these types of firms focus on later stage investments, the state of the IPO market
is of particular interest. Where the state of the IPO market is of less influence on early stage
investments, it is a significant determinant for later stage investments. Since start-up firms
receiving later stage investment will utilize exit markets in an earlier stadium, the state of the
IPO market is an important determinant of its attractiveness (Jeng & Wells, 2000). And

because a change in the economic climate has an immediate effect on the state of the IPO
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market it therefore influences the value of the investment and liquidity risk (McKenzie &
Janeway, 2011; Shefrin, 2007). Research done by Block and Sandner (2009) confirms this
statement. They state that there is a strong negative effect on the amount of funds raised in

later stage funding due to the financial crisis.

Thus, due to the crisis, the attractiveness of IPO’s (hence a higher liquidity risk) decreases
what in turn effects the market for later stage investments. Therefore, as institutional and
financial venture capital firms primarily provide capital to firms in a late stage, they are more
vulnerable to any decrease in demand. With this information this research proposes the

following hypothesis:

Hypothesis 2a: The financial crisis will have a stronger negative effect on the investments
of institutional and financial venture capital firms in relation to independent, public and

corporate venture capital firms.

However, not every venture capital industry is equal. Distributions within an industry,
with respect to their reliance on types of venture capital actors and firms, could differ. An
economic crisis could therefore have a different affect across industries (Bottazzi & Da Rin,
2002).

Research indicates that the American and European venture capital industries have
significant structural differences with respect to reliance on types of venture capital firms.
Where pension funds (institutional venture capital firms) are the largest contributor in the
American venture capital market, the dependence in this type of firm is lower in Europe
(Black & Gilson, 1998; McGlue, 2002). Even today, their share in financing the American
venture capital industry keeps growing. This stability is a sign of the maturity of the American
market as they do not heavily depend on “other” types of venture capital firms (Bottazzi & Da
Rin, 2002).

The European venture capital industry consists for a larger part of financial venture capital
firms (banks) (Mayer et. al, 2005). Researchers do not expect this to change as even the
institutional venture capital firms (pension funds) will likely be controlled by banks the
coming decades (Bottazzi & Da Rin, 2002).

Public venture capital firms are primarily non-existent in the United States. Although this
type of venture capital firm actually exists in America (SBIC's), it’s not considered as a

venture capital firm (Bottazzi & Da Rin, 2002). Public venture capital firms became of more
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significance in Europe after the introduction of the European investment fund in 1994. Since
the mid-2000s both the European Investment Bank and European Commission gave the
investment fund permission to invest on their behalf. From then on, the European Union
became a specialist provider of funding regarding the technology sector (McGlue, 2002).

The independent and corporate venture capital firms are also important in Europe. With
respect to corporate venture capital firms the amount has doubled in the second half of the
1990s (Bottazzi & Da Rin, 2002). Yet, Europe’s reliance on a wide range of different types of
venture capital firms, show that the venture capital market has not yet entered the maturity
stage. Between European countries structural differences exist with respect to the venture
capital industry. However, this research will not emphasize them. The European venture
capital market is seen as one market (Leleux & Surlemont, 2001).

Hypothesis 2a suggests that investments by institutional and financial venture capital firms
will decline more due to the financial crisis. Therefore, this subsequent hypothesis suggests
that the financial crisis had a stronger negative effect on the American venture capital industry
compared to the European venture capital industry, as their dependence on the types of
venture capital firms are dissimilar. Therefore, the effect of the financial crisis might also
differ. As stated before, the American venture capital industry depends heavily on
investments of institutional venture capital firms. About 60% of their market is financed by
institutional venture capital firms (pension funds) (Bottazzi & Da Rin, 2002). Therefore, a
decrease in investments made by institutional venture capital firms will have a strong effect
on the American venture capital market. Meanwhile, Europe is more dependent on a wide
range of venture capital firms. A decrease in investments made by one particular firm
therefore has a smaller effect on the entire venture capital market. With this information the

last hypothesis can be formulated:

Hypothesis 2b: As the financial crisis has a stronger negative effect on the investments of
institutional and financial venture capital firms, the United States venture capital industry
is more negatively affected, compared to Europe, by the financial crisis as its dependency

on these types of venture capital firms is larger.
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7. Research data

7.1 Data description

As described before, the focus of this research is the relation between the venture capital
industry and the financial crisis. Regarding this subject four hypotheses are formulated. These
hypotheses focus on syndicate size and the different types of venture capital firms active
within the industry. The effects of the financial crisis are investigated on both the venture
capital industry as a whole as well as the variances between the United States and European
industries. To test whether the derived hypotheses are valid, the Thompson Venture
Economics database, provided by Thompson Economics, is used for statistical analysis. This
proprietary database, also known as VentureXpert, contains aggregate data information on
cash flows on a fund level; self estimated residual values and calculated rates of return. The
data is acquired from a large number of international venture capital firms (7.000 funds and
23.000 portfolio companies) that voluntarily provide this information on a quarterly basis
(McKenzie & Janeway, 2011). Thus, the VentureXpert database offers extensive coverage
about the venture capital industry from 1969 until present day. Therefore, by means of
guantitative analysis, the information available in this database will be used in order to

understand the effect of the financial crisis on venture capital.

7.2 Period of analysis

This research focuses purely on the effects of the financial crisis. As explained before, the
crisis started to ascend in the summer of 2007 and reached its heights on September 14™ 2008
with the bankruptcy of Lehman Brothers. The fall of this investment bank resulted in a
worldwide financial systems crash caused by unforeseen high level of counter risk. Due to the
significance of this event, the official start of the financial crisis in this research will be linked
to this particular date. The entire period of analysis will be from September 14" 2006 until
September 14" 2010. By including two years before the start of the financial crisis a sufficient
base is created to which results can be compared. In addition, effects of the financial crisis on
the venture capital industry cannot be noticed immediately. Therefore, this research will

include two years after the fall of Lehman Brothers into the analysis.
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7.3 Sample construction

The data used in this research is obtained from the VentureXpert database. Yet, before
analysis the selected data is considerably reduced. First, a selection is made between the
countries analysed. This research focuses on the United States and European venture capital
industry. With respect to the European venture capital industry, only countries which are
member of the European Monetary Union (EMU) are included. Furthermore, the United
Kingdom, although not a member of the EMU, is added to the dataset as it is highly
interconnected, on a political and economical base, with EMU countries. In addition, the
United Kingdom venture capital industry is with respect to the entire European Union too
large to ignore. Therefore, when referred in this research to the “European venture capital
industry” all EMU countries and the United Kingdom are implicated. All other countries, not
within the United States or European venture capital industry are excluded from the dataset.

After fitting the data with respect to the countries of analyses and the period of analysis,
the used variables are analyzed for missing values. Three variables contain missing values.
These variables, age of start-up firms receiving venture capital, age of venture capital firms
and the amount invested per round, are adjusted. Their missing values are removed from the
dataset. In addition, all variables, in which applicable, are adjusted with respect to their mean
in relation to the identification round. This is done as the entire analyses takes place on a

funding round lewvel.

After creating a dataset containing the right period of analysis, the venture capital
industries of interest, a set of variables without missing values and if applicable on funding
round level and converted to its mean, the residual data is cleaned from investments that are
included twice. These duplicates are removed.

Before implementing the adjustments described in this paragraph the number of
observations included in this dataset was 75.428 funding rounds (period: 14-09-2006/14-09-
2010). After selecting only the industries of interest the funding rounds declined to 33.815.
Eventually, after deleting duplicate round and adjusting from missing values the number of
funding rounds in this dataset consists of 14.959. Hence, the dataset used for analysis in this

research, contains 14.959 funding rounds.

7.4 Mainvariables
This research has two main dependent and independent variables (table 2). With respect to

hypotheses 1a and 1b, the main dependent variable of interest is the level of syndication
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(syndicate size). This variable calculates the syndicate size in the venture capital industry
based on the number of venture capital firms investing in a round. With respect to the second
hypotheses (2a and 2b) the dependent variable is venture capital actor. This variable, divided
into 16 categories, provides information about the types of venture capital firms active in the
venture capital industry. With respect to this research these 16 categories are pooled into the
five primary venture capital firms described in the theoretical framework (Table 1). These
five types of venture capital firms (independent, institutional, public, corporate and financial)
are dummy variables where the value 1 indicates that the investment is done by a particular
type of venture capital firm. Table 1 shows the classification of the 16 venture capital actors

into these five types of venture capital firms.

Table 1: Categorization venture capital actors

e Angel Groups

e Individuals

Independent venture capital firms e Other

e Private equity advisor or fund of funds
e Private equity firm

Endowment, foundation or pension fund

Institutional venture capital firms Insurance firm Affiliate

Government affiliated program
Incubator/development program
Investment management firm
SBIC

University program

Public venture capital firms

Corporate PE/Venture

Corporate venture capital firms e Service Provider

e Bank affiliated

Financial venture capital firms « Investment management firm

Notes: This table presents the classification of the 16 venture capital actors into the 5types of venture capital
firms (The classification of the variable VVC actor type is based on the theoretical framework, paragraph 4.3).

The main independent variables are the binary dummy variables crisis period and start-up
region (table 2). The dummy variable crisis period is crucial for this research as it indicates
the period of analysis (financial crisis). This variable is adjusted to include only data
important for this research (paragraph 7.2), where the value 1 indicates observations after the
start of the financial crisis. The second important independent variable is the region of the
start-up firm. This independent dummy variable is an indicator of the location of the start-up.
During the sample construction, the possible location of the start-ups, used for analysis, is

reduced to only the United States and Europe. This independent dummy variable is therefore a
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means to compare these two industries, where value 1 indicates only start-ups from the
European venture capital industry (non-US).

This research tempts to investigate the effects of the crisis between the United States and
European venture capital market. These possible differences are explored by the use of the
interaction variable crisis period and start-up region. When added to the analysis, this
interaction variable indicates of there are significant differences, between both industries, on

the dependent variables as a result of the crisis.

7.5 Control variables

With respect to the entire model a number of variables are added to control for influences
on the dependent variables, other than the independent variables crisis period and start-up
region. These control variables are; venture capital experience, age of start-up firms receiving
venture capital, age of venture capital firms, amount invested per round, stages of venture
capital investment, round number and industry region (table 2). The variables venture capital
experience, age of start-up firms, age of venture capital firms and amount invested per round
are formulated as a logarithm as they are not normally distributed. Inaddition, these variables
are adjusted to funding round levels. The variable with respect to investment stages is
categorized into four binary dummy variables. Each dummy variable indicates a different
investment stage. These investment stages are: seed, early, later and expansion stage. Further,
the control variable round number is included. The last control variable is the industry region
of venture capital firms. This control variable is in the regressions constructed into ten dummy

variables each indicating a different industry focus.
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Table 2: Definitions of variables

Variables Description

Dependent variables:

Syndicate size The number of venture capital actors that collaborate with respect to a particular investment

Independent VVC firms Dummy variable which indicates whether independent venture capital firms are active in a funding round
Institutional VVC firms Dummy variable which indicates whether institutional venture capital firms are active in a funding round
Public VC firms Dummy variable which indicates whether public venture capital firms are active in a funding round
Corporate VC firms Dummy variable which indicates whether corporate venture capital firms are active in a funding round
Financial VC firms Dummy variable which indicates whether financial venture capital firms are active in a funding round
Independent variables:

Crisis period Dummy variable indicating whether an investment takes place before or after the start of the financial crisis
Start-up region Dummy variable which indicates whether the start-up firms is located in the United States or Europe
Crisis*start-up region Interaction variable, combination of crisis period and start-up region

Control variables:

VC experience The level of experience of venture capital firms conducted by the number of investments

VC firm age The age of the venture capital firm in years

Start-up firm age The age of the start-up firm in years

Round amount The amount invested by venture capital firms in start-ups per funding round

Round number The number of times that a start-up firms received venture capital funding

Seed stage investment Dummy variable: indicating whether a venture capital firms invests in seed stage investments

Early stage investment Dummy variable: indicating whether a venture capital firms invests in early stage investments

Later stage investment Dummy variable: indicating whether a venture capital firms invests in later stage investments

Expansion stage investment | Dummy variable: indicating whether a venture capital firms invests in expansion stage investments
Start-up industry Dummy variable: indicating the 10 industry categories of the start-up firm

Notes: All variables are generated at a funding round level.

7.6  Descriptive statistics

A first look at the statistics in table 3 shows that the variables: age of venture capital firms,
the age of start-up firms, round number and amount invested per round are right skewed. In
addition, the dependent variable syndicate size is left skewed. Furthermore, all variables

contain 14.959 observations and after adjustment (see paragraph 7.3) no missing values.
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Table 3: Descriptive statistics: dependent, indepe ndent and control variables.

Variables
Dependent variables:
Syndicate size
Independent VVC firms
Institutional VVC firms
Public VC firms
Corporate VC firms
Financial VC firms
Independent variables:
Crisis period
Start-up region
Control variables:
VC experience
VC firm age
Start-up firm age
Round amount
Round number
Seed stage
Early stage
Later stage
Expansion stage

Start-up industry 1
Start-up industry 2
Start-up industry 3
Start-up industry 4
Start-up industry 5
Start-up industry 6
Start-up industry 7
Start-up industry 8
Start-up industry 9
Start-up industry 10

Observations

14959
14959
14959
14959
14959
14959

14959
14959

14959
14959
14959
14959
14959
14959
14959

14959
14959

14959
14959
14959
14959
14959
14959
14959
14959
14959
14959

Missings

O O O ©O o o

Mean

2.547697
0.9336186
0.0131693
0.0948593
0.1643826
0.1211979

0]0.4383983
00.1530851

O O O O O O O O O OO0 OO o o o o o

0

5.529529
8.563287
7.358325
1.675419
3.540076
0.0882412
0.2396551

0.3032957
0.3038305

0.1095661
0.0697908

0.036834
0.2050271
0.0369009
0.0707935
0.1931947
0.1396484
0.0628384
0.0754061

Standard deviation

1.856205
0.248956
0.1140034
0.2930303
0.3706348
0.3263671

0.4962073
0.3600815

1.9954535
0.6667434
1.034796
1.081095
2.757476
0.2936548
0.4268872

0.4596972
0.4599257

0.3123587
0.2548026
0.1883604
0.4037349
0.1885247
0.2564882
0.3948176
0.3466334
0.2426802
0.2640543

Minimum

O O O O O -

o

0
2.995732
0

O O O O O O OO O O oo o o - o

Maxi mum

59

e i

e

10.82327
10.57977
10.54946
8.594154
22

P P PP R P RPPRPPRPRR PR PR

Notes: This table presents the main statistics of all the variables used in this research.

A first look at the correlation matrix in table 4 shows interesting correlations between

multiple variables. First, with respect to the main dependent variable syndicate size the matrix

indicates, for the variables crisis period and start-up region, a negative correlation with

syndicate size (-0.0800, -0.0966). This might indicate that there is indeed a negative relation

between the financial crisis and the syndicate size. In addition, the negative correlation of

start-up region could imply that there is indeed a difference on the effect of syndicate size,

between venture capital industries. Furthermore, regarding the different investment stages,

syndicate size has the highest correlation with later stage investment (0.1815). Interestingly,

seed and early stage show a, although minor, negative correlation with syndicate size. This
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seems to contradict with the described theory as it indicates that firms, investing in seed and
early stage investments, would syndicate as it reduces risk, fosters knowledge sharing and the
proliferation of networks. At last, with respect to the syndicate size, the correlation matrix

indicates a high correlation with the invested amount per round.

Also the other main dependent variable, types of venture capital firms, shows in relation to
some variables interesting results. First, the correlation matrix (table 4) indicates that
corporate and financial venture capital firms correlate the highest with respect to syndicate
size (0.3879, 0.2767). Whereas the correlation between public venture capital firms and
syndicate size is the smallest with a correlation of 0.1411. The high positive correlation
between corporate venture capital firms and syndicate size contradicts with previous research.
However, the literature indicates that the previous strategy of corporate venture capital firms
had no significant results. This high correlation could therefore indicate a shift in their
strategy. In addition, the literature states that independent venture capital firms invest
foremost in seed and early stage investment firms. Yet, the correlation matrix shows a
negative correlation with respect to these investments (-0.0269, -0.0069). This is similar to
corporate venture capital firms (-0.0222, -0.0437). The negative correlation of corporate
venture capital firms with early stage investment also contradicts regarding previous research.
The same reasoning as explained above is applicable here. With respect to the variable crisis
period, only the public venture capital firms show a, although minor) positive correlation
(0,020). Furthermore, independent and corporate venture capital firms show a negative
correlation with respect to start-up region (-0.1275, -0.0413).

The highest correlation can be found between the variables venture capital experience and
venture capital age (0.7140). This positive correlation is not surprising as the age of a venture
capital firms is an important determinant for the number of investments made and thus the

acquired experience of the venture capital industry.
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Table 4: Correlation matrix of dependent, independent and control variables.

Independent VC firms
Institutional VC firms
Public VC firms
Corporate VC firms
Financial VC firms
Start-up region

Crisis period

Crisis period*start-up region
VC experience

VC firm age

Start-up firm age
Round number

Round amount
Seed stage
Early stage

Later stage
Expansion stage

syndicate size

0.2405

0.2939
-0.0561
-0.0784

0.1815

0.0113

Independent VC firms

-0.0422
-0.3352
-0.0795
-0.1972
-0.1275
-0.0345
-0.0964

0.1655

0.0619
-0.0291

0.1124

0.0012
-0.0269
-0.0069

0.0498

0.0144

Institutional VVC firms

0.0146
0.0469
0.0415
0.0339
-0.0111
0.0287
-0.0230
0.0004
0.0237

0.0414

0.0548
-0.0049
-0.0209

0.0284

0.0027

Public VC firms

0.0300
0.2188
0.0841
0.0197
0.0746
-0.1375
-0.0664
0.0024

-0.0333

-0.0239
0.0320
0.0171
0.0167

-0.0154

Corporate VC firms

0.0597
-0.0413
-0.0418
-0.0187

0.0137

0.0258

0.0319

0.0949

0.1489
-0.0222
-0.0437

0.0715
-0.0106

Financial VC firms

0.1686
-0.0115
0.1163
-0.1277
-0.0027
0.1090

0.0520

0.1258
-0.0556
-0.0746

0.1008

0.0174

Start-up region

0.0513
0.6759
-0.0992
-0.0303
0.0736

-0.1356

-0.0362
-0.0105
-0.0186
-0.0915

0.1010

Crisis period

0.3252
0.0355
0.0554
0.0785

0.0425

-0.0427
-0.0226

0.0522
-0.0108
-0.0166

Crisis period*start-up

region

-0.0862
-0.0306
0.0588

-0.1265

-0.0394
-0.0326
0.0068
-0.0417
0.0560

VC experience

0.7140
-0.0168

0.0939

0.0537

-0.0055
0.0018

-0.0129
0.0006

VC firm age

0.0819

0.1211

0.0939
-0.0442
-0.0677

0.0497

0.0199

Start-up firm age

0.4017

0.1163
-0.4092
-0.3831

0.4441

0.0654

Round number

0.0868
-0.2273
-0.3184

0.4494
-0.0272

Round amount

-0.0974
-0.1298
0.0333
0.0273

Seed stage

-0.1697
-0.2012
-0.1989

Early stage

-0.3677
-0.3668

Later stage

-0.4280

Notes: Correlation matrix of dependent, independent and control variables. Variable start-up region excluded fromcorrelation matrix due to its minor importance with respect to this research.
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7.7 Methodology

To test the validity of the hypotheses, different models of the dependent variables
syndicate size and types of venture capital firms, are created. A Shapiro Wilk test is executed
to test if the data is normally distributed and confirms this statement (Multivariate Data
Analysis: A global perspective, 2010, p. 73). Furthermore, all models in this research are
reported as robust standard errors as White's test indicates that the variables show signs of
heteroskedasticity (Principles of Econometrics, 2008, p. 215). With respect to multi
collinearity, VIF tests are performed on the OLS regression. These VIF tests are performed on
all models used in this research to make sure the results are robust. These tests indicate that
only the variables, with respect to the investment stages, show signs of multi collinearity
(Multivariate Data Analysis: A global perspective, 2010, p. 161). Therefore, the variable early

stage is omitted from the regression.

The first main dependent variable is syndicate size. As this variable is a count variable, the
use of ordinary count models, poisson or negative binomial models, is appropriate (Principles
of Econometrics, 2008, p. 437). With respect to this research the poisson model is preferred as
there are no significant signs of over dispersion. This is concluded as the variance of the
dependent variable syndicate size is approximately equal to its mean (Multivariate Data
Analysis: A global perspective, 2010, p. 74). In addition, multiple goodness of fit tests,
confirms the use of the Poisson model. As the data includes not a large amount of zero's,
generating zero inflated Poisson models is not necessary. Furthermore, to increase the

interpretability all the results of the poisson models are reported as incidence-rate rations.

To test whether the second hypotheses (2a, 2b) are valid this research uses a binary logistic
model for its dependent variables; independent, institutional, public, corporate and financial
venture capital firms. A logit model is used as the five dependent variables are binary dummy
variables taking values of either 0 or 1 (Principles of Econometrics, 2008, p. 425). To increase

the interpretability of the logit models all the results are reported as odds ratio's.

8. Regression results

After describing the research data, descriptive statistics and methodology in chapter 6 and
7, the main results, conducted from the regression analysis, will be interpreted. Table 5 shows

the regression results with syndicate size as the main dependent variable. It explains whether
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the syndicate size of firms is negatively affected by the crisis and its difference between the
two industries. Table 6 tests if institutional and financial venture capital funds are more
negatively affected by the crisis compared to other funds. In addition, this table shows
whether the United States” venture capital industry is affected more negatively by the
financial crisis. This, as their industry is more dependent on the types of venture capital firms,

for which this research predicts that they will be more negatively affected by the crisis.

8.1 Syndicate size

Presented in table 5 are three different models generated for the analysis of the syndicate
size of venture capital firms. All the results are reported as incidence-rate ratio's and have
robust standard errors. The first model includes the regular control variables plus the
independent variable start-up region. This model focuses on the level of syndication across
the two industries. In the second model the independent dummy variable crisis period is
included. This model shows whether the level of syndication decreases in times of the
financial crisis. The last model adds the interaction variable crisis period and start-up region.
This interaction variable combines the effects of these two independent variables and test
whether they significantly modify each other. Thus, it therefore indicates whether the
syndicate size of European venture capital firms is affected more by the financial crisis
compared to the United States venture capital market. In addition, when analysing the results,

all control variables are held constant.

The independent variable start-up region is significant in all models, presented in table 5,
ata 1% level. The first model indicates that the European venture capital industry is expected
to have approximately a 12% lower level of syndicate size (0.8797706) compared to the
United States. Even by including the dummy variable crisis period within the model, the

variable start-up region shows minor changes.

The dummy variable crisis period is also significant at a 1% rate in all models. The results
indicate that the period after the fall of Lehman Brothers is expected to negatively affect the
syndicate size by 8 percent (0.9185861) compared to the period before the crisis. Thus the

financial crisis affects the syndicate size of venture capital firms.

When looking at the third and final model in table 5, the interaction variable crisis

period*start-up region indicates that the effect of the financial crisis on the level of
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syndication is greater for the United States as for the European venture capital industry. The
syndicate size of the European venture capital industry is expected to be, even in times of the

financial crisis, larger at a rate of 12 percent compared to the United States (1.120043).

With respect to the different venture capital firms and their level of syndication, the results
in the models indicate that all venture capital firms have a positive and significant relation.
Thus, all venture capital firms syndicate. Independent venture capital firms tend to syndicate
on average 163% more of their investments, compared to other types of venture capital firms.
Corporate venture capital firms tend to syndicate the least (27%). Other variables do not
deviate significantly between models and show no peculiar results. The Pseudo R2 of the three
models indicates that the level of improvement over the intercept model, by including more
variables, did not alter significantly. In addition, the low values of the pseudo R? indicate that

the presented models are a better fit than the intercept model.

8.1.1 Hypothesis 1a
The second model indicates highly significant results, that the financial crisis negatively
affects the level of syndication of venture capital firms. The syndicate size within the venture

capital industry decreases by 8.125 percent. The first formulated hypothesis is valid.

8.1.2 Hypothesis 1b

In addition, the results suggest that the effects of the financial crisis on syndication are
smaller for European venture capital firms. This difference of effects, between the United
States and European venture capital industry, is 12 percent. Thus, the level of syndication
within the European venture capital industry, in times of the financial crisis tends to be higher
compared to the United States venture capital industry. Thus, the second hypothesis is
supported by the obtained results.



Table 5: Poisson regressions: syndication

Poisson Regression. Dependent Variable Syndicate Size

Explanatory variables ) @) (3)
Start-up region 0.8797706*** 0.8852198*** | 0.8394551***
(0.0151096) (0.0153488) (0.0265286)
Crisis 0.9185861*** | 0.9045721***
(0.0088043) (0.0092086)
Crisis*start-up region 1.120043***
(0.0428676)
VC experience 1.057027*** 1.056885*** 1.057049***
(0.003668) (0.0036591) (0.0036641)
VC firmage 0.9289803*** 0.9331187*** | 0.933592***
(0.0091501) (0.009205) (0.0091868)
Start-up firm age 0.9457273*** 0.9507203*** | 0.9512674***
(0.0057073) (0.0057739) (0.0057546)
Round amount 1.138361*** 1.136374*** 1.136608***
(0.0053) (0.0052707) (0.0052791)
Round number 1.023879*** 1.02517*** 1.025853***
(0.0022641) (0.0022599) (0.0023475)
Independent VC firms 2.650109*** 2.637646*** | 2.636882***
(0.0537233) (0.0534024) (0.0534947)
Institutional VC firms 1.55447*** 1.549003*** 1.545876***
(0.0518661) (0.0512187) (0.0510929)
Public VC firms 1.35038*** 1.357855*** | 1.35674***
(0.0253729) (0.0253376) (0.025594)
Corporate VC firms 1.273281*** 1.270731*** | 1.269659***
(0.0077897) (0.0077035) (0.007841)
Financial VC firms 1.479942*** 1.474028*** | 1.474389***
(0.0210362) (0.020765) (0.0207489)
Start-up industry Embedded in regression | Yes Yes
VC investment stages Embedded in regression | Yes Yes
Number of observations 14.961 14.961 14.961
Loglikelihood -25.958,242 25.922,482 -25.915,117
Pseudo R2 0.1512 0.1529 0.1531

Notes: Models 1, 2 and 3 represent poisson models. The dependent variable is the syndicate size of venture
capital firms. All models are reported as incidence rate ratio's and robust standard error’s. The first model
excludes the variables crisis period and crisis-period*start-up region. The second model represents both start-up
region and crisis period. The third model includes all the variables. The control variab les start-up industry and
venture capital investment stages are, although not presented in the model, included in the regressions.
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8.2 Types of venture capital firms

Presented in table 6 are the five different types of venture capital firms, used as dependent
variables in binary logistic regressions. As explained before, all the results are reported as
odds ratio’s (higher interpretability) and robust standard errors (heterogeneity). The table
shows two analyses for each dependent dummy variable.

The first model includes the regular control variables, the independent variable start-up
region and the independent dummy variable crisis period. This model thus indicates the
effects of the financial crisis on the level of investments by a particular venture capital firm.

The second model adds the interaction variable crisis period and start-up region. This
model focuses on the impact the financial crisis of these distinct types of venture capital
firms, with respect to the start-up region. This interaction variable thus indicates whether the
investments of a particular type of venture capital firms, in the European venture capital
industry, is affected more by the financial crisis compared to the United States venture capital
industry.

When looking at the first models in table 6, with respect to all the different types of
venture capital firms, the independent variable start-up region is significant in all models at a
5% or in most cases a 1% level. The results indicate that the odds for start-up firms in the
European venture capital industry, of receiving venture capital from independent, public and
financial venture capital firms is 2.219, 1.577 and 3.236 times larger than the odds that start-
up firms in United States venture capital industry receive capital from these particular types of
firms. When looking at the crisis period variable the model shows that the dependent variable
institutional venture capital firms has no significant effect with respect to the crisis. The other
types of venture capital firms are significant at a 5% and foremost a 1% level. The first model
shows a positive effect on the investment by public venture capital firms. This means that, in
times of the financial crisis, the odds that start-up firms are financed by public venture capital
firms, increases (1.145443). Yet, the other venture capital firms show a decrease in the chance
that they invest in firms during the financial crisis (0.790062, 0.8319873 and 0.8756678).

For the second model in table 6 the interaction variable is included. The interaction
variable explores if the effects of the financial crisis on the investments by these particular
types of firms, alter between different start-up regions. The interaction variable is only
significant for the dependent variables institutional and corporate venture capital firms. Only

within these models are the variables crisis period and start-up region, with respect to the
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dependent variables, significantly modified by each other. The interaction variables of the
institutional and corporate venture capital firms are respectively significant at a 5% and 1%
level. The odds rates of these variables are 2.050111 and 1.771087. These results indicate the
chance that the effects of the crisis, on the investments by these two types of venture capital
firms, in the European industry, are lower. Thus, the odds rates show that these types of
venture capital firms, in the United States venture capital market, are 2.05 and 1.77 times as
negatively affected by the financial crisis compared to Europe. The investments of
institutional and corporate venture capital firms in Europe, in times of the financial crisis, are
higher compared to the United States.

The results with respect to the control variables show that the age of start-up firms has only
a significant effect on independent venture capital firms. Meanwhile, the amount invested per
round and the round number has a significant effect for all the types of venture capital firms
except independent venture capital firms. All models fit the data and Pseudo R2 for each of
the two generated models indicates that the level of improvement over the intercept model, by

including the interaction variable, did not alter significantly.

8.2.1 Hypothesis 2a

The third hypothesis suggested that the crisis will have a stronger negative effect on the
investments of institutional and financial venture capital firms in relation to independent,
public and corporate venture capital firms. The obtained results indicate that this hypothesis is
not supported as it shows no significant effect of the crisis on institutional venture capital
firms and financial venture capital firms are not more negatively affected compared to other

venture capital firms.

8.2.2 Hypothesis 2b

The last formulated hypothesis proposes that, as the financial crisis has a stronger negative
effect on the investments of institutional and financial venture capital firms, the American
venture capital industry is more negatively affected as it is more dependent on these types of
venture capital firms. The obtained results indicate that the second hypothesis is valid. The
validity of the hypothesis is in contrast with the results found with respect to hypothesis 2a
which indicates that institutional and financial venture capital firms are not more negatively

affected by the financial crisis. Yet, the significant results for institutional and corporate
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venture capital firms indicate that the effects of the crisis, for the United States venture capital
industry, are greater. The odds rates show that institutional and corporate venture capital
firms, in the United States venture capital industry, are 2.05 and 1.77 times as negatively
affected by the financial crisis compared to Europe. Thus, the investments of institutional and
corporate venture capital firms in Europe, in times of the financial crisis, are higher compared
to the United States.
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Table 6: Loqgit regressions: Types of venture capital firms

Binary logistic regression. Dependent variables: five types of venture capital firms

Independent VC firms Institutional VC firms Public VC firms Corporate VC firms Financial VC firms
1) @) ) @) 1) @) 1) @) ) @)
Start-up region 0,5688991*** 0,5042377*** | 2,219409*** [ 1,610591** 1,577051%** | 1,443644*** | 0,8507562** | 0,6479289*** | 3,236667*** | 2,956784***
(0,0480932) (0,574742) (0,3989314) (0,3873596) (0,116811) (0,1464513) (0,0601769) (0,0645512) (0,2087427) (0,2545965)
Crisis period 0,7900625*** 0,7372391*** | 0,8204763 0,6745256** | 1,145443*** [ 1,100396 0,8319873*** | 0,7706962*** | 0,8756678** | 0,8293244***
(0,05514) (0,0604006) | (0,122656) (0,1209881) | (0,0668121) | (0,0732694) | (0,038967) (0,0391375) | (0,0475507) | (0,0525477)
Crisis*start-up 1,265611 2,050111** 1,189998 1,771087*** 1,21669
reen (0,1950603) (0,7009362) (0,1652979) (0,245853) (0,1518361)
VC experience 1,483386%** 1,481837*** | 0,8173706*** | 0,8176703*** | 0,7389656*** | 0,7385148*** | 1,110626*** | 1,113061*** | 0,7002417*** | 0,6998661***
(0,0478142) (0,0476566) (0,0387667) (0,0392975) (0,0152156) (0,0152131) (0,020643) (0,0208308) (0,0129831) (0,0130016)
VC firm age 0,63764*** 0,633005*** | 1,371459** 1,381283** 1,317177*** | 1,318343*** | 0,6548043*** | 0,6537292*** | 1,856812*** | 1,861645***
(0,0530622) (0,0530223) (0,2106323) (0,2150189) (0,0755488) (0,0757147) (0,0329095) (0,0331089) (0,0975391) (0,0980798)
Start-up firm age 0,7733702*** 0,7742265*** | 0,9629767 0,9634181 0,9436014* 0,9441788* 0,9590085 0,9610982 1,048205 1,049003
(0,0334649) (0,0334781) (0,0862993) (0,0867355) (0,0314422) (0,0314802) (0,027731) (0,0278153) (0,0364357) (0,0364702)
Round amount 0,960437 0,9602781 1,492261*** | 1,493448*** | 0,9310292** | 0,9308315** | 1,419922*** | 1,420569*** | 1,434042*** | 1,434376***
(0,0353279) (0,0352603) | (0,0874797) | (0,0879315) | (0,026098) (0,0261226) | (0,0294123) | (0,029538) (0,0347833) | (0,0348543)
Round number 1,20861 1,211993*** | 1,094923*** | 1,101565*** | 0,9573715*** | 0,9589026*** | 1,049978*** | 1,053593*** | 1,027771*** | 1,029601***
(0,028716) (0,0289211) (0,0225215) (0,0227333) (0,0124828) (0,0125444) (0,0091302) (0,0092366) (0,013874) (0,0104447
Start-up industry Embedded in regression | Yes Yes Yes Yes Yes Yes Yes Yes Yes
VC investment Embedded in regression | Yes Yes Yes Yes Yes Yes Yes Yes Yes
sl)\;[jgrﬁber of 14.959 14.959 14.959 14.959 14.959 14.959 14.959 14.959 14.959 14.959
observations
Log likelihood -3.222,7474 -3.221,5401 -985,05969 -982,81511 -4.380,2429 -4.379,4501 -6.307,4018 -6.298,9121 -4.887,2545 -4.885,9479
Pseudo Rz 0,1177 0,1180 0,0607 0,0628 0,0664 0,0666 0,0564 0,0577 0,1153 0,1156

Notes: Models 1 and 2 represent logit models. The dependent variables are the distinct types of venture capital firms. All models are reported as odds ratio’s and robust

standard error’s. The interaction variable crisis period*start-up region is excluded from model 1 with respect to every regression. The control variab les start-up industry and

venture capital investment stages are, although not presented in the model, included in the regressions.

49




9. Discussion

This final chapter will discuss the obtained results of this research. After providing a
critical reflection with respect to the results, the contributions of this research to venture
capitalism are explored. In addition, important limitations, with respect to this research, and
suggestions for future research are presented. This chapter will end with a short conclusion

regarding the entire research.

9.1 Summary of the results

The obtained results indicate that the level of syndication decreases due to the financial
crisis, in both the United States and European venture capital industry. However, the effect of
the financial crisis, on syndicate size, differs across industries. The results show that the
effects of the crisis on syndicate size are smaller in the European venture capital industry
compared to the United States.

Furthermore, this research suggests that the investments of institutional and financial
venture capital firms are not more negatively affected by the crisis compared to other types of
venture capital firms. In addition, the obtained results confirm that the United States venture
capital industry, with respect to investments of the types of venture capital firms, is more

negatively affected by the financial crisis as their European counterpart.

9.2 Discussion of the results

The results confirm the rationale that venture capital firms attach higher value to the
liquidity risk of their investments, with respect to syndication decisions, than the reduction of
risk, increased knowledge sharing between venture capital firms and the proliferation of
networks (De Vries & Block, 2011; Ooghe et al., 1991; Cumming et al., 2005). Thus, this
research therefore supports previous research done by Giot & Schwienbacher (2007) and
Cumming et al. (2005) which indicates that syndication is only attractive for venture capital
firms in times of a positive economic climate (low liquidity risk) as venture capital firms can
more easily exit syndicate investments. In addition, venture capital firms may have shifted
their focus to their core investments as the increased risk and uncertainty must be closely
monitored (Cumming et al., 2005). Furthermore, a possible shake-out that occurred due to the

crisis, might have led to less suitable syndicate partners (Green, 2004; Mason, 2009).
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The outcome that the effect of the crisis on syndication is stronger on the United States
venture capital industry contradicts with the rationale based on the formulated theoretical
framework. This research suggested that, as the European venture capital exit markets are less
developed and liquid compared to the United States, their lower level of liquidity will result in
a higher vulnerability with respect to sudden changes in the economic climate and thus the
level of syndication during the financial crisis (Cumming et al, 2005; Giot & Schwienbacher,
2007). In addition, it was expected that, during the crisis, the economical, cultural and
political differences between European countries would be an important determinant with
respect to the syndicate size. While the United States is viewed as a homogenous market, the
European Union is still far from total integration (Economist, 2010). Therefore, the relative
higher transaction costs, during the financial crisis, for syndicates were expected to have led
to a lower syndicate size for the European venture capital industry (De Vries & Block, 2011).

However, the obtained results indicate otherwise.

The statement that investments by institutional and financial venture capital firms are more
vulnerable with respect to a change in the economic climate, is invalid. Even though they
utilize the exit markets in the nearer future (higher ratio later stage investments), they seem
less affected by a change in the liquidity of exit markets (IPO’s) (De Vries & Block, 2011).

In addition, although the formulated theory, that the American venture capital industry was
hit harder by the financial crisis, was supported by the results, the proposed rationale behind
this was incorrect. The theory was based on the rationale that, as the investments by
institutional and financial venture capital firms were hit harder, and the dependency of the
United States venture capital industry on these types of firms was higher; their industry would
be hit harder by the financial crisis (Bottazzi & Da Rin, 2002). However, the obtained results
could not confirm that the investments by institutional and financial venture capital firms
were more negatively affected. But, the results did indicate that the United States venture
capital industry, with respect to the investments of the types of venture capital firms, was

more negatively affected by the financial crisis.

9.3 Scientific contribution
Preliminary research done by Cumming et al. (2005), De Vries & Block (2009) and Giot &
Schwienbacher (2007) indicate that there is a strong negative relation between the state of the

economy and the level of syndication. This contradicts with the common theoretical reasoning
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that, in times of an economic crisis, when risks increase and accurate knowledge and a large
network become more essential, the syndicate size is expected to increase.

The obtained results indicate that the financial crisis indeed had a negative effect on the
level of syndication. It thus confirms the opposed contradiction between theory and practice
and contributes to this stream of literate by providing more scientific evidence with respect to
the negative effects of the state of the economy on the level syndication.

Furthermore, by analysing both the United States and European venture capital industry
separately, region specific information is obtained with respect to the influence and magnitude
of the financial crisis on their level of syndication. It therefore contributes to the stream
venture capital literature as it provides a better insight with respect to the differences between

these venture capital industries.

In addition, this research tried to provide scientific insights with respect to the effects of
the financial crisis on the investments of the different types of venture capital firms. This, as
these effects have not yet been explored within contemporary scientific research. The
obtained results in this research thus contribute to the development of a better scientific
insight with respect to this field of venture capital. In addition, by analysing the relation
between the financial crisis and the investments of these types of venture capital firms,
valuable information is provided with respect to its implications for start-up firms for the
entire venture capital industry as well as the United States and European venture capital

industry on an individual level.

9.4 Suggestions for future research and limitations

This research analyses the effects of the financial crisis on venture capital, specifically the
syndicate size and the investments of the distinct types of venture capital firms. The results
indicate that the level of syndication tends to be lower in the United States venture capital
industry in times of the financial crisis. Future research might take a closer look at what
caused this effect to be larger for the United States compared to Europe.

In addition, the formulated hypothesis, that investments by independent and financial
venture capital firms are more vulnerable with respect to the effects of the financial crisis, was
not supported by the obtained results. This invalidity of the hypothesis contradicts with the
theoretical framework, which suggest that as these venture capital firms utilize the exit
markets in the nearer future (higher ratio later stage investments), they are more affected by a

52



change in the liquidity of exit markets (IPO’s) (De Vries & Block, 2011). Future research
could elaborate this contradiction between theory and practice and try to provide a valid
explanation for this result.

In addition, the obtained results indicate that in times of the financial crisis all types of
venture capital firms, except public venture capital firms, decrease their investments. This
result could indicate that governments try to fill the financing gap in venture capital, due to a
change in the investments of other types of venture capital firms, as an immediate result of the
financial crisis. This development could be interesting to further explore.

At last, the correlation matrix indicated that corporate venture capital firms have a negative
correlation with respect to seed and early stage investment. As this contradicts with previous
research it would be interesting to investigate whether corporate venture capital firms have

experienced a strategy shift with respect to the stages of investment.

With respect to this research, numerous limitations can be conducted. First, this research
categorized a set of venture capital actors into five types of venture capital firms. Yet, these
actors might have some overlay with multiple types of venture capital firms. So, the results
with respect to the investments by venture capital firms could show minor changes when
venture capital actors are categorized differently. Second, this research compares all results
between the United States and European venture capital industry. The European venture
capital industry consists, in this research, of EMU member countries and the United
Kingdom. The inclusion of the United Kingdom or the exclusion of other European Union
countries could provide different results. Third, the number of control variables added to the

regression models are minor compared to the available number of control variables.

9.5 Conclusion

The purpose of this research was to explore the effects of the financial crisis on venture
capital and subsequent differences between the United States and European venture capital
industry. This primarily on two aspects: the syndicate size and the investments of the different
types of venture capital firms. Before analysing the data a theoretical framework was created
which explained all the important aspects and determinants of venture capital. By use of
poisson and logit regression models the results were obtained. The first model indicated that
the financial crisis negatively affected the level of syndication. Hence, the number of

syndicate partners declined in both industries. In addition, this effect was smaller for the
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European venture capital industry compared to the United States. The second model
investigated whether the investments of the five distinct types of venture capital firms were
affected by the financial crisis and whether this differs between the United States and Europe.
Although the results indicates that some of these types of venture capital firms were
influenced by the financial crisis, the results did not confirm the expectation that investments
by institutional and financial venture capital firms were more negatively affected. Meanwhile,
the assumption that the United States venture capital industry, with respect to the investments
of venture capital firms, was affected more negatively by the financial crisis was supported by
the results.

Thus, this research can conclude that the financial crisis influences venture capital as it

decreases the syndicate size and effects the investments of venture capital firms.

54



10 References

e Acharya, V & Richardson, M & Nieuwerburgh, S & White, L., “Guaranteed to fail:
Fannie Mae, Freddy Mac, and the Debacle of Mortgage Finance”, 2011, United

Kingdom: Princeton University press.

e Amit, R & Brander, J & Zott, C., “Why do venture capital firms exist? Theory and
Canadian Evidence”, Journal of Business Venturing, 1998, (13:441-446).

e Bottazzi, L & Da Rin, M., European Venture Capital”, Economic policy, 2002, (1-41).

e Berniker, M., “Venture Capital Takes a Fall”, Global Finance, 2001, (154, 48-50).

e Black, B & Gilson, R., “Venture capital and the structure of capital markets: banks

versus stock markets”, Journal of Financial Economics, 1998, (47:243-277).
e Block, J & Sandner, P., “What is the effect of the financial crisis on venture capital
financing? Empirical evidence from US Internet start-ups”, Venture Capital, 20009,

(11:4, 295-309).

e Block, J] & De Vries & G, Sandner, P., “Venture capital and the financial crisis: An

empirical study across industries and countries”, Venture Capital, 2012, (1-27).

e Colombo, M., “Venture Capital: Political lessons from the VICO project”, 2011, (1-
29).

e Cordon, W., “The world Credit Crisis: Understanding it, and what to do”, The world
Economy, 2009, (1-17).

e Cumming, D & Fleming, G & Schwienbacher, A., “Liquidity Risk and Venture
Capital Finance”, Financial Management, 2005, (77-105).

55



De Vries, G & Block, J., “Venture capital syndication in times of economic crisis”,

Venture Capital, 2011, (13:3, 195-213).

Dewatripont, M & Rochet, J & Tirole, J., “Balancing the banks: Global lessons from
the Financial Crisis”, 2010, United Kingdom: Princeton University Press.

Ernst & Young,, “Global IPO trends 2012”, EYGM Limited, 2012.

Fried, V & Hisrich, R., “Venture capital and the investor”, Management Research
News, 1992, (15:4, 28-39).

Giot, P & Schwienbacher, A., “IPOs, trade sales and liquidations: Modelling venture
capital exits using survival analysis”, Journal of Banking & Finance, 2007, (31: 679-
702).

Giudici, G & Paleari, S., “The Optima 1 Staging of Venture Capital Financing when
Entrepreneurs Extract Private Benefits from Their Firms”, Enterprise & Innovation

Management Studies, 2000, (2: 153-174).

Gompers, P., “Optimal Investment, Monitoring and the Staging of Venture Capital,
The Journal of Finance, 1995, (50: 1461-1489).

Gompers, P & Lerner, J., “The Venture Capital Revolution”, The Journal of Economic
Perspectives, 2001, (15:2, 145-168).

Green, M., “Venture capital investment in the United States 1995-2002”, The
Industrial Geographer, 2004, (2:1, 2-30).

Hair, J & Black, W & Babin, B & Anderson, R., “Multivariate Data Analysis: A
global perspective”, 2010, Pearson Global Editions.

56



Hege, U & Palomino, F& Schwienbacher, A., “Determinants of Venture Capital
Performance: Europe and the United States”, RICAFE - Risk Capital and the

Financing of European Innovative Firms, 2003, (1-42).

Herring, M., “Europe s tech entrepreneurs: Blooming”, The Economist, 2010.

Hill, R & Griffiths, W & Lim, G., “Principles of Econometrics”, 2008, United States:
John Wiley & Sons.

Jeng, L & Wells, P., “The determinants of venture capital funding: evidence across

countries”, Journal of Corporate Finance, 2000, (6: 241-289).

Klein, N., “Drivers of Venture Capital Fundraising and the Financial Crisis”, 2010,
Germany: GRIN.

Kortum, S & Lerner, J., “Assessing the contribution of venture capital to innovation”,
Journal of Economics, 2004, (314, 674-692).

Lastra, M & Wood, G., “The crisis of 2007-09: Nature, causes and reactions”,
Journal of International Economics Law, 2010 (13:3, 531-550).

Leleux, B & Surlemont, B., “Public versus private venture capital: seeding or
crowding out? A pan-European analysis”, Journal of Business Venturing, 2001, (18:

81-104).

Lerner, J., “The syndication of Venture Capital Investments”, Financial Management,
1994, (23:3, 16-27).

Mason, C., “Venture capital in crisis?”” Venture Capital - An International Journal of
Entrepreneurial Finance, 2009 (11:4, 279-285).

57



Mayer, C & Schoors, K & Yafeh, Y., “Sources of funds and investment activities of
venture capital funds: evidence from Germany, Israel, Japans and the United
Kingdom”, Journal of Corporate Finance, 2005, (11: 586-608).

McGlue, D., “Funding of venture capital in Europe: Issues for public policy”,

International Journal of Entrepreneurial Finance, 2002, (4:1 45-58).

McKenzie, M & Janeway, W., “Venture capital funds and the public equity market”,
Accounting and Finance, 2011, (51: 764-786).

Obstfeld, M & Rogoff, K., “Global imbalances and the Financial Crisis: Products of

Common Cause”, Berkeley University, 20009.

OECD, “Venture capital in the economic crisis”, OECD Science, Technology and
Industry Scoreboard, 2009 (1-4).

Ooghe, H & Manigart, S & Fassin Yves., “Growth patterns of the European Venture
Capital Industry”, Journal of Business Venturing, 1991, (6: 381-404).

Orlowski, L., “Stages of the 2007/2008 Global Financial Crisis: Is there a Wandering
Asset-Price Bubble?”, Economics E-journal, 2008, (43, 1-40).

Roure, J & Keeley, R & Heyden van den, T., “European Venture Capital: Strategies
and Challenges in the 90s”, Economic Management Journal, 1990, (8:2, 243-252).

Sahlman, W., “The structure and governance of venture-capital organizations”,

Journal of financial Economics, 1990 (27, 473-521).

Schilit, W., “Globalisation of Venture Capital”, Business Horizons, 1992, (35:17-23).

Shefrin, H., “Behavioural Corporate Finance: Decisions that create value”, 2007,

United States: McGraw-Hill Irwin.

58



Tyebjee, T & Vickery, L., “Venture Capital in Western Europe”, Journal of Business
Venturing, 1988, (3: 123-136).

Zider, B., “How Venture Capital Works, Harvard Business Review, 1998, (98608-
98611).

59



60



