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ABSTRACT 

This dissertation picks-up a current discussion amongst academics, practitioners, and politicians that criticize 

a lack in late-stage venture capital (VC) financing for promising European startups and warn about severe 

consequences for the European economy if this situation remains. To better understand this lack of financing, 

an empirical analysis on a panel of 16 European countries has been conducted to identify the determinants of 

late-stage VC investments in Europe. Among the five identified variables of interest, namely pension fund 

contributions, divestments via IPOs, trade sales, and write-offs, as well as socioeconomic conditions, the im-

pact of IPO divestments has been found positive and significant. The finding on IPOs is robust to further 

specifications and confirms the substantial relationship between late-stage VC investments and the public eq-

uity markets. The results allow for the conclusion that a high number of IPO divestments are a strong driver 

of late-stage venture capital activity in Europe. The findings complement the wide field of venture capital 

research by taking on a specific perspective of the late-stage VC activity in Europe and should give policy-

makers valuable recommendations on how to address the lack of late-stage financing through institutional 

changes in the public equity markets. 
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INTRODUCTION 
 

“Venture capital is much more than a funding instrument or an asset class. It is a central tool for fueling 

enterprise, sparking innovation in future technologies and powering growth” (Stresing et al., 2018, p. 3). 

In economic terms, output is defined as a combination of capital and labor. To increase economic output with 

given inputs, economies need to increase their productivity by introducing innovation (Romer, 1990; Solow, 

1956). While large corporations invest extensive amounts in R&D to upgrade their value proposition, it is often 

the young entrepreneurial companies that drive the introduction of high impact innovations in the economy 

(Acs and Audretsch, 1988; European Investment Bank, 2018). However, most of these young firms require 

considerable amounts of upfront investments to reach a competitive scale, at a time when financing remains 

difficult to obtain for them due to information asymmetries and agency problems (Gompers et al., 1998). Given 

the level of risk that these ventures carry, a traditional loan is usually not an option. In turn, this implies that 

alternative ways of financing, such as equity investments, are necessary to ensure the efficient allocation of 

capital towards innovative ideas. In this realm, Venture Capital (VC) investors act as highly specialized inter-

mediaries that contribute to the reduction of uncertainty and agency problems to connect cash-rich investors 

with idea-rich entrepreneurs (Lerner and Tag, 2013). 

Given this role, venture capital is often described as an essential instrument to fuel the growth of modern 

economies in that it provides the necessary capital to young and innovative companies to leverage their full 

potential (see e.g. European Investment Bank, 2018). Nevertheless, VC financing needs to be accessible 

throughout all the stages of a venture’s life. While companies at the early-stage usually need capital to reach a 

certain product-market fit and address first customers, firms at the later stages require considerably larger 

amounts of capital to scale up (Nitani and Riding, 2013). The absence of sufficient capital in either of these 

stages entails a huge burden for young ambitious companies, as it hinders the emergence of new products and 

services or limits their growth. Hence, a balanced VC industry is crucial to leverage the full innovative poten-

tial of entrepreneurship in the economy (Wilson, Wright and Kacer, 2018). 



 

2 
 

The instrumental role of venture capital has been widely acknowledged by various academics, practitioners, 

and policymakers, and several measures have been taken to increase the provision of early-stage capital. How-

ever, the late stage has only received limited attention so far. Consequently, many of these early-stage firms 

face now severe issues in finding sufficient follow-on financing to reach a scale that is sufficient for them to 

become international competitors (European Investment Bank, 2018; Wilson, Wright and Kacer, 2018). 

In today’s digital economies, reaching a certain scale fast is critical and requires significant amounts of capital. 

Companies are under constant pressure to create efficient innovative solutions in fast-changing cycles to re-

main competitive (Fernández Acevedo et al., 2016). With the ever-increasing market share and influence of 

well-funded foreign companies in Europe, practitioners, academics, and politicians highlighted the severe im-

plications for the European economy if the gap of financing for promising later-stage startups is not addressed 

accordingly. Indeed, Europe needs its own innovative companies to foster economic growth and build a sus-

tainable counterweight in the international economic comparison. Having the right instruments at hand to fi-

nance the growth of these companies becomes of critical importance for the European economy, and thus 

venture capital plays a crucial role in closing this late-stage financing gap between demand and supply of funds 

(European Investment Bank, 2018; McGrath, 2017; Stresing et al., 2018; Wilson, Wright and Kacer, 2018) 

To understand how venture capital can help to close the late-stage financing gap in Europe, a panel regression 

has been conducted using data on 16 European countries, analyzing in detail the determinants of late-stage 

investment activity across Europe. In particular, five variables of interest have been identified, namely pension 

fund contributions, exit activity via IPOs, trade sales, write-offs, and the socioeconomic conditions of a par-

ticular country.  whereof exit activity via IPO has been found positive and significant. The findings allow for 

the assumption that a higher amount of VC-backed IPOs incentivize VC investors to get involved into later-

stage investments and thereby confirm and extend the findings of various existing studies to a European setting 

and a more recent time period (Black and Gilson, 1998; Jeng and Wells, 2000). 

This dissertation is organized as follows: In Chapter 1 the lack of late-stage VC financing is presented by using 

the prominent American VC industry as a benchmark. Chapter 2 then elaborates on the impact of venture 

capital on economic growth and underlines the importance of having a well-balanced VC industry. Chapter 3 
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identifies the potentially relevant determinants of late-stage investment activity. In Chapter 4, the empirical 

analysis is carried out the results are presented. In Chapter 5, the results are then elaborated in more detail. 

Furthermore, Chapter 5 uses the results to embed late-stage VC investments in the broader context of public 

equity markets and highlights the importance of the according growth segments by using a case study. In the 

end, this dissertation is finalized through concluding remarks. 

. 
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CHAPTER 1 -  THE LACK OF LATE-STAGE VENTURE CAPITAL 
 

 

Having briefly introduced the strategic importance of venture capital, it is understandable why researchers in 

the field and practitioners have manifested their concerns over the absence of sufficient financing for European 

ventures. Indeed, they argue that there is a large difference with the United States in terms of how much capital 

is invested in young firms, especially late-stage investments. Even though the United States is historically the 

most active market for VC investments, Europe is currently trailing too far behind. The result is that European 

ventures are generally undercapitalized and unable to harness their growth potential (McGrath, 2017; Stresing 

et al., 2018; Wilson, Wright and Kacer, 2018). 

In this regard, the data confirms that even though European ventures witnessed the total investments by venture 

capitalists (VCs) rise considerably over the period 2010-2019, the values remain significantly lower than those 

recorded for the Americans. For instance, total VC investments in Europe transitioned from $7.1B in 2010 to 

$32.5B in 2019. In the United States, the same accounted for $30.3B in 2010 and an impressive $131.6B in 

2019 (Pitchbook, 2020). Although the growth in VC investments in Europe was remarkable, the difference in 

value with the United States remains unmatched. Accordingly, it is no surprise that 8 of the 10 world’s largest 

companies by market capitalization are American, and the majority consists of tech giants that received 

significant funding from VCs at some stages of their life (PwC, 2019; Stresing et al., 2018). 

The difference with the United States becomes even more critical at the «late stage» of a startup’s life course. 

As a matter of fact, around $30M of late-stage financing were invested in each American venture on average 

in 2019, against the $16.5M in each one in Europe (Pitchbook, 2020).  

The late stage corresponds to the time when companies finance their market growth in terms of geographical 

penetration and business line diversification. This time is crucial for any firm that turns out to be successful to 

scale up, commercialize the initial idea, and increase the customer base to serve its product or service offering 

to a larger number of buyers. Here, efficiency and competitiveness are enhanced through economies of scale 

and scope, and branding assumes an essential function in turning the company into an industry landmark in 

the mind of consumers. Therefore, the late stage represents the game changer for an organization, the crossroad 
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between unrealized potential and a future of sustainable economic success. The outcome of a lack of late-stage 

financing is that young companies face major growth limits and disadvantages in competing with large 

international corporations (Stresing et al., 2018; Wilson, Wright and Kacer, 2018). Late-stage financing is also 

critical in the digital economy. Indeed, as argued by Fernández Acevedo et al. (2016), digital companies have 

a business model that is different from that of traditional firms, as they need only a relatively small amount of 

start-up financing to develop a “digital” business idea. If such organizations want to remain competitive, 

however, they have to resort to large volumes of follow-up financing to rapidly attract a large base of customers 

and establish a lead in brand recognition.  

The data also indicate that the actual investments in European ventures are considerably higher than the capital 

raised by domestic VC firms. For example, in 2019 the latter collected only $9.4B against the $32.5B invested 

overall (Pitchbook, 2020). The $23.1B difference indicates that the demand for financing of European ventures 

is higher than the domestic supply of funds, and foreign investors are closing this gap. The presence of foreign 

investors entails that the potential gains in terms of economic results, prestige, and intellectual property (IP) 

related to the investments flow outside of Europe, reducing the ultimate returns of European economies.  

On one hand, the fact that foreign investors are active in Europe is a sign of interesting business opportunities 

and a promising entrepreneurial ecosystem. However, as cross-border investments present many hurdles, i.e. 

knowledge constraints, different regulations, and higher transaction costs to name a few, investors are inclined 

to hold a larger portion of domestic assets in their portfolios (home bias). As a result, even though foreign VC 

firms actively support European ventures, they cannot completely satisfy the demand for financing (European 

Investment Bank, 2018; Jeng and Wells, 2000). 

The data at first glance legitimate the concerns about the absence of sufficient financing for European startups. 

However, before analyzing the current situation in detail, the following section describes the main stages of a 

venture’s life course and the typical financing the company receives at each stage. 
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1.1. The venture life course 
 

Venture capital falls under the private equity (PE) asset class. Similarly to PE firms, which invest in the equity 

of established companies, these entities collect funds from several investors, e.g. banks, insurance companies, 

pension funds, operative companies, government funding agencies, private wealthy individuals, etc., and invest 

them in newly founded organizations that exhibit a strong growth potential. Minding the uncertainty over the 

eventual success of these companies and their generally high failure rate, VC investments are regarded as very 

risky. For this reason, the capital they bring is often labeled risk capital (Stresing et al., 2018). 

VC financing follows a startup along its life course, which is generally represented as the succession of four 

stages. In the seed stage, newborn organizations need capital to get their products and services (concepts) ready 

for the market. This phase is characterized by set-up costs that are necessary to develop the initial idea into a 

tangible product or service; typical financers are family and friends of the founder, seed VC investors, or angel 

investors. In the second stage, the so-called startup stage, companies start organizing the production and 

distribution of their offering, and initiate marketing activities. As operating costs are higher and so the capital 

required by the firm, VC funding becomes more prevalent at the expense of individual investors. In the late 

stage, venture capital is needed by startups to scale up their operations, with «scale» meaning to elevate the 

quantitative parameters within which they operate to a different level. These actions are highly capital-

intensive, so the investments are substantial. Efficiency gains, however, are also large and allow these firms to 

generate the first profits. Finally, in the maturity stage, ventures are fully operating and additional investments 

are financed in a variety of ways: first, as the average investment size is much higher, organizations may decide 

to go public (IPO) or sell to other private investors (trade sale). Alternatively, the reduction in risk resulting 

from a proven business model lessens the restrictions for obtaining debt capital (Aghion, Fally and Scarpetta, 

2007; Vanacker, Seghers and Manigart, 2012; Wilson, Wright and Kacer, 2018). The summary of the stages 

is presented in Figure 1. 
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Figure 1. The Venture Life Course (Stresing et al. 2018, p.3) 

The financing of a venture is carried through in different funding rounds. The first is called the seed round, 

and as the name indicates relates to the seed stage of the venture life course. It is subsequently followed by the 

series A and B rounds, when the company has already entered the startup stage. Further funding rounds (series 

C onwards usually) identify the late stage. Clearly, the type of investors and the amounts raised in each round 

vary considerably (Pitchbook, 2020; Stresing et al., 2018). 

Since the dissertation is centered on late-stage financing, it is important to clearly define what is meant by the 

notion of late stage to avoid any confusion. Following the considerations of Stresing et al. (2018), the definition 

provided by the research firm Pitchbook (2020) is used. Accordingly, the late stage identifies «rounds that are 

generally classified as series C or D or later (which we typically aggregate together as late stage) either by 

the series of stock issued in the financing or, if that information is unavailable, by a series of factors including: 

the age of the company, prior financing history, company status, participating investors, and more» (Tarhuni 

et al., 2019, p. 37). These rounds are usually in the range of $10M to $100M (Pitchbook, 2020). Besides, the 
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focus is only on investors classified as VCs. Other investors that may also contribute to late-stage financing in 

some cases, as PE growth funds, are not considered.  

1.2. The lack of late-stage financing in Europe: the figures 
 

As already discussed, there are rising concerns over the absence of sufficient financing for European ventures. 

The VC firm Atomico (2020), in its research on the 2019 state of European tech, identifies securing access to 

capital as the major challenge for founders. The data seem to confirm this occurrence, in that the difference in 

annual investments in domestic startups with the United States is massive (Pitchbook, 2020). Moreover, 

McGrath (2017) argues that there is a disproportionate focus on starting companies in Europe, but poor efforts 

are made to grow them afterward. Indeed, the shortage in financing gets critical in the late stage of a venture’s 

life course. Here, firms need the money to rescale their operations to a much higher level and establish 

themselves in the market. For this reason, missing funds at this stage hinder the growth ambitions of nascent 

organizations, as these remain largely underfunded (Wilson, Wright and Kacer, 2018).  

In order to get a broader understanding of the problem, the investment levels of Europe and the United States 

are compared. In this regard, Europe is currently trailing across all the funding stages. Only in 2019, American 

startups received overall investments of $131.6B, while Europe managed to attract $32.5B (75% less than the 

US). The number of total deals is also considerably higher for the same year: 9,809 deals in the United States 

against the 4,662 in Europe (52% less than the US). This accounts for an average of $6.4M in excess funds per 

deal (Pitchbook, 2020). Figure 2 reports the evolution of the total investments across all stages in Europe and 

the United States from 2010 to 2019.  
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Figure 2. Annual total VC investments (in $B) in the years 2010-2019 (all stages). Source: Pitchbook (2020). 

The first consideration concerns the growth rate of the funds flowing into startups: since 2010, Europe recorded 

a mean annual increase of 18.4%, and the United States of 17.7% (Pitchbook, 2020). These numbers indicate 

that venture capital rose considerably in the last ten years. However, it is also clear that the difference in total 

investments of Europe and the United States has increased over time (Figure 3).  

 

Figure 3. Annual total investment gap (in $B) between Europe and the United States in the years 2010-2019 (all stages). 

Source: Pitchbook (2020). 
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If only late-stage investments are considered, the 10-year trend is almost identical. In 2019, the United States 

recorded $78.6B worth of late-stage investments versus the $18.9B in Europe (76% less than the US). The 

number of deals also varies considerably: 2,791 in the United States and 1,201 in Europe (57% less than the 

US), an average of $12.5M in excess funds per deal (Pitchbook, 2020). Figure 3 illustrates the evolution of 

late-stage investments in Europe and the United States from 2010 to 2019.  

 

Figure 4. Annual total VC investments (in $B) in the years 2010-2019 (late stage). Source: Pitchbook (2020). 

The mean annual growth rates of total late-stage investments are, respectively, 23.8% for Europe and 17.1% 
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Figure 5. Annual total investment gap (in $B) between Europe and the United States in the years 2010-2019 (late stage). 

Source: Pitchbook (2020). 

Since Europe is a heterogeneous continent, it is useful to visualize the distribution of late-stage investments 

across countries. For this reason, Figure 6 illustrates the ten countries that attracted the most late-stage capital 

from 2010 to 2019. The resulting values are cumulative for the entire period. 

 

Figure 6. Cumulative VC investments (in $B) in Europe by country in the years 2010-2019 (late stage). Source: Pitchbook 
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The amount of late-stage investments received by these countries is $76.8B, against the $80.7B of Europe in 

its entirety. This means they account for 95% of the cumulative late-stage investments in Europe from 2010 to 

2019. Therefore, investments are highly concentrated within the continent. Besides, more than 70% of those 

$76.8B comes from three countries: namely, the United Kingdom, Germany, and France (Pitchbook, 2020). 

The variation among these countries, however, is also considerable. The United Kingdom recorded almost 

twice the investments of Germany, and three times the ones of France. In summary, the regions that have the 

highest late-stage activity are Central, Western and Northern Europe. Finally, the chart suggests that the issue 

lies also in the many countries that have little to no investment activity. 

The lack of late-stage financing entails that the demand for growth capital of young firms is not entirely met. 

Even though it is very hard to quantify this demand (Wilson, Wright and Kacer, 2018), different indicators 

suggest that European ventures are severely underfunded. First, the amount of late-stage investments in each 

venture. In this regard, considering only the last five years, American ventures received a mean value of 

$27.3M against the $11.9M of the European (56% less than the US). The number of startups that received late-

stage capital from 2015 to 2019 is 10,697 in the United States and 4,779 in Europe (55% less than the US) 

(Pitchbook, 2020). Hence, even though more companies were financed in the United States, the average 

amounts they received are still considerably higher. However, some of the sky-high valuations of American 

tech companies may represent a source of bias in the numbers. Figure 7 summarizes these values for the years 

2015-2019. 
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Figure 7. Annual mean VC investments (in $M) per startup in the years 2015-2019 (late stage). Source: Pitchbook (2020). 

Secondly, the ratio of late-stage to early-stage investments. The data for the years 2015-2019 are illustrated in 

Figure 8. 

 

Figure 8. Annual ratio of late-stage to early-stage VC investments in the years 2015-2019. Source: Pitchbook (2020). 

The annual coefficients of the United States are all greater than 1, so that the value of late-stage investments 

is always greater than that of the early-stage. This result does not hold for Europe: indeed, in 2017 and 2018 

the ratio is smaller than 1, an abnormal occurrence considering that late-stage rounds are usually much larger 

16,4

12,1

9,4 8,8

12,6

30,0

33,0

23,6
24,5

25,3

0

5

10

15

20

25

30

35

2015 2016 2017 2018 2019

Europe United States

1,7

1,2

0,9 0,9

1,6

1,9
1,8

1,5

1,8
1,7

0,0

0,5

1,0

1,5

2,0

2,5

2015 2016 2017 2018 2019

Europe United States



 

14 
 

(Pitchbook, 2020; Stresing et al., 2018). Moreover, all the values are smaller than those of the United States 

in the time considered. 

Finally, the differential between the late-stage funds raised by European VC firms and the actual investments. 

As previously discussed, a scarce domestic supply of funds encourages foreign investors to seize the attractive 

opportunities left behind. However, due to the tendency of VCs to invest primarily in the home country, defined 

as home bias (European Investment Bank, 2018), the demand in Europe is likely to be not entirely satisfied. 

Figure 9 compares the funds raised by late-stage and general VCs and the overall investments for the years 

2015-2019 in Europe. General VCs are included in the calculation of funds raised because they invest across 

all stages. 

 

Figure 9. Annual total funds raised by VCs and investments (in $B) in Europe in the years 2015-2019 (late stage). Source: 

Pitchbook (2020). 
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the ultimate drivers of VC investment activity, it will be possible to give recommendations to address the issue 

effectively. 

1.3. Problem statement 
 

From what has been discussed so far, it is clear that the absence of sufficient late-stage financing for European 

ventures is a major problem. Indeed, young organizations are unable to grow and reach the necessary scale to 

compete internationally, or even globally, with large corporations (Stresing et al., 2018). Moreover, as argued 

by Fernández Acevedo et al. (2016), the digital economy has changed the business models of many startups, 

that are now much more reliant on growth rather than start-up financing.  

Having outlined the current situation, solutions need to be designed to increase the level of late-stage financing 

in Europe. In this sense, before drawing conclusions on which course of action may give the best results, it is 

crucial to identify the determinants of late-stage VC investments in Europe. Indeed, only by understanding the 

ultimate drivers of late-stage investment activity, recommendations can be given on how to address the issue 

effectively. Thus, an econometric analysis is carried out to uncover these determinants. The level of analysis 

is the country, as the interest is in country-specific characteristics (e.g. macroeconomic and institutional 

factors) that affect the environment in which entrepreneurs and investors come into contact.  

The United States is left out of the study, as the analysis focuses on finding evidence of potential determinants 

of late-stage investments in Europe. Besides, the American economy is not directly comparable in magnitude 

to those of the European countries. Lastly, the United States is a rather homogeneous market, in contrast to the 

idiosyncratic fragmentation of Europe. Hence, it is used only as a benchmark to measure the actual shortage 

of late-stage financing.  

Regarding the measurement of late-stage investment activity, three different alternatives were identified. First, 

the average amount of late-stage financing received by each venture. Secondly, the balance between the total 

amounts of early- and late-stage investments. And lastly, the total amount of late-stage investments. The choice 

fell on the latter, as it is the most meaningful for this dissertation. Indeed, it is assumed that VCs are efficient 

in allocating their funds to the most promising ventures. Therefore, it does not matter if all startups obtain on 
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average more late-stage financing, but rather that the valuable ones get what they need. The second alternative 

is unfeasible, as it is not possible to define a universally correct ratio between the early and late stages. Indeed, 

firms are highly heterogeneous and have different financing needs. Hence, what is ultimately important is that 

quality ventures are not constrained in getting access to the necessary funds. In this sense, the amount of late-

stage investments already assumes the efficiency of VCs in allocating capital to startups. 

The variation in the level of late-stage investments across countries indicates that different factors come into 

play. For instance, factors related to the demand (e.g. the number of companies eligible for late-stage financing 

in a specific country) or supply (e.g. the number of active investors in a specific country) of funds. Others may 

be idiosyncratic of the VC industry (e.g. the average size of VC firms) or related to the general investment 

environment (e.g. the presence of good divestment opportunities). In summary, the demand and supply of VC 

financing are affected by variables that eventually justify the variation in the level of late-stage investments.  

Two additional considerations need to be made. First, the focus is on the actual investments by VCs and not 

fundraising, as it is more relevant for this dissertation to consider the actual funds channeled into the ventures 

rather than those committed by the limited partners of VC firms. Furthermore, the origin of the investors is not 

considered, meaning that it is not important if they are domestic or foreign, as the distinction and the according 

implications are not the object of this dissertation. However, because of home bias, a major share of a country’s 

investments are assumed to be made by domestic investors.  

Before elaborating more on the determinants of the level of late-stage investments, the strategic relevance of 

venture capital for the economy is discussed in the following chapter. In this way, it is possible to understand 

the beneficial effects of sufficient venture financing on the economy. 
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CHAPTER 2 - VENTURE CAPITAL AND THE ECONOMY  
 

As the data presented above indicate, capital is missing for European startups, especially at the late stage. But 

how is this a problem? What are the consequences and implications for the European economy if the state of 

the art remains as it is? This chapter offers an overview of the impact of venture capital on the economy and 

underlines the importance of having a balanced VC financing across all the funding stages, in order to fully 

harness the potential of the VC industry and strengthen the European economic competitiveness. 

The chapter is organized as follows: after an overview of the emergence of the VC industry (2.1), the effects 

of venture capital on the economy are discussed with the use of three outcome variables, namely innovation 

(2.2), economic performance (2.3), and entrepreneurial activity (2.4). The results are then summarized and the 

importance of balancing early- to late-stage capital availability is stressed (2.5). The last section elaborates on 

the significance of targeting such a funding balance for ventures with high growth ambitions (2.6). 

2.1. The emergence of the VC industry 

Venture capital has been given strong and increasing attention by policymakers, economists, and researchers, 

who understand its contribution to economic value creation through different dimensions such as innovation, 

company economic performance, and entrepreneurship (Bottazzi and Da Rin, 2002; European Comission, 

2018; European Investment Fund, 2017, 2019). 

Venture capital was born in the United States with the creation of the «American Research and Development 

Corporation» (ARDC) in 1946, an organization that invested in firms commercializing technology from World 

War II. Until the late 1970s, venture capital was a small industry and niche asset class for what were mostly 

high-net-worth individuals. Only a regulatory provision in 1979, the so-called «Prudent Man Rule», caused a 

massive growth for the VC industry, as it explicitly allowed institutional investors to allocate their funds in 

riskier asset classes such as venture capital. As a result, the amount of VC financing for young organizations 

increased massively during the early 1980s. As venture capital is highly cyclical, however, the investments 

into VC funds and the according returns fell during the late 1980s and early 1990s. The same pattern occurred 
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on several other occasions, e.g. around the dot-com bubble of the late 1990s and early 2000s, and the financial 

crisis of 2008 (Hall and Lerner, 2010). 

Nevertheless, venture capital established itself as an important catalyst for the creation of high-tech startups in 

Silicon Valley, where the formation of the semiconductor industry in the 1950s and ‘60s attracted further tech 

industries in the San Francisco Bay area. Within this tech cluster, venture capital was the main contributor in 

providing the necessary capital, networks, and knowledge to successfully commercialize innovations in e.g. 

the biotech and personal computer industries in the ‘70s, the network and internet industries of the ‘80s and 

‘90s, or the social media and cloud technologies of the 2000s and 2010s. Over the past decades almost every 

successful company in Silicon Valley received VC financing to develop and commercialize its offering 

(Gornall and Strebulaev, 2015; Zhang, 2007). 

Most of these VC-backed Silicon Valley startups are today’s most successful companies, with examples like 

Apple, Microsoft, and Google1. Such corporations are behind the creation of thousands of jobs and great value 

for the economy. Furthermore, they provide strong evidence of the economic potential of VC investments in 

young companies (Gornall and Strebulaev, 2015) . Witnessing the American success stories and fearing to 

become dependent on foreign entities in an integrated tech economy, several European governments and the 

European Union (EU) were eager to encourage the domestic VC activity by designing policies, instruments, 

and vehicles to boost innovation, economic value creation, and growth (Aernoudt, 1999; European Investment 

Fund, 2018; Popov and Roosenboom, 2013) 

The European VC industry is relatively young though. Indeed, while there were early approaches to providing 

long-term equity to SMEs in countries like the United Kingdom, Germany, and France in the 1950s and ‘60s, 

VC activity (as it is defined today) started in the United Kingdom and Ireland in the ‘70s, with American VC 

firms as primary investors. However, in continental Europe and mostly France and Germany, the VC industry 

began to expand in the 1980s when, alongside American VCs, also domestic investors started their operations 

imitating the American model. Since then, also the governments of these European countries got involved by 

implementing first initiatives to actively sustain the domestic venture activity, e.g. with the introduction of the 

 
1 An extensive list of US based VC-backed companies can be found e.g. in Gornall and Strebulaev  (2015). 
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«Unlisted Securities Market» in the United Kingdom in the 1980s or the «Neuer Markt» regulation in Germany 

in the late 1990s, which ensured better exit conditions for pre-IPO investors (Franzke, Grohs and Laux, 2004; 

Mason and Harrison, 2002).  

The European VC industry is inherently connected to the American and underlies the same cycles. Its policies 

and regulations, however, adjusted more slowly because of the numerous cross-country differences that 

imposed many challenges to its full evolution (Bottazzi, Da Rin and Hellmann, 2004). Therefore, to overcome 

the hurdles related to the heterogeneous structure of Europe’s territory and close the difference with the United 

States, the EU created institutions such as the European Investment Fund to better integrate its VC industry, 

encourage entrepreneurship, and thus improve the economic growth prospects of young firms (Bottazzi, Da 

Rin and Hellmann, 2004; European Investment Fund, 2019).  

However, questions remain: are the claims about venture capital as a critical driver of economic value creation 

and innovation valid? Can a healthy VC industry create the ground for the establishment of globally successful 

companies? Various scholars investigated the effects of venture capital on the economy, either from an industry 

or firm perspective (Da Rin, Hellmann and Puri, 2013) . The main findings and conclusions are presented in 

the following sections. 

2.2. The impact of venture capital on innovation 
 

Different studies tried to find evidence on the impact of venture capital on innovation. The endeavor, however, 

remains difficult and the empirical findings are mixed rather than unified (Da Rin, Hellmann and Puri, 2013; 

Hall and Lerner, 2010). Empirical challenges emerge, especially through the simultaneous character of the 

relationship between venture capital and innovation. Unclear causalities, as well as treatment and selection 

effects when assessing the impact of venture capital at the firm level, could potentially bias the findings if not 

addressed accordingly (Dessí and Yin, 2012; Samila and Sorenson, 2011). 

For instance, Kortum and Lerner (2000) found strong evidence at the industry level that venture capital has a 

significant positive effect on innovation in terms of patenting activity across many American manufacturing 

industries. These findings were confirmed by Ueda and Hirukawa (2008) and Mollica and Zingales (2007), 
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who identified similar contemporaneous effects of venture capital on the propensity of patenting in certain 

industries. An additional confirmation was provided by Tykvova (2000) and Audretsch and Keilbach (2004), 

who obtained comparable results for other industries in Germany. 

Even though industry-level evidence on venture capital stimulating innovation is present, not all results are 

concordant. For example, Ueda and Hirukawa (2008) examined the impact of venture capital on total factor 

productivity (TFP), an alternative measure of industry-level innovation, and were not able to find a significant 

relationship. Furthermore, the issue of Granger causality of venture capital and innovation remains challenging 

to address. In a later study of Ueda and Hirukawa (2011), the authors could still not manage to find significant 

evidence that venture capital enhances innovation and not vice versa.  

When considering individual firms, a connection between venture capital and innovation may appear more 

obvious (Da Rin, Hellmann and Puri, 2013). Nevertheless, finding significant evidence on the impact of 

venture capital on innovation remains tricky due to ex-ante selection and ex-post treatment effects of VCs 

towards investees. These may generate endogeneity and causality issues, biasing in this way the results (Dessí 

and Yin, 2012; Samila and Sorenson, 2011). Following these limitations and unlike industry-level findings, 

existing studies using firm-level data are not able to find clear evidence that links VC activity and innovation 

(Da Rin, Hellmann and Puri, 2013; Dessí and Yin, 2012). 

VCs, in general, appear to select the best and most innovative companies ex-ante and strongly support the 

successful commercialization of their innovations, rather than stimulating innovation per se. According to a 

study by Hellmann and Puri (2000), VCs tend to invest predominantly in companies already classified as 

innovators rather than imitators. Furthermore, they find that VC-backed firms can bring their products to the 

market faster. This holds especially for those organizations whose offering’s time to market (TTM) is of high 

strategic relevance. Such effect could either stem from the selective ability of VCs, which invest in ventures 

delivering innovations of higher quality (pre-selection), or advisory services that VCs contribute to the venture 

after they invest (post-treatment). A comparable result was found by Chemmanur, Krishnan and Nandy (2011), 

who examined the relationship between venture capital and TFP growth of the individual firm. According to 

their findings, VCs invest in startups that already present strong TFP growth and that continue to show the 
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same growth after the investment, largely driven by higher sales. Further studies by Engel and Keilbach (2007) 

and Mann and Sager (2007) complement these findings by observing similar effects for companies that already 

hold or have applied for more patents. Interestingly, Engel and Keilbach (2007) also found that these 

companies were not significantly more innovative after the VC contribution, but showed stronger economic 

performance in terms of employment growth2. This is in line with the results of Puri and Zarutski (2012), who 

observed that VCs finance ventures that show higher growth after the investment.  

In conclusion, industry-level findings support a significant positive relationship between venture capital and 

innovation. However, the direction of causality remains unclear. Besides, these results are not obtained at the 

firm level, where endogeneity and causality issues prevent the formation of unified results. Nevertheless, firm-

level findings indicate that VCs tend to select the most innovative companies and also play an important role 

in the successful commercialization of their innovations, e.g. supporting the portfolio companies via financing, 

advisory, and access to networks (Da Rin, Hellmann and Puri, 2013; Dessí and Yin, 2012). The next section 

elaborates more on this last consideration and studies the influence of venture capital on post-investment firm 

performance. 

2.3. The impact of venture capital on firm performance 
 

As previously discussed, venture capital seems to play a major role in the commercialization of innovations 

and therefore contributes significantly to the economic performance of a company. At the firm level, Puri and 

Zarutskie (2012) matched VC-backed organizations with comparable non-backed organizations and found that 

the former present consistently stronger growth and lower failure rates. Chemmanur, Krishnan and Nandy 

(2011) came to a similar conclusion by showing that VC-backed firms have higher TFP growth compared to 

the non-backed. Hellmann and Puri (2000) further suggest that VC-backed companies can market their 

products faster than the non-backed; also, regarding employee growth, Engel and Keilbach (2007) and Davila, 

Foster and Gupta (2003) conclude that VC-backed companies are positively related to stronger growth in 

employment. 

 
2 Here employment growth is seen as a proxy for company growth. 
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These findings are confirmed by more recent research carried out by the European Investment Fund (2019) 

and Invest Europe (2019). Their studies argue that VC-backed companies present better financial performance 

and growth across several metrics, such as revenue, asset value, and employment. They also have significantly 

lower failure rates than their non-backed counterparts. For the sake of completeness though, it is important to 

mention that some studies suggest particular care with the interpretation of the results on the impact of venture 

capital on firm performance, due to selection and treatment effects, as well as the need to better understand the 

social costs and disadvantages of VC contribution. The last consideration specifically calls for additional future 

research (Da Rin, Hellmann and Puri, 2013; Rosenbusch, Brinckmann and Müller, 2013).  

In conclusion, VCs seem to effectively contribute to the economic performance of their portfolio companies. 

After discussing the role of VC activity on the growth and value creation of companies, the following section 

investigates the impact of venture capital on entrepreneurial activity, a critical driver of economic growth. 

2.4. The impact of venture capital on entrepreneurship 
 

Starting from the early contributions of Schumpeter (1934), entrepreneurship has always been regarded as a 

crucial driver of long-term economic stability, growth, and value creation in the academic literature (Ferreira 

et al., 2017; Minniti, 1999; Minniti and Lévesque, 2010). The entrepreneur can be seen as an agent of change, 

central to economic growth in introducing new products, services, and processes to the economy. In this way, 

the entrepreneur encourages competition, creates employment, and contributes to the production of knowledge 

spillovers (Schumpeter, 1934; Wennekers and Thurik, 1999). Hence, entrepreneurship benefits the economy, 

and venture capital can foster entrepreneurial activity by reducing unanswered capital constraints3 and advising 

founders in running their companies (Aghion, Fally and Scarpetta, 2007; Samila and Sorenson, 2011). 

A study by Samila and Sorenson (2011), indeed, supports this assumption by using industry-level data to show 

a positive relationship between VC financing and the market entrance of firms in the United States. Popov and 

Roosenboom (2013) confirm the same results in Europe by finding strong evidence that VC activity positively 

stimulates venture formation in 21 European countries and 20 different industries. Interestingly, both studies 

 
3 E.g. unanswered by banks that would usually do not fund such high-risk capital needs of high-tech startups. 
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find that VC activity has a disproportionate impact on entrepreneurship, in the sense that venture capital seems 

to stimulate the creation of more companies than those actively supported through financing.  

In order to explain this effect, Samila and Sorenson (2011) suggested that the impact of venture capital on the 

foundation of startups may lie in the increased hopes to obtain financing after starting a venture, encouraging 

potential entrepreneurs by relieving their concerns about capital availability. Furthermore, the authors found a 

complementary explanation in the creation of spinoffs by either new entrepreneurs, inspired by successful VC-

backed founding stories, or the learnings and know-how of former employees of those successful firms. In 

summary, venture capital could indirectly impact entrepreneurship via either a demonstration or training effect 

(Samila and Sorensen, 2011). 

In conclusion, the above findings suggest a significant positive impact of VC activity on the creation of new 

organizations. Hence, as entrepreneurship is regarded as a critical driver of long-term economic growth, it can 

be assumed that venture capital positively contributes to economic development by fostering entrepreneurship. 

2.5. Conclusions on the impact of venture capital on the economy 
 

Even though the above discussion is a broad summary of the main findings of the extant research, it provides 

a nice overview of the impact of venture capital on the economy. Despite a correlation between venture capital 

and innovation, causality in this area remains hard to assess. However, venture capital is assumed to positively 

contribute to the economy by fostering entrepreneurship and assisting portfolio companies in the successful 

commercialization of their innovations. With strong VC activity in a distinct region, more startups are created 

and these VC-backed companies have higher growth rates and a lower probability to fail. Therefore, venture 

capital is highly instrumental in stimulating economic value creation and growth. 

The creation of European ventures, especially in the technology and digital platforms industries, is a growing 

concern of public authorities and practitioners. Indeed, Europe needs strong firms in these sectors to remain 

independent from other counties and preserve economic power and importance. For this reason, the targeting 

of entrepreneurship to strengthen digital competencies and the development of an advanced high-tech industry 
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are salient objectives for European policymakers in the foreseeable future (European Investment Fund, 2018; 

Hegemann, 2019; Stresing et al., 2018). 

Current statistics on the European economy justify the urgency of addressing this topic. For instance, among 

the world’s top 100 companies by market capitalization, only 20 are European, while 54 are based in the United 

States. It is even worse to realize that the share of European companies in this list dropped from 27% in 2009 

to 15% in 2019 (PwC, 2019). An interesting illustration tells that the combined market value of only Microsoft 

and Amazon in 2019 exceeded the aggregate total value of all 763 German listed companies by almost $20B 

(Sommer, 2019). Furthermore, 7 out of the 10 most valuable companies in the world belong to the tech industry 

and are based in the United States or China4. Such firms are, on average, less than 30 years old (PwC, 2019). 

IMD’s global competitiveness rankings (2020) reveal further alarming signals about the European economy. 

Starting from the general ranking, the positions of the five largest economies in Europe declined consistently 

in the last five years. Moreover, the digital competitiveness ranking shows rather sobering results in the same 

period. This reinforces the need to address the challenges discussed so far. 

Innovative European ventures may be a solution to mitigate the problem. According to a study by the European 

Investment Bank (2018), young companies with high growth ambitions tend to spend on average more money 

on R&D and have higher innovator capabilities. Furthermore, they also account for a larger share of R&D 

expenditures compared to mature firms, especially in technology-related industries. This result is also stressed 

in a study by Acs and Audretsch (1988), who found that these organizations are very important for innovation 

output, measured in patenting activity, in less concentrated and mature industries. Additionally, more recent 

research by Acemoglu et al. (2018) found that young firms have a high propensity to deliver major innovation 

contributions, while Tushman and Anderson (1986) argue that these companies contribute substantially to the 

growth in productivity. Finally, according to Aron and Lazear (1990), ventures tend to bring more high-impact 

innovations to the market by selecting riskier marketing strategies to distance themselves from incumbents.  

 
4 Namely and sorted by market capitalization (leaving out three non-technology companies): Microsoft, Apple, Amazon, Alphabet, 

Facebook, Alibaba and Tencent 
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Lastly, the findings illustrated so far and the lack of late-stage financing in Europe leave room for the additional 

consideration that venture capital can only leverage its full potential when it is readily available along the entire 

venture life course. In this way, not only it promotes the creation of more companies, but increases their success 

rate and odds to become global champions. Hence, the formation of a funding bottleneck at the late stage may 

erect a massive barrier to European startups and prevent them from reaching the scale to succeed. In light of 

this observation, the conclusive section stresses the criticality of having a sufficient availability of capital 

across all the funding stages. 

2.6. The late-stage funding bottleneck 
 

Venture capital has beneficial effects on the economy as it spurs entrepreneurial activity, selects and finances 

innovative ventures, and supports the successful commercialization of their innovations. However, investing 

in the very early days of an organization is a necessary but insufficient condition to create future champions 

and strong VC-backed success stories. While early-stage capital is important to launch products and services 

in the market and attract first customers, startups also need access to sufficient follow-on financing in the later 

stages to expand and meet their full growth potential (Aghion, Fally and Scarpetta, 2007; Stresing et al., 2018; 

Wilson, Wright and Kacer, 2018). Therefore, financial capital is a key resource that needs to run parallel to the 

life stage and demands of a company (Wilson, Wright and Kacer, 2018). 

Equity investment gaps under the conditions of competitive and well-informed markets are often the outcome 

of market failure and arise because of information asymmetries between entrepreneurs and investors. Further 

frictions emerge with the introduction of new technologies, markets, customer structures, and when companies 

have little to no traction in the market (Busenitz, Fiet and Moesel, 2005). This is especially true for high-tech 

ventures, as they face considerable upfront investments and subsequent years of negative cash flows. Due to 

their missing profitability and large presence of intangible assets, however, these organizations often disqualify 

for growth financing through internal equity or operational and financial debt (Vanacker, Seghers and 

Manigart, 2012; Wilson, Wright and Kacer, 2018). 
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While the shortage of financing at the early stages in Europe was addressed by encouraging private and public 

investments, not enough follow-on capital is currently given to startups to grow beyond those stages (European 

Investment Bank, 2018; Wilson, Wright and Kacer, 2018). Researchers and practitioners also refer to this issue 

as the “second valley of death” for young tech firms, as the scarcity of sufficient follow-on financing is a 

serious threat to their growth ambitions (Sadler, 2016; Stresing et al., 2018; Wilson, Wright and Kacer, 

2018). The result is the creation of many small organizations that cannot evolve into larger corporations. 

Hence, the absence of sufficient external late-stage financing remains an unanswered problem for European 

ventures. In this light, since they are highly specialized in evaluating intangible assets and growth 

opportunities, VCs need to get more involved as active financiers (Stresing et al., 2018; Vanacker, Seghers 

and Manigart, 2012). In conclusion, from the European perspective, a well-balanced VC industry is critical to 

stimulate the formation of global competitors and create a strong high-tech economy. 
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CHAPTER 3 – THEORETICAL FRAMEWORK  
 

The analysis of the determinants of late-stage VC investments is based on a theoretical argumentation aimed 

at deriving a set of hypotheses to test. In this sense, the goal of this chapter is to identify and discuss the effects 

of several factors on the variation of late-stage investment activity. Before doing so, however, it is useful to 

visualize how the supply and demand of financing interact to define the overall level of VC investments. 

The VC industry underlies the same fundamental market principle of all businesses, namely the interaction of 

supply and demand. Specifically, the VC firm operates as a financial mediator in a market where investors and 

investees (i.e. founders or entrepreneurs) find it costly to trade directly because of information asymmetries, 

uncertainties, and agency costs (Gompers et al., 1998; Jeng and Wells, 2000). To mitigate these hurdles, VC 

firms use detailed screening processes to aggregate information about the investees and a variety of instruments 

(e.g. stage financing) to safeguard shareholder interests. Furthermore, VCs can engage in monitoring activity 

after the execution of a deal (e.g. by requiring a board seat in the firm they invested in) (Lerner and Tag, 2013). 

In exchange for these services, VCs are generally compensated with a fixed fee to cover the operating costs 

plus a performance-based commission called “carry” (Gompers and Lerner, 2004). 

While the supply of financing is identified by the capital collected by VC funds from different investors, the 

demand is given by the ventures seeking external financing (Gompers et al., 1998; Gompers and Lerner, 2004). 

The total quantity of invested capital is defined by the intersection of the supply and demand, and the according 

price is the expected rate of return for the investors. Logically, the higher is this return, the stronger is their 

willingness to invest in VC funds, and thus the higher is the supply. However, a higher return also reduces the 

number of ventures that can deliver the expected results, resulting in a lower demand (Gompers et al., 1998). 

The overall amount of VC investments is determined by factors that affect the supply and demand for financing 

in isolation or jointly. Thus, assuming an equilibrium level of supply and demand, a shift in the supply because 

of an exogenous shock always affects the demand and vice versa, until the amount of investments eventually 

reaches a new equilibrium level (Gompers et al., 1998; Jeng and Wells, 2000).  
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The drivers of investment activity have been investigated in several studies. These studies analyze the effects 

of macroeconomic and institutional factors on fundraising or investment activity of VC firms (Félix, Pires and 

Gulamhussen, 2013; Groh, 2012). Most of the academic literature focuses on general and early-stage invest-

ments. Nevertheless, inferences on late-stage investments can be found in some research, such as the one of 

Jeng and Wells (2000). Indeed, the authors argue that the exit opportunities for VC investors have a stronger 

impact on late-stage investment activity. 

Using these studies as a reference, a set of factors that may contribute significantly to the demand and supply 

of late-stage financing are illustrated in the following sections. As a result, several hypotheses are formulated 

about the effects of these variables on the level of late-stage investments. Moreover, the role of idiosyncratic 

variables of the VC industry and general macroeconomic factors on general VC investments is also discussed. 

Finally, institutional variables of the VC industry that may also affect the level of VC investments are detailed 

in the final section. The reason for presenting these variables is that their ultimate effects are measured in the 

econometric analysis. 

In summary, the chapter is organized as follows: section 3.1 identifies the relevant forces behind the supply of 

late-stage VC activity in the context of the interaction of limited partners (LPs) and their investees, namely the 

VC funds. Section 3.2 analyzes the creation of the demand for late-stage financing of ventures. Section 3.3 

investigates factors related to the exit conditions of VCs and entrepreneurs. Finally, sections 3.4, 3.5, and 3.6 

elaborate on the effects of idiosyncratic, economic, and institutional factors, respectively. 

3.1. The supply of late-stage venture capital financing 
 

As previously discussed, the VC industry acts as a financial intermediary to ease capital flows from investors 

to entrepreneurs. By definition, the supply of financing by VCs is a two-stage process where: a) capital flows 

from investors to VC funds and; b) capital flows from VC funds to entrepreneurial ventures (Groh, 2012). 
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3.1.1. The flow of capital from investors to venture capital funds 

 

VC funds are usually structured as limited partnerships where the investors are the limited partners (LPs), and 

the VC firm managing the fund is the general partner (GP). Limited partners come from several backgrounds 

and have different motivations to allocate their capital to a VC fund. Usually, these investors are either private 

investors, e.g. high-net-worth individuals and family offices, public investors, e.g. government-owned invest-

ment vehicles, corporates, or institutional investors, e.g., endowments, funds of funds, insurance companies, 

or pension funds (Gompers and Lerner, 2004). While some of these investors have an idealistic or strategic 

reason to allocate their assets5, most just want to optimize the returns of their financial portfolios (Groh, 2012). 

For LPs with financial investment targets, investments in VC funds fall into the category of alternative assets. 

Specifically, alternative investments complement the overall portfolio optimization strategy and are made for 

two main reasons: first, due to the low correlations of venture capital with public markets and, secondly, the 

opportunity to enhance returns. Indeed, venture capital is seen as a risky investment among the alternative 

assets, and thus investors require comparably high returns (Gompers and Lerner, 2004). Similarly to other 

alternative asset classes, investments in VC funds are rather illiquid and the returns take long to materialize. 

Minding these characteristics, the LP should choose wisely where to invest, as individual fund returns are 

highly heterogeneous and need to match with its risk-return strategy.  

Comparing VC funds by stage focus shows that the risk-return profile is one of the key differences between 

early- and later-stage VCs. Indeed, based on historic fund performance, early-stage focused funds tend to offer 

high potential returns, although they entail a very high risk. This trade-off structure lies in the possibility to 

get a share in potentially successful companies early on at a low price, but comes at the cost of extreme uncer-

tainty and a high company failure rate. Accordingly, investing in later stages is less risky, due to lower uncer-

tainty and a usually demonstrated track record of the company’s products and services. However, lower risk 

comes with a higher price and consequently lower returns (Elango et al., 1995; Manigart et al., 2002). 

 
5 Such as successful entrepreneurs who want to give something back to society or corporate investors seeking new strategic opportu-

nities. 
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Breaking down VC and PE funds contributions by type of partner, it is possible to find a higher contribution 

in PE funds by risk-averse long-term financial investors (LTFIs), such as pension funds and insurance compa-

nies (Invest Europe/EDC, 2020). According to the data of Invest Europe/EDC (2019), pension funds have very 

large amounts of assets under management (AUM) and are a significant source of capital in large late-stage 

deals. According to a study conducted by the institutional investor Axon (2019), however, the participation of 

these investors in European VC funds is growing but still behind its potential. While many regulatory burdens 

for the allocation of capital in risky assets were removed across Europe in the early 2000s, pension funds seem 

to still have a negative view of the offered risk-return profile of European VC funds, and are thus hesitant to 

invest. Nevertheless, according to Jeng and Wells (2000) and Mayer et. al (2005), investments by pension 

funds are an attractive source of capital for GPs, as they contribute larger ticket sizes to the fund, lowering in 

this way the overhead costs of the GP by reducing the number of investors. Pension funds also have substantial 

financial resources that protect them from liquidity shocks. Moreover, they are a potential source of capital for 

other funds managed by the GP. With pension funds as LPs, VC firms face a lower risk of the LPs reneging 

their capital commitments, as well as a reduced cost of capital in future fundraising (Lerner and Schoar, 2004). 

Hence, to attract pension funds as consistent investors, GPs need to satisfy their expectations for the risk-return 

profile of the investments.  

The influence on the investment activity of the general partner is limited because of the intrinsic structure of 

the limited partnership model. However, the pension funds with lower risk appetite could still incentivize the 

GP to adopt a certain approach towards risk and return via ex-ante contracting. Indeed, mechanisms such as 

hurdle rates and other compensation structures for the GP could ensure a well-balanced diversification in the 

fund’s portfolio, including an overall reduction of risk by investing in later-stage deals. Therefore, contribu-

tions by pension funds could incentivize GPs to invest in late-stage funding rounds. In this way, the risk-return 

structure of their portfolios could attract pension funds in the first place and meet their expectations afterward. 

Also, it is instrumental to attract additional future contributions from these investors (Bartkus and Kabir Has-

san, 2009; Groh and Liechtenstein, 2011a, 2011b). 

From a geographical perspective, pension funds contribute a large share of capital to VC funds in the United 

States. In contrast, Europe shows a more heterogeneous composition of LPs, where corporates, private 



 

31 
 

investors, and funds of funds account for the largest part (Atomico, 2018; Invest Europe/EDC, 2020). Along 

with a higher amount of larger funds in the United States, Axon (2019) argues that these large contributions 

may lie in the general perception of pension funds that American VC funds offer better risk-return profiles. 

The larger contributions of pension funds to the VC industry and the better risk-return profiles could stem from 

the fact that American VCs invest more in late-stage deals. In turn, this would imply that pension funds prefer 

to invest in VC funds that are expected to enter late-stage deals. Therefore, after controlling for fund size, 

variations in the pension fund contributions across countries may result from better expected risk-return pro-

files of VCs. In this way, as the supply of financing increases, also the level of late-stage investments increases. 

In conclusion, following the above arguments, a positive relationship between an increase in pension fund 

contributions towards VC funds and the level of late-stage VC investments is assumed (Hypothesis 1). 

3.1.2. The flow of capital from venture capital funds to entrepreneurs 

 

Once the GPs collect the commitments from their LPs, the capital is ready to be allocated to entrepreneurial 

ventures. There is a broad strand of literature that investigated the criteria of VCs when screening and selecting 

attractive investment opportunities6. Even though selection criteria are not important for the dissertation, it is 

still interesting to outline the main differences between early- and late-stage deals. These lie mainly in the risk 

perception of investors, the amount of time needed for the screening, the amount of time spent to monitor and 

advise the company, and the overall deal and individual ticket sizes. According to Ruhnka and Young (1991), 

the risk perception of investors tends to mutate over the lifetime of the investment. Indeed, as mentioned 

before, risk tends to decline as the business matures. However, also the sources of risk change when a company 

reaches more advanced stages. For instance, the risk related to poor management or the use of excessive cash 

tends to lose relevance in later-stage deals. For this reason, VCs need to invest considerable time monitoring 

early-stage portfolio companies, while late-stage ventures do not require as much attention. This finding was 

also confirmed by Gomez-Mejia, Balkin and Welbourne (1990). In contrast, investors in late-stage deals 

usually spend more time screening investment opportunities due to higher data availability and complexity 

 
6 For an overview, see Groh  (2012) 
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(Elango et al., 1995). Furthermore, the lower risk and stronger growth opportunities, lead usually to higher 

valuations, which in turn require larger indivdual ticket sizes per investor in late-stage deals (Nitani and Riding, 

2013). 

3.2. The demand for late-stage venture capital financing 
 

The demand side of the VC industry is defined by the amount of capital that entrepreneurs seek to finance the 

establishment and growth of their companies (Gompers et al., 1998; van Pottelsberghe and Romain, 2004). 

Several authors argue that a shortage of VC investments may be partially explained by the absence of qualified 

entrepreneurs demanding capital (Félix, Pires and Gulamhussen, 2013; Gompers et al., 1998; van Pottelsber-

ghe and Romain, 2004). Hence, to successfully bring capital to young organizations, VCs need to join markets 

with high entrepreneurial activity, identify the most promising opportunities, and get access to transactions 

(Barnes and Menzies, 2005; Gompers and Lerner, 2004; Groh and Liechtenstein, 2011a, 2011b). 

While having access to high-quality transactions is a key prerequisite for VCs to be successful, entrepreneurs 

also need to have a frictionless environment that enables them to create, build, and grow their business in the 

most effective way (Groh et al., 2018). Previous research tries to capture the demand for general VC financing 

predominantly by testing macroeconomic and institutional variables that are directly related to venture activity 

or could potentially influence the investment environment. Some of these variables, however, have an impact 

on both the supply and demand of venture capital, and thus their effects cannot be estimated in isolation (Jeng 

and Wells, 2000). 

In this regard, Acs and Audretsch (1988) found a positive relationship between GDP growth and entrepreneu-

rial activity, stating that a good macroeconomic environment encourages the creation of new businesses. Jeng 

and Wells (2000) and Félix, Pires and Gulamhussen (2013) complemented these findings by arguing that eco-

nomic expansions increase venture activity, which then translates into a higher level of VC activity due to a 

stronger demand for financing by new businesses. Additional factors that positively affect the level of VC 

investments by fostering entrepreneurial activity are R&D expenditures, patenting activity, and the stock of 

knowledge. The latter is assumed to raise the number of entrepreneurs with promising ideas and thus, in turn, 
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the amount of interesting investment opportunities for VCs (Félix, Pires and Gulamhussen, 2013; Gompers et 

al., 1998; van Pottelsberghe and Romain, 2004). Félix, Pires and Gulamhussen (2013) argue that also a high 

unemployment rate could incentivize potential entrepreneurs to start their own business. In contrast, negative 

factors for entrepreneurship and the demand for investments, such as taxation, are discussed in Gompers et al. 

(1998) and Bruce and Gurley (2004). Djankov et al. (2002) and Lee and Peterson (2000) argue that bureaucracy 

and administrative burdens, as well as other country risk factors, have the same effect on the demand for 

investments. 

Some authors identified a more direct way to account for VC demand by measuring entrepreneurial activity in 

the number of startups (Bonini and Alkan, 2012; Félix, Pires and Gulamhussen, 2013; van Pottelsberghe and 

Romain, 2004). They argue that this measure captures most of the macroeconomic and institutional variables, 

and is a good estimate for the variation in the demand for financing across countries (Félix, Pires and Gulam-

hussen, 2013; van Pottelsberghe and Romain, 2004). Finally, following the arguments of Chapter 2, the VC 

industry itself could stimulate the demand due to the demonstration and training effects found by Samila and 

Sorenson (2011).  

Even though the variation in most of the above factors is relevant for general VC activity, some are especially 

important for late-stage investments. These are factors that mainly influence the growth of startups and their 

demand for financing in more mature stages of their life. As discussed in the first chapter, startups that apply 

for late-stage financing have usually reached a certain level of product-market fit and are expanding. To reach 

a certain level of maturity, however, ventures need favorable conditions to rescale their operations. The envi-

ronment in which startups operate is determined to a large extent by policies and legislations that have a signi-

ficant impact on the ease of doing business, and vary considerably across countries. 

A proxy for such a favorable business environment could be reflected in the overall socioeconomic conditions 

of a country. According to Audretsch et al. (2002), policies on taxation, labor market regulations, social secu-

rity, or income form those socioeconomic conditions that in turn are positively related to the general business 

activity and affect ventures in particular. Having favorable socioeconomic conditions could thus lower the risk 

of doing business and the failure rate of startups, stimulating the demand for late-stage investments. 
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To illustrate the concept, one of these policies is the flexibility of hiring employees. A flexible labor market is 

essential for small businesses to prosper. Indeed, if the labor market is strongly regulated and presents high 

costs of hiring and firing employees, entrepreneurs cannot easily adjust their organizations in response to mar-

ket trends and economic shocks7. In this way, business risk increases considerably (Black and Gilson, 1998; 

Jeng and Wells, 2000; Lerner and Tag, 2013; van Pottelsberghe and Romain, 2004). 

An indicator that captures the socioeconomic conditions of different countries is included in the International 

Country Risk Guide (ICGR), a highly influential source that assesses country-specific risks over many dimen-

sions. The ICRG socioeconomic conditions indicator is made of three components, namely unemployment, 

poverty, and consumer confidence (ICRG, 2019). Following Guillaume, Furceri and Bernal-Verdugo (2012), 

a flexible labor market is strongly negatively correlated with unemployment, while according to Audretsch et 

al. (2002),income and social security policies influence poverty levels and affect consumer confidence. Fur-

thermore, Djankov, Georgieva and Ramalho (2019) found that business-friendly regulations have a strong 

negative effect on poverty. Assuming that socioeconomic conditions create a favorable business environment 

and increase the demand for late-stage financing, a positive relationship between socioeconomic conditions 

and the level of late-stage VC investments is assumed (Hypothesis 2). 

3.3. The impact of exit opportunities 
 

The main concern of venture capitalists when investing in startups is to obtain a satisfactory return on their 

investment, one that justifies the risk of financing these companies in the first place. Therefore, ensuring the 

best possible exit is critical for VCs to cash out their investments and maximize returns. 

An exit can be defined as the venture shares’ sale by the founders or other investors to make a profit (Félix, 

Pires and Gulamhussen, 2013). There are several ways in which an exit takes place, namely via a trade sale, 

an initial public offering (IPO), or via a write-offs. In the first case, a venture is incorporated into another 

company, or a different entity acquires a given amount of shares from an existing investor of the venture. In 

 
7 A recent example from the business world are e.g. the implications for startups in the COVID-19 pandemic and their need to flexi-

bly respond through measures related to employment in order to stay afloat, see Kapalschinski  (2020). 
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the case of late-stage VCs, acquirers are usually corporates or other PE firms. IPOs refer to the listing of the 

venture shares in a regulated market so that they can be traded publicly. It is usually used by companies whose 

goal is to raise larger amounts of money and reach high valuations, such as the case of the tech giants Apple, 

Facebook, and Amazon. Finally, a write-off occurs when the value of the investment in a venture goes down 

to zero. The company is not able to generate any economic value and thus is written off by its investors, 

resulting in the total loss of their capital (Félix, Pires and Gulamhussen, 2013). 

Having strong exit opportunities is very valueable for prospective investors because they provide an important 

incentive to finance promising ventures. If markets are sufficiently active, liquid, and information is readily 

available to all participants, these investors are generally able to get higher returns when exiting, as transaction 

costs are lower. Therefore, the expectation of increased profits makes them more inclined to investing at the 

outset (Amor and Kooli, 2020; Félix, Pires and Gulamhussen, 2013). Clearly, among all types of VC investors, 

the ones focused on the late-stage are particularly concerned about exit opportunities for following reasons: 

first, the mean size of their investments is higher than the one of seed- or early-stage investors, resulting in 

their holdings to be less liquid and thus harder to sell. Secondly, while seed- and early-stage investors enter in 

the initial stages of the venture life course and have several opportunities to sell off before the company reaches 

its maturity phase, late-stage investors are usually the last to come on board and their main exit opportunity is 

either through an IPO or a trade sale. As this dissertation is centered on the shortage of late-stage financing for 

European startups, the definition of variables related to the exit conditions is highly instrumental to uncover a 

potential relationship between such conditions and late-stage VC investments in Europe. 

Since divestments are financial transactions, it is interesting to understand how financial systems differ across 

countries. The financial system of a country usually encompasses a complex set of institutions and regulations 

that determine how transactions are ultimately carried out (Levine and Demirgüc-Kunt, 1999). This distinction 

may have several implications on the level of late-stage investments across countries, as transaction costs and 

the ease of investing vary. According to Levine and Demirgüc-Kunt (1999, p. 1), most financial systems can 

be classified as either bank-based or market-based. In bank-based financial systems, such as Germany, “banks 

play a leading role in mobilizing savings, allocating capital, overseeing the investment decisions of corporate 

managers, and providing risk management vehicles”. In contrast, in market-based financial systems, such as 
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the United Kingdom or the United States, “securities markets share center stage with banks in terms of getting 

society's savings to firms, exerting corporate control, and easing risk management”. The said categorization 

is defined by the ratio of banking sector development to stock market development, each measured in terms of 

size, activity, and efficiency (Levine and Demirgüc-Kunt, 1999). Given the definition of market-based finan-

cial systems above, and minding the role of VCs as financial intermediaries between investors and investees, 

it is possible to assume that venture capital finds a better environment to thrive in market-based financial 

systems. After outlining the important distinction of Levine and Demirgüc-Kunt (1999), the main exit forms 

and their implications for late-stage VC investments are discussed below.  

As previously discussed, IPOs are an extremely important exit vehicle in strong capital markets as the ones of 

e.g. Western Europe or the United States. The connection between the IPO market and VC investments has 

been largely studied in the literature. For VCs, IPOs represent one of the most attractive exit options, as they 

can earn greater returns and liquidate their participation relatively quickly (Black and Gilson, 1998; Gompers 

et al., 1998; Jeng and Wells, 2000). Besides, IPOs are an important mechanism for them to certify their quality 

as managers of the VC fund (Black and Gilson, 1998; Félix, Pires and Gulamhussen, 2013). Public offerings 

are also extremely attractive for entrepreneurs, who foresee the opportunity to gain a substantial profit out of 

a modest initial investment (Félix, Pires and Gulamhussen, 2013). Finally, Black and Gilson (1998) argued 

that IPOs entail a strong financial incentive for equity-compensated managers to increase their efforts in run-

ning portfolio companies. In summary, large and efficient IPO markets should have a positive effect on the 

supply of capital, as VC funds predict higher returns on their investments. Similarly, the demand for capital is 

stimulated as entrepreneurs are encouraged to start a business in the anticipation of lucrative divestment op-

portunities. Therefore, a positive relationship between the size of the IPO market and the level of late-stage 

VC investments is assumed (Hypothesis 3). 

For this study, it is not sufficient to consider only the IPO market as an exit mechanism of VC investments. 

Indeed, although very frequent in the United States and the United Kingdom, IPOs are less common in conti-

nental Europe. Trade sales and write-offs, instead, are the most recurring forms of exit (Félix, Pires and Gula-

mhussen, 2013). Consequently, instead of limiting the analysis to the impact of the IPO market, it is appropriate 

to include trade sales and write-offs as further determinants of venture investments. 
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Concerning trade sales, the predicted effect on late-stage VC investments is similar to that of the IPO market. 

Specifically, a higher trading activity should affect the supply and demand of capital through the same channels 

of IPOs, namely the provision of attractive returns and the creation of corporate governance mechanisms that 

increase the value of the company (Félix, Pires and Gulamhussen, 2013). Hence, a positive relationship 

between trade sales and the level of late-stage VC investments is assumed (Hypothesis 4).  

On the other hand, write-offs have the opposite effect on late-stage investments. The main reason is that they 

may be perceived by investors as an indicator of the weakness of the entrepreneurial ecosystem. Indeed, they 

could signal poor quality of the startup environment in terms of inconsistent business models or even the 

inability to successfully commercialize innovations. This inability could partly be the direct consequence of a 

poor allocation of financial resources along the venture life course, as undercapitalized companies are unlikely 

to perform up to their potential in the competitive arena (Félix, Pires and Gulamhussen, 2013). The outcome 

of such occurrence is a general climate of distrust by VCs, especially late-stage investors, that results in a 

reduced financing activity. Thus, a negative relationship between write-offs and the level of late-stage VC 

investments is assumed (Hypothesis 5).  

The summary of the hypotheses is presented in Table 1. 

Hypothesis Description 

Hypothesis 1 A positive relationship between an increase in pension fund contributions towards 

VC funds and the level of late-stage VC investments is assumed. 

Hypothesis 2  A positive relationship between socioeconomic conditions and the level of late-

stage VC investments is assumed. 

Hypothesis 3 A positive relationship between the size of the IPO market and the level of late-

stage VC investments is assumed. 

Hypothesis 4 A positive relationship between trade sales and the level of late-stage VC invest-

ments is assumed. 

Hypothesis 5 A negative relationship between write-offs and the level of late-stage VC invest-

ments is assumed. 

Table 1. Summary of the hypotheses. 
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In conclusion, the above drivers are assumed to have a significant impact on the level of late-stage investments. 

Those discussed in the following sections, instead, are mostly relevant across all the funding stages and were 

largely used in the extant research on the determinants of VC investments. They are, though, important control 

variables to accurately specify the econometric model presented in Chapter 4. 

3.4. The impact of idiosyncratic factors of the venture capital industry 
 

This set of variables is directly related to the VC industry and measures the effects that emerge because of the 

different stages of development of the VC industries across countries. Variables that account for the different 

stages of development are the average fund size and the level of early-stage VC investments. The reasons for 

including them in the analysis are discussed in the following. 

Companies in later stages usually raise larger rounds of capital to finance further growth (Nitani and Riding, 

2013). As the investment risk decreases in later stages, valuations increase and it gets comparably expensive 

for investors to buy a significant share in a company. Therefore, to ensure sufficient control over the portfolio 

company, investors need to commit more capital (Robinson, 1987). Consequently, larger funds are in a better 

position to invest, as they can allocate larger commitments per investee while maintaining a good level of 

diversification (Nitani and Riding, 2013; Torstila and Laine, 2003). Hence, a positive relationship between the 

average fund size and the level of late-stage VC investments is assumed. 

Assuming that every venture has to go through different funding stages8, this dissertation combines the direct 

measurement of the demand with an another approach by Balboa and Martí (2001) that considers variables 

that are more directly related to the VC industry. The authors find that the historical investment activity in a 

distinct country has a positive and highly significant effect on fundraising for new VC investments, as it reflects 

the past performance and ability of GPs of closing enough contracts. Furthermore, the level of early-stage 

investment activity of a country might proxy for the general availability of investment opportunities, as it 

captures the effect of a broader set of variables related to the entrepreneurial environment. In this regard, it can 

 
8 As shown in Section 1.1 
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also serve as an indicator for the general development of the VC industry in a certain country (Schröder, 2011). 

In summary, a positive relationship between the levels of early- and late-stage VC investments is assumed. 

3.5. The impact of the economic environment 
 

The VC industry as a whole is affected by the state of a country’s general economic environment. Macroeco-

nomic fluctuations and the level of international trade are aspects that positively influence entrepreneurial 

activity and the demand for investments by startups (Benes, 2015; Jeng and Wells, 2000). For this reason, 

consistent with the works of Benes (2015), Jeng and Wells (2000), Balboa and Martí (2001), and van Pottel-

sberghe and Romain (2004), GDP growth is included in the empirical model of this dissertation to measure a 

country’s economic performance. The rationale is that if a country is on a sustained growth trajectory, there 

may be better opportunities for its entrepreneurs to start new ventures and an improved survival rate of these 

firms (Benes, 2015; Gompers et al., 1998). Since the demand for financing is stimulated and GDP growth is 

used to measure economic fluctuations, a positive correlation between GDP growth and the level of VC in-

vestments is assumed. Similarly, GDP per capita is used to gauge the average wealth of a certain country. 

Logically, higher financial possibilities may be associated with an increased level of VC investments. Hence, 

a positive relationship between GDP per capita and the level of VC investments is assumed. 

The level of interest rates may also have an impact on VC investments. Gompers et al. (1998) theorized a 

negative relationship between interest rates and the supply of venture investments, as they conceived bonds as 

an alternative to venture capital. Indeed, when the level of interest rates falls, the attractiveness of investing in 

venture capital ceteris paribus increases. This correlates with the fact that venture capital has a high-risk profile, 

and may be seen as a valid alternative to compensate for modest fixed income returns. Their results show the 

opposite effect though, that is a positive correlation between these variables. This finding convinced the au-

thors that interest rates fluctuations are likely to affect both the supply and demand of VC investments. Van 

Pottelsberghe and Romain (2004) argued that this effect may be explained by the fact that the authors consi-

dered only short-term interest rates. If short term interest rates rise, it becomes more attractive for entrepreneurs 

to recur to venture capital financing rather than debt instruments (Félix, Pires and Gulamhussen, 2013). 
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Accordingly, in an equilibrium model, the relationship between the level of interest rates and that of VC in-

vestments is a priori ambiguous, as it depends on whether the supply or demand effect dominates. In this 

dissertation, it was decided to focus only on long-term interest rates as they approximate the time horizon of 

VC investments more precisely. Since refinancing logics are not as relevant in the long term, especially for 

operating needs, the supply effect is supposed to prevail. Therefore, a negative relationship between long-term 

interest rates and the level of VC investments is assumed. 

3.6. The impact of institutional factors 
 

Institutional variables affect the general level of VC activity and, if not controlled for, may bias the effect of 

the variables used for hypothesis testing. The only factor considered in the dissertation is related to the exit 

market conditions, and is stock market performance. 

Indeed, a better performing stock market increases the liquidity of IPO markets and thus the expected returns 

to investment. Besides, as more liquid exit markets reduce the overall investment risk, VCs require lower rates 

of return and are therefore likely to increase the size of their investments (Benes, 2015; Gompers et al., 1998). 

To proxy for stock market conditions, the annual change in the S&P Global Equity Index is used in the empi-

rical analysis. The indicator was initially adopted in a cross-country study by Benes (2015) on the determinants 

of early-stage VC investments, and is replicated in this dissertation. A greater value of this index indicates a 

more bullish stock market, and is assumed to have a positive effect on VC investment activity. For this reason, 

a positive relationship between the S&P Global Equity Index and the level of VC investments is assumed. 
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CHAPTER 4 – EMPIRICAL ANALYSIS 
 

After identifying and discussing important determinants of VC investments in the theoretical framework, an 

empirical analysis is conducted in this chapter to understand which of the drivers has measurable effects on 

the level of late-stage VC investment activity in Europe. As it was previously shown, these factors act through 

either the demand of late-stage capital, the supply of late-stage capital, or both, so that the investments in young 

ventures increase.  

3.1. Data 
 

The analysis is performed at the country level and observations were gathered for 16 entities: namely, Austria, 

the Baltics, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Norway, Portugal, 

Spain, Sweden, Switzerland, and the United Kingdom. There are several reasons for selecting these countries: 

first, even though only a sample of the entire population of European countries, it still accounts for most of the 

VC investments in Europe and its heterogeneity. Secondly, since the following analysis focuses on identifying 

the factors that affect the level of late-stage VC investments, it is logical to construct a sample comprising the 

states that contribute the most to Europe’s VC activity. Moreover, it would be senseless to include countries 

whose economy is not comparable in terms of development to the major economies of Northern, Southern, 

Central, and Western Europe, as their observations would represent outliers. For this reason, Eastern European 

countries and others with neglectable size (Luxembourg, Lichtenstein, Malta, etc.) were not included in the 

analysis, a resolution that is consistent with the works of Félix, Pires and Gulamhussen (2013), Jeng and Wells 

(2000), Balboa and Marti (2001), and van Pottelsberghe and Romain (2004). Finally, the remaining countries 

were left out as the data for several variables are not available. 

To account not only for cross-sectional variation, but include time as a source of change, the observations were 

collected for a period of 12 years, specifically from 2007 to 2018. Due to data availability issues, however, it 

was not possible to find the values for some of the selected variables before 2007. Consequently, the resulting 

dataset consists of a panel of 16 countries and 12 years, for a total of 192 observations. 
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The hypotheses discussed so far are tested using econometric analysis. Specifically, a multivariate regression 

model was designed and implemented to identify potential correlations among a set of variables. While some 

of these variables are drawn from previous studies, the others were constructed to account for factors that are 

particularly relevant to late-stage investments. They are, respectively:  

1. Late-stage investments, defined as the annual total value of late-stage VC investments (Series C onwards) 

of a country, divided by the country’s GDP. For scaling purposes, GDP is expressed in thousand units (‘000). 

This variable measures the level of late-stage VC investments in a specific country and year, and identifies the 

“regressand” or dependent variable. Conversely, the ones described next identify the “regressors” or independ-

ent variables (or explanatory variables). 

2. Pension fund contributions, defined as the annual fraction of a country’s VC fundraising ascribed to pension 

fund contributions. This variable measures how much financing (as a fraction of the total annual funds raised 

by VCs) is provided by pension funds in a specific country and year. 

3. Socioeconomic conditions, defined as the ICRG annual score attributed to a country’s socioeconomic con-

ditions. The indicator is made of 3 components, namely unemployment, consumer confidence, and poverty. 

Each of these components is given a maximum score of 4 (with 4 meaning very low risk and 0 very high risk) 

so that the top score for the indicator of socioeconomic conditions is 12 (ICRG, 2019). This variable was used 

in the study of Benes (2015) and measures the state of a country’s socioeconomic conditions in a specific year. 

4. IPO divestments, defined as the annual total value of IPO divestments of VCs in a country, divided by the 

country’s GDP (‘000). Following the methodology of Invest Europe/EDC (2020), the value only considers the 

initial investment of VCs and not the returns obtained with the sale of their holdings. This variable was also 

used in the studies of Félix, Pires and Gulamhussen (2013) and Balboa and Marti (2001), and measures the 

size of the divestments of VCs through IPOs in a specific country and year. 

5. Trade sales, defined as the annual total value of trade sale divestments of VCs in a country, divided by the 

country’s GDP (‘000). Again, the value only reflects the initial investment of VCs and not the returns obtained 

with the sale of their holdings (Invest Europe/EDC, 2020). This variable was used in the studies of Félix, Pires 
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and Gulamhussen (2013) and Balboa and Marti (2001), and measures the size of the divestments of VCs 

through trade sales to corporates and PE firms in a specific country and year. 

6. Write-offs, defined as the annual total value of VC holdings write-offs in a country, divided by the country’s 

GDP (‘000). This variable was used in the studies of Félix, Pires and Gulamhussen (2013)and Balboa and 

Marti (2001), and is a proxy of the quality of the entrepreneurial ecosystem in a specific country and year. 

Along with the variables just described, other regressors were added in the model to control for the effects of 

specific factors on the level of late-stage VC investments. Specifically, their use was necessary to get unbiased 

estimates on the regressors of interest. These are, respectively: 

7. Size of late-stage funds, defined as the annual average per-fund capital committed by the limited partners 

(LPs) of late-stage and general active VC funds in a country, divided by the country’s GDP (‘000).  

8. Early-stage investments, defined as the annual total value of early-stage VC investments (Series A and B) 

in a country, divided by the country’s GDP (‘000).  

9. GDP, defined as a country’s annual gross domestic product in EUR (in natural log). This variable was used 

in the studies of Gompers and Lerner (1998), Jeng and Wells (2000), van Pottlsberghe and Romain (2004), 

and is included in this dissertation mainly to control for the effect of GDP on late-stage investments (as it 

appears in its denominator). 

10. Real GDP growth rate, defined as the annual fractional change in a country’s real gross domestic product. 

This variable was used by Félix, Pires and Gulamhussen (2013), Gompers and Lerner (1998), Jeng and Wells 

(2000), and Balboa and Marti (2001) in their studies. 

11. Real GDP per capita, defined as a country’s annual real GDP per capita in EUR (in natural log). 

12. Long-term interest rate, defined as the annual yield of a country’s 10-year government bonds. This variable 

was used by Félix, Pires and Gulamhussen (2013) and van Pottelsberghe and Romain (2004) in their studies. 

12. S&P GEI change, defined as the annual fractional change in a country’s S&P Global Equity Index (World 

Bank, 2020). This indicator measures equity market growth, and is used to assess a country’s annual financial 

performance. 
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The variables are summarized in Table 2. 

Variable Description 

 

Late-stage investments Annual total value of late-stage VC investments, divided by GDP (‘000). 

Pension fund contributions  Annual fraction of VC fundraising ascribed to pension fund contributions. 

Socioeconomic conditions ICRG score of socioeconomic conditions. 

IPO divestments Annual total value of IPO divestments of VCs, divided by GDP (‘000). 

Trade-sales Annual total value of trade sale divestments of VCs, divided by GDP (‘000). 

Write-offs Annual total value of VC holdings write-offs, divided by GDP (‘000). 

Size of late-stage funds Annual average per-fund capital committed by LPs of late-stage and general active VC 

funds, divided by GDP (‘000). 

Early-stage investments Annual total value of early-stage VC investments, divided by GDP (‘000). 

GDP Annual nominal gross domestic product in EUR (in natural log). 

Real GDP growth Annual fractional change in real GDP. 

Real GDP per capita Annual real gross domestic product per capita in EUR (in natural log). 

Long-term interest rate Annual yield of 10-year government bonds. 

S&P GEI change Annual fractional change in the S&P Global Equity Index. 

Table 2. Variables description.  

Considering the nature of the variables included in the model, it was necessary to collect the data from different 

sources. First, the numbers for VC investments and divestments were retrieved from the Invest Europe/EDC 

(former EVCA) dataset. Invest Europe is a trade association representing Europe’s PE and VC markets, and 

its dataset contains detailed historical information on deals from 2007 to 2018. Secondly, the values concerning 

macroeconomic factors were collected from the annual statistics of Eurostat and the OECD, while the annual 

scores of the indicator of socioeconomic conditions from the ICRG dataset. Finally, the data on the S&P Global 

Equity Index were found in the annual statistics of the World Bank. The observations were recorded for each 

country, except the Baltic republics: in that case, since the size of each country is relatively small, the three 

were aggregated. 

Several considerations need to be made. First, late-stage investments, IPO divestments, trade sales, write-offs, 

early-stage investments, and size of late-stage funds, were normalized by the respective GDP value (for country 
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and year) following the methodology of Félix, Pires and Gulamhussen (2013), Balboa and Marti (2001), and 

van Pottelsberghe and Romain (2004). These authors argue that normalization is necessary to rule out het-

eroskedasticity and inflation effects. On one hand, differences in the economic size and growth between coun-

tries could generate a heteroskedasticity effect. Naturally, the larger is the economy of a certain country, the 

higher will also be the observed variability of other variables related to that country. Hence, by normalizing it 

is possible to remove potential heteroskedasticity patterns in the dataset. On the other hand, since investments 

and divestments are expressed in nominal values, an increase in their level may exclusively be the consequence 

of higher prices for a particular year. Therefore, normalization ensures that differences in the inflation rates 

among countries are removed, as GDP is also considered in nominal terms (Félix, Pires and Gulamhussen, 

2013). Moreover, GDP is considered in thousand units (‘000) for reasons of scaling, as the values would oth-

erwise be too small to measure any effects. Finally, the values of GDP and Real GDP per capita are expressed 

in natural logarithm. The rationale behind taking the logarithm of a variable is that of eliminating potential 

exponential trends across countries and years in the data. Indeed, since the logarithmic function is simply the 

inverse of the exponential, the outcome is a more linear data series that is better suited for the multivariate 

regression model used in this dissertation (Stock and Watson, 2019). 
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The descriptive statistics of the variables are presented in Table 3. 

Statistic N Mean St. Dev. Min Pctl. 25 Pctl. 75 Max 

                                                                            

Dependent variable 

Late-stage investments  192 0.153 0.115 0.000 0.077 0.193 0.538 

        

Independent variables        

Pension fund contributions 192 0.055 0.105 0.000 0.000 0.066 0.640 

Socioeconomic conditions 192 8.604 1.255 5.167 7.917 9.427 11.000 

IPO divestments 192 0.024 0.051 0.000 0.000 0.025 0.505 

Trade sales 192 0.097 0.096 0.000 0.030 0.123 0.496 

Write-offs 192 0.033 0.039 0.000 0.009 0.045 0.314 

        

Control variables        

Size of late-stage funds 192 0.216 0.177 0.016 0.054 0.346 0.739 

Early-stage investments 192 0.196 0.124 0.023 0.103 0.265 0.629 

GDP 192 26.956 1.020 24.815 26.229 27.885 28.851 

Real GDP growth 192 0.014 0.032 -0.145 0.004 0.024 0.252 

Real GDP per capita 192 10.405 0.428 9.150 10.283 10.615 11.150 

Long-term interest rate 192 0.028 0.020 -0.004 0.012 0.042 0.132 

S&P GEI change 192 0.022 0.267 -0.699 -0.151 0.206 0.914 

Table 3. Descriptive statistics. 

Although the variation in country-year observations is quite consistent across the sample, there seems to be 

the presence of outliers in Real GDP growth and S&P GEI change, as the minimum and maximum values of 

these variables are very far from the average. Indeed, these values represent anomalies during regular economic 

cycles, considering that European countries are not emerging markets (-14.5% and 25.2% for real GDP growth, 

and -69.9% and 91.4% for equity market growth). After analyzing the dataset in more detail, it becomes clear 

that the outliers are related mainly to the 2007-2009 Great Recession and the recovery of the following years. 

According to economic theory then, it would be incorrect to remove them from the sample. A fair case could 

be made, however, on eliminating these years, as they account for abnormal times for any economy. The reason 

why this was not done is that too many observations would have been lost, resulting in a regression model with 

less efficient estimators (Gulhamussen, 1995; Stock and Watson, 2019). The Pearson correlation coefficients 

for the entire set of variables are presented in Table 4.
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

1.  Late-stage investments 1.00 + + + + . . + . . + . . 

2. Pension fund contributions 0.17b 1.00 + . + . . . . . + . . 

3. Socioeconomic conditions 0.30c 0.24c 1.00 + + . + + . + + – . 

4. IPO divestments 0.34c -0.08 0.13a 1.00 . . . + . . + . . 

5. Trade sales 0.40c 0.26c 0.17b 0.08 1.00 + + + . . + . . 

6. Write-offs 0.12 0.08 0.02 -0.04 0.23c 1.00 . + . – . . . 

7. Size of late-stage funds 0.11 0.10 0.12a 0.00 0.17b 0.03 1.00 + – + . . . 

8. Early-stage investments 0.53c 0.08 0.37c 0.22c 0.30c 0.17b 0.37c 1.00 – . + – . 

9. GDP 0.05 -0.08 0.01 0.00 -0.09 -0.09 -0.72c -0.15b 1.00 . + – . 

10. Real GDP growth 0.12 0.01 0.18b 0.09 0.11 -0.17b 0.13a 0.12 -0.05 1.00 + – . 

11. Real GDP per capita 0.32c 0.19c 0.77c 0.18b 0.16b 0.05 0.00 0.40c 0.19c 0.14a 1.00 – . 

12. Long-term interest rate -0.07 -0.05 -0.41c -0.06 -0.01 -0.04 0.05 -0.22c -0.24c -0.39c -0.42c 1.00 . 

13. S&P GEI change -0.08 -0.01 -0.03 0.08 -0.06 0.11 0.06 -0.04 -0.03 -0.11 0.05 -0.09 1.00 

Note: a p < 0.1; b p < 0.05; c p < 0.01 

Table 4. Pearson’s correlation coefficients.
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Pearson’s correlation coefficients measure the degree of linear association between two variables. The accord-

ing estimates range from a value of -1 (perfectly negative linear correlation) to a value of 1 (perfectly positive 

linear correlation). When two variables are uncorrelated, the resulting coefficient is 0. However, a null coeffi-

cient is a necessary but not sufficient condition for uncorrelation, as a nonlinear relationship between those 

variables may exist (Stock and Watson, 2019). The matrix reported above is useful to get a first glimpse of the 

degree of linear association between the regressors and the dependent variable (first column). In this regard, 

validating the hypotheses formulated in the previous chapter, pension fund contributions, socioeconomic con-

ditions, IPO divestments, and trade sales, and are all significantly positively related to late-stage investments. 

Write-offs also shows a positive association with late-stage investments, in contrast to what was argued in the 

theory, but the relative coefficient is not significant. Thus, there is no evidence that the variables are linearly 

related. The informative power of Pearson’s coefficients is very limited though, as they only consider bivariate 

linear associations. The goal of the regression model to be implemented, instead, is to measure the multivariate 

linear association among all the variables considered. Moving on to the control variables, the coefficients of 

early-stage investments and real GDP per capita are positive and significant; those of size of late-stage funds, 

GDP, and real GDP growth are slightly positive, but not significant. Finally, S&P GEI change and long-term 

interest rates show slightly negative coefficients with no significance detected.  

An important indication that Pearson’s coefficients give is the presence of multicollinearity within the model. 

Multicollinearity arises when two or more independent variables in a multivariate regression model are linearly 

related. Even though the presence of severe multicollinearity (unless perfect) does not prevent the estimation 

of the regression, the problem is that one or more regression coefficients could be estimated imprecisely (Stock 

and Watson, 2019). A correlation coefficient that tends to the values of 1 or -1 signals a strong linear associa-

tion between two variables. From the numbers above, only two coefficients raise doubts about the presence of 

multicollinearity, as their absolute values are higher than 0.5. The first is that of real GDP per capita and 

socioeconomic conditions, which is positive and significant (0.77). The second is that of GDP and size of late-

stage funds, which is negative (-0.72) and also significant. However, the reason why these values are nothing 

more than an indication of potential multicollinearity is that Pearson’s coefficients only measure bivariate 
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relationships, while multicollinearity is an issue that arises in multivariate estimation models (Stock and Wat-

son, 2019). Besides, even though it is plausible that real GDP per capita and socioeconomic conditions are 

positively correlated, there is no theoretical justification for a negative relationship between GDP and size of 

late-stage funds that suggests removing one of these two variables from the model. Hence, it is not possible to 

draw any conclusions about multicollinearity yet. 

3.2. Methodology 
 

In order to statistically test the hypotheses formulated in the theory, a multivariate regression model is used. 

In regression analysis, the linear association between two or more variables is estimated using several statistical 

methods. The purpose is that of studying the variation of a specific variable (regressand or dependent variable) 

when the values of one or more other variables (regressors or independent variables) are changed or controlled 

(Stock and Watson, 2019).  

In mathematical terms, assuming a study population of N entities, a dependent variable (Y) relating to those 

entities is written as a linear function of k regressors (X) relating to the same entities plus an error term (ε). 

Therefore, the general specification for the multivariate regression model is: 

Yi = β0 + βs Xsi + εi ,           (1) 

where i = 1,…, N indicates the number of entities and s = 1,…, k the number of regressors (Stock and Watson, 

2019). 

The coefficients β0 and βs are estimated using a sample of n < N entities. Considering the case of a cross section 

of observations (recorded for a single time period), the according regression model is: 

Yi = b0 + bs Xsi + ui ,           (2) 

where i = 1,…, n indicates, again, the number of entities and s = 1,…, k the number of regressors (Stock and 

Watson, 2019).  
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The coefficients b0 and bs are the estimators of the parameters β0 and βs, and the resulting estimates capture the 

effect of the regressors on the dependent variable. Although the intercept b0 does not have a statistical meaning, 

each coefficient bs measures the variation in the value of Y for a unit change in the value of the respective X, 

holding constant (or controlling for) the other regressors. The model has predictive power in the sense that by 

substituting any numbers included in the range of sample observations into the regressors, the correspondent 

value for the dependent variable is found. Finally, the term ui measures the residuals, or the difference between 

the values observed in the sample and those predicted by the regression function (Stock and Watson, 2019).  

When working with panel (or longitudinal) data, as it is the case of this dissertation, the time component needs 

to be incorporated in the model. Considering the same sample of n < N entities, now the observations are taken 

for several periods T. Therefore, the resulting specification is: 

Yit = b0 + bs Xsit + uit ,           (3) 

where i = 1,…, N indicates the number of entities, s = 1,…, k the number of regressors, and t = 1,…, T the 

number of periods (Stock and Watson, 2019). 

Longitudinal data is very useful for a variety of reasons. First, as it was already mentioned, it allows to study 

variations not only across entities (countries), but also across time (years). In this way, the development of the 

VC market in Europe across the years and other time-related phenomena are considered. Secondly, as argued 

by Gulhamussen (1995), panel data allows to increase the number of observations in the analysis, leading to 

more efficient estimators of the parameters. The most relevant use though is the possibility to control more 

effectively for the endogeneity resulting from omitted variable bias. Endogeneity refers to a situation in which 

one or more regressors (X) are correlated with the error term (ε). One case in which endogeneity can occur is 

when a variable that: a) is a determinant of the dependent variable and; b) is correlated with one or more of the 

included regressors is left out of the model. As all the omitted variables that determine the dependent variable 

are included in the error term, then it is natural that also the included regressors are correlated with the error 

term. The result is that the estimators will be biased and inconsistent (Stock and Watson, 2019).  
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To quantify the effects of the identified determinants on the level of late-stage VC investments, a fixed-effect 

(FE) regression model is used. The reason for selecting the FE estimator is to be found in the way it works. 

Indeed, the advantage of fixed-effect regressions is that they allow to control for unobserved factors that vary 

across entities but stay constant over time. Since all these factors are eliminated in the estimation process by 

taking first differences with respect to time, time-invariant variables are dropped from the equation automati-

cally (Stock and Watson, 2019). Therefore, as all the regressors related to the hypotheses and the other control 

variables vary over time, it is possible to capture their effect on the dependent variable while controlling for 

additional unobserved time-invariant factors. In the case of VC investments, a relevant unobserved factor that 

is country-specific and constant over long periods is investment culture (Lewellyn and Bao, 2014; Stock and 

Watson, 2019). In addition, the FE estimator allows to isolate the effects of factors that are constant across 

entities but vary over time. For instance, technological breakthroughs that lower the information asymmetries 

between firms seeking capital and prospective investors (Jeng and Wells, 2000; Stock and Watson, 2019). 

In mathematical terms, the FE regression model to be estimated has the following specification: 

Late-stage investmentsit = β0 + β1 Pension fund contributionsit + β2 Socioeconomic conditionsit    (4) 

+ β3 IPO divestmentsit + β4 Trade salesit  + β5 Write-offsit + βs Control variables + αi + λt + εit  

where i = 1,…, N indicates the number of countries, t = 1,…, T the number of years, and s = k – 6,…, k the 

number of regressors (Stock and Watson, 2019). 

To estimate the parameters of the population of European countries across time, the sample described above 

is used. As already discussed, the sample includes 16 countries (n = 16) and 12 years (T = 12). The number of 

regressors is 12 (k = 12), divided into 5 variables of interest and 7 control variables. The term αi measures the 

entity-fixed effects (country fixed-effects), and comprises n – 1 dummy variables that are treated as unknown 

intercepts to be estimated. These intercepts can be thought of as the effect of being in country i. However, as 

it is the case with FE regression models, the indicator variables are eliminated during estimation as the effects 

that they measure are constant over the years. Similarly, the term λt measures the time-fixed effects of being 
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in a particular year t. Likewise, λt can be broken down into T – 1 dummy variables. Conversely, these are not 

dropped in the estimation process, as they vary over time (Stock and Watson, 2019). 

Along with the analysis of the determinants of late-stage VC investments, an additional study is carried out to 

test whether a dummy named market is linearly related to late-stage investments. Specifically, market is an 

indicator variable equal to 1 if the country is market-based, and 0 if it is bank-based according to the classifi-

cation of Levine and Demirgüc-Kunt (1999). Specifically, as it was argued in the previous chapter, the fact 

that a country has a predominantly bank- or market-based financial system may have implications on the level 

of late-stage investments of that particular country. In case a significant correlation was found, it would mean 

that some factors captured by the dummy account for a difference in the late-stage investment activity of these 

two types of countries. However, bank- and market-based countries have structural differences in their finan-

cial markets. For instance, the latter are relatable to more developed financial markets that allow investors to 

be more actively involved in financial transactions (Levine and Demirgüc-Kunt, 1999). Hence, the effects of 

pension fund contributions, IPO divestments, and trade sales could be incorporated in the market dummy and 

explain that difference. For this reason, including them in the same model used to estimate the association 

between market and late-stage investments allows to study the variation in the coefficient of the market dummy 

and its level of significance. According to what was argued before though, the FE estimator cannot be used as 

dummies are eliminated (they are constant by definition). To measure the effect of market on late-stage in-

vestments then, a multivariate random-effects (RE) regression model is employed. However, the main problem 

of the RE model is that it lies on a strong assumption, namely that the covariance between the unobserved or 

omitted variables (α) and any of the regressors (X) is 0. Although a very rare case, this condition can occur 

when: a) the regressors have been controlled for all the factors that are important in determining the dependent 

variable or; b) the effects of the unobserved factors on the dependent variable are small (Bell and Jones, 2015). 

Having clarified this condition, the final model comprises five specifications. In the first, late-stage invest-

ments is regressed on market only, while in the others some control variables (GDP, early-stage investments, 

long-term interest rate, and S&P GEI change), pension fund contributions, IPO divestments, and trade sales 

are added sequentially. Mathematically, the complete specification is written as: 
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Late-stage investmentsit = β0 + β1 Marketit + β2 Pension fund contributionsit + β3 IPO divestmentsit  (5) 

+ β4 Trade salesit + β5 Early-stage investmentsit + β6 GDPit + β7 Long-term interest rateit  

+ β8 S&P GEI changeit + αi + λt + εit ,  

where i = 1,…, N indicates the number of countries and t = 1,…, T the number of years (Stock and Watson, 

2002). 

The interpretation of αi is similar to that of the FE regression model. However, estimation allows to maintain 

time-invariant factors and thus measure their effect on the dependent variable. Likewise, the term λt is added 

to control for a time trend in the data (Bell and Jones, 2015).  

There are several reasons why these specific control variables were selected. On one hand, it is possible to see 

from the correlation table that early- and late-stage investments are highly significantly related (0.53). On the 

other hand, S&P GEI change and long-term interest rates could be relevant, since a correlation with the market 

dummy is justified in the theory. Indeed, differences between bank- and market-based countries are likely to 

translate in different growth rates in the respective stock markets and different interest rates levels, as debt and 

equity markets are largely interconnected (Levine and Demirguc-Kunt, 1999). Finally, GDP is included for 

the same reason of controlling for the denominator of late-stage investments. 

Before presenting the results of both models, some final considerations need to be made. First, for purposes of 

robustness, the standard errors computed for the estimators are consistent for heteroskedasticity and autocor-

relation (HAC standard errors). Specifically, these standard errors were clustered at the country level, meaning 

that they allow the regression errors to have an arbitrary correlation within a cluster (country), but also assume 

that the regression errors are uncorrelated across clusters (Stock and Watson, 2019). Secondly, the presence of 

severe multicollinearity was ruled out after computing the Variance Inflation Factor (VIF) of each regressor. 

The VIF of an explanatory variable defines the strength of the linear relationship between the variable and the 

remaining explanatory variables (Clarke et al., 2010). Finally, to find statistical evidence supporting the selec-

tion of a FE model in the analysis of the determinants, the Durbin-Wu-Hausman test was run. The test evaluates 

the consistency of an estimator (the RE estimator) when compared to an alternative, less efficient estimator 
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(the FE estimator) that is already known to be consistent (Hausman, 1978). The result suggested that in this 

case the FE estimator is the only one able to provide consistent estimates of the coefficients. 

3.3. Results  
 

The results of the FE regression model on the determinants of late-stage VC investments are reported in Table 

5. For reasons of clarity and conciseness though, the indicator variables measuring the time-fixed effects are 

omitted (year dummies). Additionally, to show how the explanatory variables’ coefficients and their signifi-

cance change, Equation 4 is broken down into three different specifications where the regressors of interest 

are added progressively. 

                               Dependent variable 

 

                                 Late-stage investments 

  

 

 (1) (2) (3) 

Pension fund contributions 0.053 0.052 0.060 
 (0.043) (0.043) (0.054) 

Socioeconomic conditions . 0.001 0.003 
  (0.010) (0.011) 

IPO divestments . . 0.239** 
   (0.099) 

Trade sales . . 0.043 
   (0.108) 

Write-offs . . -0.044 
   (0.167) 

Size of late-stage funds -0.014 -0.015 -0.013 
 (0.069) (0.070) (0.070) 

Early-stage investments 0.210*** 0.210*** 0.207*** 
 (0.067) (0.067) (0.071) 

GDP -0.165** -0.168** -0.158** 
 (0.081) (0.079) (0.079) 

Real GDP growth -0.068 -0.066 -0.127 
 (0.305) (0.303) (0.325) 

Real GDP per capita 0.111 0.108 0.101 
 (0.109) (0.111) (0.113) 

Long-term interest rate -0.461 -0.445 -0.427 
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 (0.382) (0.374) (0.393) 

S&P GEI change  0.051 0.051 0.055 
 (0.048) (0.048) (0.045) 

Observations 192 192 192 

Adjusted R2 0.252 0.247 0.250 

F Statistic  5.176*** 4.887*** 4.424*** 

Note: * p < 0.1; ** p < 0.05; *** p < 0.01 

Table 5. FE regression model. 

The estimated coefficients of pension fund contributions, socioeconomic conditions, IPO divestments, trade 

sales, and write-offs confirm the hypotheses outlined in the theory. However, the only one that turned out to 

be statistically significant is that of IPO divestments. The effect of each regressor on late-stage investments is 

discussed in more detail in the following paragraphs. 

The estimated coefficient of pension fund contributions is positive, validating Hypothesis 1. Its value predicts 

that for a 1 unit (1%) increase in the share of pension fund contributions, the fraction of late-stage VC invest-

ments over GDP increases by 0.00006 units (0.006%) after the scaling is removed. As the coefficient is not 

statistically significant though, there is no evidence that the population parameter is different from 0. 

The estimated coefficient of socioeconomic conditions is slightly positive, validating Hypothesis 2, but insig-

nificant. Its value predicts that for a 1 unit increase in the ICRG score of socioeconomic conditions, the fraction 

of late-stage investments over GDP rises by 0.000003 units (0.0003%) after the scaling is removed. 

The estimated coefficient of IPO divestments is positive, validating Hypothesis 3, and statistically significant 

at the 5% significance level. Its value predicts that for a 1 unit (1%) increase in the fraction of IPO divestments 

over GDP, the fraction of late-stage VC investments over GDP also rises by 0.000239 units (0.024%) after the 

scaling is removed. The estimated coefficient of trade sales is positive, validating Hypothesis 4, but not sig-

nificant. A 1 unit (1%) increase in the fraction of trade sales over GDP is associated with a 0.000043 units 

(0.0043%) increase in the fraction of late-stage VC investments over GDP, after the scaling is removed. Since 

the coefficient is not statistically significant, however, there is no evidence that the population parameter is 
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different from 0. Finally, similar conclusions are drawn for write-offs. Here, the direction of the effect is neg-

ative, validating Hypothesis 5, but the estimated coefficient is not significant. Its value measures that a 1 unit 

(1%) increase in the fraction of write-offs over GDP is related to a decrease of 0.000044 units (-0.0044%) in 

the fraction of late-stage VC investments over GDP, after the scaling is removed.  

In regard to the control variables, the estimated coefficient of size of late-stage funds is negative, as opposed 

to what is discussed in the theory, but not significant. Conversely, that of early-stage investments is positive 

and significant at the 1% level. This finding is consistent with the theoretical arguments on the interrelation of 

early- and late-stage VC investments. Surprisingly, both GDP and real GDP growth are negatively correlated 

with late-stage investments, and GDP’s estimated coefficient is significant at the 5% level. These findings are 

in contrast with the studies on the relationship between GDP and VC investments discussed in the theory. The 

signs of the estimated coefficients of GDP per capita and S&P GEI change are positive as expected, but the 

values are not significant. Lastly, the estimated coefficient of long-term interest rates is negative but insignif-

icant. Nevertheless, the direction of the effect seems to support the theory that interest rates and venture capital 

are substitute asset classes (Gompers et al., 1998).  

The adjusted R-squared and the F-statistic of the regression are included in the table. The adjusted R-squared 

indicates that the regressors explain 25% of the variance in late-stage investments. The F-statistic, instead, was 

constructed to test whether the true parameters of the regressors are jointly different from 0. The according test 

(F-test) indicates if the model is a better predictor of the dependent variable than its mean value (Stock and 

Watson, 2002). Since the F-statistic is significant at the 1% level, the hypothesis of the parameters being all 

equal to 0 (null hypothesis) is rejected. 
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The results of the RE model on the behavior of the market dummy are reported in Table 6. Again, for reasons 

of clarity and conciseness, the year dummies are omitted. 

                                Dependent variable 

 

 

                                  Late-stage investments 

 

 (1) (2) (3) (4) (5) 

Market 0.084** 0.051* 0.047* 0.042 0.037 
 (0.038) (0.029) (0.028) (0.025) (0.023) 

Pension fund contributions . . 0.065* 0.086* 0.080 
   (0.039) (0.044) (0.056) 

IPO divestments . . . 0.297*** 0.329*** 
    (0.105) (0.105) 

Trade sales . . . . 0.109 
     (0.096) 

Early-stage investments . 0.259*** 0.266*** 0.267*** 0.285*** 
  (0.063) (0.064) (0.070) (0.069) 

GDP . 0.006 0.007 0.008 0.011 
  (0.013) (0.013) (0.012) (0.010) 

Long-term interest rate . -0.391* -0.298 -0.286 -0.170 
  (0.198) (0.213) (0.230) (0.223) 

S&P GEI change . 0.065 0.069 0.070 0.070* 
  (0.045) (0.045) (0.044) (0.041) 

Constant 0.251*** 0.050 0.018 -0.036 -0.135 
 (0.037) (0.339) (0.332) (0.304) (0.258) 

Observations 192 192 192 192 192 

Adjusted R2 0.279 0.331 0.331 0.350 0.373 

F Statistic  7.161*** 6.906*** 6.547*** 6.718*** 6.968*** 

Note: * p < 0.1; ** p < 0.05; *** p < 0.01  

Table 6. RE regression model. 

According to the results of the first specification, the estimated coefficient of market is positive and significant 

at the 5% level. Specifically, the model predicts that the mean value of late-stage VC investments over GDP 

is 0.000084 units (0.0084%) higher for market-based countries, after the scaling is removed. However, when 

the control variables are added in the second specification, the value of the coefficient declines along with its 
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significance level. Even though it remains positive, the new coefficient is only significant at the 10% level and 

measures an effect of 0.000051 units (0.0051%) higher for the intercept of market-based countries, after the 

scaling is removed. The same effect occurs when pension fund contributions is included in the model; the 

coefficient remains significant at the 10% level, but its value declines to 0.000047 units (0.0047%). As soon 

as IPO divestments is added, however, the coefficient loses significance. The result stays unaltered even when 

trade sales is included in the final specification.  

The fact that the estimated coefficient of market is significant in the first specification suggests that the dummy 

incorporates some unknown factors that affect the average level of late-stage VC investments in the countries 

classified as market-based. However, when the other variables are gradually included in the model, the signif-

icance of the indicator variable starts fading until it completely vanishes when IPO divestments is added. This 

indicates that the control variables, pension fund contributions, trade sales, and especially IPO divestments 

may account for those factors whose effects on late-stage investments were initially enclosed in the coefficient 

of the market dummy.  

In conclusion, the direction of the variables of interest’s estimated coefficients validates the assumptions for-

mulated in the theory. However, IPO divestments was found as the only statistically significant determinant of 

late-stage investments. This result is coherent with the arguments that emphasize the importance of future exit 

opportunities for late-stage VC investors. The coefficients of early-stage investments and GDP are significant 

as well. Although the positive association between early- and late-stage investments suggests a fairly obvious 

interdependency among the different stages of venture financing, the negative relationship between GDP and 

late-stage investments is surprising. Therefore, hypotheses on why or when this occurs should be considered. 

Finally, the estimated coefficient of market was initially positive and significant, meaning that unknown factors 

accounted for a structural difference in late-stage investments between bank- and market-based countries. After 

including the remaining explanatory variables though, the significance of the coefficient gradually faded and 

died out when IPO divestments was added, suggesting that the effects of these regressors were enclosed in the 

initial coefficient of the market dummy. 
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3.4. Limitations 
 

After the results have been presented, the main limitations of the empirical analysis are discussed for reasons 

of completeness. First, the size of the sample is reduced. Considering that the level of analysis is the country, 

the starting number of entities in Europe is already limited. Moreover, the exclusion of all those countries that 

are outliers or for which data are not available further reduces the number of observations. Thus, the only way 

to increase the size of the sample is that of collecting the data for more years. However, it was not possible to 

include more than 12 years, as most of the variables of interest have their values reported from 2007. A small 

sample, as argued by Stock and Watson (2019), negatively affects the efficiency of the estimators. Secondly, 

as argued in the discussion of the summary statistics, the years 2007-2009 may harm the accuracy and relia-

bility of the estimates, as economies across the world were severely hit by the financial crisis and the Great 

Recession. The result of the crisis is that all industries, including venture capital, slowed down considerably. 

Therefore, anomalous values related to this occurrence could undermine the effectiveness of the estimation 

model. Finally, the model itself could still suffer from omitted variable bias. Indeed, the FE estimator controls 

for effects that differ across entities and are constant over time, and vice versa. Nevertheless, effects that differ 

across the countries and also over the years may be in the regression error. For the bias to occur, however, 

these hidden factors need to be determinants of the dependent variable and correlated with the other regressors 

(Stock and Watson, 2019). 
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CHAPTER 5 - DISCUSSION 
 

In the following, the results found in Chapter 4 will be discussed. In particular, it will be elaborated what 

underlying mechanics might have influenced the magnitude, direction and significance of the coefficients re-

lated to the variables of interest stated in Chapter 3. This chapter is organized as follows: starting with a detailed 

discussion on the significant variable, Section 5.1 elaborates on the role of IPO divestments in late-stage VC. 

Section 5.2 then considers the findings on the further variables of interest and Section 5.3 finalizes by com-

menting on the control variables. 

 

5.1. IPO divestments 

 

For IPO divestments a significant and positive relationship with the level of late-stage investments was found. 

Following the positive sign of the coefficient thus implies that having an increase in IPO divestment activity 

can be assumed to have a positive effect on the late stage VC activity and can partially explain why the level 

of late-stage investments varies across countries and time. The findings have been expected from the theory 

and they are in alignment with the results of a rich body of literature, amongst others e.g. of Jeng and Wells 

(2002) and Félix, Pires and Gulamhussen (2013). More specifically, Jeng and Wells (2000) compared the 

impact of IPO activity on the general level of VC activity and the level of early-stage investments in isolation. 

They found that IPO activity seems to be only significant for the late-stage VC activity, which got confirmed 

through the findings of the regression stated in Table XX. The following will give an overview of how VC 

activity and IPOs are linked and how cross-country differences in IPO activity fit in the broader concept of 

IPO cycles. Additionally, it will be discussed why IPOs might be such an important driver of late-stage VC 

activity and how country-specific regulations and institutions impact the level of IPOs. 
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5.1.1. The variance in IPO activity as a mean of exit for VCs across countries 

 

Looking first at the IPO activity, measured in the total aggregated number of IPOs from 2007 to 2018, shows 

that it varies substantially across countries. Figure 10 illustrates the total aggregated number of IPOs, split by 

VC- backed IPOs (orange bar) and non-VC-backed IPOs (blue bar). The grey line indicates the share of VC-

backed IPOs to the total amount. While the UK and Sweden host by far the highest number of IPOs, other 

countries such as Austria, Portugal, or the Baltics barely see public offerings. The large European economies, 

such as France, Germany, and Italy see somewhat comparable numbers in the mid-field. The picture changes 

somewhat when looking at the share of VC-backed IPOs. Here Belgium, Denmark, France, Finland, and Swe-

den take the lead while the UK surprisingly is one of the countries with the lowest share of VC-backed IPOs 

(Pitchbook 2020). 

 

Figure 10: Number of VC-backed exits as a share of total IPOs per country, aggregated 2007-2018 (Source: Pitchbook, 2020) 
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Figure 11: IPO divestments per country in the amount at costs / GDP, aggregated for 2007-2018 

 (Source: Invest Europe/EDC 2020) 

In Figure 11 above the aggregated amount at costs of VC divestments via IPOs as a fraction of GDP over the 
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Switzerland seem to have transferred a larger share of their investments into IPOs, VCs in bigger economies 
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with Denmark (Invest Europe/EDC 2020). 
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in historic waves of VC activity that followed to a large extend public market movements. Examples are given 

during the rise of personal computer hardware producers in the 1980s or telecommunication and internet com-

panies of the 1990s. During these times, the level of VC activity and public investments grew tremendously 

and have been concentrated in a few industries, usually followed by a downturn resulting in large swings in 

activity across private and public markets (Gompers et al., 2008). 

A swing of activity in the public equity market mostly starts with an initial exogenous positive shock to the 

economy, such as the introduction of new technologies. This external shock leads to an increase in the quantity 

and quality of investment opportunities that in turn increase the demand for capital from private firms pursuing 

them. To obtain the needed capital, firms involve in a larger number of IPOs, and given the higher quality, the 

IPOs deliver stronger initial returns due to the higher interest of investors. Recognizing this strong interest of 

investors and their willingness to allocate capital, even more firms are incentivized to pursue an IPO. In ulti-

mate consequence this creates a boom of underpricing activity, a so-called hot IPO market (Yung, Colak and 

Weiwang, 2008). Evidence for the underlying mechanics of such cycles can be found e.g. in Ibbotson and Jaffe 

(1975). They show that the amount of IPOs, as well as their initial returns, appear in cycles and that these two 

cycles follow a lead-lag relationship with an increase in initial returns of IPOs, followed by an increase in the 

number of IPO underwriting. Lowry and Schwert (2002) pick up the evidence and showed that this pattern 

repeated itself many times over their observed period of 41 years. Furthermore, they find additional evidence 

that companies choose to go public after a period of high initial returns and tend to be able to raise more money 

than initially anticipated. 

Evidence on the impact of such public market cycles on the VC activity can not only be found due to the 

positive effect of IPO activity but also within the returns to VC funds that seem to be highly correlated with 

overall market returns, as found by Kaplan and Schoar (2005) or Cochrane (2005). Further findings of Gom-

pers et al. (2008) suggest a high sensitivity of VC activity to positive market signals like high price to book 

ratios. 

Assumptions on why VC activity follows public market cycles differ but follow two main strings of argumen-

tations: One explains the link through an irrational overreaction on the side of the venture capitalist and 
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entrepreneurs, who associate past performance, e.g. through successful IPOs, with future performance. Thus, 

they simply follow specific investment trends towards certain industries (Gupta, 2000; Scharfstein and Stein, 

1990). Others, however, argue from a more rational fundamental perspective. They assume that changes in VC 

investment activity and its link to public markets stem from responding to changes in the number of investment 

opportunities introduced by the exogenous shock. Thus, VCs follow an increase in demand for investments 

coming from existing companies or new market entrants who look for external capital. In the latter argumen-

tation, IPO activity serves more as a type of indicator for VCs on where to find good investment and growth 

opportunities that preferably allow for exits at high valuations (Gompers et al., 2008). In both argumentations, 

however, a high level of current IPO activity serves as a strong signal for VCs to invest, as they indicate 

markets with strong growth opportunities and offer an attractive option to realize returns at high valuations 

(Black and Gilson, 1998; Lerner, 1994). 

As country-level data aggregates industry activity within its borders, the following Figure 12 serves as a rough 

illustration of how the total amount of late stage investments in Europe interacts with the level of European 

IPO activity. The numbers are measured in the total amount of IPOs and the average amount of capital raised 

per IPO. The estimation matches the findings described above and shows how the total amount of late-stage 

investments moves along with investment activity in the public markets. Furthermore, it is particularly intere-

sting to see how an increase in average capital raised, as a proxy for valuation levels (yellow line), leads the 

increase in the number of IPOs and the amount invested through later stage VC (blue and orange line, accor-

dingly). This is in particular visible e.g. in the years 2010 to 2011 or 2013 to 2015 and allows for a first careful 

assumption that valuation levels indeed lead to more IPOs and in turn late-stage VC activity down the road.  

The numbers are taken into account for the full period of 2007 to 2018 and reflect the values given in the 16 

countries represented in the analysis of this dissertation. The amount of late-stage investments is scaled to fit 

the graph. 
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Figure 12: Number of IPOs and average valuation in relation to the total amount of late-stage investment in Europe  

(Source: Pitchbook, 2020; Invest Europe/EDC, 2020) 

 

In contrast to the findings above one might argue also for reverse causality in the relationship between IPO 

activity and the level of late stage investments. Since VCs frequently channel their investments towards IPOs, 

a valid assumption might be that a higher level of late-stage VC investments leads in turn to more IPO divest-

ments over time. This would imply that the positive relationship between Late-stage investment and IPO di-

vestments does not stem from more IPO divestments leading to more late-stage VC, but more late-stage VC 

leads to more IPO divestments (Jeng and Wells, 2000). To test for this issue, an approach proposed by Jeng 

and Wells (2000) is replicated using a random-effects model as described in Section 4. However, before it can 

be tested for a simultaneous effect of both variables, it makes sense to introduce further important concepts. 

Therefore, the test and its results will be explained later throughout this section. 

Summarizing the above findings from an industry level and applying it to the findings on a country level, 

allows for two assumptions: First, countries with low IPO activity during an exogenous shock have limited 
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opportunities through IPOs. In both cases, however, it can be expected that the level of VC activity is rather 

low. In the first case due to the lack of attractive investment opportunities, which is relevant for all stages of 

VC financing and in the second case due to the lack of attractive exit opportunities, which is of particular 

interest for later stage VC investments (Jeng and Wells, 2000). 

Controlling for the existence of attractive investment opportunities across countries by including the level of 

early-stage investments in our analysis, allows us to conclude that the significant positive effect of IPOs on 

the level of late-stage VC investments relies on the importance of IPOs as a mean of exit. As discussed in 

Section 3.3, IPOs are by means the exit route offering the greatest returns to investors and entrepreneurs and 

are thus usually the preferred mean of exit, independent of geography (Black and Gilson, 1998; Gompers, 

1996; Jeng and Wells, 2000). Having an active IPO market allows VCs to realize attractive returns frictionless 

and furthermore, exiting via an IPO has a strong signaling effect. They do not only indicate the performance 

of individual VCs to select the most promising young companies but also promote the asset class of venture 

capital as a whole by ensuring attractive returns for its investors (Back and Gilson, 1998). Furthermore, Stre-

sing et al. (2018) highlight the role of successful IPOs as lighthouses for the economic value creation capabi-

lities of venture capital and the incentivization of entrepreneurial activity, as mentioned also in Section 3.3. 

Taking the above findings into considerations allows for the conclusion that variations in IPO activity across 

countries thus might rely on differences of their respective financial systems. This includes according varia-

tions in the regulatory and institutional framework towards hosting an IPO, which in turn influences the VC's 

willingness and ability to invest in later stages given the risk that such investment still carries. 

 

5.1.3. The effect of institutions on IPO activity across countries 

 

To further understand the differences in IPO activity across countries, it thus is necessary to investigate, next 

to the industry-specific drivers stated above, the distinct country-specific drivers of IPO activity. Furthermore, 

it is relevant to discuss what measures could be undertaken to increase its level with the ultimate goal to 
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increase the level of late stage VC activity. A rich body of literature is agreeing on the quality of formal insti-

tutions as one of the main drivers of IPO activity across countries (Certo, Holcomb and Holmes, 2009; Djankov 

et al., 2008; La Porta et al., 1997; Lewellyn and Bao, 2014). According to North (1990, p. 2) “institutions exist 

to reduce uncertainties in the world” and provide rules of economic transactions to regulate the behaviors of 

the actors involved. In turn, a high level of uncertainties e.g. through information asymmetries and opportuni-

stic behavior would discourage actors to involve in an economic transaction, such as an IPO (North, 1990). 

“Formal institutions impact the creation, compliance and enforcement of rules and regulations associated with 

the IPO process” (Lewellyn and Bao, 2014, p. 1169). As mentioned in Certo, Holcomb and Holmes (2009), 

the motivation to engage in an IPO requires a certain level of confidence that the respective goals of all parties 

involved can be achieved. The success of an IPO thus largely depends on the willingness of potential investors 

to invest and the issuing company to sell shares, assuming a fair valuation of equity and protection of interests 

that is ensured through a given quality of formal institutions. 

How these formal institutions evolved and differ across countries have been e.g. examined by La Porta et al. 

(1998). The authors identified four different traditions of law that determine today’s quality of institutions in 

terms of shareholder protection and law enforcement across 49 countries. Countries following the common-

law tradition, such as the United States or the United Kingdom usually show the highest level of shareholder 

protection, while the group with French-civil law origins, such as France or Belgium have the lowest levels of 

shareholder protection. Countries following German-civil law and Scandinavian-civil law traditions are so-

mewhat between both. The quality of law enforcement (rule of law) shows a similar picture with German- and 

Scandinavian-civil law tradition at the top, closely followed by common-law tradition and French-civil law at 

the bottom. However, even though shareholder protection and the rule of law are highly related to the IPO 

activity itself (Lewellyn and Bao, 2014), there exists a whole set of further factors defining the quality of 

formal institutions across countries that either motivate or hinder IPO activity. Globerman and Shapiro (2003, 

p. 19) define this set as all “attributes of legislation, regulation, and legal systems that condition freedom of 

transacting, security of property rights, and transparency of government and legal processes”. These are e.g 

defined through government stability, efficiency, and transparency of public operations, the integrity of 



 

68 
 

judiciary, public access to information, and lack of corruption (Lewellyn and Bao, 2014). If the overall quality 

of these institutions is rather poor, uncertainty and according risk of an IPO increases. As a result, the potential 

costs may outweigh the benefits of a public offering, resulting in a rather less attractive environment for inve-

stors or issuing entities (Lewellyn and Bao, 2014). 

Next to the tradition of law, also the overall financial structure of the economy differs across countries and 

impacts the framework in which an IPO is embedded in. As elaborated in Chapter 3, a major difference relies 

here on a countries orientation towards being either a bank-based system or a market-based system (Levine 

and Demirgüc-Kunt, 1999). To test for the impact of a market based vs. bank-based system on the IPO activity, 

the classification if a country is rather market based or bank-based has been taken from Levine and Demirgüc-

Kunt (1999) and applied to the dataset of this analysis. The result of the conducted regression shown in Table 

6, show that as soon as IPOs are added to the model, the significance of the market-based dummy variable 

disappears. This allows for the assumption that the structure of the underlying financial system can indeed 

explain in part the IPO activity of a certain country and fits with the findings described above. 

Taking into account the traditions of law of La Porta et al. (1998), Levine and Demirgüc-Kunt (1999) further-

more find that countries following a common-law tradition, including strong shareholder protection, good ac-

counting standards, and low levels of corruption, such as the UK or the USA, tend to be more market-based. 

Countries following a French-civil law tradition with a heavily restricted banking system, high inflation, and 

poor accounting standards tend to have in general rather underdeveloped financial markets in terms of size, 

activity, and efficiency. Furthermore, they find that with growing income both financial systems develop in 

terms of activity and efficiency and that in higher-income countries the stock market becomes more active and 

efficient than banks. The latter implies that higher-income countries tend to be more market-based. Finally, it 

needs to be mentioned that the findings above should not be misinterpreted as a general indicator of economic 

performance. There is no clear evidence on which system is superior over the other, as both have their very 

own set of implications towards different economic questions (Levine, 2002). As the economic performance 

of France and Belgium shows, bank-based countries following a French-civil law tradition are not necessarily 
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constrained in their overall economic activity (La Porta et al., 1998; Levine and Demirgüc-Kunt, 1999). An 

according example of this instance is given later throughout this section. 

Similar to the market- vs. bank-based classifications of Levine and Demirgüc-Kunt (1999), also the specific 

differences in the tradition of law according to La Porta et al. (1998) have been applied to the dataset. This 

allows to test a) for the impact of the legal origin of a country on the level of late stage VC investments and b) 

allows to further examine if the positive relationship between IPO divestments and Late-stage investments 

stems from reverse causality, or if it is more structural. According to La Porta et al. (1998), next to the positive 

effects of the rule of law and shareholder protection on IPOs, also the legal origin of a country has a significant 

effect on the number of IPOs. Here, in particular, they find that following a civil-law tradition (especially 

German- and French-civil law) has a negative impact on the IPO activity. 

Replicating an approach proposed by Jeng and Wells (2002) by regressing Late-stage investments on rule of 

law and shareholder protection, as well as on dummies indicating the different civil law traditions across coun-

tries allows examining to what extend the level of late-stage investments depends on the same determinants as 

IPO activity. The regression follows the same methodology as the random effects model explained in Chapter 

3 and the classifications on the determinants towards the tradition of law have been taken from La Porta et al. 

(1997). Furthermore, the investment profile index of the ICRG (2019) database has been used that captures the 

effects of the rule of law and shareholder protection, while GDP and Early-stage investments have been added 

as controls.  

The results, as stated in Table 7, show that the investment profile index is not significant, while the legal origin 

dummies are. Here, in particular, the results confirm the expected negative sign of the German- and French-

civil law traditions, while the Scandinavian-civil law tradition shows a significant positive effect. The results 

confirm that the level of late stage investments underlies in part the same determinants than the IPO activity 

as found by La Porta (LF), whereof especially the legal origin of a country seems to play a significant role. 

These findings are also in line with Pukthuanthong et al. (2006) who found similar significance and direction 

towards the impact of legal origin on the level of VC investments. Following these results allow for the con-

clusion that the relationship between late-stage VC investments and IPO activity is more substantial and driven 



 

70 
 

by similar structural factors, rather than just a flow of late-stage investments into IPOs over time. A simple 

reverse causality between both variables can thus be rejected 

 

Table 7: Random-effects regression estimates. 

      Dependent variable 

        

                                     Late-stage investments 

 

 

Early-stage investments  0.254*** 

  (0.064) 

GDP  0.026** 

  (0.013) 

Investment profile  0.000 

  (0.005) 

French  -0.045** 

  (0.023) 

German  -0.041* 

  (0.021) 

Scandinavian  0.052* 

  (0.030) 

Constant  -0.463 

  (0.325) 

Observations  192 

Adjusted R2  0.333 

F Statistic  6.609*** 

Note: * p < 0.1; ** p < 0.05; *** p < 0.01  
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Next to the formal institutions, Lewellyn and Bao (2014) proposes that also informal institutions can have a 

significant effect on IPO activity across countries. In particular, they assume that national culture and accor-

ding values and beliefs could widely enable or constrain the given quality of formal institutions and thus indi-

rectly also affect IPO activity across countries. Accordingly, firm decision-makers and investors “will not only 

objectively evaluate how the formal institutions impact the acceptability of participating in the IPO process, 

but will also be subjectively influenced by the values, norms, beliefs, and assumptions that constitute their 

national culture” (Lewellyn and Bao, 2014, p. 1168). The authors find that countries with a higher level of 

performance orientation tend to have more IPO activity and that higher levels of uncertainty avoidance signi-

ficantly negatively affect IPO activity. Furthermore, they tested for interaction effects between these cultural 

dimensions and the quality of formal institutions on the IPO activity. Their findings suggest that with higher 

levels of performance orientation and uncertainty avoidance, the positive effect of the quality of formal insti-

tutions on formal institutions is strengthened. 

Grilli, Mrkajic and Latifi (2018) made a comparative study on the impact of formal and informal institutions 

on the level of VC activity across European countries. Here again, the authors find that VC activity is influen-

ced by a similar set of variables that define the overall quality of formal and informal institutions. However, 

they find that the effect of informal institutions is mediated through formal institutions because the latter has 

been developed as a consequence of the former. Nevertheless, their findings on the significant impact of formal 

institutions further strengthen the arguments made above towards a more substantial relationship between IPOs 

and late-stage VC investments. 

Summarizing all the findings above allows to state that by definition, market-based financial systems that 

follow a common law tradition offer a more favorable formal institutional framework for hosting an IPO on 

the stock market. Furthermore, there is evidence that informal institutions, such as performance orientation 

and uncertainty avoidance in a country’s culture have an indirect effect on IPO activity by subjectively in-

fluencing decision-makers. While fundamental informal institutions are rather unlikely to change in the short 

run, formal institutions, however, are. Even though embedded in long traditions and complex systems, formal 

institutions can be adjusted through policies that can affect one countries attractiveness towards making a 
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public offering and thus allowing for realizing strong returns for VC investors. The following case will illu-

strate the impact of policy changes on IPO activity and in ultimate consequence the according effect on the 

level of VC investments. 

 

5.1.4. How changes in institutions affect IPO activity and VC: The case of the Euro.NM 

 

To give an example on how such policies can affect the IPO activity and what effect this change of policies 

can have in turn on the level of VC activity in a hot IPO market, it is worth to take a look at a measure in the 

European public equity market during the late 1990s/ early 2000s. In close cooperation, and summarized under 

the initiative Euro.NM, several European countries established an additional segment within their public equity 

markets. These new segments explicitly targeted at young entrepreneurial tech companies that came up during 

the so-called New Economy. The intention was to address the strong growth ambitions of these young compa-

nies by improving their access to external financing via public equity. In turn, a whole set of new regulations 

towards the issuing company tried to increase transparency and comparability to investors to reduce overall 

uncertainty, improve shareholder protection, and establish an overall attractive market segment. These regula-

tions included e.g. higher level of detail in the reporting to investors, the application of international accounting 

standards, and allowed for a better valuation including pricing-in the potential growth of the companies. In the 

medium term it was targeted to create an overall harmonization across the European public markets to ease the 

access across all parties involved independent from their country of origin. The US-based Nasdaq stock ex-

change acted as a role model. 

Throughout the early days of this initiative, especially bank-based countries such as France, Belgium and 

Germany experienced great success by eliminating several restrictive hurdles for young companies to go public 

and implementing a set of improved regulations for the investors. In the first half-year of existence after its 

establishment in 1997, only the German segment alone called Neuer Markt, registered already 14 companies 

to go public and reached a total market capitalization of 6,5 billion DM. Especially the German VC industry 

has been very satisfied with this initiative given the strong return potential by exiting via an IPO, which led to 
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a large increase of the venture capital activity especially in the later stage investments (Botazzi and Da Rin, 

2000; BVK, 2005). The extremely strong returns in the early days of new stocks listed in the new market 

segment also got the general public interest and the participation of retail investors grew exponential. In this 

light, the overall market capitalization grew tremendously, and new companies reached sky-high valuations 

that heavily exceeded their underlying fundamental value (Lenk, 2003). 

However, this strong interest and growth was not without consequences and finally led to the implosion of the 

internet bubble in the early 2000s. Critics claimed that participation in the Neuer Markt was pure gambling, 

heavily manipulated through steered media coverage and individual opinions exposed to conflicts of interest. 

As a result, the new market initiatives, not only in Germany, but all over Europe, disappointed the investors 

and subsequently closed down due to lack of interest and low levels of trust among companies and investors 

(Lenk, 2003). As expected, also the VC activity decreased significantly in the aftermath of the bust in the 

public market (BVK, 2005). 

The above example on the Euro.NM initiative gives a good illustration of how changes in the formal institu-

tions can have already a short-term impact on the IPO activity in a country and in turn affect the level of late 

stage VC. Particularly interesting is the fact that this also applies to countries rather distant from financial 

market orientation due to a different traditional and structural setting. However, it also shows that the overall 

quality of formal institutions, even though initially beneficial for increasing the number of IPOs, also needs to 

hold for the later shareholder relationship and protection to be sustainable in the long run. An indication for 

this latter finding can be found in the fact that the bust in the New Economy destroyed value across all markets. 

However, market-based countries following a common-law tradition, such as the US and UK, have been less 

sensitive to market manipulations, as seen e.g. in Germany, and recovered faster (Lenk, 2003). 

Today new initiatives try to re-establish the spirit of a homogenized pan-European market with low entry 

barriers for young companies to go public. A good example is e.g. the establishment of the specialized growth 

segment First North in the NASDAQ Nordic stock exchange, which includes the public markets of Sweden, 

Denmark, and Finland. Furthermore, Euronext Growth is a good example of a cross-country stock exchange 

targeting strong growing young companies with subsidies e.g. in Paris, Lisbon, Amsterdam, and Brussels. 
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These segments allow young companies to get listed with comparably low hurdles to enter, giving them com-

parably easy access to public markets and investors across several countries (Euronext, 2020; Nasdaq, 2020). 

As shown in the case above and acknowledged by Carpentier and Suret (2010), these segments are of particular 

value for VC investors to directly exit more of their investments to public markets. Especially, as VC-backed 

companies usually do not comply with the high entry requirements of the first standard public stock markets, 

e.g. towards size. 

Looking again at Figure 10 and 11 could give a hint on how the installation of such specialized growth seg-

ments in the local public stock markets ease the way for high growth startups towards filing a public offering 

and in turn attract more later-stage VC investments. Here in particular the Nordic countries, as well as France 

and Belgium show a high level of VC-backed IPOs and according divestments. This is of particular interest, 

as especially France and Belgium usually have a bank-based system and follow a French-civil law tradition. 

However, their example shows again that setting up the right institutional framework for hosting IPOs does 

not necessarily interfere with the given traditional system and can be implemented in a relatively short time. 

This is e.g. also shown in a study by Lerner and Tag (2013), who observed that the deregulation of the financial 

markets and an according implementation of a growth market segment in the public markets in Sweden in the 

early 1980s fueled an IPO boom. As a consequence also the local VC industry significantly improved and 

scaled-up. Today, as shown in Figure 10, Sweden is one of the leading countries when it comes to hosting VC-

backed public offerings via the Nasdaq First North growth segments. Further exchanges targeted at fast-gro-

wing young companies within Europe are e.g. Scale of the Deutsche Börse in Germany, MAB of the Spanish 

stock exchange BME, or the LSE AIM as part of the British stock exchange (AFME, 2017). 

However, and despite the promising outlook of the Euronext Growth and Nasdaq First North, the success of 

those specialized segments still widely varies. Critics claim that overall, the filing of an IPO in European 

markets still imposes a huge burden for young, fast-growing companies (AFME, 2017). Next to complex and 

restrictive regulations, especially the high fragmentation across the different European markets and institutions 

imposes huge challenges towards an efficient allocation of capital towards European young companies. Fur-

thermore, a missing equity culture, in particular within the retail segment of several European countries is 
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highlighted, which restrain the flow of private savings into capital markets. Keeping this in mind, European 

public markets might have a long way to go to create a similar efficient public market for young companies, 

such as the Nasdaq in the USA (European Investment Bank, 2018; European IPO Task Force, 2015; Stresing 

et al., 2018) 

By connecting all the dots, the above example of the Euro.NM initiative allows to highlight two findings: First, 

it serves as a negative illustration of how overheated public markets can destroy value. However, secondly, it 

shows also that active IPO markets are necessary to incentivize late-stage VCs to actively fuel existing growth 

opportunities. Assuming that positive exogenous shocks are not restrictive in availability across countries and 

that investment opportunities can thus emerge independent of geography, it relies upon the hands of the coun-

tries and their infrastructure where the overall returns of these investment opportunities are realized. Public 

and private investors select the investment setting that allows them to maximize returns, while minimizing 

risk. The same also accounts for companies that search for the optimal environment to grow, while creating 

employment, innovation, and contribute to the economy. Ensuring the right institutional setting and regulations 

to attract capital and companies that pursue profitable investment opportunities thus remains crucial for poli-

cymakers intending to fuel economic growth. In the realms of late-stage VC, this includes the allocation of 

LPs to according VC funds, as well as the establishment of qualified Venture Capital firms on the supply side 

and promising startups that can deliver sustainable expected returns on the demand side. 

 

5.2. Further variables of interest 

 

Pension fund contribution 

Pension fund contribution has not been found significant and thus the according hypothesis stated in Chapter 

3 is not confirmed. Other than assumed, the specific requirements of pension funds towards risk and return do 

not seem to have a significant effect on the late stage activity. An explanation for the insignificance of the 

finding could rely on the heterogeneity across the individual VC funds and in particular the specific historical 
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performance of the VC firm that influences the decision of pension funds to invest (Groh and Liechtenstein, 

2011a, 2011b). With a strong historic track record, a VC firm might be able to reduce the idiosyncratic risk 

perceived by the pension fund when assessing the risk-return profile of a new fund raised. In turn, pension 

funds might be more flexible in contracting and are willing to invest, even though the VC firm targets a more 

diversified strategy towards stage or even focuses preliminary on earlier stages. 

Further limitations to the result could emerge through unobserved country-specific regulations on how pension 

funds are able to invest across asset classes, as well as differences in pension systems across countries and 

home bias in allocating capital (Jeng and Wells, 2000; European Investment Bank, 2018). However, following 

Axon (2019), most restrictive limitations to pension funds in the US and across Europe have been subsequently 

removed by the authorities and controlling for country-specific effects through the fixed effects model gives 

the same insignificant result. The effect of home bias on the results, in turn, would need some further clarifi-

cation, as pension funds might be hesitant to invest in foreign VC funds, even though they promise a required 

expected return due to their investment activity. In general, and as mentioned in Axon (2019), it is assumed 

that pension funds can invest quite freely across countries. 

The findings do in part contradict the results of Jeng and Wells (2002) that confirm a significant positive 

relationship between the level of pension fund’s assets under management and private equity fundraising after 

controlling for fixed effects. Besides that, while there are quite some studies on what criteria LPs select VC 

funds ex-ante (see for an overview Groh, 2012), there is, next to Meyer et. al (2005), little to no further research 

on the specific relationship of different LP types and VC investment activity. Thus, keeping in mind that pen-

sion funds could be an important source of large amounts of capital (Jeng and Wells 2000, Stresing et al., 

2019, Lerner and Tag, 2013), it could be interesting for future research to further investigate how certain types 

of LPs influence the investment strategy of VC funds ex-post and ex-ante fundraising. Based on this, further 

analysis could be done on what type of LP invest in which kind of VC fund and the relationship between VC 

fund returns and investment strategies and LP contributions. 
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Trade Sales and Write-offs 

Next to the effect of IPOs on the level of late-stage VC investments, we tested the impact of two further exit 

scenarios for VCs, namely trade sales and write-offs. Looking at the coefficient of both variables shows the 

theoretically expected sign; however, both are not significant in explaining the level of late stage VC invest-

ments across countries. 

The reason why write-offs are might not significant could rely on the fact that the reasons for startup failure 

are often not directly linked to country-specific factors. CB Insights (2019) collected data on 101 postmortems 

of failed startups and found that the top reasons why startups fail are mostly a missing product-market fit, the 

wrong team, competition, or cost issues. This is in line with an earlier study by Rhunka and Young (1991), 

who find that the biggest risk for VC investments relies often on internal factors of the portfolio companies. 

Furthermore, and as mentioned in Section 3.1.1, late-stage VC investments are in general less risky and thus 

less prone to fail. Coming back to the funding funnel, shown in Chapter 1, startups usually walk through several 

stages of funding until they reach the maturity needed to apply for late-stage funding. Information asymmetries 

and according uncertainties around critical internal and external factors that are the main reasons for startup 

failure are thus reduced in later-stage investments. 

To better understand write-offs and their impact on late-stage VC, future research could aim at investigating 

write-offs or startup failures and their according reasons within particular stages and look at their differences. 

This would also further complement research on risk and return structures of VC across stages and according 

portfolio optimization of a VC firm. Finally, it needs to be mentioned that reasons to fail are very heteroge-

neous across companies and thus an evaluation on company-level data might fit better to evaluate the effect of 

write-offs on the level of VC activity. 

Contradicting to the findings of Félix, Pires and Gulamhussen (2013) Trade Sales have not been found signi-

ficant either. Thus, even though, the most common exit route for VCs by the amount at costs divested across 

our dataset, it does not seem that the level of trade sales is an important determinant of late-stage VC. 
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As stated in Section 5.1, IPOs are the preferred mean of exit for VCs. Therefore, this might imply that exits 

via acquisitions represent more of a basic route of divestment if the IPO is not an option. Acquisitions usually 

constitute a standard transaction of ownership in an economy between two parties that require a less complex 

set of institutions like a regulated stock market in the case of IPOs to be facilitated. Therefore, the option to 

exit via an acquisition might be highly available across all countries in the dataset. VCs thus expect the accor-

ding infrastructure to be in place across all countries. In turn, this might imply that a high amount of exit via 

acquisitions do not represent a competitive advantage between the countries to attract late-stage VC activity 

per se. 

Finally, the fact that we use the amount at costs to measure exits via trade sales ignores the valuations of exits 

and therefore the returns to VCs are neglected. As these might vary across countries too, the amount at costs 

might not reflect the signaling effect of high exit valuations of trade sales to VCs. Furthermore, acquisition 

prices are usually not disclosed. IPOs are usually representing very successful exits and thus valuations might 

matter less, as they are generally comparably high to allow for attractive exits for VCs. Future research could 

thus try to get valid data on exit valuations of VCs to strategic and financial acquirers and re-evaluate the 

impact on trade sales as an exit route that attracts further late-stage investments, similar to IPOs (European 

Investment Bank, 2018). 

Socioeconomic conditions 

Socioeconomic conditions have not been found significant, however, the direction of the coefficient is as ex-

pected. Reasons for not finding any significance might rely on the chosen variable itself and the countries 

selected. The indicator chosen might not reflect sufficiently the effect of the country-specific business envi-

ronment and its variation over time on the growth potential of the startups. Hence, a better indicator might be 

useful to reliably assess the growth opportunities of late-stage startups in a country. Also here, the factors 

influencing further growth might highly dependent on individual characteristics of the startups itself and thus 

future research would help to understand how external institutional and macroeconomic factors influencing 

the growth of later-stage startups on the individual company level. 
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5.3. Control Variables 

 

After discussing the impact of the variables of interest, the following will briefly discuss the impact of the 

control variables that have been found significant. The significant positive effect of early-stage investments 

shows the interdependence between early and late-stage investments and further the general existence of avai-

lable investment opportunities for VCs. Furthermore, the positive relationship indicates the stage of deve-

lopment of the VC industry in a given country and thus the positive relationship between both variables is 

rather mechanic than surprising (Schröder, 2011). In turn, the fact that GDP in total values is significantly 

negatively correlated with the level of late stage investments indeed is surprising on the first look. However, 

when looking at the dataset it gets clear that especially smaller economies, such as Sweden, Finland or Den-

mark have comparably large amounts of late-stage investments, while larger economies such as Spain, Italy, 

or Germany have lower levels of late-stage activity as a fraction of GDP. 
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CONCLUSION 
 

The reason to pursue this study was twofold: first, there is a very limited amount of academic research done 

towards the determinants of late-stage VC and second, due to the current discussion amongst practitioners, 

politicians, and scholars on the existence of a late-stage funding gap for fast-growing startups in Europe. To 

get a better understanding of the topic, it was first elaborated on the gap taking the vibrant VC activity of the 

USA as a benchmark and then the economic importance of having a well-balanced VC activity across stages 

in Europe was highlighted. In the following, a panel regression based on data across 16 European countries 

was conducted to identify the determinants of European late-stage activity.  

Of the five tested variables, namely pension fund contribution, divestments via IPOs, trade sales, and write-

offs, as well as socioeconomic conditions, the impact of IPOs has been found significant. The positive effect 

of IPOs confirms the results of a variety of earlier research and underlines once more the importance of attrac-

tive exit opportunities via the public markets to entice VC investments. Different from most of the prior re-

search, this dissertation highlighted the particular importance for the later stage VC activity and thus confirms 

and extends the specific findings of Jeng and Wells (2000) to a more recent time within and a specific European 

setting. Furthermore, late-stage VC has been embedded in the broader context of public stock markets and the 

structural relationship between IPO activity and late-stage VC investments has been discussed. 

Breaking it down with the words of Lerner and Tag (2013, p.154), the VC industry is a specialized mediator 

for “connecting cash-rich investors with idea-rich entrepreneurs”. Allocating capital to the right and most pro-

mising ideas and companies is crucial to foster innovation and economic growth and thus of high relevance 

for policymakers. While early-stage VC supports the creation and set-up of innovative companies, later-stage 

VC ensures that these companies are able to scale and reach their full economic potential. Hereby, both seg-

ments need to find the right balance to fully leverage the capabilities that VC investments can offer to their 

investees and the economy. Given the lack of late-stage funding in Europe, the findings of this study suggest 

that it is of particular importance to set the right framework for late-stage VC investors to realize attractive 

returns in the public markets via an IPO divestment. As a result, institutions and regulations need to be set in 
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a way that allows young and strong growing startups to underwrite a public offering frictionless and relatively 

early in their life cycle. The described case of the Euro.NM shows that these necessary institutions can be 

implemented in a relatively short time, even in countries following a rather restrictive tradition towards finan-

cial markets and law. However, according regulations need to be established with diligence to ensure sustai-

nable and strong protection of interests, as well as robustness towards information asymmetries and according 

opportunistic behavior. 

Today, an important role in opening up financial markets towards young companies are carried by the growth 

segments of the established European stock exchanges. However, their success widely varies across countries 

and is still restricted due to the fragmentation of the European public markets. The latter implies a huge burden, 

as it limits the reach of young companies to a broader investor base and adds a high level of complexity due 

to the heterogeneous set of regulations. Our findings allow for the assumption that countries having higher-

quality growth segments within their public equity markets that enable more VC-backed companies to go 

public to reach a wide set of investors have a competitive advantage in attracting late-stage VC investments. 

Other countries facing the absence of high-quality growth segments may fall behind. Looking at examples and 

the data from specific European countries of the sample might strengthen this argument. Among the leading 

countries in exiting VC investments to IPOs as a share of GDP are Sweden, Denmark, Finland, France, and 

Belgium. Interestingly, all of these countries have comparably strong growth segments that reach across seve-

ral countries and thus broaden the investor base and homogenize regulations. Nevertheless, most European 

countries and according national public markets still have a long way to go. 

Summarizing the findings above and throughout this dissertation allows for the recommendation towards po-

licymakers that the establishment of a pan-European public market targeting fast-growing young companies 

can be an efficient measure to incentivize late-stage VCs to allocate capital to promising European ventures. 

As a consequence, the identified gap in late-stage investments can be eased and the international competitive-

ness of European startups increased. As a step before, regulatory burdens for young companies in existing 

stock markets should be reduced, while keeping a necessary level of shareholder protection to attract a broader 

and sustainable investor base. 
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Finally, next to the already proposed future fields of research throughout Section 5, additional research could 

be targeted towards the differences of institutional setting and regulations across growth segments in public 

markets and their implications for facilitating VC-backed public offerings in the most optimal way. 
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