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ABSTRACT 

The existing academic literature on the long-run performance of VC-backed IPOs in Europe is 

relatively limited and displays variations in the empirical evidence found. This study attempts to 

contribute to the existing literature by exploring the VC-backed IPO performance and its cross-

sectional determinants in Europe using a sample of 2,632 IPOs, of which 330 have been backed 

by a VC firm, completed during a time period from 2000 to 2015, in 15 different Western 

European countries. Thereby, the study examines long-run performance and its determinants for 

IPOs completed in four different sub-periods, including the Technology Bubble and the Financial 

Crisis, in order to assess a potential period impact on long-run performance. The obtained results 

suggest that despite no consistent and significantly superior performance of the VC-backed IPOs 

is found, their relative performance versus non-backed IPOs improves over the four sub-periods 

examined. Cross-sectionally, it is found that the number of patents held at the IPO, as a proxy for 

the IPO issuer’s innovative capabilities, is positively associated with its long-run performance. 

Furthermore, the study finds that a VC IPO Market Share measure, as a proxy for the VC firm’s 

reputation, in contrast to the US, is not positively associated with long-run IPO performance, 

while alternative reputation measures, such as the age of the VC firm, appear to be more suitable 

as a reputation proxy in Europe. Finally, the study calls for further US-based research on a number 

of cross-sectional determinants, which carry theoretical relevance, but no statistical significance 

in the European market.
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1. Introduction 

1.1. Background 

Venture Capital (VC) firms which invest in high-growth, high-risk, high-potential and often high-technology 

companies have been a common source for corporate financing for decades (Black & Gilson, 1998). In this 

regard, it has been widely established that VC firms have the potential to bridge funding shortages of young 

companies and thereby contribute significantly to the success of these ventures and to economic growth in 

general (Bygrave, 1987). To this end, VC firms screen and collect information on start-up and growth 

companies and take economically significant equity positions in these companies. Similarly, to “active 

stockholders” they, thereby, influence the portfolio companies’ management and operations to improve their 

performance (Barry, Muscarella, Peavy & Vetsuypens, 1990), so that the contribution of VC firms is not only 

limited to the provision of capital, but also extends to advising and monitoring activities. An ultimate objective 

in this process is to exit the position in the portfolio company through an acquisition, a management buy-out 

(MBO) or an initial public offering (IPO). Historically, however, as found by a considerable number of studies 

(e.g. Amit, Brander & Zott, 1998; Gompers & Lerner, 1997; Brau, Francis & Kohers, 2003), an IPO proves to 

be the most attractive exit option, offering the most favourable returns to the VC firm. This has resulted in a 

non-negligible number of VC-backed IPOs, i.e. IPOs completed by companies which have been funded by VC 

firms prior to becoming a public company (Bessler & Seim, 2012). In this context, VC investors also have 

been subject to criticism for not creating long-run value but rather being too focused on a profitable, short-run 

exit, e.g. by advising portfolio companies to a premature IPO simply in order to improve the VC firms’ 

reputation (Gompers, 1996; Lee & Wahal, 2004). Additionally, stock markets around the world have, in the 

past years, witnessed a number of IPOs completed by high-growth, high-technology companies, including 

Snapchat, Blue Apron and Dropbox, which have not been able to live up to investor’s expectations post-IPO. 

At the same time, concerns over a potentially newly emerging Tech Bubble have been raised, with loss-making 

companies obtaining spectacularly high pre-IPO valuations, such as Uber or Lyft (Wright, 2018).  

 

Potentially due to this controversial view on the value-creating role of VC firms in the IPO process and on the 

overall quality of VC-backed companies in the public stock market, a notable amount of research has been 

dedicated to this subject. A number of studies conducted in the US have confirmed the superior performance 

of VC-backed IPOs in comparison to their non-backed counterparts in both short– and long run. Lee and Wahal 

(2004) for example observe a higher underpricing and thereby higher initial returns for VC-backed IPOs. Brav 

and Gompers (1997), find a significant outperformance of VC-backed IPOs vis-á-vis their non-backed 

counterparts using equally-weighted returns. However, more recent updates to the performance comparison 

between VC-backed and non-backed IPOs, by e.g. Ritter (2019), who tracks long-run IPO performance on his 

website, indicate that this trend might have reversed after the turn of the century. In Europe, the empirical 

evidence supporting the positive role of VC firms in the creation of public companies is relatively limited and 
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mixed. Bessler and Kurth (2007) only record an outperformance by VC-backed IPOs over their non-backed 

counterparts up to the expiration of the lock-up period in the German market. At the same time, Rindermann 

(2004), finds that in a sample of young IPO issuers, VC-backed IPOs do not outperform their non-backed 

counterparts. Moreover, the majority of research on the cross-sectional determinants of long-run VC-backed 

IPO performance has been US-focused (e.g. Krishnan, Ivanov, Masulis & Singh, 2009; Cao, Jiang & Ritter, 

2015). In addition to these limited and mixed empirical results about VC-backed IPOs in Europe, it has been 

widely established that the VC environment in the US is considerably more developed compared to Europe 

(Hege, Palomino & Schwienbacher, 2009). This relative underdevelopment of the European VC market and 

the fact that the European evidence on the performance of VC-backed IPOs is relatively limited forms the 

foundational motivation for the study, whose contribution will be elaborated in the following section.  

 

1.2. Contribution and Problem Statement 

This study aims to contribute to the exploration of the long-run VC-backed IPO performance in Europe by 

examining a sample of 2,632 IPOs, of which 330 are VC-backed, completed during a time period from 2000 

to 2015. Using this sample, the study intends to, one the one hand, add to a better understanding of whether 

VC-backed IPOs outperform non-backed IPOs in a European setting during selected economic sub-periods in 

the long-run. On the other hand, the study also intends to contribute to the existing literature by examining 

which cross-sectional factors determine long-run VC-backed IPO performance. Consequently, the study 

attempts to answer the following research question:  

 

How do VC-backed IPOs in Europe perform vis-á-vis their non-backed counterparts in the long-run and 

which cross-sectional factors determine their performance? 

 

To this end, the VC-backed IPO performance and its determinants is analysed from a number of different 

angles. As the first step, I conduct a difference-in-means (MD) analysis and thereby systematically test the 

difference between the performance of VC-backed and non-backed IPOs. To add more granularity to the 

analysis, I conduct the MD analysis on the IPOs completed across the four main sub-periods included in the 

sample period: the Tech Bubble (1/1/2000 – 1/6/2001), the period after the Tech Bubble and prior to the 

Financial Crisis (1/6/2001 – 1/6/2007), the Financial Crisis (1/6/2007 – 1/6/2009) and the period after the 

Financial Crisis (1/6/2009 – 31/12/2015). By adding this additional layer of analysis to the study, I aim to 

contribute to the existing literature not only by examining performance differences between the two IPO 

groups, but also by examining whether and how these performance differences have developed over time and 

if the Tech Bubble or the Financial Crisis have significantly impacted performance. As the second step, I 

conduct a cross-sectional regression analysis, in order to examine which factors, impact the performance of 



4 

 

VC-backed IPOs. Once again, I repeat the analysis across the four sub-periods, in order to evaluate a potential 

development over time.  

 

1.3. Delimitation 

The first delimitation is of a geographical nature. The study is exclusively focused on Western Europe, so that 

only IPOs completed in the respective markets are examined. These countries include the following: Austria, 

Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, 

Switzerland, and UK. Consequently, geographies which are regarded out of the scope of the study are any 

Asian, American, African, and Eastern European markets. At the same time, very small Western European 

markets, such as Luxemburg, Lichtenstein, Malta and Iceland are also regarded as out of the scope, due to their 

limited liquidity. As a result, the study does not aim to answer any questions about the performance difference 

of VC-backed IPOs across geographies. Instead, it focuses on shedding light on the VC-backed IPO 

performance across different time periods within the same geographical limits, while also not examining any 

performance differences between the European countries included in the study.  

 

A second delimitation is related to the inclusion of PE-backed IPOs. The clear focus of the study is the 

examination of the performance of IPO issuers, which have been backed by VC firms, which aim to fund high-

growth, high-risk, and high-technology firms prior to an IPO. Even though, the business model of PE firms is 

not fundamentally different from that of a VC firm, as both aim to exit their investment at a profit, differences 

in their investment focus and operating models have been widely documented (e.g. Wright & Robbie, 1998). 

As a consequence, I have decided to not analyse PE-backed IPOs. In employing this focus, I rely on the 

assessment of the Bureau van Dijk Zephyr database, which separately records both VC and PE investments, 

as well as manual sanity checks, laid out further in Section 5.1.2. However, acknowledging the limitations of 

M&A databases like Zephyr as well as manual sanity checks and their potentially imperfect abilities to make 

an accurate distinction between VC and PE investments, I realize that this approach is not without drawbacks. 

However, relying on Zephyr to make the distinction between VC and PE investments as an alternative to 

manually deciding on a case-by-case according to potentially subjective criteria, in my view, is a more stringent 

approach that is well-aligned with the general reliability and use of Zephyr in academia.  

 

A third delimitation is that the study does not aim to provide insights into differences in IPO performance 

across industries. Due to the fact that the industry classification reported by Zephyr is of limited detail, in 

particular in relation to high-technology business models, such as e.g. E-commerce or Software-as-a-Service, 

which in recent years have increasingly become focal industries for VC firms, I have decided to exclude a 

performance comparison across industries from the scope of the study. This could both be a potential limitation 

as well as an area for further research, which will be elaborated further in Section 7. 
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1.4. Research Methodology 

Following the majority of research conducted in the field of IPO performance, my research follows a positivist, 

deductive research methodology.  

 

1.4.1. Research Philosophy 

A positivist research philosophy relies on the belief that only knowledge obtained through observation and 

measurement is credible. As such, in a positivist research, the role of the researcher is limited to the collection, 

analysis and interpretation of empirical data (Saunders, Lewis & Thornhill, 2019). In my study, I will adopt 

the positivist view, by collecting primary stock price, IPO and VC funding data from a variety of sources, by 

analysing it and by ultimately formulating an objective set of conclusions on its basis. Given that the research 

question of the study calls for a factual answer on the performance of VC-backed IPOs and its determinants, 

the choice of a positivist research design appears appropriate and has, in fact, been employed by an 

overwhelming number of researchers who have conducted similar studies in the past (e.g. Ritter, 1991; Brav 

& Gompers, 1997). 

 

1.4.2. Research Approach  

At the same time, the study adopts a deductive research approach. According to Saunders et al. (2019), in a 

deductive study, hypotheses are formulated based on existing theories and subsequently a specific research 

strategy to test the hypotheses is designed. As such, the authors posit that a deductive research approach means 

“generalising from the general to the specific” (Saunders et al., 2019, p. 145). Furthermore, a deductive 

research approach is based on the intuition that once a link is established by a study, it might be the case that 

this relationship also holds in other settings (Gulati, 2009). A deductive study aims to test whether this 

previously found link is indeed present under different circumstances, e.g. in a different geographical market. 

In my study, I use theories developed about the performance of VC-backed IPOs and its cross-sectional 

determinants as a starting point. The studies underlying the developed theories, however, have been mainly 

developed in US markets while European evidence is relatively rare. As a response to this, the study attempts 

to test the US-based results in Europe, following the typical process of a deductive research approach. 

 

1.5. Structure  

The remainder of the paper is organised as follows: In Section 2, I will provide a general overview over the 

VC and the IPO market, and explore the link between the two markets. Section 3 presents a comprehensive 

review of the academic literature on the general as well as VC-backed IPO performance. Moreover, Section 3 

explores the academic literature regarding cross-sectional factors, which determine VC-backed IPO 

performance. Section 4 is dedicated to the development of the hypotheses, to be tested during the study, while 
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in Section 5, the applied methodology and the sample used in the study is presented. Section 6 provides a 

presentation of the results obtained, followed by an elaboration of potential limitations of the study. Finally, 

in Section 8, a thorough discussion and perspectivisation of the results will be provided before concluding in 

Section 9. 
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2. Introduction to the Venture Capital (VC) and Initial Public Offering (IPO) Markets 

The following section will firstly provide a review and a definition of VC practices, explore the history of VC 

both in the US and in Europe and will justify its relevance for today’s business world. Secondly, the section 

will explore IPO activities, their history and relevance. In the final part of the section, the two concepts of VC 

and IPOs will be linked and an introduction into VC-backed IPOs and their importance will be provided. 

 

2.1. VC Market 

2.1.1. Review and Definition of VC Practices  

Gompers and Lerner (2001, p. 146) define VC as “independent, professionally managed, dedicated pools of 

capital that focus on equity […] investments in privately held, high-growth companies”, with the key element 

of this definition being a VC firms’ focus on high-growth companies. According to Sahlman (1990), VC firms 

invest across a variety of stages in the company lifecycle, such as seed, start-up, expansion and growth and 

usually go hand-in-hand with an active involvement of the VC in the company management. Ultimately, 

Sahlman (1990) finds that VC firms are usually organized as a limited partnership, in which the venture 

capitalists act as the general partners and the outside investors, whose funds are managed by the venture 

capitalists, as the limited partners. To capture the value chain of a VC firm, Gompers and Lerner (2001) 

propose a venture cycle, spanning its fundraising, investment and exiting activities, presented in the following.  

 

2.1.1.1. Raising Funds 

As the first step in the venture cycle, Gompers and Lerner (2001) propose a fundraising phase, during which 

VC firms aim to obtain sufficient outside capital from third-party investors, such as pension or mutual funds. 

The authors state that historically, there has been considerable variation in the investor commitment to VC 

firms. Factors which have been found to significantly influence the amount of committed capital are the capital 

gains tax rate (Poterba, 1987; Gompers & Lerner, 1998) and public policies (Gompers & Lerner, 1998). 

Additionally, it has been found by e.g. Gompers, Lerner, Blair, and Hellmann (1998) that it is considerably 

easier for historically successful VC firms to raise funds and that a reinvestment from institutional investors in 

these VC firms certifies their quality. Most interestingly, however, it has been found that the overall health of 

the VC fundraising market has been strongly correlated to the overall activity in the IPO market, as a healthy 

IPO market allows the VC firm to give back control to the entrepreneur through an IPO exit and thereby realize 

favourable returns for himself (Black & Gilson, 1998).  

 

This correlation and the importance of an IPO as an exit strategy reinforces the relevance of the study’s focus 

of whether VC-backed IPOs also prove to be an attractive investment opportunity for public stock market 

investors. Additionally, the fact that a reinvestment of institutional investors into a VC fund signals its quality, 

will be used in the development of Hypothesis 4, for which a VC retention variable is defined, which attempts 
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to model the quality of a VC-backed IPO issuer, by examining how often a VC firm reinvested into the 

company.  

 

2.1.1.2. Investing into Ventures 

Once a VC firm has raised sufficient outside capital, Gompers and Lerner (2001) propose that investment 

activities will be commenced. In order to fully understand a VC firms’ investment process, it is important to 

state that historically, several circumstances have been identified, which make it increasingly difficult for 

young firms to raise outside financing. These circumstances are mainly driven by information asymmetries, 

defined as a situation in which two different parties possess a different set of information (Akerlof, 1970), 

between the entrepreneur and the outside investor. These information asymmetries about e.g. the state of the 

company, can lead to wasteful spending, limited management efforts or high-risk, low-shareholder-return 

strategies deployed by the entrepreneur (Gompers & Lerner, 2001). VC firms are specialized in alleviating 

these information asymmetries primarily through a sophisticated screening process prior to making an 

investment and intensive monitoring activities while the investment is active. Both will be discussed in the 

following. 

 

It is widely known, that VC firms spend a considerable amount of their time and resources on screening 

potential funding targets. Amongst others, Sahlman (1988) proves this empirically, by finding that VC firms 

spend a great share of their time on selecting new projects. To emphasize the importance of this selection 

process and the rigour, with which it is performed, Fenn, Liang and Prowse (1995) estimate that VC firms on 

average only fund 1% of the projects they receive for an investment review. This applied rigour in the screening 

process is also reflected in the interaction between the VC firm and the entrepreneur. Gorman and Sahlman 

(1989) find that during the screening process, the VC and the entrepreneur have repeated and intensive 

interactions with each other, which allows the VC to collect information on the quality of the venture and to 

filter out poor investment targets.  

 

In addition, VC firms can alleviate information asymmetries through a number of monitoring and information 

tools. The most natural tool to do so are regular monitoring activities, mainly by being part of the venture’s 

board of directors (Lerner, 1995). Lerner (1995) finds that when the CEO of a venture is replaced, which under 

his assumption creates a stronger monitoring need, an average of 1.75 venture capitalists are added to the 

board, which is considerably higher than the 0.24 venture capitalists added, when no CEO replacement has 

taken place, providing direct support to a monitoring hypothesis. A further tool to reduce information 

asymmetries is to base a share of the entrepreneur’s compensation on equity-linked products, to align the 

interests of the VC firm and the entrepreneur (Baker and Gompers, 2000). Additionally, it has been shown that 

a staged capital infusion is a viable control mechanism employed by VC firms, in order to keep entrepreneurs 
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on a “tight leash” with respect to wasteful spending patterns (Sahlman, 1990). A fourth possibility to reduce 

information asymmetries is to syndicate an investment with other VC firms. This will not only offer 

diversification benefits for the VC, but will also allow to obtain a second, or even third or fourth opinion on 

the investment target and will thereby reduce the risk of taking a poor investment decision. Empirical support 

for this “second opinion” hypothesis is found by Lerner (1994), who finds that in early stage investments, VC 

firms on average syndicate their investments with other VC firms, which share a similar expertise with them. 

This lends direct support to the “second opinion” hypothesis, as VC firms increasingly look for advice from 

firms with sector-specific knowledge, rather than simply obtaining additional capital from them. The “second 

opinion” hypothesis will be used in the development of Hypothesis 2, during which I hypothesize that the 

number of invested VC firms in an IPO issuer improves its long-run IPO performance. 

 

2.1.1.3. Exiting Investments 

At its heart, the business model of a VC firm is to benefit from a value increase in the portfolio company’s 

shares. Once the value of the shares has increased and the VC decides that it is a suitable time to exit its 

investments, illiquid shares will be turned into a realized return (Gompers & Lerner, 2001). An exit is possible 

through the following five options (Schwienbacher, 2008): IPO (the company is listed on a stock exchange), 

acquisition (the company is acquired by an existing acquiror), MBO (the VC firm sells back its shares to the 

entrepreneur), secondary sale (institutional investors acquire the shares from the VC firm), liquidation (the 

company files for bankruptcy). According to Gompers and Lerner (2001), an IPO typically constitutes the most 

profitable exit opportunity for VC firms, which has been confirmed by a number of further researchers (e.g. 

Amit et al., 1998; Gompers & Lerner, 1997; MacIntosh & Cumming, 2003). As a result of this attractiveness 

of an IPO exit, a considerable number of researchers have studied the characteristics of this exit type. Barry et 

al. (1990) find that VC firms hold significant equity stakes in the IPO issuer at the IPO and continue to do so 

in the year after the issue. At the same time, they exert a significant control over the IPO issuer by on average 

occupying more than one-third of all board seats at the IPO, lending support to the monitoring hypothesis also 

in the IPO process. Similar results have been obtained by Brav, Geczy and Gompers (2000), who find that 

investment banks require VC firms to hold their equity stakes in the issuer for a minimum of six months after 

the IPO, which is formally defined as a lock-up period. This empirical finding goes hand-in-hand with the 

notion that a VC firm selling shares immediately after the IPO, will send a negative signal to the market. A 

final area of research has been focused on the timing of VC-backed IPOs as an exit strategy. Lerner (1994) 

finds that VC firms increasingly take their portfolio companies to the market, when valuations reach a peak 

and rely on PE rounds when valuations are lower. 
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2.1.2. Review of the History and State of the VC Market 

The roots of the PE industry, of which VC is a subset, can be traced back to the 19th century, when mostly 

wealthy individuals and families provided capital to private companies. However, it was not until after World 

War II (WII) when the modern form of PE came into existence with the foundation of the first PE and VC 

firms in the US (Ante, 2008). While there was still no clear-cut distinction between PE and VC at this time, 

first regulatory steps towards a professional VC industry were taken in 1957 through the Small Business 

Investment Act, which introduced a dedicated licensing for Small Business Investment Companies (Martin, 

1959). The next growth wave in the VC industry occurred during the early 1970s and was driven by the 

emergence of multiple VC firms in Silicon Valley and led to the first significant fundraising year in 1978, 

during which approximately USD 750mn was raised (Gompers, 1994). First success stories by VC firms taking 

private companies to the public stock market became known in the late 1970s and 1980s and included well-

known companies such as e.g. Apple or Genentech. Following these public success stories, VC returns declined 

in the later 1980s, mainly due to a fiercer competition for attractive investment targets leading to a limited VC 

growth in the pre-boom period between 1984 and 1995 (Metrick & Yasuda, 2010). The following period from 

1995 to 2000, however, was characterized by a strong boom in VC activity. Driven by an increasing interest 

in emerging technologies, the attractiveness of internet-based business models increased dramatically during 

that period, resulting in large returns for VC companies. However, the increasingly high valuations of internet 

companies, which in a number of cases were loss-making and put stronger emphasis on growth than on profits, 

led to the bursting of the bubble in early 2000 (Smith, 2012). During the bursting of the Tech Bubble in 2001 

and 2002, VC investments dropped significantly and failed to recover until 2018 to pre-bubble levels in the 

US. 2018 marks the first year, in which VC investments for the first time since the bursting of the Tech Bubble, 

again crossed the USD 100bn boundary. With VC invested of more than USD 130bn in 2018, the size of the 

VC industry has surpassed the value of USD 105bn recorded by Thomson Reuters in the year 2000 (KPMG, 

2019). These regained heights in VC invested, reinforce the relevance of the VC industry for both researchers 

and practitioners in the US (see Figure 2.1). 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Small_Business_Investment_Act_of_1958
https://en.wikipedia.org/wiki/Small_Business_Investment_Act_of_1958
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Figure 2.1: VC Financing in the US (KPMG, 2019) 

 

 

As mentioned in Section 1.1, the VC industry in Europe is significantly less developed compared to the US, 

which is partly due to historic reasons. In comparison to the US, where the first forms of modern VC were 

observed after WWII, in Europe the emergence of VC only started in the 1970s when US-based VC firms 

started to invest in European-based private companies. The first European VC firms were set up in the 1980s, 

frequently by large European banks (Oehler, Pukthuanthong, Rummer, & Walker, 2007). However, it was not 

until the late 1990s and the early 2000s, when the VC market in Europe reached a significant size for the first 

time, driven by the increasing importance in high-technology industries as well as the creation of a pan-

European single currency market (European Central Bank, 2005). VC activities declined significantly 

following the Tech Bubble of the early 2000s, even though they historically remained on a relatively high level 

in comparison to earlier period like e.g. the early 1990s (European Central Bank, 2005). Even though European 

VC activity has not returned to pre-bubble levels, most recently, VC invested reached a decade-high of more 

than EUR 20.5bn (KPMG, 2019). At the same time, the number of VC deals completed has declined over the 

past years, indicating a strong trend towards larger investment sizes and higher valuations, as the primary 

driving force behind the increase in VC invested (See Figure 2.2). This increase in VC invested shows the 

increased importance of the European VC industry, while at the same time clearly giving an indication of the 

relative underdevelopment of the European VC market vis-á-vis the US market. For further insights into the 

European VC market, please refer to Appendix 1.  
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Figure 2.2: VC Financing in Europe (KPMG, 2019) 

 

 

2.2. IPO Market 

2.2.1. Review and Definition of IPO Activity  

An IPO is defined as “a company’s first sale of stock to the public” (NASDAQ, 2019). It offers the IPO issuer 

numerous benefits such as legitimacy with stakeholders, better access to debt capital (Sutton & Benedetto, 

1998) as well as a possibility for entrepreneurs to reacquire control from investors (Black & Gilson, 1998). 

However, an IPO involves a considerable amount of preparation time and is usually quite expensive, partially 

due to the involvement of several third parties, such as investment banks, law firms and IPO underwriters. At 

the same time, a large amount of empirical research has uncovered the long-run underperformance of IPOs 

versus the market (e.g. Ritter, 1991; Loughran & Ritter, 1995). Given the high operational costs of going public 

combined with the “costs” of a market underperformance and the general complexity and lengthiness of the 

IPO process, it can be difficult to understand why companies decide to go public at all. This question has been 

explored by a considerable amount of empirical research, most notably by Ritter and Welch (2002). Among 

self-evident reasons, which include the desire to raise equity capital, to create a market through which 

shareholders can convert their shares into cash as well as to increase publicity for the firm, Ritter and Welch 

(2002) quote two main categories in which the motives for an IPO decision fall: life cycle theories and market 

timing theories. These are elaborated in the following. 

 

The IPO motivations falling under life cycle theories, are related to different entrepreneurial motives by the 

company management. This includes e.g. obtaining a higher visibility and valuation for future sale, which has 

been found to be a significant motive by Zingales (1995), who proved empirically that potential acquirers are 

more likely to become aware of an acquisition target, when it is trading publicly. A further motive belonging 
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to the category of life cycle theories is to regain control from VC firms, which has been found empirically to 

be relevant by Black and Gilson (1998). Finally, Chemmanur and Fulghieri (1999) developed a model to 

analyse the motives for an IPO and find that an investor’s willingness to pay plays a significant role in this 

process. Specifically, they find that pre-IPO investors largely hold undiversified portfolios and are therefore 

unwilling to pay a higher price than public market investors. On the other hand, as mentioned above, a 

considerable amount of fixed costs is involved in the process of completing an IPO and proprietary company 

details cannot be revealed at no cost. These two circumstances give rise to the natural evolution that a company 

at the beginning of its development is private and turns to the public market at a later stage in its development.  

 

Market-timing theories summarize those theories according to which managers assess the market conditions 

before taking an IPO decision (Ritter & Welch, 2002). A natural example of such a market timing approach is 

the rationale of going public when prices are at a high level and delaying or cancelling an IPO when prices are 

at a low level. This rationale has been confirmed both by Baker and Wurgler (2000) and Loughran, Ritter and 

Rydqvist (1994), who both find that there is a higher likelihood for a company to go public, when equity is 

expensive. Similarly, Lucas and McDonald (1990), through an asymmetric information model, find that in a 

bear market, in which the market places a relatively low value on equity, entrepreneurs prefer to delay an IPO 

until a bull market emerges. However, entrepreneurs do not only have the possibility to time the market with 

regard to price levels, but also with regard to the quality of companies completing IPOs at a similar time. As 

expected, Choe, Masulis and Nanda (1993) find that entrepreneurs avoid timing their IPOs in a market, where 

numerous high-quality firms file for an IPO, to reduce competition for public market investors. 

 

2.2.2. Review of the History and the State of the IPO Market 

The roots of modern-day IPOs can be traced back to the Netherlands of the early 1600s (Goetzmann & 

Rouwenhorst, 2005), while they, however, have retained their attractiveness with entrepreneurs looking to 

raise capital up to today (Ritter, 1991). In Europe, a first significant growth in IPO markets started in the early 

1990s, during which both the number of IPO issuances as well as total IPO proceeds have increased 

continuously until the bursting of the Tech Bubble in 2001 (see Figure 2.3). Following the decline in IPO 

volume and proceeds after the burst of Tech Bubble in the years of 2001 to 2003, Equity Capital Markets 

(ECM) issuances continuously increased until the Financial Crisis in 2008, after which both volumes and 

proceeds declined significantly, which, according to Ritter, Signori and Vismara (2013), was partially driven 

by an investor panic following the crisis. Furthermore, the fact that the number of IPO issuances and total 

proceeds have failed to recover to pre-crisis levels until 2013 was particularly caused by the Eurozone crisis, 

starting in 2009. Following a recovering IPO activity between 2014 and 2017, most recently in 2018, the 

European ECM market has proved to be challenging, with IPO proceeds having declined by 36% at the end of 

2018. This decline is driven not only by the fact that many credible IPO candidates, have postponed their 
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offerings or have turned to the private market to fulfil capital needs, but also by challenging macro-economic 

conditions, political uncertainties and a weak stock market performance in 2018 (Calvert, 2018). Yet, leading 

banks have expressed moderate optimism for the European IPO market in the future precisely due to this self-

cleaning process of the IPO market driven by the cancellation of potentially low-quality IPOs. Consequently, 

one can conclude that the European IPO activity has in the last three decades spiked and dropped significantly 

three times, most notably around the Tech Bubble, the Financial Crisis and the Eurozone Crisis (See Figure 

2.3). Despite a slight drop in IPO activity in the first three quarters of 2018, the outlook for the European IPO 

market is moderately positive driven by an assumed self-cleaning process.  

 

Figure 2.3: European ECM Issuance Activity (Calvert, 2018) 

 

 

2.3. The Link between VC and IPOs 

As laid out previously, taking a portfolio company to the public market through a VC-backed IPO is an 

attractive exit strategy to realize an investment, as it has been empirically shown that it offers the most 

favourable returns for VC firms (e.g. Amit et al., 1998). This finding goes hand-in-hand with the empirically 

increasing importance of the IPO as a VC exit strategy. Recent data from the KPMG Venture Pulse (2019) 

finds that the exit market for VC firms and in particular the exit market through IPOs remained healthy during 

the past years with a considerable share of the total VC exit value worldwide being generated through IPOs in 

2018, despite a relatively small share of exit numbers. This clearly indicates that IPOs generate significantly 

higher exit values on a transaction basis and underlines yet again the importance of a VC exit through an IPO. 

At the same time, the KPMG Venture Pulse data (2019) shows the absolute importance of VC-backed IPOs in 

Europe, which have hit record highs in 2018 (See Figure 2.4).  
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Figure 2.4: European VC-backed Exit Activity by Type (KPMG, 2019) 

 

 

Against this background of an increasing importance of the VC industry and VC-backed IPOs as well as the 

moderately optimistic IPO outlook in Europe, examining the post-IPO performance of VC-backed issuers, in 

order to gain an understanding of whether they prove to be attractive investment opportunities for public stock 

market investors, is indisputably a timely and relevant area to investigate.  
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3. Literature Review 

The following section will provide a comprehensive review of the academic literature covering VC-backed 

IPOs and their performance, by mapping out, comparing and contrasting different studies and theoretical 

perspectives. Consequently, the section will start by reviewing the literature on overall short- and long-run 

IPO performance, irrespective of backing status. The section will continue with a review of the academic 

literature on VC-backed IPOs and both their short- and long-run performance before concluding with a review 

of the cross-sectional factors influencing VC-backed IPO performance.  

 

3.1. Review of General IPO Performance  

3.1.1. Short-Run Performance 

Since the study at hand focuses on the long-run, VC-backed IPO performance, the following review of the 

literature on short-run IPO performance is not directly related to the hypotheses tested and conclusions drawn 

in the study at hand. However, a thorough knowledge of IPO short-run performance forms the basis for an 

understanding of long-run IPO performance, which constitutes the reason for its inclusion.  

 

It has been widely known that in the short-run IPOs are generally underpriced, i.e. a systematic price increase 

from the offer to the first-day closing price is common. This has historically been first shown by Stoll and 

Curley (1970) and Logue (1973). A systematic underpricing means therefore, that IPO issuers leave money on 

the table given that they could easily raise more equity capital by adjusting their offer price upwards to reflect 

the firm’s “true market value”. Ritter (2019) continuously tracks IPO underpricing in the US and currently 

finds that the average underpricing of IPOs ranges between 17.9% and 18.4% depending on whether returns 

are equally-weighted or proceeds-weighted. At the same time, it has also been shown by Loughran et al. (1994) 

that the underpricing phenomenon is not US-specific but is also present in international markets. The authors 

find that in all examined 25 markets, including key European markets such as the UK, Germany and France, 

IPO issuers are underpriced. Given this overwhelming empirical evidence and the wide recognition of the 

underpricing phenomenon, Ritter and Welch (2002, p. 1802) conclude that they do not know of any 

“exceptions to the rule that IPOs of operating companies are underpriced, on average, in all countries”. 

 

A considerable amount of research has been devoted to exploring reasons for IPO underpricing. Ritter and 

Welch (2002) have compiled a comprehensive list of theories, which are based on either symmetric or 

asymmetric information. In doing so, they rely on Akerlof’s (1970) definition of asymmetric information 

presented in Section 2.1.1 and its negation for symmetric information. In an environment characterized by 

asymmetric information, where the IPO issuers are better informed than investors, issuers try to distinguish 

themselves from the remainder of the market by leaving money on the table during an IPO in the hope of 

recouping this “investment“ at a later point in time, e.g. through superior analyst coverage (Chemmanur, 1993), 
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future issuing activity (Welch, 1989) or favourable market reactions following future dividend announcements 

(Allen & Faulhaber, 1989). Despite mixed empirical support for this hypothesis (see e.g. Welch, 1989; 

Michaely & Shaw, 1994), Ritter and Welch (2002, p. 1804) still argue that some issuers leave money on the 

table during an IPO, simply in order to leave a “good taste in the mouth of the investor”. In an environment 

where investors possess superior information compared to the IPO issuer, it has been established by e.g. Spatt 

and Srivastava (1991), Hanley (1993) as well as Cornelli and Goldreich (2001) that the process of 

bookbuilding, i.e. going on a roadshow to gauge a preliminary offer price, on average leads to IPO 

underpricing. This is due to the fact, that in order to incentivize investors to reveal their true willingness to 

pay, the underwriters must reward them with a lower subscription price.  

 

In a setting of symmetric information, a limited legal liability which is presumably ensured through an IPO 

underpricing, is quoted by numerous authors as an underpricing explanation (Tiniç, 1988; Hughes & Thakor, 

1992). Even though in the eyes of several researchers (e.g. Ritter & Welch, 2002), this explanation is valid, it 

has been shown that, not underpricing does not protect issuers from lawsuits (Drake & Vetsuypens, 1993) and 

that underpricing also occurs in legislation, in which US litigative tendencies are not present, which strongly 

questions the validity of the litigation explanation. An alternative explanation relies on a higher trading volume 

for more underpriced IPOs (Fishe & Boehmer, 2001), through which the underwriter might gain additional 

trading revenue, while the IPO issuer will benefit only when increased liquidity is persistent over time. 

 

3.1.2. Long-Run Performance 

Even though the focus of the study at hand is the long-run performance of VC-backed IPOs, a general 

knowledge about the long-run performance of all IPOs, irrespective of backing status, is essential, in order to 

understand the VC-backed IPO performance as well as to evaluate the performance of the non-backed IPOs 

included in the sample against existing literature, which constitutes the reason for its inclusion. 

 

The long-run performance of IPOs has been studied extensively in academic literature. In a non-negligible 

number of studies, it has been found that in the long-run, IPOs underperform their respective market 

benchmarks. Ritter (1991) has been one of the first researchers to systematically show the long-run 

underperformance of IPOs using a US-based sample of 1,526 IPOs completed during the time period from 

1975 to 1984. He finds that an investment strategy of investing in the sample IPOs would have left a potential 

investor with 83 cents after a period of three years compared to one dollar, which an investor could have earned 

if he would have invested in a group of matching listed firms. Similar results confirming the underperformance 

of US-based IPOs in the long run have been put forth by Aggarwal and Rivoli (1990), Loughran and Ritter 

(1995), Gompers and Lerner (2003) as well as Ibbotson and Jaffe (1975).  
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However, it has been shown that the long-run IPO underperformance is not an exclusive US phenomenon, as 

it has also been found to exist in several European markets. In the UK, Espenlaub, Gregory and Tonks (2000) 

confirm the US-based results by finding a statistically significant IPO underperformance over a three- and 

five-year horizon irrespective of the market benchmark used. More recently, Gregory, Guermat and Al-

Shawawreh (2010), using a comprehensive sample of 2,499 IPOs, conducted in the time period from 1975 – 

2004, find that on average IPOs display a significant underperformance relative to size portfolios. A similar 

confirmation of the long-run underperformance is obtained in the German market. Wasserfallen and Wittleder 

(1994) as well as Ljungqvist (1997) both conclude that IPOs in the German market are poor investment 

opportunities and significantly underperform market benchmarks in the long-run. The results from Germany 

and the UK, as two key European markets, also extend to other markets in Europe, such as the Nordics 

(Keloharju, 1993), Spain (Álvarez & González, 2005) and France (Leleux & Muzyka, 1997). These similar 

results across a variety of European markets is not surprising given the general homogeneity in Western 

European markets as put forth by Schuster (2003). 

 

Several theories have been proposed to explain the existence of a long-run IPO underperformance. One of the 

earliest proposed theories is the divergence of opinion hypothesis developed by Miller (1977), which posits 

that there is a general divergence between optimistic and pessimistic investors during an IPO. While the 

optimistic investors place a higher value on the IPO issuer, pessimistic investors value the IPO issuer at a lower 

price and consequently the divergence between the two investor types is relatively large shortly after the IPO. 

As time passes by and more information about the IPO issuer becomes available, the divergence decreases and 

the market price of the issuer reduces, which ultimately leads to a long-run underperformance. A second theory 

attempting to explain the long-run underperformance of IPOs is the impresario hypothesis developed by Shiller 

(1990). This theory states that the underwriting market for IPOs is dominated by investment banks, which aim 

to generate excess demand for IPOs by offering them at a significant discount and thereby act as an impresario. 

The well-documented initial positive return on IPOs then leads to a long-run underperformance. A final theory 

to explain IPO underperformance is the window of opportunity hypothesis (Ritter, 1991), according to which 

managers try to time markets with their IPOs, so that they ultimately take advantage of investor optimism in 

certain periods. In these hot periods, or windows of opportunities, IPOs earn relatively high short-run returns, 

while in the long-run these IPOs typically underperform. 

 

Nevertheless, the phenomenon of long-run IPO underperformance has not been undisputed in academia. Even 

though the majority of research conducted in developed markets confirms a long-run IPO underperformance, 

there has been a considerable number of studies highlighting several controversies related to long-run 

underperformance. Most famously, Brav and Gompers (1997) and Brav et al. (2000) using US-based samples 

find that whether an IPO under- or overperforms the market depends on whether returns are measured against 
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benchmark portfolios matched on size and book-to-market ratio or against general market indices. 

Additionally, the two studies highlight the importance of the weighting mechanism used in studying the long-

run IPO performance, as they find that value-weighting returns generally reduces over- or underperformance 

of the IPOs. Further studies, amongst others Gompers & Lerner (2003) and Schultz (2003), show that whether 

a long-run IPO underperformance is observable also depends on whether calendar-time or an event-time 

analysis is used. 

 

3.2. Review of VC-backed IPO Performance 

3.2.1. General Impact of VC Investment in IPO Issuer 

In order to provide a basis for the subsequent discussion of the VC-backed IPO performance and the following 

hypothesis development, it is important to lay out the general impact the presence of a VC firm in an IPO 

issuer can have. In general, two main hypotheses about this impact exist in the academic literature: the 

certification/monitoring hypothesis and the moral hazard/grandstanding/adverse selection hypothesis 

(Zhiying, Cai, Han & Sa, 2012). 

 

Carter and Manaster (1990) and Booth and Smith (1986) were among the first researchers to stress how 

prestigious third-parties, such as auditors, investment banks or VC firms can fulfil the signalling and 

certification role in an IPO process. Additionally, Baker and Gompers (2003), using a sample of 1,116 IPOs, 

find that VC firms not only provide capital but also monitoring, advisory and other value-added services, to 

the IPO issuer’s management. Thereby, they find support of the certification/monitoring hypothesis, which 

posits that, in order to reduce asymmetric information and associated costs and to enhance its standing in the 

industry, VC firms engage in monitoring and motivational activities vis-á-vis the portfolio companies’ 

management. This monitoring has been shown in selected studies to have a positive impact on the operations 

of the firm, such as e.g. an improved accounting quality (e.g. Agrawal & Cooper, 2009; Hochberg, 2011; 

Morsfield & Tan, 2006). It has also been argued by a number of authors (e.g. Megginson & Weiss, 1991; Barry 

et al. 1990) that this monitoring/certification function performed by a VC firm will signal a higher quality of 

the firm to public stock market investors and will therefore result in a superior post-IPO performance.  

 

In contrast to the monitoring hypothesis, the moral hazard hypothesis stresses potential ill-incentives, the VC 

firm might have in the process of taking its portfolio company to the public market. The Cambridge Dictionary 

(2019) defines moral hazard as “a situation in which people or organizations do not suffer from the results of 

their bad decisions, so may increase the risks they take”, which is the definition that will guide the discussion 

of the moral hazard hypothesis. To fully understand the moral hazard hypothesis, it is important to stress again 

that an IPO of a private company offers the possibility to a VC firm to liquidate its investment and thereby 

make a profit on the share price increase. Consequently, VC investors will have an incentive to increase the 



20 

 

share price, at which the IPO issuer will start trading, in an effort to maximize the funds’ gain. It has been 

shown in a number of studies (e.g. Darrough & Rangan, 2005; Wongsunwai, 2007; Cohen & Langberg, 2006), 

that in order to do so, VC firms will help their portfolio firms to favourably manage its earnings and thereby 

reduce accounting quality. However, the moral hazard hypothesis is not only limited to the earnings 

management of a VC-backed IPO issuer. Gompers (1996) posits that in order to gain reputation, to facilitate 

future fundraising and to generate high returns in a timely manner, VC firms might push their portfolio 

companies to a premature IPO. This phenomenon has been termed “Grandstanding” by the author and has 

been empirically found to be significant by Hsu (2013) which finds that VC firms gradually reduce their 

incubation periods, even though at the same time, it has been found that longer incubation periods lead to a 

more successful venture, as measured e.g. by the number of patents, the probability of survival, as well as stock 

returns. A further angle on the negative side of a VC presence is the adverse selection hypothesis, which, 

according to Amit et al. (1998), predicts that due to an information asymmetry between entrepreneurs and the 

VC firm, the best ventures will be self-funded, while the “average” ones will be backed by a VC firm. As a 

consequence of this adverse selection, the quality of VC-backed companies is not optimal, which should be 

reflected in post-IPO stock performance. 

 

During the hypothesis development in Section 4, I will take a supporting view of the monitoring hypothesis 

and use it for hypothesizing a superior long-run, VC-backed IPO performance versus their non-backed 

counterparts in Hypothesis 1. Additionally, I will use the monitoring/certification hypothesis to develop 

Hypothesis 2, in which I posit that a higher number of invested VC firms leads to a stronger long-run 

performance due to a superior monitoring quality. Finally, the monitoring/certification hypothesis will be used 

in the development of Hypothesis 7, during which I hypothesize that the longer the time between a funding 

round and the IPO, the stronger the long-run IPO performance, given that the respective VC firm has more 

time available to perform monitoring activities. 

 

3.2.2. VC-backed IPO Performance  

3.2.2.1. Short-Run VC-backed IPO Performance 

In order to fully understand the long-run performance of VC-backed IPOs, it is essential to also examine the 

literature on their short-run performance and its drivers, which is laid out in the following. 

 

Numerous researchers have found that in the short run, VC-backed IPOs tend to be less underpriced and 

therefore incur lower IPO costs than their non-backed counterparts. Megginson and Weiss (1991), show that 

in situations characterized by asymmetric information, VC firms perform a certification function that the IPO 

issue price reflects all available inside information, which results in a lower underpricing. Barry et al. (1990) 

employ a stronger focus on the monitoring function of VC firms. They find that in accordance with Sahlman 
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(1990), VC firms tend to hold sizeable positions in their portfolio companies even after the IPO and that the 

continuous monitoring activities by the VC sends positive signals to the investors, resulting in lower 

underpricing. In contrast, Lee and Wahal (2004) find that VC-backed IPOs are more underpriced than their 

non-backed counterparts, given that VC firms are willing to bear a significant amount of costs in the process 

of taking their portfolio companies public. These costs are borne, due to the fact that VC firms have a strong 

interest in building a favourable reputation and according to the authors, this is achieved in the best possible 

manner by taking their portfolio companies public. These findings have previously been supported by 

Gompers’ Grandstanding hypothesis (1996), which finds that younger VC firms tend to take their portfolio 

companies public at a younger age and thereby also accept a large underpricing. Other authors fail to draw 

clear conclusions on the relative underpricing of VC-backed versus non-backed IPOs. Bradley and Jordan 

(2002), for instance, fail to detect a difference between the underpricing of IPOs with and without VC 

involvement when controlling for differences across industries and across the quality of IPO underwriters. 

Habib and Ljungqvist (2001) furthermore stress that the VC-backed IPOs in Megginson and Weiss (1991) 

sample issue 36% more shares than the non-backed IPOs, which incentivizes them to reduce underpricing to 

a stronger degree. Once the number of issued shares is accounted for, the authors show that the VC-backed 

IPO issuers suffered the same wealth loss as their non-backed counterparts.  

 

Outside the US, research results about the short-run IPO underpricing of VC-backed IPO candidates is 

relatively limited. In Singapore, Wang, Wang and Lu (2003) find that VC-backed IPO candidates display a 

lower underpricing compared to their non-backed peers. This result is not confirmed by Franzke (2004), who 

finds that on the German “Neuer Markt”1, VC-backed companies are in fact more underpriced than non-backed 

IPOs, unless the backing is coming from a highly prestigious VC firm. A similar result is obtained in France 

and the UK by Chahine, Filatotchev and Wright (2007), who examine a sample of 444 IPOs completed between 

1996 and 2002.  

 

3.2.2.2. Long-Run VC-backed IPO Performance 

Brav and Gompers (1997), as the first researchers who systematically examined the long-run performance of 

VC-backed IPOs, find a significant outperformance of VC-backed IPOs vis-á-vis their non-backed 

counterparts using a sample of 4,341 IPOs in the time period from 1972 to 1992. The authors argue that the 

relative outperformance of VC-backed IPOs is mainly driven by better management expertise and better 

governance structures, which are being ensured by a VC presence. This relative outperformance, however, is 

strongly observable when weighting returns equally, whereas it is reduced significantly when returns are value-

weighted. The result of this pioneer study could not directly be confirmed by Campbell and Frye (2006), who 

fail to find a significant performance difference between VC-backed and non-backed firms in their US-based 

                                                      
1 “New Market”: a former German trading segment for growth companies 
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sample. However, the authors find a strong correlation between long-run IPO performance and VC 

involvement, as measured by the proportion of monitoring directors deployed by the VC firm. According to 

their argumentation, the found long-run IPO underperformance may at least partly be driven by IPOs with a 

low VC involvement. Following these two studies, Ritter (2019) provided an update on the performance 

differential between VC-backed and non-backed IPOs and found that while VC-backed IPOs tended to 

outperform their non-backed peers until the year 1998, this trend appears to have reversed since.  

 

In a European setting, strong VC-backed IPO performance has been found by Bessler and Seim (2012). Using 

a sample of over 350 European firms, they provide evidence that VC-backed IPOs generate positive returns 

for a certain time period after the IPO. Tykova and Walz (2007) find a relative long-run outperformance of 

German IPOs backed by international, independent and reputable VC firms versus a group of non-backed 

IPOs. Moreover, Caselli and Gatti (2007) using a sample of Italian IPOs conducted from 1990 to 2005, find 

that VC-backed IPOs outperform IPOs, not backed by a VC firm. On the other hand, Bessler and Kurth (2007) 

as well as Kraus and Burghof (2003) find that an outperformance of VC-backed IPOs is only present up to the 

end of the lock-up period. At the same time, Rindermann (2004) by systematically examining the three largest 

“New Markets” in Europe, finds that VC-backed IPOs do not outperform non-backed IPOs at large. Instead, a 

subgroup of particularly reputable and internationally operating VC firms appears to have a significantly 

positive impact on the long-run IPO performance. As a consequence, Da Rin, Hellmann and Puri (2011) 

conclude that there are little to no conclusions about the performance of VC-backed IPOs, which are valid 

across geographies and time periods, which stresses again the need and relevance to study the long-run 

performance of VC-backed IPOs in Europe over an extended time period. 

 

As mentioned in Section 1.1, this rather limited and mixed evidence on the long-run IPO performance 

reinforces the need for a further investigation of the issue based on a recent comprehensive sample of IPOs 

completed in a variety of Western European countries and across a number of economic periods. My study 

will attempt to add to the existing literature by providing an analysis of such a sample. In doing so, it will use 

the study by Brav and Gompers (1997) presented above as the starting point, and on its basis, hypothesize a 

stronger relative performance of VC-backed IPOs in Hypothesis 1. 

 

3.3. Factors Impacting VC-backed IPO Performance  

The following section will present a selected number of cross-sectional variables, which have been found to 

impact VC-backed IPO performance.  
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3.3.1. Innovativeness of IPO Issuer 

In general, it has been shown that innovation is crucial for the survival and the success of companies across all 

sectors and stages as well as for driving economic growth (Griliches, 1992), while VC firms have been found 

to play a significant role in fostering innovation, as measured e.g. by patenting rates (Kortum & Lerner, 2000). 

Additionally, it is empirically acknowledged that patents prove to be a significant indicator of long-run IPO 

performance, irrespective of issuer backing status (see e.g. Bessler & Bittelmeyer, 2008). Whether the 

innovativeness of a VC-backed IPO issuer influences its post-IPO performance has been examined by Cao et 

al. (2015) using a sample of 2,554 US VC-backed IPOs from 1981 to 2006. The authors show that IPO issuers 

holding patents perform better than those issuers without patents and as such confirm the predictive ability of 

innovation on the long-run performance of VC-backed IPOs. The authors even find that VC-backed IPO 

issuers which do not possess any patents perform similarly to those, which have not been backed by a VC firm.  

 

On the basis of the above-mentioned studies, and in particular on the basis of the study conducted by Cao et 

al. (2015), Hypothesis 5, which hypothesizes a stronger long-run performance for VC-backed IPO issuers 

holding a larger number of patents at the time of the IPO will be formulated in Section 4. 

 

3.3.2. Reputation of VC Firm 

It has been widely documented, that a firm’s reputation is instrumental in giving customers important 

information in the purchasing process, while at the same time being a source of competitive advantage (e.g. 

Kreps & Wilson, 1982; Shapiro, 1983). According to a number of authors, this reasoning can also be applied 

to VC firms. In doing so, Nahata (2008) finds that the reputation of a VC firm is positively related to the 

probability that a VC-backed firm is going public. Krishnan et al. (2009) employ a similar approach and, using 

a sample of US IPOs completed between 1993 and 2004, find that more reputable VC firms are more skilled 

in identifying suitable investment targets, which perform better in the long run. Consequently, it is found that 

the reputation of a VC is positively related to the long-run performance of the IPO issuers. According to the 

authors, this positive correlation is driven by a superior investment selectivity of VC firms with a better 

reputation, which has previously been found by Sørensen (2007), as well as by superior monitoring and 

advisory activities. Similar positive relationships between VC reputation and long-run performance have been 

found by Jain and Kini (1994) and Coakley, Hadass and Wood (2007). 

 

The above-mentioned studies, in particularly the hallmark study by Krishnan et al. (2009), will serve as the 

basis for Hypothesis 6, in which I hypothesize that the VC firms’ reputation is positively associated with the 

long-run performance of VC-backed IPOs also in a European setting. 
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3.3.3. VC Influence 

Jain and Kini (1994), using a sample of VC-backed IPO issuers matched with a sample of non-backed issuers, 

find that the company stage, at which the VC firm invests prior to the IPO significantly impacts the post-issue 

operating performance of the IPO issuer. Concretely, the earlier a VC invests into a venture prior to the IPO, 

the more time there is available to make an impact on the venture’s management, which will accordingly be 

reflected in the performance of the company. Next to the time a VC has available to influence the strategic 

direction and operations of the portfolio company, also the power of a VC seems to significantly influence 

post-IPO issuer performance. Chahine and Goergen (2011) define five dimensions of VC power: ownership 

power (i.e. the respective company share the VC holds), structural power (the VC’s position in the financial 

hierarchy of the company), expert power (the specific industry knowledge provided by the VC), prestige power 

(the number of portfolio companies of the VC, which have completed IPOs before) and controlling power (i.e. 

how pivotal a VC’s voting rights are in board decision). The authors find that an increased VC power measured 

across all five dimensions has a significantly positive impact on the issuer performance. These five dimensions, 

in my assessment, also capture further cross-sectional factors, which have been found to significantly VC-

backed IPO performance, such as VC board representation (e.g. Campbell & Frye, 2006). Given that these 

factors are not used directly to formulate any hypothesis in Section 4, they have not been elaborated in detail. 

 

However, on the basis of the above-mentioned study by Jain (1995), Hypothesis 7, which predicts a stronger 

performance for those VC-backed IPOs with a longer period between funding rounds and IPO, has been 

formulated.   
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4. Hypotheses Development 

On the basis of the literature presented in Section 2 and 3, the following section will develop the hypotheses 

to be tested in the study, in order to answer its research question.  

 

4.1. How do VC-backed IPOs perform vis-á-vis their non-backed counterparts? 

In the long run, I hypothesize that, in accordance with the results found by Brav and Gompers (1997) in the 

US and based on a potential value creation effect in line with the certification/monitoring hypothesis, VC-

backed IPO issuers will outperform their non-backed counterparts in my European sample. This long-run 

outperformance might potentially be driven by a better monitoring of the company’s management by the VC 

firm, better governance practices, which have been shown to exist empirically by e.g. Hochberg (2011) or 

Agrawal and Cooper (2009), or by a signalling function performed by the VC. The resulting hypothesis is 

formulated in Hypothesis 1. 

 

Hypothesis 1: VC-backed IPOs outperform non-backed IPOs in the long run. 

 

4.2. Which cross-sectional factors determine the performance of VC-backed IPOs? 

4.2.1. Number of Unique VC Firms Invested in IPO Issuer 

Given that attention is a scarce cognitive resource (Kahneman, 1973), one could argue as a challenge to the 

monitoring hypothesis proposed by Baker and Gompers (2003), that a single VC firm invested in numerous 

companies and being time- and attention-constrained is not able to fulfil its monitoring function to the best 

extent possible. If this is the case, investors could reward the presence of some type of monitoring support, 

e.g. in the form of further VC firms invested in the IPO issuer. This reasoning also goes hand-in-hand with the 

“second opinion” hypothesis presented in Section 2.1.1.2, according to which a higher number of present VC 

firms allows for a second or third “verification” of the IPO issuers’ quality. To my knowledge, this 

phenomenon has not yet been explored in academia, which is why the study aims to examine whether the long-

run VC-backed IPO performance depends on the number of unique VC firms invested in the IPO issuer. 

Thereby, I am rejecting the notion that a larger number of different VC firms adds complexity to the monitoring 

process, as the different VC firms would have to coordinate monitoring efforts, or discuss and clarify conflicts 

of interest, which have been argued to exist by e.g. Monks (2002). Therefore, in order to explore this issue, I 

hypothesize that the monitoring abilities will gradually increase with the number of different VC firms present, 

which will be accordingly acknowledged by public stock market investors so that a superior long-run IPO 

performance is visible. The resulting hypothesis is formulated in Hypothesis 2.  

 

Hypothesis 2: A higher number of unique VC firms invested in the IPO issuer is positively associated with 

the long-run performance of VC-backed IPOs. 
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4.2.2. Number of Funding Rounds  

Furthermore, the study aims to examine how the number of VC financing rounds, which an IPO issuer has 

completed, influences its post-IPO performance, which to my knowledge, has not been explored in academia 

yet. A higher number of completed VC funding rounds could theoretically be interpreted as a quality sign, 

given that, in accordance with the selection ability of VC firms laid out by Sørensen (2007), the company’s 

quality has been confirmed multiple times at different development stages. On the other hand, given the 

benefits an IPO offers, as laid out in Section 2.2.1 and by e.g. Sutton and Benedetto (1998), a larger number 

of financing rounds could be interpreted as a negative sign, given that the company did not manage to capture 

these benefits early enough. In this hypothesis, the opposite stance is taken and a positive association between 

the number of funding rounds and the long-run IPO performance is hypothesized. The resulting hypothesis is 

formulated in Hypothesis 3.  

 

Hypothesis 3: A higher number of funding rounds is positively associated with the long-run performance of 

VC-backed IPOs. 

 

4.2.3. VC Retention 

Given that the number of funding rounds alone could also be interpreted as a negative sign, a refined quality 

measure is introduced, which is closely related to the number of funding rounds: the VC retention. The VC 

retention is a measure, which captures the share of funding rounds completed by returning investors, i.e. VC 

firms, which have invested into the company during previous funding rounds. Analogous to how a 

reinvestment decision taken by an institutional investor into a PE or VC fund can signal the quality of the fund 

(e.g. Gompers & Lerner, 1998; Lerner & Schoar, 2004), it is proposed that a reinvestment into a VC-backed 

company will validate its quality, given that VC firms which already had the opportunity to get an inside view 

of the company, still consider it as a worthy investment. Along this line of argumentation, a higher VC retention 

would be a company quality signal, which is the reason why it is hypothesized that a higher VC retention is 

associated with stronger long-run IPO performance. The resulting hypothesis is formulated in Hypothesis 4.  

 

Hypothesis 4: A higher VC retention is positively associated with the long-run performance of VC-backed 

IPOs. 

 

4.2.4. Number of Patents 

On the basis of the results found by Cao et al. (2015), the study aims to examine the impact of a VC-backed 

issuer’s innovativeness on its long-run IPO performance. Given the documented importance of innovation for 

a company’s competitiveness and for economic growth and welfare in general (e.g. Schumpeter, 1934), as well 

as the fact that innovation has been found to be a predictor of long-run IPO performance (e.g. Bessler & 
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Bittelmeyer, 2008), I hypothesize that the innovativeness of a VC-backed IPO issuer, as measured by the 

number of patents held at the time of the IPO will be positively associated with the IPO long-run performance. 

The resulting hypothesis is formulated in Hypothesis 5. 

 

Hypothesis 5: A higher number of patents held by the IPO issuer at the time of the IPO is positively 

associated with the long-run performance of VC-backed IPOs. 

 

4.2.5. VC Reputation  

The study further attempts to examine whether the long-run performance of VC-backed IPOs depends on the 

reputation of the VC firm invested in the issuer previously. While it has been widely established that 

underwriter or auditor reputation plays an important role for the post-IPO performance (Carter & Manaster, 

1990; Booth & Smith, 1986), the academic literature on the impact of the reputation of the VC is, except for 

the hallmark study by Krishnan et al. (2009) and particularly in a non-US based sample, relatively scarce, 

which is why the study aims to explore this topic further. In doing so, the reputation of a VC firm will be 

defined as the share of VC-backed IPOs, in which it has been involved historically, of the total number of VC-

backed IPOs completed in the past. This definition closely follows Krishnan et al. (2009) and is laid out further 

in Section 5.3.2.5. In accordance with existing theories about the reputation impact of other third parties, such 

as auditors and underwriters, and the positive influence found by Krishnan et al. (2009), I hypothesize a 

positive association between the VC reputation on long-run VC-backed IPO performance. The resulting 

hypothesis is formulated in Hypothesis 6. 

 

Hypothesis 6: A higher IPO market share of the respective VC firm is positively associated with the long-run 

performance of VC-backed IPOs. 

 

4.2.6. Time between Funding Round and IPO 

It has been found by Baker and Gompers (2003) that the presence of a VC firm offers benefits to its portfolio 

companies through a monitoring or advising function. However, to my knowledge, it has not yet been 

sufficiently examined whether these benefits are constrained by practical limitations, such as the time a VC 

firm is invested into the respective portfolio company prior to the IPO. In accordance with Jain (1995), it 

appears reasonable that, when a VC firm has more time to engage in monitoring and advising activities, 

investors will recognize this, and accordingly long-run performance will be superior. Consequently, it is 

hypothesized that a longer time period between funding round and IPO will be positively associated with long-

run IPO performance. Thereby, I am rejecting the notion that a company which records a longer time between 

funding round and IPO, and thereby delays the benefits an IPO offers (see e.g. Sutton & Benedetto, 1998) 

should display an inferior long-run IPO performance. The resulting hypothesis is formulated in Hypothesis 7.  
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Hypothesis 7: A longer time period between funding round and IPO is positively associated with the long-

run performance of VC-backed IPOs. 

 

4.3. Is the performance of VC-backed IPOs dependent on the time period of the IPO? 

4.3.1. Tech Bubble 

Cao et al. (2015) show in their US-based sample that for IPOs completed during the Tech Bubble, the 

previously found outperformance of VC-backed IPOs versus their non-backed counterparts had reversed to an 

underperformance. To my knowledge, no such investigation has been conducted in a purely European sample, 

which is the reason why I would like to examine the impact of the Tech Bubble period on the long-run IPO 

performance of VC-backed issuers. In accordance with Cao et al. (2015), I hypothesize that the bubble period 

will have a significant negative impact on the VC-backed IPO performance. The resulting hypothesis is 

formulated in Hypothesis 8.  

 

Hypothesis 8: VC-backed IPOs completed during the Tech Bubble significantly underperform VC-backed 

IPOs completed in other time periods. 

 

4.3.2. Financial Crisis 

Additionally, the study aims to examine the impact of the Financial Crisis on the VC-backed IPO performance, 

which to my knowledge, has not been examined to a great extent in the academic literature. Given the 

underperformance of VC-backed IPOs completed during the Tech Bubble, as found by Cao et al. (2015), it 

appears probable that a similar pattern is also present during the Financial Crisis. Therefore, I hypothesize that 

the performance of VC-backed IPOs will be significantly worse not only during the Tech Bubble, but also 

during the Financial Crisis. The resulting hypothesis is formulated in Hypothesis 9. 

 

Hypothesis 9: VC-backed IPOs completed during the Financial Crisis significantly underperform VC-backed 

IPOs completed in other time periods.  
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5. Data and Methods 

The following section will provide a detailed overview of the sample and the methodology used. Firstly, it will 

cover the data sources and adjustment processes used to obtain the final sample. Secondly, the section will 

provide an overview of the sample, before elaborating the formal definitions of the variables used in the 

analysis. Finally, the section will lay out the methodology used. 

 

5.1. Sample Selection 

5.1.1. IPO Data 

The initial sample of IPOs was obtained from the Bureau van Dijk Zephyr database. The suitability of the 

Zephyr database for studies examining IPO performance is confirmed both by a widespread use across, 

particularly very recent, academic literature covering IPO performance (e.g. Useche, 2014; Giudici & 

Bonaventura, 2018) and a formal acknowledgment by Bollaert and Delanghe (2015), who in their paper 

systemically examined and approved Zephyr’s functionality for IPO studies. A full list of IPOs completed in 

Western European countries during the time period from the 1st of January 2000 to the 31st of December 2015 

has been obtained from the database as the starting point for the sample. The Western European countries 

included in the scope of the study are the following: Austria, Belgium, Denmark, Finland, France, Germany, 

Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and UK. Furthermore, a sample 

time period of 15 years has been chosen, in order to allow for an examination of the performance for IPOs 

completed in four different economic periods, which are defined as follows: Tech Bubble (1/1/2000 – 

1/6/2001), period after the Tech Bubble and before the Financial Crisis (1/6/2001 – 1/6/2007), Financial Crisis 

(1/6/2007 – 1/6/2009), period after the Financial Crisis (1/6/2009 – 31/12/2015). Zephyr automatically 

excludes re-listings and transfers from other markets in its database, so that these are not included in the sample. 

In addition to that, I follow Levis (2011) and manually exclude investment trusts from the IPO sample.  

 

5.1.2. VC Funding Data 

The VC funding data has also been obtained from Zephyr. Due to the fact that Zephyr does not report directly 

whether a company is VC-backed, a matching process is performed in order to determine the VC-backing 

status. Concretely, a comprehensive list of all VC funding rounds has been obtained from the database, which 

is matched with the original list of IPOs. The full list of VC funding rounds is obtained without any time period 

restrictions when the VC funding round has to be occurred. This has been done in order to obtain the most 

complete picture of which companies are VC-backed, even if VC funding rounds have been completed prior 

to the sample time period in which the IPOs are completed. As a consequence, an IPO issuer, which has 

completed an IPO in e.g. 2001 and a VC funding round in 1998 will be listed as a VC-backed IPO despite the 

fact that the funding round has been completed prior to the IPO sample period chosen. As mentioned in Section 

1.3, in distinguishing VC investments from PE investments, I have relied on the assessment of Zephyr, which 
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records both separately. It has been documented by e.g. Levis (2011), that the distinction between VC and PE 

investments is challenging, given that in some cases PE firms take part in VC investments and vice versa. As 

a consequence, one could argue that, technically, given potential data imperfections in Zephyr, the obtained 

data also suffers from limitations in the distinction between PE and VC investments. To mitigate this limitation, 

random sanity checks on the VC-backed IPO classification have been performed using the Pitchbook database, 

which is widely used by academic researchers (e.g. Paglia & Harjoto, 2014; Gompers, Kaplan & 

Mukharlyamov, 2015) and practitioners alike. These random checks yielded an additional five VC-backed 

IPOs, which were included in the sample. 

 

5.1.3. Stock Price Data  

Due to the fact, that Zephyr does not report daily stock price data over a prolonged period of time, the stock 

price data has been obtained from the Compustat database. Compustat is widely used as a source for stock 

price data by academic researchers, such as e.g. by Nagar, Nanda & Wysocki (2003) or Bartov, Radhakrishnan 

& Krinsky (2000). Concretely, a full list of daily stock prices, starting from the IPO date to approximately 850 

trading days after the IPO completion is obtained, in order to allow for an examination of the long-run 

performance for 36 months after the IPO. This long-run performance horizon of 36 months has been chosen 

in order to be in alignment with a number of existing IPO performance studies (e.g. Ritter, 1991). To obtain 

the stock price data, the ISIN number of the IPO issuer has been used as a unique identifier, due to the fact that 

the stock ticker proves to be unsuitable as such, given that in some cases, they are reused for future IPO issuers, 

so that its usage can result in incorrect matches of IPOs and stock price data. However, this is not to say that 

using the ISIN number as a unique identifier is error-free, as due to data inaccuracies, Zephyr contains to a 

limited degree, using the ISIN number as an identifier also proves to be imperfect. This limitation has been 

attempted to be alleviated by manually examining each match and excluding any incorrect matches from the 

sample. In the case at hand, 38 incorrect matches had to be removed.  

 

5.1.4. Sample Adjustment Process 

On the basis of the three data components listed above, the final sample of VC-backed and non-backed IPOs 

has been compiled using the following steps. Firstly, a full list of IPOs has been obtained from Zephyr for the 

selected geographies and time period, which yielded an initial sample size of 4,124 IPOs. Secondly, this list 

has been matched with the full list of VC funding rounds, which has been obtained as described in Section 

5.1.2, in order to determine which IPOs can be categorized as VC-backed. Thirdly, the list of IPOs is matched 

with the stock price data obtained as described in Section 5.1.3. In this process, the sample size is reduced in 

three stages. Firstly, 876 IPOs had to be removed from the sample, as no or only incomplete stock price data 

was available for them. Secondly, 578 IPOs had to be excluded given that no or only insufficient data on the 

shares outstanding, needed to calculate the issuer’s market capitalization, has been available. Finally, a manual 
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checking process led to a removal of 38 IPOs, which have been wrongly matched with the stock price data 

based on ISIN numbers. The full process, including the respective number of observations in the sample is laid 

out in Table 4.1. 

 

Table 4.1: Sample Adjustment Process 

Sample Adjustment Step Sample Size 

Step 1: Initial Sample of IPOs 4,124 

Step 2: Match IPOs with VC Funding Rounds 4,124 

Step 3: Match IPOs with stock price / shares outstanding data 2,632 

Step 3.1: Exclude observations without or with insufficient stock price data -876 

Step 3.2: Exclude observations without or with insufficient shares outstanding data -578 

Step 3.3: Manually remove incorrect matches -38 

Final sample size 2,632 

 

I acknowledge that the above adjustment process is not without drawbacks, given the non-negligible number 

of IPOs excluded during its course due to incomplete stock price or shares outstanding data. However, it has 

been decided to exclude this amount of observations, in order to maintain high data quality with fully complete 

stock price and shares outstanding data obtained from one high-quality source, which has gained wide-spread 

acceptance in the academic world, namely Compustat. An alternative to excluding the observations with no or 

incomplete data, would have been to attempt to manually obtain it from other data sources. This, however, 

would have introduced further data sources to the study and would have created a risk of incompatibilities or 

differences in how e.g. shares outstanding or stock prices are reported. In order to avoid this risk, the adjustment 

process has been designed as objective as possible with only limited amount of manual intervention and only 

one high-quality data source. It is, however, acknowledged that the amount of observations removed due to a 

lack of data quantity and quality constitutes a limitation of the study, as an inclusion of these observations 

could have potentially impacted the obtained IPO performance picture. 

  

5.2. Sample Overview 

The sample adjustment steps laid out in Section 5.1.4 result in a total sample size of 2,632 IPOs. Table 4.2 

presents an overview of all IPOs included in the sample per year.  
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Table 4.2.: Sample Overview by Year 

Year 
Total 

IPOs 

% non-

backed 

IPOs 

% VC-

backed 

IPOs 

Avg. Days 

between 

Funding and 

IPO 

Avg. 

Number of 

Patents at 

IPO 

Avg. 

Number of 

Funding 

Rounds 

Avg. Market 

Cap. after 

IPO (MUSD) 

2000 144 85% 15% 259 0.3 1.4 1,390 

2001 52 92% 8% 245 5.3 2.0 909 

2002 31 90% 10% 670 0.8 1.0 1,231 

2003 21 90% 10% 439 4.5 1.0 428 

2004 55 96% 4% 566 0.5 2.5 756 

2005 215 85% 15% 868 0.7 1.7 802 

2006 300 85% 15% 868 1.5 1.5 485 

2007 315 87% 13% 708 1.3 1.6 821 

2008 114 95% 5% 286 0.8 1.3 1,128 

2009 92 97% 3% 183 0.2 1.0 525 

2010 200 90% 10% 990 2.0 2.0 704 

2011 198 94% 6% 529 1.2 2.0 607 

2012 161 83% 17% 864 0.5 2.2 808 

2013 185 88% 12% 1,503 0.9 1.6 871 

2014 278 85% 15% 1,041 2.3 2.3 631 

2015 271 89% 11% 1,056 1.1 2.1 678 

Total 2,632 87% 13% 899 1.6 1.8 740 

 

 

Table 4.2 shows that the IPO volume in my sample follows existing literature, which states that IPOs usually 

occur in periods of high equity valuations (e.g. Baker & Wurgler, 2000), as in the sample at hand, most IPOs 

were completed in 2006 and 2007 prior to the Financial Crisis. According to Baker & Wurgler (2000), these 

periods are then followed by bear markets, during which fewer IPOs occur. This is confirmed in my sample, 

as a lower number of IPOs is completed after the Financial Crisis in 2008 and 2009, as well as after the Tech 

Bubble and also to a limited degree following the Eurozone Crisis in 2012. In addition, it is visible that in the 

sample, the number of IPOs increases most recently in the years of 2014 and 2015. This and the other observed 

patterns laid out above also go largely hand-in-hand with the ECM data reported by Calvert (2018) and 

presented in Section 2.2.2, which also displays spikes and drops around the three crisis periods mentioned 

above and suggest an increasing ECM activity in 2014 and 2015. Furthermore, from Table 4.2, it can be seen 

that the percentage of VC-backed IPOs has been relatively stable around 10% to 15%, with a limited number 

of downward outliers, which are particularly observable after the Financial Crisis in 2008 and 2009. This 

average share of VC-backed IPOs is slightly lower than the share found by existing US-based studies, such as 

e.g. Brav and Gompers (1997) or Lee and Wahal (2004), who report a share between 20% and 30%. This 

difference between the study at hand and these US-based studies can potentially be explained by the relative 

underdevelopment of the European VC market versus the US, which has been documented by e.g. Bertoni, 

Colombo and Quas (2015) and the potentially resulting lower popularity of VC-backed IPOs. Furthermore, it 
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is important to note that while the average duration between a funding round and the IPO is around 900 days, 

this number has fluctuates over the sample period, with the average duration during the Tech Bubble and after 

the Financial Crisis being around 250 days, which increased to more than 1,000 days after 2013. This indicates 

that especially in more recent periods VC-backed companies allow for a longer time period between funding 

and IPO, while during the Tech Bubble and also after the Financial Crisis, the duration has been comparably 

short. Furthermore, Table 4.2. indicates that the average number of patents held at the IPO is around 1.6, while 

the average number of funding rounds completed pre-IPO is around 1.8, with both only displaying a limited 

number of outliers. Finally, Table 4.2 shows that the average market capitalization at the end of the first trading 

day is USD 740m, which is slightly lower than the average market value in the US IPO performance data 

tracked by Ritter (2019). This difference arises most likely from the study’s exclusive European focus, which 

includes a number of smaller geographic markets, such as the Nordics or Benelux. Under the assumption that 

European markets in general, as well as the size of the average European IPO issuer are smaller compared to 

the US, I consider my sample to be largely in line with the data reported by Ritter (2019). A geographic analysis 

of the sample shows that, as expected, UK, Germany and France, as the larger Western European markets, 

dominate the sample in terms of IPOs completed. For a country overview of all IPOs included in the sample, 

please refer to Appendix 2. 

 

5.3. Variables Definition  

5.3.1. Dependent Variables 

5.3.1.1. Buy-and-Hold Abnormal Return (BHAR) 

I follow the most recent stream of academic IPO performance literature (e.g. Cao & Lerner, 2009) and measure 

the post-IPO performance in the univariate analysis using the buy-and-hold abnormal return (BHAR). A 

detailed definition and a further elaboration of why this performance measure has been chosen is provided in 

Section 5.4.3.  

 

5.3.1.2. Natural Logarithm of the Wealth Relative (WR) 

I will also follow Ritter (1991) and Loughran and Ritter (1995) and will complement the BHAR with the 

Wealth Relative (WR), as a way to evaluate the abnormal performance of the examined IPOs. Concretely, 

while the BHAR will be used in the univariate analysis in order to mirror most closely the actual return an 

individual investor would experience, I will make use of the WR, as the dependent variable in the OLS 

regression run in Section 6.2. In doing so, I will rely on the definition of the WR provided by Ritter (1991) and 

presented in Equation 5.1.  

 

𝑤𝑒𝑎𝑙𝑡ℎ 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 =
1 + 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐼𝑃𝑂𝑠 

1 + 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 
 (5.1) 
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In this definition, the WR can be interpreted in the following way: a WR of greater than 1 means that the 

respective IPOs outperform the chosen benchmark, while a WR of below 1 means that the IPOs underperform. 

In my study, I will use the natural logarithm of the WR, in order to minimize outlier effects of IPOs with 

extremely strong or poor performances against their benchmarks. In the OLS regressions, the WR, both 

calculated under using equally- and value-weighted returns will be evaluated over a 36-month horizon, in order 

to obtain insights into cross-sectional determinants of the VC-backed IPO performance in the very long-run. 

In the following, the variable is denoted as lnWRt. 

 

It is important to note, that despite the fact, that with the BHAR and the WR, two different performance 

measures have been used for the univariate and the multivariate analysis, respectively, these two measures are 

constructed on the same return figures and are therefore simply two ways or portraying the same phenomenon. 

As a consequence, and as expected, interchanging the two measures with each other in the analysis does not 

have a material impact on the results. Nevertheless, it has been decided to include both measures in the analysis, 

on the one hand, in order to portray most closely the actual return an individual investor would experience 

with the BHAR and in order to be in alignment with a number of IPO performance studies, which use the WR 

as a way to evaluate abnormal IPO performance (e.g. Ritter, 1991; Marshall, Crutchley & Lending, 2004). 

 

5.3.2. Independent variables 

5.3.2.1. Unique VC Firms 

To test Hypothesis 2, a variable for the number of unique VC firms, which invested in the issuer prior to the 

IPO, is defined. This variable is directly obtained from the list of funding rounds described in Section 5.1.2, 

which includes all names of the VC firms, which led the respective funding round. It is important to note that 

a manual adjustment has been performed in order to ensure that a single VC firm is not counted uniquely 

multiple times due to the fact that the actual investment has been made through a different legal entity, even 

though clearly the same VC firm is involved in the transaction, e.g. if Zephyr lists “ABC IV LP” as the legal 

investor, the name has been changed to “ABC LLC”, in order to avoid listing the two entities as two unique 

VC firms. In the following, the variable is denoted as NoUniqueVCs. 

 

5.3.2.2. Funding Rounds 

The number of funding rounds a company has completed prior to the IPO is defined as the number of distinct 

investments rounds, which are recorded as a VC funding round by Zephyr. By definition, these should only 

occur prior to the official IPO date recorded in Zephyr. In a small number of instances, the database proves to 

have recorded imperfect transaction dates, so that a very small number of VC funding rounds have been 

recorded after the actual IPO. To eliminate this limitation, the respective funding rounds have been removed 

from the sample. In the following, the variable is denoted as NoFundingRounds. 
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5.3.2.3. VC Retention 

The motivation for examining the VC retention is based on the intuition, that certifying the quality of a VC-

backed company is shown by an investment re-confirmation of the previously invested VC firm. Given that it 

is infeasible, to collect such data by systematically surveying the respective VC firms at scale, I proxy the VC 

retention by examining the share of reinvestment rounds of the respective company. Formally, I define the VC 

retention as shown in Equation 5.2.  

 

𝑉𝐶𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛𝑖 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑉𝐶 𝑟𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑓𝑢𝑛𝑑𝑖𝑛𝑔 𝑟𝑜𝑢𝑛𝑑𝑠 𝑖𝑛 𝑓𝑖𝑟𝑚 𝑖 

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑉𝐶 𝑓𝑢𝑛𝑑𝑖𝑛𝑔 𝑟𝑜𝑢𝑛𝑑𝑠 𝑖𝑛 𝑓𝑖𝑟𝑚 𝑖
 (5.2) 

 

Where 
  

 

𝑅𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑟𝑜𝑢𝑛𝑑𝑠  = 
Investment rounds, which are led by a VC firm, which invests in 

the company for the second (or higher) time 

 

 

The definition of the VC retention can be illustrated by the example of an IPO issuer, which has completed 

three funding rounds prior to the IPO. The first two of these funding rounds have been led by VC ABC, while 

the third one has been led by VC XYZ. In this setting, only one of three founding rounds is a reinvestment 

round, namely, the last funding round led by VC ABC, while the other two funding rounds are first-time 

investments. This yields a VC retention of 33%. I acknowledge that this definition might not fully capture a 

VC firm’s reinvestment willingness, as it can theoretically be the case that, as an investment target proceeds 

in its lifecycle, it might develop out of the investment focus of the previously invested VC firm. This can lead 

to situations, where the VC firm would theoretically like to reinvest, but is not able to, due to an unfitting stage 

focus. However, I believe that despite this imperfection, the VC retention provides a good starting point for 

using a reinvestment variable as a quality signal. In the following, the variable is denoted as VCRetention. 

 

5.3.2.4. Patents 

In order to assess the impact of a VC-backed IPO issuer’s innovativeness on its long-run IPO performance, I 

rely on the number of patents held by the company at the IPO as a proxy for its innovative capabilities. Even 

though I acknowledge that patents do not represent the perfect way to measure the innovativeness of a 

company, as e.g. a number of innovations are protected as trade secrets, they still represent a tangible, readily 

available proxy for a firm’s innovative efforts (Griliches, 1992). In addition, patents have been frequently used 

in the academic literature as an innovation proxy (e.g. Cao et al., 2015; Lerner, Sorensen & Strömberg, 2011), 

so that I will follow existing literature and use the number of patents in my study. In order to assess the patent’s 

impact on the IPO performance, I will, however, only consider those patents, which can be used as an indicator 

of innovativeness by a public stock market investor at the time of the IPO. These only constitute patents, which 
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have been granted to the issuer prior to the IPO, so that all patents issued afterwards have been excluded from 

the sample. I obtain the patent data from the Orbis database, whose ultimate information source is the 

PATSTAT database maintained by the European Patent Office (EPO). Concretely, a full list of all patents held 

by the IPO issuers included in the sample is obtained from the database in the first step. In the second step, all 

patents issued after the IPO date are excluded from the list, before the number of remaining patents are 

consolidated per IPO issuer. In order to minimize the outlier impact of an extreme number of patents, the 

natural logarithm of the number of patents has been used. In the following, the variable is denoted as lnPatents. 

 

5.3.2.5. VC IPO Market Share  

A common way to measure the reputation of a third-party involved in an IPO, is to calculate a market share of 

IPOs, it has been involved in historically. Such a measure has first been used by Megginson and Weiss (1991) 

to capture the underwriter reputation and by Krishnan et al. (2009) to capture VC firm reputation. In my study, 

I follow the existing literature by defining the VC IPO Market Share as the VC’s dollar market share of VC-

backed IPOs completed up to the respective IPO date. In accordance with Ritter (1984) as well as Megginson 

and Weiss (1991), I define the dollar amount based on gross IPO proceeds excluding any overallotment 

options. In case the IPO issuer has received multiple funding rounds prior to the IPO, one VC market share 

measure will be recorded for each funding round. In order not to overweight any IPOs, each IPO is only 

included once in the evaluation, so that one consolidated VC Market Share for each IPO is calculated by 

equally-weighting the market shares associated with each funding round the issuer has completed. In the 

following, the variable is denoted as VCMarketShare. 

 

5.3.2.6. Number of Days between the Funding Round and IPO 

Jain (1995) defines a possible way to measure the influence a VC firm can have on its portfolio company as 

the time available between the investment and the IPO. I follow this reasoning and define a variable to capture 

this impact. Concretely, the variable is defined as the number of days between the funding round and the IPO. 

Similar to the VCMarketShare, an equally-weighted average is formed, in case the IPO issuer has completed 

multiple funding rounds prior to the IPO and thereby records multiple time periods between funding round and 

IPO. Again, due to a considerable variation in the variable, the natural logarithm has been used to minimize 

any outlier effects. In the following, the variable is denoted as lnDaysFundingToIPO. 

 

5.3.2.7. Time Period Dummies: Tech Bubble and Financial Crisis 

In the OLS regressions conducted in Section 6.2, dummy variables are used for the two crisis periods included 

in the sample period, the Tech Bubble and the Financial Crisis. These variables take a value of 1 if the IPO has 

been completed in this respective period and 0 otherwise. The periods are defined exactly as in Section 5.1.1, 

i.e. following Levis (2011), the Tech Bubble period starts on the 1st of January 2000 and ends on the 1st of 
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June 2001. The Financial Crisis period is defined to start from the 1st of June 2007 and lasts until the 1st of 

June 2009. Thereby, I follow von Hagen, Schuknecht and Wolswijk (2011) and include a turmoil period prior 

to the collapse of the Lehman Brothers in September 2008. In the following, the two variables are denoted as 

TechBubble and FinCrisis, respectively. 

 

5.3.2.8. Market Capitalization 

In order to control for differences in issuer size, I include the beginning market capitalization of the IPO firm 

as a control variable in the OLS regression. In doing so, I follow Brav and Gompers (1997), who define the 

beginning market capitalization as the product of the first-day closing price and the number of shares 

outstanding. Again, due to a considerable variation in the beginning market capitalization, the natural logarithm 

is used to minimize the outlier impact. In the following, the variable is denoted as lnMarketCap.  

 

5.4. Methodology 

5.4.1. Event Time vs. Calendar-Time 

In accordance with the majority of long-run IPO performance studies (e.g. Levis, 2011; Cao & Lerner 2009), 

this study relies on an event time approach, in which each IPO is considered in isolation, whereas in a calendar 

time approach, the focus is on a distinct calendar time period (Schultz, 2003). Specifically, in the study at hand, 

an event time approach will be used in each of the sub-periods considered in the sample. Differences in the 

two approaches in relation to IPO performance have been documented widely. Firstly, it has been found that 

underperformance is greater when an event time approach is used (Schultz, 2003; Espenlaub et al. (2000). 

Secondly, it is established that studies conducted using an event time approach have more statistical power 

than calendar time studies (Loughran & Ritter, 2000). Thirdly, it is known that due to an effort of IPO issuers 

to time the market when equity is expensive (Schultz, 2003), there will be a clustering of IPOs, which is also 

visible to a certain degree in the study at hand. An event time approach ignores such clustering and allows for 

an appropriate, individual consideration of each IPO irrespective of its completion date, which in combination 

with a higher statistical power makes the event time approach more suitable for the study at hand.  

 

5.4.2. Applied Benchmarks 

Loughran and Ritter (1995) find that the measurement of long abnormal stock returns critically depends on the 

benchmarks chosen against which the returns of the IPO issuers are evaluated. I follow the existing literature 

(e.g. Hege et al., 2009) in using the MSCI index as a benchmark and a proxy for the market return. The MSCI 

index is a broad-based index, which includes large and mid-cap companies in the respective markets and is 

arguably one of the most suitable international equity benchmarks (Hege et al., 2009). Due to the fact that my 

sample includes IPOs completed in a variety of markets, it would be optimal to choose a market benchmark 

which accurately reflects the country-specific risks and return characteristics in each market. Given that 
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individual MSCI indices are tracked for each country included in my sample, I decided to use the individual 

MSCI country indices as the respective benchmarks in order to incorporate local market conditions to the best 

degree possible.  

 

5.4.3. Measurement of Abnormal IPO Performance 

In a number of earlier studies, such as e.g. Ritter (1991), the cumulative abnormal return (CAR) has been used 

to measure abnormal returns and to evaluate IPO performance. However, it has been established by Brown 

and Warner (1985) as well as Barber and Lyon (1997), that the CAR measure produces biased results in long-

run IPO performance studies. As a response to this, the BHAR has been increasingly used in a number of 

studies to evaluate IPO performance in the long-run (e.g. Cao & Lerner, 2009; Levis, 2011). The main 

difference between the two measures lies in the treatment of the monthly compounding effect. According to 

Barber and Lyon (1997), the CAR measures does not take into consideration monthly compounding, while it 

is explicitly included using the BHAR. Consequently, it has been argued that the BHAR more closely mirrors 

the actual return, investors experience when they hold a security for a period of time. However, using the 

BHAR measure is not without caveats, as it has been found e.g. by Barber and Lyon (1997) and Lyon, Barber 

and Tsai (1999), that the BHAR measure in the long-horizon displays a positive skewness, which leads to 

negatively biased t-statistics in the long run. Lyon et al. (1999), however, propose a bootstrapped skewness-

adjusted t-statistic, to alleviate this problem. Given the significant drawbacks of the CAR over the BHAR 

measure and the available alleviations, which can be used to limit the drawbacks of the BHAR, I have decided 

to use BHAR to measure abnormal returns in my study. In addition, the skewness-adjusted t-statistic proposed 

by Lyon et al. (1999) will be used in the study and described in Section 5.4.4.1. In calculating the BHAR on a 

monthly basis, I rely on the definition provided by Barber and Lyon (1997) as laid in Equation 5.3: 

  

𝐵𝐻𝐴𝑅𝑖𝜏 =  ∏[1 + 𝑅𝑖𝑡]

𝜏

𝑡=1

− ∏[1 + 𝑅𝑏𝑡]

𝜏

𝑡=1

 (5.3) 

Where    

𝐵𝐻𝐴𝑅𝑖𝜏 = Monthly buy-and-hold abnormal return of firm i across 𝜏 periods  

𝑅𝑖𝑡 = Simple return of firm i in month t  

𝑅𝑏𝑡 = Simple return of benchmark index i in month t  

 

In the calculation of the BHARs, Levis (2011) is followed by compounding monthly returns in addition to the 

first partial month after the first trading day. Additionally, I will follow Bessler and Seim (2012) in their 

treatment of delistings. In case an IPO issuer delists within the first 36 months after the IPO, the associated 

BHARs are set equal to the respective market index, in order to not create an undue influence on the BHAR. 

Moreover, similarly to Bessler and Seim (2012), I observe that a number of issuers in my sample, especially 
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those with a lower market capitalization, exhibit rather extreme returns in some months, so that the raw returns 

and the abnormal returns have been winsorized at the top and bottom 1% of the return distribution. Finally, 

following the differences detected by Brav and Gompers (1997), all BHARs and WRs will both be calculated 

on an equally- and on a value-weighted basis. 

 

5.4.4. Test Methodology 

It has been established by Kothari and Warner (1997) that test statistics obtained in long-run event-time studies, 

like the one at hand, are likely to not conform with the assumptions underlying standard parametric testing 

procedures, in particular the data normality assumption, given that, long-run BHARs are right-skewed. Also, 

in the sample at hand, my return data is not found to be normally distributed in all time periods and IPO groups, 

which can be attributed to a relatively small sample size in some periods and IPO groups. Kothari and Warner 

(1997) propose to use nonparametric procedures such as bootstrap tests, which carry the advantage, of not 

relying on specific distribution assumptions, in order to reduce misspecification. As a result, in the study at 

hand, I will complement parametric testing procedures with non-parametric ones, wherever possible. 

Concretely, I will complement the standard one-sample student’s t-test with the bootstrapped skewness-

adjusted t-test, proposed by Lyon et al. (1999) to examine the statistical significance of the BHARs calculated. 

Secondly, when comparing the BHARs of the VC-backed and the non-backed groups, I will complement a 

standard two-sample t-test with the Wilcoxon signed-rank test for independent samples (also called Mann-

Whitney test), which has been used previously in VC-backed IPO performance studies by e.g. Rindermann 

(2004). Unfortunately, using the Wilcoxon test in conjunction with weights is not widely practiced, so that I 

will follow Rindermann (2004), in reporting the Wilcoxon test statistics when comparing the equally-weighted 

BHARs of the two IPO groups and then follow Bessler and Seim (2012) in reporting only the standard two-

sample t-statistics for value-weighted returns. The above tests are described in the following. 

 

5.4.4.1. One-Sample Test 

As mentioned above, I will, firstly, test the significance of the individual BHARs using a standard Student’s t-

test, as defined by Sharpe, De Veaux and Velleman (2015) and as laid out in Equation 5.4. 

 

𝑡𝐵𝐻𝐴𝑅𝜏
=

𝐵𝐻𝐴𝑅𝜏
̅̅ ̅̅ ̅̅ ̅̅ ̅

𝜎𝐵𝐻𝐴𝑅𝜏

√𝑛

  (5.4) 

Where    

𝐵𝐻𝐴𝑅𝜏
̅̅ ̅̅ ̅̅ ̅̅ ̅ = Sample mean of BHAR measure  

𝜎𝐵𝐻𝐴𝑅𝜏
 = Sample standard deviation of BHAR measure  

n = Sample size  
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As mentioned above, I will complement the analysis by following Lyon et al. (1999) and apply the 

bootstrapped version of the skewness-adjusted t-test in order to correct for the positive skewness of the BHARs 

in the long-run. The respective t-statistic is calculated using Equation 5.5. 

 

𝑡𝑠𝑎 =  √𝑛 (𝑆 +
1

3
𝑦𝑆2 +

1

6𝑛
𝑦) (5.5) 

Where    

𝑆 = 
𝐵𝐻𝐴𝑅𝜏
̅̅ ̅̅ ̅̅ ̅̅ ̅

𝜎𝐵𝐻𝐴𝑅𝜏

 
 

𝑦 = 
∑ (𝐵𝐻𝐴𝑅𝑖,𝜏 − 𝐵𝐻𝐴𝑅𝜏

̅̅ ̅̅ ̅̅ ̅̅ ̅)
3𝑛

𝑖=1

𝑛𝜎𝐵𝐻𝐴𝑅𝜏
3

 
 

 

5.4.4.2. Two-Sample Test 

When comparing the performance of the VC-backed and the non-backed IPO groups, a standard two-sample 

t-test has been used as the first analysis step. Thereby, I follow the definition of Sharpe et al. (2015), presented 

in Equation 5.6. 

 

𝑡𝑑𝑖𝑓𝑓 =  
𝐵𝐻𝐴𝑅𝑉𝐶−𝑏𝑎𝑐𝑘𝑒𝑑
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ − 𝐵𝐻𝐴𝑅𝑛𝑜𝑛−𝑏𝑎𝑐𝑘𝑒𝑑

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

√
𝜎𝑉𝐶−𝑏𝑎𝑐𝑘𝑒𝑑

2

𝑛𝑉𝐶−𝑏𝑎𝑐𝑘𝑒𝑑
+

𝜎𝑛𝑜𝑛−𝑏𝑎𝑐𝑘𝑒𝑑
2

𝑛𝑛𝑜𝑛−𝑏𝑎𝑐𝑘𝑒𝑑

 
(5.6) 

Where    

𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅  = Sample mean of BHAR measure in respective group  

𝜎 = Sample standard deviation of respective group  

n = Sample size of respective group  

 

As mentioned above, I will complement the standard two-sample t-test with the non-parametric Wilcoxon 

signed-rank / Mann-Whitney test for independent samples to test whether a significant difference between the 

backed and the non-backed IPO groups exist when returns are equally-weighted. Thereby, I will rely on the 

definition provided by Sharpe et al. (2015), who begin with assigning ranks to each observation in the full 

sample, starting with a rank of 1 for the smallest value. As the second step, in case there are numerous identical 

values, a mid-point rank of the unadjusted rankings is assigned to them. As the third step, the ranks are added 

for the two different sub-groups. Fourthly, the value of the U-statistic is calculated using Equation 5.7. 
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𝑈1 = 𝑅1 −  
𝑛1(𝑛1 + 1)

2
 (5.7) 

Where    

𝑅 = Sum of ranks in respective group  

n = Sample size of respective group  

 

Furthermore, the U-value for sub-group 2 is calculated using Equation 5.7. It is important to note that it is 

trivial, which sub-group is considered first, given that Equation 5.7 is equally valid for both groups. When 

assessing the corresponding p-values using significance tables the smaller of the two U-statistics is considered. 

In accordance with Rindermann (2004), for larger sample sizes, U is approximately normally distributed and 

can be standardized as a z-statistic as in Equation 5.8. 

 

𝑧 =
𝑈 − �̅�

𝜎𝑈
 (5.8) 

Where    

�̅� = 
𝑛1𝑛2

2
  

𝜎𝑈 = 
𝑛1𝑛2(𝑛1 + 𝑛2 + 1)

12
 

 

 

5.4.5. Regression Methods to Analyse Cross-Sectional Influence on VC-backed IPOs 

In addition to solely examining the BHARs of VC-backed and non-backed IPOs, the study also aims to 

investigate the impact of a selected number of cross-sectional variables on the performance of VC-backed 

IPOs. To this end, I rely on four variations of a multivariate OLS regression model. Similar to other IPO 

performance studies (e.g. Cao et al., 2015; Levis, 2011), it is important to note that in all four presented 

regressions, some of the variables are endogenous choices made by the IPO issuers, e.g. the time period 

dummies or the lnMarketCap, and by the VC firms, e.g. the VCRetention or the VCMarketShare. As a 

consequence, the obtained coefficients should be interpreted as signs of correlation rather than evidence of 

causality (Levis, 2011). The cross-sectional analysis of the performance determinants is split in two parts. The 

first part examines the determinants over the full sample time period and thereby includes dummy variables 

for the two crisis periods included. It has to be noted that the two variables NoUniqueVCs and 

NoFundingRounds are strongly correlated resulting in a relatively high Variance Inflation Factor (VIF), which 

inflates standard errors and reduces statistical significance. This is mainly due to a non-negligible number of 

observations, which only record one funding round completed by a single VC. In order to ensure a high-quality 

model with low standard errors, I have decided to run two sets of regressions, of which one only includes the 

NoUniqueVCs and one only includes the NoFundingRounds. This greatly reduces the VIF and improves the 

https://www.linkedin.com/company/1016/
https://www.linkedin.com/company/1016/
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quality of the regressions. The resulting OLS multivariate regression models are presented in Model 1 a) and 

b). It is to be noted that across Models 1 a) and b), the same coefficients have been used for the same variables, 

which results in the omission of selected coefficients in the two models, i.e. no coefficient b2 is included in 

Model 1 a) and no coefficient b1 is included in Model 1 b). 

 

𝑙𝑛𝑊𝑅36  = 𝑎 + 𝑏1𝑁𝑜𝑈𝑛𝑖𝑞𝑢𝑒𝑉𝐶𝑠 + 𝑏3𝑉𝐶𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 + 𝑏4𝑙𝑛𝑃𝑎𝑡𝑒𝑛𝑡𝑠

+ 𝑏5𝑉𝐶𝑀𝑎𝑟𝑘𝑒𝑡𝑆ℎ𝑎𝑟𝑒 + 𝑏6𝑙𝑛𝐷𝑎𝑦𝑠𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑇𝑜𝐼𝑃𝑂 + 𝑏7𝑇𝑒𝑐ℎ𝐵𝑢𝑏𝑏𝑙𝑒

+ 𝑏8𝐹𝑖𝑛𝐶𝑟𝑖𝑠𝑖𝑠 + 𝑏9𝑙𝑛𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝 

𝑀𝑜𝑑𝑒𝑙 1 𝑎) 

 

𝑙𝑛𝑊𝑅36  = 𝑎 + 𝑏2𝑁𝑜𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑅𝑜𝑢𝑛𝑑𝑠 + 𝑏3𝑉𝐶𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 + 𝑏4𝑙𝑛𝑃𝑎𝑡𝑒𝑛𝑡𝑠

+ 𝑏5𝑉𝐶𝑀𝑎𝑟𝑘𝑒𝑡𝑆ℎ𝑎𝑟𝑒 + 𝑏6𝑙𝑛𝐷𝑎𝑦𝑠𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑇𝑜𝐼𝑃𝑂 + 𝑏7𝑇𝑒𝑐ℎ𝐵𝑢𝑏𝑏𝑙𝑒

+ 𝑏8𝐹𝑖𝑛𝐶𝑟𝑖𝑠𝑖𝑠 + 𝑏9𝑙𝑛𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝 

𝑀𝑜𝑑𝑒𝑙 1 𝑏) 

 

As a second step, I examine cross-sectional influences on the VC-backed IPO performance on a period-by-

period basis. Thereby, I rely on the four periods defined in Section 5.1.1 and run multivariate OLS regressions 

for the IPOs completed in each period. It is important to note that for the two crisis periods, the number of 

observations is relatively small, so that regressions based on these, would be relatively meaningless, which led 

to their omission in the further analysis. Additionally, this period-by-period examination renders dummy 

variables for the crisis periods, used in Models 1 a) and b) meaningless, so that they are excluded in the 

respective models. Also, for the individual periods I rely on two distinct regression models, in order to 

incorporate both the NoUniqueVCs and the NoFundingRounds, while maintaining a high-quality model with 

low VIFs. The resulting regression models are presented in Models 2 a) and b), following the coefficient 

notation used for Models 1 a) and b). As a sanity check, these models will also be applied on the full period, 

in order to verify that results are not sensitive to the inclusion of the two dummies.  

 

𝑙𝑛𝑊𝑅36  = 𝑎 + 𝑏1𝑁𝑜𝑈𝑛𝑖𝑞𝑢𝑒𝑉𝐶𝑠 + 𝑏3𝑉𝐶𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 + 𝑏4𝑙𝑛𝑃𝑎𝑡𝑒𝑛𝑡𝑠

+ 𝑏5𝑉𝐶𝑀𝑎𝑟𝑘𝑒𝑡𝑆ℎ𝑎𝑟𝑒 + 𝑏6𝑙𝑛𝐷𝑎𝑦𝑠𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑇𝑜𝐼𝑃𝑂 + 𝑏9𝑙𝑛𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝 
𝑀𝑜𝑑𝑒𝑙 2 𝑎) 

 

𝑙𝑛𝑊𝑅36  = 𝑎 + 𝑏2𝑁𝑜𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑅𝑜𝑢𝑛𝑑𝑠 + 𝑏3𝑉𝐶𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 + 𝑏4𝑙𝑛𝑃𝑎𝑡𝑒𝑛𝑡𝑠

+ 𝑏5𝑉𝐶𝑀𝑎𝑟𝑘𝑒𝑡𝑆ℎ𝑎𝑟𝑒 + 𝑏6𝑙𝑛𝐷𝑎𝑦𝑠𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑇𝑜𝐼𝑃𝑂 + 𝑏9𝑙𝑛𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝 
𝑀𝑜𝑑𝑒𝑙 2 𝑏) 
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6. Results 

In the following, the results of the analysis conducted to answer the research question of the study, are laid 

out. The section will commence with a presentation of the results obtained through a univariate analysis 

examining the BHARs of both VC-backed and non-backed IPOs. This univariate analysis is conducted on a 

period-by-period basis in order to detect potential differences or developments across periods. Secondly, the 

section will present the results of the cross-sectional analysis of the VC-backed IPO performance. On the one 

hand, this analysis is conducted both on the full sample period, in order to assess the cross-sectional impact of 

the crisis dummy variables, TechBubble and FinCrisis and to obtain insights on the cross-sectional 

determinants independent from the sub-period examined. On the other hand, the analysis is conducted also on 

a period-by-period basis, in order to identify potential differences in the cross-sectional influences across sub-

periods. Thereby, it is important to note that given the limited number of VC-backed IPOs in the two crisis 

periods (n = 26 for the TechBubble and n = 34 for the FinCrisis), OLS regressions during these periods would 

have been of a limited insight, so that they have been omitted.  

 

6.1. Univariate Analysis of IPO Performance and VC Involvement 

6.1.1. Period 1: Tech Bubble  

The equally and value-weighted BHARs for all IPOs as well as for the non- and the VC-backed IPOs completed 

during the Tech Bubble over three time horizons are presented in Table 6.1 along with the regular t-statistics 

as well as the skewness-adjusted t-statistics. As expected, it is visible that the BHARs for the different IPO 

groups underperform their respective MSCI indices over all time horizons period both when value- and 

equally-weighting returns. It can also be seen that the BHARs of the three IPO groups are significantly different 

from zero under both testing procedures, so that it can be concluded, in accordance with existing literature (e.g. 

Ritter, 1991), that IPOs completed during the Tech Bubble are indeed meaningfully underperforming the 

market over longer time horizons.  

 

Additionally, it is visible that the BHARs recorded by VC-backed IPOs are considerably lower than those of 

their non-backed counterparts over the three horizons examined. While the BHARs for non-backed IPOs 

fluctuate between -24% and -28% or -22% and -26%, the BHARs for VC-backed IPOs fluctuate between -36% 

and -48% or -35% and -54%, depending on whether returns are equally- or value-weighted, respectively. This 

stands in stark contrast to Hypothesis 1, which predicted a long run outperformance of VC-backed IPOs.  
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Table 6.1: Buy-and-Hold Abnormal Returns in Period 1 

  Equally-weighted Value-weighted 

Months BHAR t tsa BHAR t tsa 

Panel A: All IPOs (n = 185) 

12 -24% -4.22*** -3.66*** -26% -3.96*** -3.33*** 

24 -31% -5.22*** -3.95*** -29% -4.17*** -3.76*** 

36 -27% -4.36*** -3.56*** -23% -4.07*** -3.67*** 

              

Panel B: Non-backed (n = 159) 

12 -24% -4.19*** -3.11*** -25% -3.66*** -2.89*** 

24 -28% -4.52*** -3.41*** -26% -3.81*** -3.01*** 

36 -24% -4.13*** -3.94*** -22% -3.71*** -3.04*** 

              

Panel C: VC-backed (n = 26) 

12 -36% -3.91*** -2.1** -35% -4.05*** -3.73*** 

24 -48% -4.63*** -2.02** -54% -5.59*** -4.67*** 

36 -45% -3.39*** -2.27** -48% -4.35*** -3.21*** 

This table presents the BHAR results for Period 1. Both the regular t-statistics and the skewness-adjusted t-

statistic are reported (denoted t and tsa, respectively). The following signs have been used to indicate 

significance: one asterisk indicates significance at the 10% significance level, two at the 5% level and three 

at the 1% level. 

 

 

Table 6.2 systematically examines whether the performance difference between the two IPO groups is 

statistically significant and in doing so presents the recorded BHARs, the BHAR difference between the two 

groups as well as the difference-in-mean t-statistic and the Wilcoxon z-statistic (as mentioned above, only for 

equally-weighted returns). It becomes clear from Table 6.2 that the difference between the two IPO groups is 

indeed statistically significant for all longer-term horizons and for both weighting mechanisms and testing 

procedures, so that it can be concluded that the underperformance of the VC-backed IPOs completed during 

the Tech Bubble is not only visible in absolute terms, but also a statistically significant phenomenon.  

 

Table 6.2: Buy-and-Hold Return Mean Differences in Period 1 

  Equally-weighted Mean BHAR Value-weighted Mean BHAR 

Mo. VC NB Diff. t z VC NB Diff. t 

12 -36% -24% -12% -1.73* -2.01* -35% -25% -10% -1.71* 

24 -48% -28% -20% -1.87* -2.95*** -54% -26% -28%  -2.79*** 

36 -45% -24% -21%  -1.82*  -2.45** -48% -22% -26% -2.15*** 

This table presents the BHAR results for both VC-backed (VC) and non-backed (NB) IPOs in Period 1. 

Both the regular t-statistics and the Wilcoxon z-statistic are reported (denoted t and z, respectively). The 

following signs have been used to indicate significance: one asterisk indicates significance at the 10% 

significance level, two at the 5% level and three at the 1% level. 
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In summary, the existing literature, most notably Gompers and Lerner (1997) who find that VC-backed 

companies outperform non-backed companies over the long-run, is not confirmed in my European sample for 

IPOs completed during the Tech Bubble. In the study at hand, non-backed IPOs significantly outperform VC-

backed IPOs over longer-term horizons irrespective of the weighting technique employed, which does not lend 

support to Hypothesis 1 in this period. This relative underperformance of the VC-backed IPOs could be due to 

the fact that VC-backed companies usually are fast-growing, have technology-driven business models and 

were potentially hit particularly hard during the Tech Bubble. As a consequence, the hypothesized benefits of 

a VC presence might be outweighed or even eliminated completely during the Tech Bubble.  

 

6.1.2. Period 2: Post-Tech Bubble 

For the post-Tech Bubble period, Table 6.3 presents the BHARs, and the respective t-statistics for the IPO 

groups over the time horizons examined. As expected, it is found again, that IPOs completed in the post-Tech 

Bubble period, generally, underperform their respective MSCI benchmarks over all examined time horizons. 

A statistical examination of the IPO performance furthermore shows, that while the IPO underperformance 

versus the market is statistically significant when equally-weighting returns, statistical significance is not given 

universally when value-weighting returns. Instead, in a value-weighted setting, a statistically significant 

underperformance versus the market is observable only over a 12-months period for the non-backed and the 

full IPO group, while the VC-backed IPOs display a significant underperformance over both a 24- and 36-

months horizon. This decreasing significance, when value-weighting returns is in accordance with the results 

found by Brav and Gompers (1997) and is due to a considerable number of smaller IPO issuers in the sample, 

which lets fewer, larger IPO issuer dominate the value-weighted results and thereby reduces statistical 

significance.  

 

At the same time, it is visible that, VC-backed IPOs completed in the post-Tech Bubble period, perform only 

slightly worse than non-backed IPOs 12 months after the IPO when equally-weighting returns and even 

outperform them when employing a value-weighting technique. However, over a 24- and 36-months horizon, 

the BHARs recorded by the VC-backed IPOs are considerably lower than those of their non-backed 

counterparts. While the BHARs of the non-backed IPOs vary between -27% and -28%, when equally-

weighting return, VC-backed IPOs record BHARs between -45% and -48% over a 24- and 36-months horizon, 

respectively. A similar picture is observed when equally-weighting returns, where non-backed IPOs record 

BHARs between -2% and -6%, while the BHARs recorded by the VC-backed group vary between -23% and 

-21% over a 24- and 36-months horizon, respectively. 
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Table 6.3: Buy-and-Hold Abnormal Returns in Period 2 

  Equally-weighted Value-weighted 

Months BHAR t tsa BHAR t tsa 

Panel A: All IPOs (n = 806) 

12 -26% -6.74*** -6.08*** -13% -2.02*** -1.88** 

24 -30% -6.78*** -6.33*** -4% -0.22 -0.10 

36 -30% -5.57*** -5.05*** -8% -0.59 -0.50 

              

Panel B: Non-backed (n = 699) 

12 -25% -6.86*** -5.96*** -12% -1.96** -1.72** 

24 -27% -6.44*** -5.71*** -2% -0.10 -0.21 

36 -28% -5.21*** -4.86*** -6% -0.44 -0.33 

              

Panel C: VC-backed (n = 107) 

12 -32% -4.20*** -3.47*** -7% -0.42 -0.21 

24 -45% -5.36*** -4.28*** -23% -1.95** -1.88** 

36 -48% -5.93*** -4.30*** -21% -2.08** -1.94** 

This table presents the BHAR results for Period 2. Both the regular t-statistics and the skewness-adjusted t-

statistic are reported (denoted t and tsa, respectively). The following signs have been used to indicate 

significance: one asterisk indicates significance at the 10% significance level, two at the 5% level and three 

at the 1% level. 

 

 

When statistically examining the performance difference between the backed and the non-backed group, it 

becomes apparent that the stronger performance of the non-backed group over a 24- or 36-months horizon 

versus the VC-backed group is statistical meaningful when equally-weighting returns. Over a 12-month time 

horizon or when value-weighting returns, the performance difference proves not to be statistically meaningful 

(See Table 6.4).  

 

Table 6.4: Buy-and-Hold Return Mean Differences in Period 2 

  Equally-weighted BHAR Value-weighted BHAR 

Mo. VC NB Diff. t z VC NB Diff. t 

12 -32% -25% -7% -0.20 -0.70 -7% -12% 5% 0.85 

24 -45% -27% -18% -1.79* -2.45** -23% -2% -21% -1.00 

36 -48% -28% -20%  -2.00**  -1.78* -21% -6% -14% -0.87 

This table presents the BHAR results for both VC-backed (VC) and non-backed (NB) IPOs in Period 2. 

Both the regular t-statistics and the Wilcoxon z-statistic are reported (denoted t and z, respectively). The 

following signs have been used to indicate significance: one asterisk indicates significance at the 10% 

significance level, two at the 5% level and three at the 1% level. 
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In summary, it can be said that also in the post-Tech Bubble period, existing IPO underperformance theories 

are generally confirmed, even though the underperformance is not statistically significant over a 24- or 36-

months horizon when value-weighting returns, which is in accordance with other studies such as e.g. Brav and 

Gompers (1997). In addition, the results suggest that the market for VC-backed IPOs in comparison to the non-

backed market has recovered marginally since the Tech Bubble, even though no support of a VC-backed IPO 

outperformance can be found. In fact, over a 24- or 36-months horizon, when equally-weighting BHARs, the 

non-backed group performs significantly better than the VC-backed group, while no significant difference is 

found when value-weighting returns or over a 12-months time horizon. This missing significance, in 

combination with a slightly lower performance difference magnitude, especially when value-weighting 

returns, could be interpreted as a marginal improvement to the Tech Bubble period, but is far from confirming 

Hypothesis 1, which predicted a stronger performance of VC-backed IPOs. A possible explanation for this 

non-confirming of the initial expectation could be a remaining reluctance towards high-growth, high-tech, VC-

backed companies, which have been at the centre of the Tech Bubble. This reluctance might still outweigh the 

benefits of a VC presence, also in the post-Tech Bubble period.  

 

6.1.3. Period 3: Financial Crisis  

As predicted by long-run underperformance theories, both groups of IPOs completed during the Financial 

Crisis underperform their MSCI benchmarks over the entire 36-months period examined, both when equally- 

and value-weighting returns (See Table 6.5). Testing for the statistical significance of the BHARs shows that 

the underperformance of all IPO groups versus their respective MSCI indices is statistically meaningful, in 

both an equally- and value-weighted setting. The only exception to this is formed by the performance of VC-

backed IPOs, which improves considerably during the third year after the IPO date, so that it is statistically not 

distinguishable from zero, when equally-weighting returns.  

 

Furthermore, VC-backed IPOs completed during the Financial Crisis, do not seem to generally underperform 

the group of non-backed IPOs. When equally-weighting returns, a strong underperformance of the VC-backed 

group is visible 12 months after the IPO (-42% vs. -33%) until approximately 24 months after the IPO when 

the performance of the two groups becomes relatively similar (-35% vs. -32%). 36 months after the IPO, the 

VC-backed group performs better than the non-backed group (-22% vs. -32%). Nevertheless, this 

outperformance does not yield full support to Hypothesis 1, which predicted a consistent outperformance by 

the VC-backed IPOs. On the other hand, when value-weighting returns, VC-backed IPOs generally tend to 

underperform the non-backed IPO group, except for the period around 12 months after the IPO, where the 

performance of the two groups is relatively similar. After a 24- and 36-months horizon, respectively, VC-

backed IPOs display BHARs of -53% and -46%, while non-backed IPOs record BHARs of -40% and -35%. 
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Table 6.5: Buy-and-Hold Abnormal Returns in Period 3 

  Equally-weighted Value-weighted 

Months BHAR t tsa BHAR t tsa 

Panel A: All IPOs (n = 248) 

12 -34% -5.88*** -5.12*** -37% -2.93*** -2.66** 

24 -33% -5.82*** -4.89*** -40% -2.47** -2.27** 

36 -31% -4.26*** -4.03*** -36% -2.08** -1.88** 

              

Panel B: Non-backed (n = 225) 

12 -33% -5.15*** -4.75*** -37% -3.78*** -3.32*** 

24 -32% -4.23*** -3.78*** -40% -2.35** -1.83** 

36 -32% -3.79*** -3.08*** -35% -1.98** -1.65* 

              

Panel C: VC-backed (n = 23) 

12 -42% -3.88*** -1.83* -35% -2.32** -1.56* 

24 -35% -3.33*** -1.81* -53% -2.42** -1.78* 

36 -22% -1.43 -1.20 -46% -2.86*** -1.93* 

This table presents the BHAR results for Period 3. Both the regular t-statistics and the skewness-adjusted t-

statistic are reported (denoted t and tsa, respectively). The following signs have been used to indicate 

significance: one asterisk indicates significance at the 10% significance level, two at the 5% level and three 

at the 1% level. 

 

 

Furthermore, the performance differences laid out above in both directions are not significant at any 

meaningful significance levels. Every two-sample test performed in Table 6.6 fails to result in large enough t- 

or z-statistics, so that the performance difference between the two groups is not statistically significant. This 

does not lend support to Hypothesis 1, also for IPOs completed in the Financial Crisis. However, the fact that 

the magnitude of the performance difference is considerably smaller compared to the two preceding periods 

combined with a missing significance could also be interpreted as a slight improvement in the relative 

performance of VC-backed IPOs. As a result, it could be interpreted that the slow recovery of the relative VC-

backed IPO performance, observed already in the post-Tech Bubble period, also continues in the Financial 

Crisis, even though VC-backed IPOs do not consistently outperform non-backed IPOs.  
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Table 6.6: Buy-and-Hold Return Mean Differences in Period 3 

  Equally-weighted Mean BHAR Value-weighted Mean BHAR 

Mo. VC-backed Non-backed Diff. t z VC-backed Non-backed Diff. t 

12 -42% -33% -9% -0.55 -1.15 -35% -37% 2% 0.07 

24 -35% -32% -3% -0.28 -0.53 -53% -40% -13% 1.05 

36 -22% -32% 10% 0.66 0.13 -46% -35% -11% 1.25 

This table presents the BHAR results for both VC-backed (VC) and non-backed (NB) IPOs in Period 3. 

Both the regular t-statistics and the Wilcoxon z-statistic are reported (denoted t and z, respectively). The 

following signs have been used to indicate significance: one asterisk indicates significance at the 10% 

significance level, two at the 5% level and three at the 1% level. 

 

 

In summary, the IPO performance, during the Financial Crisis, is worse than the market, as all reported BHARs 

are significantly negative. When comparing VC-backed and non-backed IPOs, no significant difference is 

found between the two, which leads me to reject Hypothesis 1 also during the Financial Crisis. Yet, the fact 

that the underperformance of the VC-backed IPOs is not statistically meaningful and the difference in 

magnitude is considerably smaller also lets me conclude that the slow recovery of the VC-backed IPO market 

vs. the non-backed IPO market continued also during the Financial Crisis.  

 

6.1.4. Period 4: Post-Financial Crisis  

In the most recent period, when equally-weighting returns, I generally, find the literature on the long-run 

underperformance of IPOs confirmed again, with the full IPO group displaying significantly negative BHARs 

over all three horizons when equally-weighting returns. Nevertheless, it is clearly visible that the negative 

magnitude of the BHARs for all IPO groups is considerably lower compared to the first examined three sub-

periods. Additionally, while the non-backed IPOs show significantly negative BHARs, when equally-

weighting returns, this significance is not visible for the VC-backed IPOs over a 24- and 36-months horizon. 

This picture changes slightly when returns are value-weighted. While BHARs are negative across all horizons, 

similarly to Period 2, they do not display a statistical significance, and VC-backed IPOs in fact outperform the 

market over a 24- and 36-months horizon. Even given that these positive VC-backed IPO BHARs are not 

statistically significant, the results of both the value-weighted and equally-weighted methods suggest a general 

IPO performance improvement compared to previous periods.  

 

When comparing the backed and non-backed group, it is clear, that the latter shows a better performance, when 

equally-weighting returns across all time horizons, with a relatively small magnitude in performance difference 

of around 4% to 5%. When value-weighting returns, however, the group of VC-backed IPOs outperform the 

non-backed group over all horizons examined. While the non-backed IPO group records BHARs between -6% 

and -9%, the BHARs of the non-backed group fluctuate between -1% and 15%, in a value-weighted setting 

(see Table 6.7). 
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Table 6.7: Buy-and-Hold Abnormal Returns in Period 4 

  Equally-weighted Value-weighted 

Months BHAR t tsa BHAR t tsa 

Panel A: All IPOs (n = 1,397) 

12 -15% -5.35*** -4.53*** -8% -1.75* -1.33 

24 -9% -3.78*** -3.64*** -4% -0.81 -0.59 

36 -10% -3.86*** -3.72*** -3% -0.54 -0.24 

              

Panel B: Non-backed (n = 1,223) 

12 -14% -5.44*** -4.76*** -9% -1.77* -1.22 

24 -8% -3.51*** -3.37*** -6% -1.25 -0.76 

36 -9% -3.46*** -3.33*** -6% -1.03 -0.63 

              

Panel C: VC-backed (n = 174) 

12 -18% -3.66*** -3.11*** -1% -0.17 -0.14 

24 -12% -1.42 -1.36 13% 1.51 1.33 

36 -14% -1.52 -1.45 15% 1.36 1.07 

This table presents the BHAR results for Period 4. Both the regular t-statistics and the skewness-adjusted t-

statistic are reported (denoted t and tsa, respectively). The following signs have been used to indicate 

significance: one asterisk indicates significance at the 10% significance level, two at the 5% level and three 

at the 1% level. 

 

Examining the statistical significance of the performance differences between the two groups, it becomes clear 

that a statistically meaningful difference is only observed over a 24- and 36-month horizon when value-

weighting returns (see Table 6.8). Over a 12-months horizon or when equally-weighting returns, the difference 

in BHARs is statistically not significant. This lets me conclude that there is initial support for Hypothesis 1 

over a 24- and 36-month horizon, when value-weighting returns. However, given that the outperformance of 

the VC-backed IPOs is only visible under these specific circumstances and is potentially impacted by issuers 

with large market capitalizations, this does not yield a universal confirmation of Hypothesis 1 in the most 

recent period.  

 

Table 6.8: Buy-and-Hold Return Mean Differences in Period 4 

  Equally-weighted Mean BHAR Value-weighted Mean BHAR 

Mo. VC NB Diff. t z VC NB Diff. t 

12 -18% -14% -4% -1.47 -1.30 -1% -9% 8% 0.9 

24 -12% -8% -4% -0.46 -1.28 13% -6% 19% 2.07** 

36 -14% -9% -5% -0.81 -1.27 15% -6% 20% 1.67* 

This table presents the BHAR results for both VC-backed (VC) and non-backed (NB) IPOs in Period 4. 

Both the regular t-statistics and the Wilcoxon z-statistic are reported (denoted t and z, respectively). The 

following signs have been used to indicate significance: one asterisk indicates significance at the 10% 

significance level, two at the 5% level and three at the 1% level. 
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In summary, I find again a confirmation of existing theories, that IPOs are underperforming their respective 

market indices when equally-weighting returns, also during the most recent period. However, it is also visible 

that the IPOs display a clearly lower underperformance versus the market and thus a better performance overall 

when compared to previous periods. When value-weighting returns, the confirmation of the IPO 

underperformance versus the market is not as clear, as the negative BHARs are not statistically significant. 

Combining these two results, it seems as if a trend towards a general reduction in IPO underperformance versus 

the respective market indices is visible. When comparing the performance of the VC-backed and the non-

backed IPO, it is visible that over a 12-months horizon or when equal-weighting returns, no significant 

difference between the two IPO groups is found. Additionally, it is found that under an equally-weighted 

returns calculation, where the non-backed group outperforms the VC-backed group, the magnitude of the 

performance difference is considerably lower than in previous periods. Furthermore, I find a significant 

outperformance of VC-backed IPOs over a 24- and 36-months horizon when value-weighting returns, which 

lends initial support to Hypothesis 1. However, a general support for Hypothesis 1 does not seem to be given 

also in the most recent period, as a VC-backed outperformance is only visible in these two specific 

circumstances. Yet, given that a significantly better performance of the VC-backed IPOs exists at all and given 

that under a value-weighted setting the performance difference is smaller, constitutes a further sign of 

improvement in the relative VC-backed IPO performance, which was already visible in the two preceding 

periods.  

 

6.2. Cross-Sectional Analysis to Determine Factors Influencing IPO Performance  

The following section will present the results of the cross-sectional analysis, conducted in order to determine 

the factors, which impact long-run VC-backed IPO performance cross-sectionally in my sample. To this end, 

it has been made use of the multivariate regression models, presented in Section 5.4.5. As mentioned above, 

due to a limited number of observations during the two crisis periods, they have been omitted in the below 

analysis. However, the impact of the two crisis periods on performance is still included in the analysis through 

two dummy variables, as laid out in Section 5.4.5. Additionally, it is important to stress that in accordance 

with Cao and Lerner (2009) and Levis (2011), the coefficients obtained through the OLS regressions should 

be interpreted with caution, given that a number of the variables examined represent endogenous decisions 

taken by the VC firm or the IPO issuer leading to the sample suffering from endogeneity. Consequently, and 

following Levis (2011), the coefficients should be treated as a sign of correlation rather than a sign of causality. 

 

6.2.1. Full Sample Period  

6.2.1.1. Analysis excluding Crisis Dummies  

Table 6.9 presents the results of the multivariate regression for the full sample period. The regression results 

presented exclude the crisis period dummy variables, which are introduced to the model in Section 6.2.1.2.  
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Table 6.9: Multivariate regression of long-run performance over all periods (excl. crisis dummies) 

  Equally-weighted Value-weighted 

  Model 2 a) Model 2 b) Model 2 a) Model 2 b) 

NoUniqueVCs -0.062   0.066   

  (-0.860)   (1.545)   

NoFundingRounds   -0.046                 0.041 

    (-0.836)                 (1.434) 

VCRetention -0.226 -0.081 0.215 0.115 

  (-0.818) (-0.249) (0.519) (0.263) 

lnPatents 0.133 0.132 0.200 0.200 

  (2.677)*** (2.661)*** (1.889)* (1.883)* 

VCMarketShare -0.576 -0.556 -1.618 -1.696 

  (-0.427) (-0.412) (-1.003) (-1.049) 

lnDaysFundingtoIPO 0.062 0.061 0.013 0.009 

  (1.337) (1.326) (0.172) (0.127) 

lnMarketCap 0.038 0.038 0.109 0.111 

  (1.071) (1.081) (2.78)*** (2.903)*** 

constant -0.301 -0.321 -1.639 -1.621 

  (-0.429) (-0.458) (-2.077)** (-2.026)** 

R2 0.036 0.036 0.146 0.143 

Adj. R2 0.018 0.018 0.130 0.127 

N 330 330 330 330 

For each cross-sectional variable, the top row reports the coefficient, while the bottom row reports the 

corresponding t-statistic. The following signs have been used to indicate significance: one asterisk indicates 

significance at the 10% significance level, two at the 5% level and three at the 1% level. 

 

 

From Table 6.9, it can be seen that across the entire sample period, lnPatents, as expected and hypothesized, 

has a significantly positive influence on the long-run performance of the IPO issuer. In an equally-weighted 

setting its coefficients are statistically significant at the 1% significance level both in Model 2 a) and b), while 

they are statistically significant at the 10% level in both Model 2 a) and b) when value-weighting returns. This 

finding is in accordance with existing academic literature, most notably Cao et al. (2015) and shows that 

investors can possibly use the number of patents a VC-backed company holds at the time of the IPO as a 

predictor of long-run IPO performance. Thereby, the results confirm Hypothesis 5. 

 

The coefficients of the lnMarketCap, as the main control variable in the model is significantly positive at the 

1% level when value-weighting returns, but not significant when equally-weighting returns. This is in mixed 

alignment with academic literature, given that e.g. Brav and Gompers (1997) find that larger firms display 

stronger long-run IPO performance than smaller firms. My results only significantly confirm this finding when 

value-weighting returns. Yet, given that the coefficient of the lnMarketCap are relatively close to be 
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significant, when equally-weighting returns, I do not consider my results to be entirely out of line with 

academic literature. 

 

Contrary to the hypotheses developed in Section 4, the remaining coefficients are not statistically significant 

over the full sample period. Firstly, the NoUniqueVCs does not have a significant influence on the long-run 

performance of the VC-backed IPO issuer. This strongly questions the hypothesis of a monitoring quality, 

which increases with the number of VC firms invested into the company. At the same time, the fact that the 

coefficient of the NoUniqueVCs is also not significantly negative, also questions the notion that potential 

conflicts of interests between multiple VC firms might adversely affect the IPO performance. In summary, no 

support for Hypothesis 2 is found over the full sample period. Secondly, it is visible that the NoFundingRounds 

does not have a significant influence on the long-run performance of the VC-backed IPO issuer. This questions 

the hypothesis that the NoFundingRounds is a quality signal of the company, and at the same time, also 

questions the notion that investors perceive a higher NoFundingRounds as a negative sign, given that the 

potential IPO issuer fails to capture the benefits of an IPO early in its life. In summary, no support for 

Hypothesis 3 is found over the full sample period. Thirdly, no significant influence of the VCRetention is found 

on the long-run performance of the IPO issuer. This does not lend support to Hypothesis 4 and could reject the 

notion that the VCRetention is a suitable way to measure the quality of an IPO issuer prior to the IPO. Fourthly, 

the VCMarketShare, as a proxy for a VC firms’ reputation does not have a significant influence on the long-

run performance of the IPO, which lends no support to Hypothesis 6. Given that this result is contrasting 

existing academic literature, most notably Krishnan et al. (2009), I will add another analysis layer in Section 

6.2.1.3 of the paper, to examine whether the VCMarketShare is not adequately capturing the reputation of the 

respective VC firm. Finally, it is found that the lnDaysFundingtoIPO has no significant influence on long-run 

performance. This questions Hypothesis 7 and indicates that investors do not place strong importance on how 

much time a VC firm has available to make improvements in its portfolio company. On the other hand, the 

insignificant coefficient also questions the notion that public stock market investors perceive a company as a 

having a lower quality due to “taking too long” to complete an IPO. 

 

6.2.1.2. Analysis including Crisis Dummies  

As the next analysis step, I include two dummy variables for the two crisis periods in the regression models, 

as laid out in Section 5.4.5. The results of the resulting multivariate regressions are presented in Table 6.10.  
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Table 6.10: Multivariate regression of long-run performance over all periods (incl. crisis dummies) 

  Equally-weighted Value-weighted 

  Model 1 a) Model 1 b) Model 1 a) Model 1 b) 

NoUniqueVCs -0.057   0.054   

  (-0.800)   (1.320)   

NoFundingRounds   -0.043                 0.034 

    (-0.78)                 (1.264) 

VCRetention -0.266 -0.131 0.238 0.153 

  (-0.963) (-0.401) (0.607) (0.371) 

lnPatents 0.131 0.13 0.188 0.187 

  (2.64)*** (2.627)*** (1.806)* (1.799)* 

VCMarketShare 1.135 1.156 1.636 1.595 

  (0.721) (0.735) (0.919) (0.896) 

lnDaysFundingtoIPO 0.047 0.046 -0.054 -0.057 

  (1.001) (0.99) (-0.750) (-0.797) 

TechBubble -0.740 -0.741 -1.010 -1.016 

  (-2.09)** (-2.092)** (-4.419)*** (-4.445)*** 

FinCrisis -0.032 -0.031 -0.199 -0.201 

  (-0.153) (-0.147) (-1.458) (-1.475) 

lnMarketCap 0.048 0.048 0.115 0.117 

  (1.35) (1.359) (3.012)*** (3.127)*** 

constant -0.392 -0.412 -1.275*   -1.258 

  (-0.561) (-0.589) (-1.686) (-1.639) 

R2 0.049 0.049 0.207 0.206 

Adj. R2 0.025 0.025 0.187 0.186 

N 330 330 330 330 

For each cross-sectional variable, the top row reports the coefficient, while the bottom row reports the 

corresponding t-statistic. The following signs have been used to indicate significance: one asterisk indicates 

significance at the 10% significance level, two at the 5% level and three at the 1% level. 

 

 

The coefficients of the TechBubble dummy are significantly negative at the 5% level when equally-weighting 

returns and significantly negative at the 1% level when value-weighting returns. These results are in 

accordance with expectations given that it has been widely established that the bursting of the Tech Bubble 

resulted in strongly negative returns, in particular for high-growth, high-tech companies, which have been at 

the centre of the attention of VC investors. In addition, the results are also in line with the BHARs found in 

the univariate analysis in Section 6.1.1, which displayed a higher magnitude than the BHARs found 

particularly in the third and fourth period over a 36-month horizon. In summary, these results confirm 

Hypothesis 8. On the other hand, the coefficients of the FinCrisis dummy variable are not statistically 

significant at any meaningful significance levels. This means that VC-backed IPOs completed during the 

Financial Crisis, do not perform significantly better or worse than VC-backed IPOs completed during the three 

other periods in the long run. This rejects Hypothesis 9 but is in line with the indication obtained during the 
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univariate analysis in Section 6.1.3, during which it has been visible that VC-backed IPOs completed during 

the Financial Crisis do not show radically different BHARs than IPOs completed in other periods.  

 

Furthermore, the inclusion of dummy variables for the two crisis periods examined in the study, leaves the 

coefficients of the lnPatents variable significantly positive, both when equally- and value-weighting returns 

and in both Model 1 a) and b). As a consequence, the same conclusions regarding its impact can be drawn: the 

number of patents a VC-backed company holds at the time of the IPO is positively associated with its long-

run performance. Introducing the two crisis period dummy variables, moreover, does not alter the 

insignificance of the remaining variables. Consequently, the impact of the NoUniqueVCs, NoFundingRounds, 

VCRetention, VCMarketShare and lnDaysFundingtoIPO on the VC-backed issuer’s long-run performance is 

still insignificant and does not lend support to Hypothesis 2, 3, 4, 5 and 6, respectively.  

 

6.2.1.3. Additional Analysis of VC Reputation Measure  

It has been shown in the preceding two sections that the VCMarketShare, as a VC reputation proxy, does not 

have significant impact on the long-run performance of a VC-backed IPO issuer. Given that a general 

conclusion, which negates the influence of the VC firm’s reputation on long-run performance is in contrast to 

existing US-based studies (most notably Krishnan et al., 2009), I aim to determine whether in my European 

sample, the reputation of the VC indeed does not have an impact on performance or whether my employed 

reputation measure is not optimal. To this end, I will examine whether a further reputation measure, which has 

been chosen to be the age of the respective VC firm and which has been found to be a statistically significant 

reputation proxy also by e.g. Krishnan et al. (2009) has a significant influence on the long-run performance. 

Given that due to limitations of Zephyr in recording the founding years of all VC firm, the age of the VC is 

not obtainable for all 330 VC-backed IPOs included originally in the sample. Therefore, the examination is 

conducted on a reduced sub-set of the original sample containing 247 IPOs. I acknowledge that this difference 

between the two samples makes a direct comparison between the conclusions difficult. However, I still 

consider an examination of the VC age, as an alternative reputation measure, as a source of interesting insights 

and potentially an area for further research. The VC age is simply defined as the number of days between the 

foundation of the VC and the respective IPO of the issuer. Given that considerable variations are present in 

this number of days, its natural logarithm has been taken, in order to eliminate any potential outlier effects. As 

a consequence, the variable is denoted as lnVCAge in the following. In order to assess its impact on the long-

run VC-backed IPO performance, lnVCAge has been added to Model 2 a) and b), respectively. It is, however, 

important to note that this has been done solely, in order to assess its impact in interplay with all other variables 

included in the original model. As a consequence, given that the analysis is performed only on a sub-set of 

observations, it is refrained from interpreting any other coefficients than the one of the lnVCAge, which 

constitutes the focus of the performed analysis. The results of the OLS regressions are presented in Table 6.11. 
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Table 6.11: Additional multivariate regression to examine reputation impact on long-run 

performance over all periods 

  Equally-weighted Value-weighted 

  Model 2 a) Model 2 b) Model 2 a) Model 2 b) 

NoUniqueVCs -0.004   0.076   

  (-0.07)   (1.763)*   

NoFundingRounds   -0.004                  0.037 

    (-0.082)                  (1.354) 

VCRetention -0.008 0.006 0.195 0.09 

  (-0.033) (0.021) (0.441) (0.196) 

lnPatents 0.062 0.062 0.062 0.064 

  (1.344) (1.353) (1.221) (1.233) 

VCMarketShare 0.612 0.614 -0.362 -0.379 

  (0.496) (0.498) (-0.216) (-0.224) 

lnDaysFundingtoIPO 0.011 0.011 0.018 0.008 

  (0.243) (0.243) (0.271) (0.129) 

ln VC Age 0.856 0.858 0.906 1.005 

  (1.766)* (1.765)* (1.54) (1.727)* 

lnMarketCap 0.035 0.035 0.044 0.046 

  (1.069) (1.07) (1.995)** (1.977)** 

constant -8.331 -8.346 -9.144 -10.015 

  (-1.775)* (-1.773)* (-1.684)* (-1.855)* 

R2 0.032 0.031 0.139 0.131 

Adj. R2 0.02 0.019 0.114 0.106 

N 247 247 247 247 

For each cross-sectional variable, the top row reports the coefficient, while the bottom row reports the 

corresponding t-statistic. The following signs have been used to indicate significance: one asterisk indicates 

significance at the 10% significance level, two at the 5% level and three at the 1% level. 

 

 

From Table 6.11, it is visible that the coefficient of the lnVCAge is statistically significant at the 10% level in 

Model 2 a) and b), when equally-weighting returns and in Model 2 b), when value-weighting returns. In Model 

2 a), when value-weighting returns, a statistical significance is not observable, yet, the relative high t-statistic 

suggests that a potential significance has not been missed by a considerable margin, so that overall the results 

obtained for the different models and weighting mechanisms appear to be consistent. In summary, they suggest 

that the age of a VC firm, which has been used as an alternative VC reputation proxy, is positively associated 

with VC-backed IPO long-run performance. This suggests that, on the one hand, the reputation of a VC firm 

in contrast to the results found in the two preceding sections appears to not be entirely unrelated to long-run 

IPO performance. On the other hand, the results suggest that the choice of the VCMarketShare as a proxy for 

VC reputation does not appear to be optimal in a European setting, even though it has been found to be a 

suitable measure in the US market (Krishnan et al., 2009). Potential reasons for why the VCMarketShare 
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measure might include flaws in the European market are presented and discussed in Section 8. Nevertheless, 

as mentioned above, the found significance of the lnVCAge has to be interpreted with caution, given that it has 

been obtained on a different set of observations than the insignificance of the VCMarketShare. This difference 

in samples might impact the validity of results and will be laid out further in both Section 7 and 8. 

 

6.2.2. Period 2: Post-Tech Bubble 

The next analysis step consists of performing a similar cross-sectional OLS regression on a period-by-period 

basis, in order to understand potential differences among periods as well as to identify which period drives 

significance over the full sample period. In the following section, the post-Tech Bubble period will be 

examined, for which the results are presented in Table 6.12.  

 

Table 6.12: Multivariate regression of long-run performance in Period 2 

  Equally-weighted Value-weighted 

  Model 2 a) Model 2 b) Model 2 a) Model 2 b) 

NoUniqueVCs 0.042   0.079   

  (0.472)   (0.571)   

NoFundingRounds   0.061                 0.044 

    (0.733)                 (0.328) 

VCRetention 0.722 0.534 0.611 0.496 

  (2.283)** (1.294) (0.735) (0.489) 

lnPatents 0.032 0.029 0.1 0.103 

  (0.568) (0.511) (0.615) (0.622) 

VCMarketShare 1.066 1.063 3.427 3.402 

  (0.820) (0.821) (1.054) (1.046) 

lnDaysFundingtoIPO 0.017 0.016 0.073 0.067 

  (0.401) (0.379) (0.848) (0.789) 

lnMarketCap 0.075 0.075 0.123 0.125 

  (2.024)** (2.027)** (3.763)*** (3.821)** 

constant -1.037 -1.052 -2.506 -2.465 

  (-1.460) (-1.484) (-2.661)*** (-2.664)*** 

R2 0.13 0.132 0.16 0.157 

Adj. R2 0.077 0.08 0.109 0.106 

N 107 107 107 107 

For each cross-sectional variable, the top row reports the coefficient, while the bottom row reports the 

corresponding t-statistic. The following signs have been used to indicate significance: one asterisk indicates 

significance at the 10% significance level, two at the 5% level and three at the 1% level. 

 

 

Compared to the results obtained for the full sample period, several differences are observable in the post-Tech 

Bubble period. First of all, it is visible, that the coefficient of lnPatents, which has been shown to have a 

significantly positive coefficient in all models and weighting techniques over the full sample period, does not 
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significantly influence performance after the Tech Bubble. This shows that even though the number of patents 

can be used as an indication of long-run IPO performance over the past 15 years as a whole, no positive 

association is detected in the period after the Tech Bubble, specifically. Thereby, no support for Hypothesis 5 

for IPOs completed in Period 2 is found. 

 

A second difference, which is found between the full sample period and the post-Tech Bubble period lies in 

the significance of the coefficient of the VCRetention. While the VCRetention variable was not found to be 

significant over the full sample period, Table 6.12 shows that its coefficient is statistically significant at the 

5% level, when equally-weighting returns and in Model 2 a). This shows that even though the VCRetention 

does not seem to be a quality signal for a VC-backed IPO issuer over the full sample period, there is a limited 

indication that it is, in the post-Tech Bubble period, which lends limited support to Hypothesis 4. One potential 

explanation for this could be that the VCRetention, as laid out in Section 4, represents a relatively unbiased 

measure of whether the VC firm would retake its decision to make an investment into the company. This might 

potentially be particularly relevant in the period after the Tech Bubble during which the reputation of a number 

of VC firms took a relatively strong hit. However, the fact that a significance of the coefficient is only given 

when equally-weighting returns and only in Model 2 a) strongly questions the universal applicability of the 

VCRetention as a predictor of long-run VC-backed IPO performance in this period. As a result, further research 

on the VCRetention’s impact, potentially in the US market, is considered beneficial, given that an ultimate 

conclusion is not possible based on the above results.  

  

Similar conclusions between the post-Tech Bubble period and the full sample period can be drawn with regard 

to the significance of the lnMarketCap as well as the significance of all other variables examined. On the one 

hand, due to the fact that again a significantly positive coefficient of the lnMarketCap is found, the results 

obtained for the post-Tech Bubble period constitute a further confirmation of existing academic literature, 

which finds that larger IPOs usually outperform smaller IPOs (e.g. Brav & Gompers, 1997). In Period 2, it is 

visible that the support for the findings in the academic literature are even stronger given that over the full 

sample period, a statistical significance of the lnMarketCap is only visible when equally-weighted returns, 

while in Period 2 both an equally- and a value-weighted return calculation leads to a significant coefficient. 

On the other hand, no significance is found for the NoUniqueVCs, the NoFundingRounds, the VCMarketShare 

and the lnDaysFundingtoIPO, which again does not lend support to Hypothesis 1, 2, 5 and 6, respectively, also 

in the post-Tech Bubble period.  

 

6.2.3. Period 4: Post-Financial Crisis  

As the final analysis step, the same cross-sectional analysis is performed on the IPOs completed in the post-

Financial Crisis period. The results are presented in Table 6.13. 
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Table 6.13: Multivariate regression of long-run performance in Period 4 

  Equally-weighted Value-weighted 

  Model 2 a) Model 2 b) Model 2 a) Model 2 b) 

NoUniqueVCs -0.093   0.033   

  (-0.912)   (0.879)   

NoFundingRounds   -0.083                 0.016 

    (-1.095)                 (0.619) 

VCRetention -0.655 -0.401 0.17 0.153 

  (-1.479) (-0.812) (0.273) (0.237) 

lnPatents 0.105 0.105 0.214  0.211 

  (1.607) (1.605) (1.945)* (1.928)* 

VCMarketShare 9.746 10.343 12.804 12.531 

  (0.866) (0.923) (1.276) (1.234) 

lnDaysFundingtoIPO 0.01 0.01 -0.279 -0.281 

  (0.097) (0.097) (-2.918)*** (-2.925)*** 

lnMarketCap 0.063 0.065 0.108 0.109 

  (1.189) (1.226) (3.036)*** (3.094)*** 

constant -0.239 -0.284 0.56 0.59 

  (-0.201) (-0.239) (0.583) (0.601) 

R2 0.034 0.036 0.134 0.132 

Adj. R2 0.019 0.021 0.114 0.112 

N 174 174 174 174 

For each cross-sectional variable, the top row reports the coefficient, while the bottom row reports the 

corresponding t-statistic. The following signs have been used to indicate significance: one asterisk indicates 

significance at the 10% significance level, two at the 5% level and three at the 1% level. 

 

 

Firstly, it is visible that lnPatents, has a significantly positive impact on the long-run IPO performance when 

value-weighting returns in the post-Financial Crisis period. When equally-weighting returns, the impact is not 

statistically significant, however, when examining the p-values of the coefficients more closely, it becomes 

apparent that they are only slightly higher than the chosen significance level of 10%. This stands in stark 

contrast to the post-Tech Bubble period where the coefficients of the lnPatents fail to be significant by a 

considerable margin. This indicates that the significance of the lnPatents over the full sample period, is driven 

by the most recent period, despite the fact that no formal significance is recognised when equally-weighting 

returns. Secondly, the coefficient of the lnDaysFundingtoIPO variable is significantly negative when value-

weighting returns, which means that a longer time period between a funding round and IPO, the worse the 

long-run IPO performance. This stands in contrast to Hypothesis 7, which projected that the more time there 

is available for a VC firm to impact the strategy and the operations of its portfolio company, the stronger its 

performance. The data at hand could suggest that investors possibly perceive a longer time period between 

funding round and IPO as negative due to the company “taking too long” to capture the benefits of an IPO. 

The support for this rationale is, however, only limited given that a significance is only observable when value-
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weighting returns. This is the reason why, a further examination of the issue, e.g. in the US market, would be 

beneficial to obtain more clarity on the performance impact of the lnDaysFundingtoIPO. Thirdly, in contrast 

to the period after the Tech Bubble, the VCRetention, in the most recent period, does not significantly influence 

long-run performance in neither model and irrespective of the weighting mechanism. This reinforces the need 

for a more thorough investigation, potentially in other geographies, of the VCRetention as a quality signal. 

 

Finally, similar conclusions as across the full sample period and Period 2 can be drawn with regards to the 

remaining cross-sectional determinants not discussed above. On the one hand, the academic literature is again 

generally confirmed in that the lnMarketCap is positive. However, given that a formal statistical significance 

is only visible when value-weighting returns, the support of the academic literature is only of limited nature, 

despite the fact that the chosen significance levels have not been missed by a large margin in an equally-

weighted setting. On the other hand, still no significant coefficients are found for the NoUniqueVCs, the 

NoFundingRounds and the VCMarketShare variables, which provide no support to Hypothesis 2, 3 and 6, 

respectively, also in the most recent period. 

 

6.3. Overview of Hypotheses Support 

As a summary of the above section, Table 6.14 presents an overview of the support for the different hypotheses 

formulated in Section 4. 

 

Table 6.14: Hypothesis Support Overview 

Hypothesis Support? Comment 

1 Limited support 
Support only found over 24- and 36-months horizon, when value-

weighting returns in Period 4 

2 No support No support found across models, periods and weighting mechanisms 

3 No support No support found across models, periods and weighting mechanisms 

4 Limited support 
Support only found in Period 2 and Model 2 a) when equally-weighting 

returns 

5 Support 
Support found across models and weighting techniques over full sample 

period and Period 4 

6 No support 
No support found across models, periods and weighting mechanisms; 

however; lnVCAge identified as alternative reputation measure 

7 No support No support found across models, periods and weighting mechanisms 

8 Support 
Significantly negative TechBubble dummy across models and weighting 

mechanisms 

9 No support No support found across models and weighting mechanisms 
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7. Limitations  

By the very nature of empirical studies, a main limitation lies in the availability, accurateness and completeness 

of the data used. In the study at hand, I rely on the Zephyr and Orbis as well as the Compustat databases to 

obtain data on IPOs, VC funding rounds and stock prices. The validity of my results, therefore, depend to a 

large extent on the quality of the data obtained from the above-mentioned databases. In the data collection 

process, it has been attempted to alleviate any potential inaccuracies by relying on databases, which have 

gained wide-spread acceptance among academics as well as through manual checking procedures, e.g. after 

merging the original sample with data from different sources, as laid out in Section 5.1. Despite these 

optimisation efforts, it is not guaranteed that the data underlying the study is completely flawless, which is 

why it is necessary to point out this potential limitation of the study.  

 

A second limitation relates to the causality inherent in the design of VC-backed IPO studies. In general, it has 

been found that the distribution of VC funding is not random across firms (e.g. Pennacchio, 2014) but is an 

endogenous choice of VC firms and entrepreneurs, i.e. one would assume that, on average, higher-quality firms 

are more likely to receive VC funding. This in turn involves a selectivity bias and can lead to an inaccurate 

assessment of the causal effect of a VC backing. Concretely, this means that it might be difficult to distinguish 

whether a company performs better because it is backed by VC firms or whether the company possesses a 

higher quality in general and as a result has received VC funding. This difficulty in assessing the causal effects 

of a VC funding is a central limitation in studies examining the impact of a VC backing on IPO performance 

in general (e.g. Brav & Gompers, 1997; Bessler & Seim, 2012) and in my study specifically.  

 

A third and fourth limitation relates to the fact that no IPO performance examination is conducted based on 

the industries or the different Western European markets the IPO issuers operate in. Firstly, this has been 

decided, due to Zephyr’s limitations in accurately capturing classifications of industries, which have become 

more relevant for VC firms recently, such as E-commerce or Software-as-a-Service. Secondly, it has been 

decided due to the findings of Schuster (2003), who posits that Western European markets are rather 

homogenous and therefore, should not display strong differences among each other. On the one hand, this 

represents a limitation given that potentially more refined insights could have been obtained by including an 

industry- or country-wise analysis. On the other hand, this represents an attractive field of further research to 

examine performance differences across industries and different countries in Western Europe. 

 

A fifth limitation is closely related to the methodology of comparing two groups of VC-backed and non-backed 

IPOs. In order to fully assess the effect of a VC backing, it would theoretically be optimal to compare the 

performance of two identical companies, which only differ in their backing status. Several researchers (e.g. 

Megginson & Weiss, 1990) have attempted to mirror this setting by matching VC-backed IPOs to non-backed 
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IPOs with similar characteristics, e.g. size, industry, business model and geography. While this approach 

comes closer to the ideal situation, it firstly, carries a non-negligible amount of subjectivity in the matching 

process. Secondly, such a matching process reduces the sample size considerably, given that in the majority of 

studies, non-backed IPOs outnumber VC-backed IPOs (Brav & Gompers, 1997). Performing a matching 

procedure will, therefore, lead to an omission of non-backed IPOs which might distort their performance 

picture. As a result, I have decided to follow Brav and Gompers (1997) in their approach to not match backed 

and non-backed IPOs, but rather to compare the performance of two differently sized IPO groups. This 

approach was chosen mainly to ensure a large sample size and a stronger statistical power. On the one hand, 

this represents a limitation of the study given that a direct comparison of two similar companies, which only 

differ in their backing status, could have potentially been more insightful. On the other hand, it represents a 

field for further research to understand whether performance differences persist when a matching procedure is 

followed. 

 

A sixth limitation lies both in the choice of patents as a proxy to measure the level of innovativeness as well 

as the use of Orbis to obtain these. Firstly, as mentioned in Section 5.3.2.4, patents are not a perfect measure 

for the innovativeness of a firm, given that a firm’s inventions can also be reflected in trade secrets or other 

intangible measures. An alternative proxy for the innovation capabilities of an IPO issuer could have been its 

R&D expenditures. However, given that this figure is largely undisclosed pre-IPO and therefore unobservable 

for public stock market investors, its suitability is limited. Secondly, the PATSTAT patent data underlying 

Orbis, has well-documented limitations. These include: Not all patent applicants are reported in the database, 

individual persons are excluded, and no exhaustive list of patents can be guaranteed, given that PATSTAT 

aggregates different patent databases with various coding policies. I acknowledge these limitations, while on 

the other hand, I am convinced that due to the nature of my sample, primarily including larger IPO issuers, for 

which a database inclusion is likely, the impact of these shortfalls on the obtained results is limited. 

 

Furthermore, it has been shown by numerous studies that the lock-up period, defined as the period during 

which investors are not allowed to sell their shares in the IPO issuer, has an influence on IPO performance in 

general (e.g. Field & Hanka, 2001; Nowak & Gropp, 2002) and on the performance of VC-backed IPOs 

specifically (e.g. Bessler & Kurth, 2007). A limitation of the study is that Zephyr does not collect data on lock-

up periods to a sufficient detail. As a consequence, no conclusions can be drawn regarding how the lock-up 

period influences the IPO performance. However, in order to avoid combining the performance picture of 

IPOs, for which the lock-up period has expired with those for which it has not, the examined performance 

horizons have been chosen in such a way that the lock-up period is very likely to have lapsed. Bessler and 

Kurth (2007) find that lock-up periods, on average, expire 6 months after the IPO, so that the examined time 

horizons of 12, 24 and 36 months will very likely exceed the average lock-up period, and the analysis is likely 
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to be exclusively based on IPO cases with expired lock-up’s. However, given that no actual lock-up period 

data has been collected, this cannot be guaranteed, which constitutes a limitation.  

 

As mentioned in Section 5.4.3, a further limitation relates to the measurement of long-run abnormal returns. 

In my study at hand, I use the BHAR, as the metric to measure long-run abnormal performance. Using this 

method is not without drawbacks, given that, the BHAR displays a positive skewness in the long-run as found 

by Lyon and Barber (1997). This positive skewness can be partially alleviated by using the bootstrapped 

skewness-adjusted t-statistic, as proposed by Lyon et al. (1999), which I have adopted in my study. However, 

the use of the bootstrapped t-statistic in comparison to the standard t-statistic did not have an impact on the 

main conclusions drawn in the analysis, which lets me conclude that the technical limitation of the BHAR 

measure only has a limited impact on the results obtained. Yet, it is necessary to note that the BHAR is not an 

entirely optimal performance measure.  

 

A further limitation relates to the way the VC reputation has been stress-tested in Section 6.2.1.3. Given that 

the VCMarketShare as the initial way to measure VC reputation did not yield a significant influence on IPO 

performance, I have decided to stress-test whether the reputation of a VC firm indeed does not influence IPO 

performance by relying on an alternative reputation proxy, namely the age of the VC firm. Unfortunately, this 

variable has not been retrievable for all observations included in the original sample, so that the analysis of the 

VC firm’s age influence has only been performed on a sub-set of IPOs. This constitutes a limitation given that 

the conclusions drawn will be based on a different set of observations and should therefore be interpreted with 

caution. However, I still have decided to include the analysis in the paper, in order to provide an indication of 

whether in Europe the reputation of a VC firm indeed does not have a performance influence or whether the 

VCMarketShare does not appear to be a suitable reputation proxy. Additionally, I have included the analysis 

despite its limitation, in order to determine whether a detailed analysis of different reputation measures and 

their performance impact in Europe is a suitable field for further research, which appears to be the case.  

 

A final limitation relates to the applied benchmarks used to measure the abnormal performance of the IPOs 

examined in the study. It has been shown by numerous studies (e.g. Ritter, 1991; Loughran & Ritter, 1995) 

that the results of an IPO performance examination critically depend on the benchmarks chosen. Therefore, 

the results of IPO performance studies in general and in my study specifically are limited by the choice of the 

benchmarks against which performance is evaluated. To minimize the impact of this limitation, I have relied 

on the local MSCI indices of the respective countries to, on the one hand, capture the local market conditions 

to the best extent possible. On the other hand, the MSCI indices are among the most used (see e.g. Hege et al., 

2009) and most accepted benchmarks in academic research. However, this does not eliminate the fact that the 

obtained results depend on it, which is the reason for stressing this limitation here.  
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8. Discussion and Perspectivisation  

In order to answer the research question posed in Section 1.2, the study identifies seven findings, which are 

discussed in the following.  

 

The first finding of the study regarding the general IPO performance of both backed and non-backed European 

IPOs is largely in line with existing literature. My results show that IPOs underperform the respective market 

indices generally over the four periods examined both when equally- and value-weighting returns and when 

examining multiple long-run horizons. Even though statistical significance is not always given, this 

underperformance is in line with existing academic literature, which examined long-run IPO performance both 

in the US (e.g. Ritter, 1991; Aggarwal & Rivoli, 1990) and in Europe (e.g. Espenlaub et al., 2000, Gregory et 

al., 2010). However, the results also suggest that in Europe this underperformance has reduced in magnitude 

in the most recent period. Even though to my knowledge no study has systematically examined long-run 

performance of European IPOs with such a recent sample, my results are in line with the long-run IPO 

performance statistics tracked by Ritter (2019). Even though his data exclusively tracks US-based IPOs, he 

also observes a reduction in the IPO underperformance magnitude in recent years. However, in the US, Ritter 

(2019) observes a reduction already slightly earlier than I do, i.e. not after the Financial Crisis, but already a 

few years prior to it, so that even though the IPO underperformance reduction in recent years is experienced 

with a slight time lag in my European sample, one can conclude that it is not a phenomenon unique to my data, 

but also visible in the data tracked by Ritter (2019). This indicates that, in recent years, IPOs have become a 

more attractive investment target, as opposed to previous years, even though an investor would still be better 

off investing in a market index given that the IPO underperformance is still largely significant in my sample. 

 

The second finding directly relates to the performance of VC-backed IPOs in comparison to their non-backed 

counterparts. It has been the initial expectation as posited in Hypothesis 1, that VC-backed IPOs will 

outperform the non-backed group in the long run. On the one hand, this was based on hypothesized value 

creation effects a VC firm can have on the IPO issuer, e.g. through monitoring and providing advice or by 

signalling investors a company’s quality. On the other hand, this was based on academic studies (most notably 

Brav & Gompers, 1997) which found a significant outperformance by VC-backed IPOs in the US market. My 

results fail to support these results found in the US, as for IPOs completed during the first three periods 

examined, I fail to find a significant and consistent outperformance of VC-backed IPOs. Instead non-backed 

IPOs seem to display a stronger performance with varying significance degrees across the three periods. During 

the last period, VC-backed IPOs display a significant outperformance versus their non-backed counterparts 

over a 24- and 36-months period, when value-weighting returns. However, given that this significantly stronger 

performance is only given under these specific circumstances and under parametric testing procedures, a full 

confirmation of Hypothesis 1 would constitute an overinterpretation, so that I fail to find a consistent and 
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significant VC-backed IPO outperformance also in the most recent period. This non-confirmation of the results 

found by e.g. Brav and Gompers (1997) in a US-based sample, could be due to the relative underdevelopment 

of the European VC market in comparison to the US, which has been documented by e.g. The Venture Capital 

& Private Equity Country Attractiveness Index (Groh, Liechtenstein, Lieser & Biesinger, 2018) or Bertoni et 

al. (2015). In addition, the significantly longer history of VC firms in the US as compared to Europe could also 

have played a considerable role in this regard, potentially causing a stronger or weaker familiarity with VC-

backed IPO issuers in the US and in Europe, respectively. This could then accordingly translate into a lower 

demand for VC-backed companies on European stock markets and ultimately lead to a worse performance. A 

further explanation potentially lies in the time horizon, which the study at hand covers. Concretely, the US-

based study by Brav and Gompers (1997) covers a period prior to the Tech Bubble, while the sample period 

at hand begins with it. Consequently, it could be the case that the inferior performance of VC-backed IPOs 

could be due to the shake-up of the IPO market in the Tech Bubble and a resulting anxiety and suspicion 

towards high-growth, VC-backed companies in post-bubble periods. Hand-in-hand with this explanation goes 

the reducing performance difference between the two groups, which is observable over time in my sample. 

While the superior performance of the non-backed group shows a high magnitude and a strong significance 

during the Tech Bubble, this magnitude is reduced over the three following periods, while a statistical 

significance of the difference is not always observable and eventually leads to a significantly superior 

performance over a 24- and 36-months horizon when value-weighting returns in Period 4. This indicates that, 

despite no clear support for a significantly superior performance of the VC-backed IPOs can be found, a 

performance improvement of the VC-backed IPOs versus non-backed IPOs over time is visible. This would 

provide an initial indication that investors have learned from the mistakes during the Tech Bubble, which 

mainly included an overly optimistic attitude as posited by Ljungqvist and Wilhelm (2003). Such an investor 

learning behaviour was examined by e.g. Greenwood and Nagel (2009), who find that investors who have 

incurred significant losses during a bubble period, are unwilling to take an active part in the market when 

similar conditions occur. My results, which show an improved performance of the VC-backed IPOs versus 

non-backed IPOs after the Tech Bubble could confirm this theory of a market learning curve and indicate that 

investors seem to be increasingly capable of focusing on the relevant quality aspects of a VC-backed company.  

 

The third finding directly relates to the return calculation method, as I find that whether returns are equally- or 

value-weighted results in varying performance differences between the two IPO groups. This result is in 

accordance with Brav and Gompers (1997), who find that value-weighting reduces the superior returns of VC-

backed IPOs vis-á-vis their non-backed counterparts. Given that in my study at hand, VC-backed IPOs do not 

outperform the non-backed group at scale, I cannot directly confirm the author’s conclusions. Instead, I find 

that depending on the time period and the performance time horizon examined, value-weighting returns both 

reduces and increases the performance difference between groups. Consequently, no further conclusion can be 
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drawn, except for that my results are consistent with existing literature in that return weighting methods matter 

for the performance difference between backed and non-backed IPOs.  

 

The fourth finding, which concerns the number of patents held at the IPO is largely in line with existing 

literature (most notably Cao et al. 2015). I find that the number of patents in general has a significantly positive 

influence on the 36-month performance of the VC-backed IPO issuer, which confirms Hypothesis 5, while 

Cao et al. (2015) find that VC-backed IPOs which possess at least one patent at the IPO substantially 

outperform other VC-backed IPOs without patents over 36 months. This significantly positive association 

found in my sample is driven by the strong positive performance impact during the most recent period, while 

in the post-Tech Bubble period no significant relationship is found. This finding has several possible 

implications. Firstly, a company’s ability to innovate appears to be crucial for its long-run success in the stock 

market, particularly in the most recent period. Secondly, from an investor’s perspective, who possesses a long-

run horizon and considers an investment in VC-backed issuers, the number of patents can serve as an indicator 

for future long-run success. Thirdly, my results go hand-in-hand with studies examining investor attention and 

their pricing ability, such as Huberman and Regev (2001) and Hirshleifer, Hsu, and Li (2013), who find that 

investors with a limited attention span are likely to fail at incorporating innovation information in stock prices 

and thereby undervalue public companies. The predictive power of the number of patents, found in my study 

suggests that also for VC-backed companies in Europe, public stock market investors appear to fail to fully 

incorporate patent information into the issuers’ stock price. This failure could potentially be caused by an 

uncertainty about the economic implications of a patent possession, as indirectly supported Mann and Sager 

(2005), who find that even though in their sample of software firms, a correlation between patenting rates and 

economic success is found, the value of holding patents varies greatly among companies even if they operate 

in the same sub-industry. A formal test which examines the economic significance of a patent as measured e.g. 

through the number of patent citations (Cao et al., 2015) would be an area of further research, which could 

have confirmed this suspicion formally. Finally, a contribution of my study, which goes beyond the findings 

of Cao et al. (2015) lies in the fact that my results suggest that the very number of patents is positively 

associated with long-run IPO performance. The authors above, on the other hand, only show that a performance 

difference between “innovative” and “non-innovative” companies exist. My results extend these findings and 

suggest that the number of patents appears to be a proxy for an “innovation scale”, along which the 

innovativeness and accordingly long-run stock performance of a VC-backed issuer could be evaluated.  

 

My fifth finding provides a direct insight into the usefulness of VC firm reputation measures as determinants 

of IPO performance. On the basis of a number of studies, which show that the reputation of third parties 

involved in an IPO process, such as underwriters (Carter, Dark, & Singh, 1998) or VC firms (Krishnan et al., 

2009), positively impacts long-run IPO performance, I expected the VCMarketShare used as a reputation proxy 
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in the study to also have a significantly positive performance impact. Contrary to this expectation, no 

significance is found over the full sample period and over the sub-periods, providing no support to Hypothesis 

6. On the one hand, this could indicate that the reputation of the VC firm does not play a significant role in 

predicting European VC-backed IPO performance. On the other hand, the results could point towards the 

unsuitability of the VCMarketShare measure as a reputation proxy in Europe. A further analysis of the VC 

firm’s reputation impact, using the age of the VC as an alternative reputation proxy, yields significantly 

positive results, so that the first explanation appears to be invalid, and lets me conclude that a VC’s reputation 

indeed impacts long-run performance. However, these results are to be interpreted with caution, given that this 

additional analysis has been performed only on a sub-set of observations, for which the age of the respective 

VC firm has been available in Zephyr. While this constitutes a limitation, at a minimum it gives an indication 

that alternative reputation measures might have a significant impact on long-run VC-backed IPO performance, 

so that a full exploration of different reputation proxies and their impact constitutes an attractive field for 

further research. Furthermore, the suggested unsuitability of the VCMarketShare as constructed on the basis 

of Krishnan et al. (2009), could potentially be driven by the relative underdevelopment of the European VC 

market versus the US market, on which the above study is based. This underdevelopment could go hand-in-

hand with a more limited IPO track record of VC firms, which makes it increasingly difficult for public stock 

market investors to evaluate a VC firm’s reputation based on the VCMarketShare. A formal investigation of 

whether the VCMarketShare has a significant influence on other success measures of a VC-backed company, 

such as survival rate (Manigart, Baeyens & Van Hyfte, 2002) or operating performance characteristics (Guo, 

Jiang & Mai, 2015) is an attractive area for further research to understand whether the VCMarketShare carries 

relevance in European markets outside of pure stock performance measures.  

 

The sixth finding of the study confirms existing literature (e.g. Cao et al., 2015) and partially confirms 

expectations with regard to VC-backed IPO performance in crisis periods as compared to non-crisis periods. 

The significantly negative nature of the TechBubble dummy coefficient in the cross-sectional analysis indicates 

that the long-run performance of VC-backed IPOs completed during the Tech Bubble is worse compared to 

IPOs completed during other periods, thereby providing support for Hypothesis 8. This is in line with 

expectations given that high-tech, high-growth companies have naturally been at the centre of attention and 

could therefore been hit particularly strongly during the Tech Bubble. Furthermore, this confirms the results 

of Cao et al. (2015), who find that VC-backed IPOs in the US perform particularly poorly when completed 

during the Tech Bubble. However, no support is found for Hypothesis 9, which posited that VC-backed IPOs 

completed during the Financial Crisis perform worse than IPOs from other periods. This could indicate that a 

conclusion stating that VC-backed IPOs perform worse during crisis periods in general does not seem to hold 

in the sample at hand. Rather, it appears that a significantly worse performance in crisis periods is merely a 

Tech Bubble phenomenon. 
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The final finding of my study relates to the cross-sectional variables, which have not been found to have a 

consistent, significant influence on long-run VC-backed IPO performance. Firstly, the fact that the 

NoUniqueVCs does not significantly impact IPO performance, questions the logic of a gradually increasing 

monitoring ability with the number of invested VC firms, which was hypothesized in Hypothesis 2. On the one 

hand, this could potentially be driven by an implicit assumption of public stock market investors that VC 

monitoring abilities are not constrained by limited time or attention resources. Given that VC firms, in contrast 

to individual, private investors, professionally manage capital and given that they have a strong interest in the 

success of their portfolio companies, this assumption appears to be reasonable, i.e. it is unlikely that a VC firm 

would show an appetite for more investments than it can adequately monitor. However, in order to fully explore 

this issue, a formal examination of whether the monitoring activities, as measured by e.g. board seats held or 

number of shareholder meetings attended, are directly influenced by the number of investments the respective 

VC firm holds. On the other hand, the insignificance of the NoUniqueVCs also indicates that public stock 

market investors do not appear to perceive potential conflicts of interest or necessary coordination efforts 

between different VC firms as harming. In accordance with the argumentation presented above, this could be 

led by the assumption of public stock market investors, that due to the professional nature of VC firms and 

their ultimate interest in creating successful companies, VC firms will be able to coordinate monitoring efforts 

and settle potential conflicts of interest efficiently. Given the inconclusive evidence obtained, a further area of 

research constitutes the formal investigation of the cross-sectional influence of the NoUniqueVCs in the US, 

as a more developed VC market. 

 

Secondly, the fact that the NoFundingRounds does not display any significant coefficient over any sample 

period rejects its hypothesized status as a quality signal of a VC-backed company in Hypothesis 3. At the same 

time, the result also suggests that the argumentation that public stock market investors perceive a company 

which has completed numerous funding rounds prior to the IPO, as a “failed company” due to “taking too 

long” to complete an IPO and thereby missing out on its benefits is not supported in my European sample. 

Given the inconclusive nature of the obtained results and given that to my knowledge no formal investigation 

of the NoFundingRounds’ influence on long-run VC-backed IPO performance in the US has been conducted, 

this constitutes an attractive area for further research in order to determine whether the insignificance is purely 

a European phenomenon or is also present in a more developed VC market. 

 

Thirdly, the fact that VCRetention only significantly impacts long-run VC-backed IPO performance in a very 

specific instance, i.e. in Period 2 and Model 2 a) when equally-weighting returns, questions its hypothesized 

status as an easily observable metric, which gives a relatively simple indication of a company’s quality in 

Hypothesis 4. At the same time, the insignificance also questions the implicitly hypothesized analogy between 
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the reinvestment decision taken by an institutional investor into VC or PE funds and the reinvestment decision 

taken by a VC firm into a VC-backed company. Indeed, a peculiarity which challenges its validity is the fact 

that there might be instances, in which a VC firm still acknowledges the quality of a VC-backed company, but 

nevertheless decides to not reinvest, because its stage does not fit the VC focus anymore. Given that VC firms 

usually employ a specific stage focus (Mayer, Schoors, & Yafeh, 2005) and that their natural investment targets 

are high-growth companies, such a stage mismatch at a potential reinvestment opportunity might occur in a 

number of cases, even if the VC did not change its assessment of the company’s quality. This might skew the 

VCRetention and thereby explain its insignificance in my European sample. However, in order to fully assess 

the applicability of the VCRetention as a predictor of long-run VC-backed IPO performance, further research 

on its impact in a US-based sample is desirable.  

 

Fourthly, a similar conclusion is reached for the lnDaysFundingtoIPO. The fact that its coefficient is only 

significant in Period 4 when value-weighting returns, indicates that long-run IPO performance appears to be 

relatively independent from the time a VC has available to impact the portfolio company. The only conclusion, 

which could be drawn on the basis of the value-weighted results in Period 4 is that the longer the time period 

between funding round and IPO, the worse the IPO performance. However, given that these results are only 

obtained in this very specific instance, it is refrained from generalizing this conclusion. Rather, it appears that 

in my European sample at hand, the monitoring activities of a VC firm do not display a time dimension, i.e. 

investors do not appear to place importance on the time period a VC has performed monitoring activities for. 

 

My overall findings suggest that from the perspective of a public stock market investor, VC-backed IPO issuers 

in Europe should not be preferred over non-backed IPO issuers, given that, in contrast to the findings of 

Gompers and Lerner (1997), they do not significantly and consistently outperform non-backed IPOs. However, 

my results suggest that investors should nevertheless be attentive to European VC-backed IPOs going forward, 

given that the performance difference between backed and non-backed IPOs, in the sample at hand has been 

decreasing over time. If this trend continues, it might be the case that VC-backed IPOs will display a long-run 

outperformance vis-á-vis non-backed IPOs in the future. Based on my results, investors should pay particular 

attention to the number of patents held by the respective VC-backed IPO issuer, as they have appeared to 

distinguish IPO issuers with a strong IPO performance from those with weaker performance. Additionally, 

investors should be attentive to the reputation of the VC firm, who invested in the IPO issuer pre-IPO. While 

my results remain inconclusive about the optimal VC reputation measure, it has been indicated that while the 

VCMarketShare seems unsuitable, the age of the VC firm proves to be a more adequate reputation measure. 

However, given that this result is based only on a subset of observations, investors should take this advice with 

caution and also rely on potential further research, conducted on the impact of a VC firm’s reputation, proxied 

by a more diverse set of factors, on long-run IPO performance in Europe.   
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9. Conclusion 

In a study of 2,632 IPOs, of which 330 are VC-backed, completed during 2000 and 2015 in Western European 

markets, general support of existing IPO underperformance literature, such as e.g. Ritter (1991), is found. At 

the same time a reducing underperformance magnitude in the period after the Financial Crisis, which is largely 

in line with IPO performance data tracked by Ritter (2019), can be observed. Furthermore, the study only finds 

very limited support of an outperformance of VC-backed versus non-backed IPOs in the long-run. On the one 

hand, VC-backed IPOs display a significantly superior performance over non-backed IPOs after the Financial 

Crisis, over a 24- and 36-months horizon when value-weighting returns. On the other hand, it is found that 

non-backed IPOs significantly outperform VC-backed IPOs during and directly after the Tech Bubble while 

during and after the Financial Crisis, no significant performance differences are visible, when equally-

weighting returns. Given these mixed conclusions about the relative performance, the US-based results of Brav 

and Gompers (1997) cannot clearly be confirmed in the European sample examined, which might be driven 

by the relative underdevelopment of the European VC market or the chosen sample period, which includes the 

Tech Bubble and its aftermath. 

 

Despite no clear support for an outperformance of VC-backed IPOs can be found, an improvement of relative 

VC-backed IPO performance is visible over the four sub-periods examined. While during and after the Tech 

Bubble, non-backed IPOs significantly outperform VC-backed IPOs over a large number of time horizons and 

weighting mechanism combinations, no significant difference and a considerably lower performance 

difference between the two groups is found in Period 3. In the most recent period, VC-backed IPOs even 

outperform their non-backed counterparts over a 24- and 36-months horizon. At the same time, the magnitude 

of the performance difference, when non-backed IPOs show a superior performance, appears to generally 

reduce over the four time periods. This relative improvement could potentially be explained by investor 

learning theory (e.g. Greenwood & Nagel, 2009), which could posit that investors have learned their lessons 

after the Tech Bubble and are thereby able to focus on the important quality aspects of a VC-backed issuer. 

 

Furthermore, the study adds to the understanding of the cross-sectional determinants of VC-backed IPO 

performance in Europe, in accordance with Cao et al. (2015), by identifying the number of patents held by the 

VC-backed issuer as positively associated with long-run performance. Thereby, the results suggest that an 

issuer’s ability to innovate appears to be crucial for its long-run stock market success, while at the same time 

suggesting that investors fail at incorporating patent information successfully into the stock price of a VC-

backed issuer.  

 

Moreover, the study contributes to existing literature by shedding light on the association between long-run 

IPO performance and VC reputation, specifically measured as the VC’s market share of past IPOs, which has 

been found to be positively associated with IPO performance in the US (Krishnan et al., 2009). The obtained 
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results suggest that such a relationship does not hold in the European sample at hand. However, an additional 

analysis identifying the significance of the VC firm’s age as an alternative reputation proxy, shows that a 

general rejection of a VC reputation’s positive impact on long-run IPO performance is invalid. Even though 

these results are to be interpreted with caution given that the performed analysis has been based on a sub-set 

of observations, at a minimum they suggest that VC reputation is not entirely unrelated to VC-backed IPO 

performance in Europe. Furthermore, they suggest that further research, examining different VC reputation 

measures in Europe is beneficial to gain a better understanding of their usefulness and applicability.  

 

Finally, the study lays out a number of further cross-sectional determinants, which carry theoretical relevance 

but no, or only very limited statistical significance in the European sample at hand. These variables include 

the number of VC firms which have invested in the IPO issuer, the number of funding rounds, the VC retention 

as well as the duration between funding round and IPO. In order to gain an understanding of whether their 

insignificance or only very limited significance is due to the determinants’ inapplicability in a European market 

or whether a general, practical relevance is not given, the study calls for further research on their performance 

impact, preferably in the more-developed US market.   
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11. Appendix 

11.1. Appendix 1: Further Insights in VC Market 

In recent years, the VC growth has been unprecedented with total investment amounts reaching new heights. 

According to data from the KPMG Venture Pulse (2019), the amount of VC invested worldwide has reached 

a record-high of more than USD 254bn in 2018. Given increasing median deal sizes in recent years, slightly 

decreasing deal volumes are outweighed so that the total VC invested has increased (See Figure 11.1). 

 

Figure 11.1: Global Venture Financing (KPMG, 2019) 

 

 

In parallel with unprecedented levels of invested Venture Capital, VC firms have profited from exit levels, 

which in 2018 exceeded EUR 47bn for the first time in the last decade. This record value was mainly driven 

by the IPOs of Spotify and Adyen, which together account for more than 60% of the total European VC exit 

value in 2018 (See Figure 11.2). Excluding these two outliers from the European VC exit landscape portrays 

are more negative pattern, recording an almost 4% decline in 2019. Despite an outlier-adjusted net decline in 

exit levels, multi-billion exits like the ones mentioned above clearly indicate an important step in the European 

VC landscape, inspiring VC investors to back ventures in the hope of a lucrative exit.  
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Figure 11.2: VC Exit Activity in Europe (KPMG, 2019) 

 

 

Next to a general increasing amount of capital invested driven by larger ticket sizes and higher valuations, a 

further trend the European VC landscape has seen is an increasing participation of US-based VC firms in 

European deals. In 2019, the share of deals, which were completed by US-based VC firms in Europe exceeded 

20% for the first time, since the Venture Capital database Pitchbook started reporting data US-based VC 

involvement in European deals (See Figure 11.3). According to KPMG (2019), this is partially driven by higher 

valuations of US-based ventures, which leads US-based VC firms to look for attractive investment targets in 

European countries. On the other hand, the fact that well-reputable US-based VC firms turn their attention to 

Europe also reinforces the impression of a growing importance of Europe in the global Venture Capital market.  

 

Figure 11.3: US-based VC Firm Share of Venture Financing in Europe (KPMG, 2019) 
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From a geographical point of view, the UK and Ireland dominate the European VC landscape in an absolute 

perspective, with more than 30% of all VC deals in Europe being conducted in one of the two areas. The 

DACH region (Germany, Switzerland, Austria), however, continues to be on the rise and is recording the 

highest growth rate in VC deals completed during 2019 in Europe and thereby becomes the second most 

significant geography for VC investment in Europe. Also, the Nordic region continues to be a stronghold of 

VC investment in Europe with accounting for approximately 10% of all European VC deals and with a number 

of multi-billion dollar exits recently, such as iZettle, Spotify, Supercell (see Figure 11.4).  

 

Figure 11.4: Geographical Share of Venture Financing in Europe (KPMG, 2019) 
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11.2. Appendix 2: Sample Overview by Country 

Table 11.1 presents an overview of the IPOs included in the sample by country. 

 

Table 11.1: Sample Overview by Country 

Country 
Total 

IPOs 

% non-

backed 

IPOs 

% VC-

backed 

IPOs 

Avg. Days 

between 

Funding 

and IPO 

Avg. 

Number of 

Patents at 

IPO 

Avg. 

Number of 

Funding 

Rounds 

Avg. 

Market 

Cap. (m 

USD) 

Austria 50 90% 10% 451 4.9 1.0 1,302 

Belgium 82 83% 17% 1,030 1.4 1.9 779 

Denmark 95 88% 12% 1,381 2.3 2.3 712 

Finland 88 91% 9% 1,122 5.3 1.1 507 

France 337 80% 20% 945 2.2 2.1 1,101 

Germany 393 87% 13% 809 2.8 1.7 1,218 

Ireland 73 94% 6% 656 0.6 1.0 386 

Italy 216 93% 7% 543 3.5 1.1 712 

Netherlands 93 90% 10% 1,086 0.6 2.3 1,814 

Norway 143 90% 10% 657 1.6 1.6 499 

Portugal 51 86% 14% 672 0.7 1.3 673 

Spain 134 85% 15% 1,324 1.1 1.6 1,363 

Sweden 211 88% 12% 875 2.2 1.8 217 

Switzerland 113 85% 15% 681 2.5 1.8 813 

United Kingdom 553 89% 11% 836 0.4 1.8 531 

Total 2,632 87% 13% 899 1.6 1.8 740 

 

 

Table 4.3 shows that, as expected, UK, Germany and France, as the larger Western European markets, 

dominate the sample in terms of IPOs completed. Moreover, it is visible that the share of VC-backed IPOs is 

relatively constant, with France displaying the highest share of VC-backed IPOs and Ireland the lowest. 

Additionally, it is important to note the varying average market capitalization across countries, including the 

rather high average market capitalization in relatively small European markets, such as Austria and the 

Netherlands. These comparably high averages are driven by IPOs, with relatively large market capitalizations, 

which due to the low number of observations in these countries have a stronger impact on the average. In 

Austria, the IPOs with high market capitalizations, include e.g. Strabag, one of Europe’s largest construction 

companies (Strabag, 2019) and in the Netherlands e.g. Ziggo, the largest Dutch cable operator (Sterling, 2018). 

All of these IPOs, which significantly impact average market capitalizations figures in certain countries have 

been checked for their correctness manually. Due to the fact that the recorded data by Zephyr and Compustat 

could be verified and in order to use a sample, which portrays reality to the best extent possible, it has been 

decided to not remove these observations from the sample.  
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11.3. Appendix 3: Graphical presentation of equally-weighted BHARs over time 

11.3.1. Period 1: Tech Bubble  

Figure 11.5: Monthly Equally-Weighted BHAR Development in Period 1 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 1 consists of 185 IPOs, of which 26 are VC-backed and 159 are 

non-backed. 

 

11.3.2. Period 2: Post-Tech Bubble 

Figure 11.6: Monthly Equally-Weighted BHAR Development in Period 2 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 2 consists of 806 IPOs, of which 107 are VC-backed and 699 are 

non-backed. 
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11.3.3. Period 3: Financial Crisis  

Figure 11.7: Monthly Equally-Weighted BHAR Development in Period 3 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 3 consists of 248 IPOs, of which 23 are VC-backed and 225 are 

non-backed. 

 

11.3.4. Period 4: Post-Financial Crisis  

Figure 11.8: Monthly Equally-Weighted BHAR Development in Period 4 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 3 consists of 1,397 IPOs, of which 174 are VC-backed and 1,223 

are non-backed. 
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11.4. Appendix 4: Graphical presentation of value-weighted BHARs over time 

11.4.1. Period 1: Tech Bubble  

Figure 11.9: Monthly Value-Weighted BHAR Development in Period 1 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 1 consists of 185 IPOs, of which 26 are VC-backed and 159 are 

non-backed. 

 

11.4.2. Period 2: Post-Tech Bubble  

Figure 11.10: Monthly Value-Weighted BHAR Development in Period 2 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 2 consists of 806 IPOs, of which 107 are VC-backed and 699 are 

non-backed. 
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11.4.3. Period 3: Financial Crisis  

Figure 11.11: Monthly Value-Weighted BHAR Development in Period 3 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 3 consists of 248 IPOs, of which 23 are VC-backed and 225 are 

non-backed. 

 

11.4.4. Period 4: Post-Financial Crisis  

Figure 11.12: Monthly Value-Weighted BHAR Development in Period 4 

 

This figure shows the equally-weighted monthly BHARs for the three IPO groups against the respective 

MSCI indices. The sample in Period 3 consists of 1,397 IPOs, of which 174 are VC-backed and 1,223 

are non-backed. 
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