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Abstract 

In this thesis, we investigated the impact of venture capital on the short-run and long-run post 

IPO performance of European companies, adopting a sample of 40 European companies go-

ing public between 2010 and 2017. To identify the impact of VC-related determinants on the 

short-run and long-run post-IPO performance, we conducted multiple linear regressions. We 

further complemented our research by conducting interviews with four industry experts. 

Investigating short-run performance, we found that European VC-backed companies were 

overpriced on the first day of trading. Nevertheless, we did not find significance for the impact 

of VC determinants. 

Considering the short-run performance within the first month, we observed that our sample 

companies were in total overvalued. Examining the impact of VC-determinants on levels of 

overvaluation reveals significance especially for the share of independent VC firms of a VC 

firm syndicate. Higher shares of independent VC firms result in lower performance of our sam-

ple companies during the first month of trading measured against a market benchmark, indi-

cating higher levels of overvaluation.  

Regarding the long-run performance, we detect that our sample companies underperform the 

market benchmark. However, we did neither find significance for the impact of VC determinants 

nor for the impact of companies post-IPO short-run performance on the long-run. 
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1 Introduction 

1.1 Background, context, and relevance 

In 2018, more global venture capital (VC) than ever was invested in the largest number of VC 

deals. In total, about USD 255bn of global VC were invested in 11,500 deals compared to USD 

45bn invested in 9,000 deals in 2012. The average deal volume thus increased by factor 4.4 

from about USD 5mn to USD 22mn per deal. Further, the proportion of VC deals with a volume 

of at least USD 100mn has steadily increased in the past two years, which underlines the 

increasing relevance of VC (Rowley, 2019).  

The US have always had the largest VC market worldwide, which grew further from USD 

41.5bn in 2012 to USD 130bn in 2018, indicating a compound annual growth rate (CAGR) of 

21% with a global VC market share of around 50% in 2018. Comparably, VC investments in 

Europe grew from USD 10.9bn in 2012 to USD 26.5bn in 2018 with a CAGR of only 16%, 

representing a global VC market share of around 10% in 2018 – almost five times lower com-

pared to the US (KPMG, 2019). Considering an even better market indicator – the share of VC 

investments on the Gross Domestic Product (GDP) – in Europe, only 0.042% of the European 

GDP is invested in start-ups and young growth companies, whereas in the US, VC investments 

represent a share of 0.371% on GDP, which is almost 9 times the share of the European 

investment size (Roland Berger, 2019). Consequently, both market sizes and the VC invest-

ment share on GDP indicate that compared to the US, Europe still bears significant growth 

potential (Miralles, 2019). 

The importance of IPOs and equity markets is reflected by the market capitalization of listed 

companies. For the US, the average market capitalization of public companies amounts to 

USD 7bn in 2017, which was an all-time high since 1980 (Brorsen, 2017; Brady, Tellez & 

Zoffer, 2019). Moreover, according to the Federal Reserve Bank of St. Louis (2018), the ratio 

of US stock market capitalization to GDP is about 150% – the highest level on record. In con-

trast, the total public market capitalization amounts to over USD 90tn, which equals about 

112% of the global GDP. With only 80%, the European ratio of stock market capitalization to 
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GDP, however, underlines the potential for further growth of European equity markets (CFA 

Institute, 2018; Brady, Tellez & Zoffer, 2019). 

Consequently, due to substantial European market sizes and its potential for further growth of 

the European VC landscape and European public equity markets, this justifies our research 

focus to investigate the impact of VC on the post-IPO performance of European companies. 

In fact, as the academic literature focuses predominantly either on investigating the extent of 

which VC affects European companies’ short-run post-IPO performance or long-run post-IPO 

performance, in this thesis, we investigate the impact of VC both on European companies post-

IPO short-run performance and long-run performance. We investigate the short-run perfor-

mance first by measuring levels of underpricing and overpricing comparing listing prices with 

first day trading closing prices. Additionally, we validate levels of underpricing and overpricing 

by measuring share price returns against returns of benchmark indexes to calculate whether 

companies are undervalued or overvalued during the first month trading. To investigate com-

panies’ long-run performance, we measure share price returns against benchmark indexes to 

examine whether returns on companies share prices underperform or overperform over a pe-

riod of two years. 

 

1.2 Research objectives and research questions 

Our main objective of this thesis is to investigate the short-run post-IPO performance and the 

long-run post-IPO performance of European VC-backed companies between 2011 and 2017. 

We outline the specific objectives of our study in the following. First, in the short-run, we aim 

to identify whether VC-backed companies are underpriced or overpriced after the first day 

trading. Second, we aim to investigate the impact of VCF determinants on European compa-

nies’ level of underpricing or overpricing. Third, we aim to examine whether European compa-

nies are undervalued or overvalued in the short-run after the first month trading measured 

against benchmark indexes. Fourth, we aim to analyze the impact of VCF determinants on 

European companies’ level of undervaluation or overvaluation. Fifth, we aim to explore 

whether the level of underpricing or overpricing has an impact on companies’ level of 
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undervaluation or overvaluation. Sixth, we aim to investigate whether companies underperform 

or overperform in the long-run over a period of two years of trading compared against bench-

mark indexes. Seventh, we aim to determine the impact of VCF determinants on European 

companies’ level of underperformance or overperformance. And eighth, we aim to determine 

the impact of undervaluation or overvaluation on the level of companies’ long-run underperfor-

mance or overperformance. 

In order to achieve our outlined research objectives, we aim to answer the following research 

questions: 

Research question 1 (RQ 1): 

Are European VC-backed companies underpriced or overpriced on the first day of trading 

and what is the impact of VCF determinants on the level of underpricing or overpricing? 

  

Research question 2.1 (RQ 2.1): 

Are European VC-backed companies undervalued or overvalued during the first month of 

trading and what is the impact of VCF determinants on the level of undervaluation or overval-

uation? 

Research question 2.2 (RQ 2.2): 

What is the impact of companies’ underpricing or overpricing on the level of companies’ un-

dervaluation or overvaluation?  

  

Research question 3.1 (RQ 3.1): 

Do European VC-backed companies underperform or overperform in the long-run period of 

two years trading and what is the impact of VCF determinants on the level of undervaluation 

or overvaluation? 

Research question 3.2 (RQ 3.2): 

What is the impact of companies’ undervaluation or overvaluation on companies’ long-run 

underperformance or overperformance? 
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1.4 Conceptual framework 

Our conceptual framework is illustrated in figure 1. We evaluate the impact of VCF determi-

nants on companies’ post-IPO performance both in the short-run and the long-run. We further 

divide the short-run period into the return on the first day and the return within the first month. 

The performance measure of the first day is the raw return (RR) to measure the companies’ 

level of underpricing or overpricing by applying an equal-weight and a value-weight approach. 

The performance measure of the first month trading to examine undervaluation or overvalua-

tion is the cumulative abnormal return (CAR), the difference of cumulative returns of our sam-

ple companies and cumulative returns of benchmark indexes, also investigated with an equal-

weight and a value-approach. The post-IPO performance in the long-run is measured for the 

period of two years with the event-time approach by equally-weighted and value-weighted buy-

and-hold abnormal returns (BHARs) – the difference of buy-and-hold returns of our sample 

companies and buy-and-hold returns of benchmark indexes. 

 

 

Figure 1: Conceptual framework. 

 

Further, referring to Perera (2014), VCF determinants, impacting companies’ short-run and 
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long-run post-IPO performance are identified as issue, firm, and market characteristics. We 

apply the first multiple regression with VCF determinants as independent variables and the 

level of underpricing or overpricing measured with an equal-weight approach as the dependent 

variable. The second multiple regression consists of VCF determinants and an indicator for 

underpricing or overpricing as the independent variables with the level of undervaluation or 

overvaluation as the dependent variable, measured by CARs adopting an equal-weight ap-

proach. In the third multiple regression model, VCF determinants and an indicator for under-

valuation or overvaluation are the independent variables with the level of underperformance or 

performance as the dependent variable, measured with an equal-weight approach. 

In terms of the short-run period, by answering RQ 1, RQ 2.1 and RQ 2.2 we aim to either 

confirm or reject our hypotheses 8-16, which we developed based on our literature review. 

By answering RQ 3.1 and RQ 3.2 we aim to either confirm or reject hypotheses 25-43 con-

cerning the long-run performance. 

 

1.5 Significance of the thesis 

With this thesis, we want to contribute knowledge to the scientific community and practitioners 

about the short-run and long-run post-IPO performance of VC-backed European companies. 

With our holistic approach of analyzing the impact of various VC determinants on the levels of 

underpricing or overpricing, undervaluation or overvaluation, as well as underperformance or 

overperformance, we add beneficial insights for IPO and VC researchers, investors, security 

analysts, and VCFs, companies – especially those backed by VCFs or that consider VCFs as 

investors. We identify four specific reasons why our thesis adds value. 

First, various studies analyze the impact of different VCF determinants on the short-run or the 

long-run post-IPO performance with various datasets in different time periods. A comprehen-

sive analysis of the impact of several determinants on short-run and long-run post-IPO perfor-

mance in one study has not been published yet. Second, most studies focus either on the 

short-run performance – usually measured with the level of underpricing on the first day of 

trading – or on the long-run performance – usually calculated with BHARs after two or more 

years. We analyze both time periods and further extend the short-run period by investigating 
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the level of undervaluation or overvaluation during the first month of trading, to which only 

minor attention has been paid by the by the academic literature. Third, most studies focus on 

the US, whereas only limited research has been conducted on the European VC-backed IPO 

landscape. And fourth, by investigating companies listed until September 2017, we generate 

insights into recent developments within the European VC-backed IPO landscape. 

 

1.6 Outline of the thesis 

In the first chapter, we introduce the background, the context, and the relevance of our thesis 

topic. Moreover, we outline our research objectives and associated research questions. Fur-

ther, we introduce our conceptual framework and the significance of our thesis. In the second 

chapter, we outline relevant concepts and developments, first, regarding the importance of VC 

in the US, Europe, and Asia and second, related to IPOs in the US, Europe, and Asia. In the 

third chapter, we present a review of the literature, first, related to theoretical explanations and 

evidence for companies’ short-run post-IPO performance and second, related to the impact of 

VC on companies’ short-run post-IPO performance. Third, we present theoretical explanations 

and evidence for companies’ post-IPO long-run performance and fourth, referring to the impact 

of VC on companies’ long-run post-IPO performance. As a fourth step in the third chapter, 

based on the literature review, we derive our theoretical framework including our hypotheses 

to investigate the impact of VC on companies’ post-IPO performance, functioning as the base 

to answer our research questions. In the fourth chapter, we introduce the methodology, which 

we apply for our research including associated limitations. In the fifth chapter, we analyze and 

describe our findings first, related to the multiple regression investigating the impact of VC 

determinants on short-run underpricing or overpricing, second referring to short-run underval-

uation or overvaluation, and third, referencing to long-run underperformance or overperfor-

mance. Additionally, we present the main findings of our expert interviews for each section. In 

the sixth chapter, we discuss our findings of the previous chapter and in the seventh chapter, 

we present a conclusion of our findings and discussion, outlining practical implications and 

opportunities for further research.  
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2 Venture capital-backed initial public offerings in the US, 

Europe, and Asia 

2.1 The importance of venture capital in the US, Europe, and Asia 

2.1.1 The business model of venture capital 

Venture Capital (VC) can be defined as a professional asset management activity that invests 

funds, raised from institutional investors such as insurance companies or pension funds, or 

wealthy individuals, into promising new ventures with a high potential to grow and to disrupt 

entire industries through innovation (Da Rin, 2013). VC is a special type of private equity (PE). 

PE is an umbrella term that includes VC but also investments in more mature businesses of 

traditional industries - what PE is typically associated with (Cumming, 2012; Pitchbook, 2018). 

The terms are not clearly distinctive and some firms that consider PE as their main business 

also invest in early-stage companies. VC and PE firms usually only invest in private companies 

(Metrick & Yasuda, 2010). However, VCFs usually buy a stake between 15% and 45% - de-

pending on the stage of the company. The younger the start-up the higher is the acquired 

share. PE firms that invest in later stages take a majority stake of 50% or more (Cremades, 

2018; Pitchbook, 2018).  

VCFs consider themselves as “activist investors” or “value-added investors” which means they 

offer not only financing but also give strategic advice at the highest level of the company as 

well as operational support (Haislip, 2010). They usually demand a seat in the portfolio com-

pany’s board to monitor the company and to affect corporate decisions and the overall com-

pany direction (Wong, Bhatia & Freeman, 2009; Haislip, 2010). 

The work of a VCF is done when a portfolio company is completely divested. The necessity of 

exiting differentiates VC investments from other sources of funding. Only large businesses 

have a realistic chance to go public or to sell in a liquid acquisition market. VCFs thus only 

invest in small businesses that have a realistic chance to rapidly grow within 5 to 7 years after 

an initial investment to a large company. Since such growth is difficult to achieve in many 

sectors, VCFs focus on high-technology industries with a significant possibility to scale and 

penetrate (Metrick & Yasuda, 2010). 
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VCFs earn money by two things. First, they receive a payment, called “management fee” which 

is about 2% of the size of their investment fund for raising and managing the fund. The second 

income stream, called “carried interest” or “carry”, is their share of any profits they generate 

from conducted fund investments. The carried interest is between 20% and 30% of a fund’s 

profits (Haislip, 2010).  

 

2.1.2 Stages of growth and financing rounds of venture capital 

VC flows into different stages of a company (Roland Berger, 2019). VCFs either specialize 

their investment in a certain stage or spread their investment throughout various stages. In the 

following, the essential financing stages of company growth will be outlined. 

Start-up and seed stage financing: At this stage, an inventor or entrepreneur receives VC to 

prove a concept (Metrick & Yasuda, 2010). However, financial sources are mostly provided by 

the founders, friends, family, or angel investors. VC funds however usually do not invest major 

amounts at this early stage (Talmor & Vasvari, 2011). The invested capital does therefore 

normally not exceed USD 1mn (Madison Park Group, 2019). If the concept is viable, market 

research, forming a management team, formulating a business plan, and product or service 

development follow (Metrick & Yasuda, 2010).  

Early Stage Financing: Early stage financing gives start-ups the opportunity to complete the 

testing or the pilot production. At this stage, companies usually exist up to three years already 

having conducted market research, recruited the essential management, wrote a business 

plan and are all set to start or are already conducting business (Metrick & Yasuda, 2010). The 

early stage is the first stage at which a VCF mainly invests in a company for the first time. 

Capital is supplied more cautiously and usually in smaller amounts compared to subsequent 

stages since it entails the highest level of risk (Talmor & Vasvari, 2011). The invested capital 

does therefore not exceed USD 5mn (Madison Park Group, 2019). 

Expansion (Mid Stage) Financing: Within this stage, investors support companies that are al-

ready producing goods or services with working capital to finance the company’s growth and 

expansion. This could be e.g. covering the cost for marketing, improving existing products, or 

expanding production facilities. Further institutional investors might join as shareholders and 
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previous investors might invest more - in total between USD 5-20mn (Madison Park Group, 

2019). There is no rule whether a company needs to operate profitably at this stage. VCFs 

now take more a strategic role than a support role (Metrick & Yasuda, 2010).  

Later stage: At this stage, companies still grow but with a lower growth rate than at the expan-

sion stage. The likelihood of being profitable is higher than it is in previous stages, however, 

being profitable is no prerequisite. Companies usually generate a positive cash flow and some 

consider an IPO (Metrick & Yasuda, 2010). Investors still invest amounts  larger than USD 

10mn (Madison Park Group, 2019). The later the stage of investments the closer a portfolio 

company is to an exit in the form of an IPO or acquisition by a strategic partner (Thomson 

Financial, 2019). 

In Q1 2018, USD 53.5mn of VC were invested in the US, USD 36.2mn in Europe and USD 

94.8mn in Asia. Whereas companies in the start-up and seed stage in the US received 4%, in 

Europe 3% and in Asia 1% of VC, companies in the early stage in the US received 13%, in 

Europe 11% and in Asia 8%. Significantly more capital was invested in the expansion stage 

and in the later stage. While companies in the expansion stage in the US received 29% of VC, 

in Europe 35% and in Asia 20%, companies in the later stage in the US received 55% of VC, 

in Europe 72% and in Asia 72% (Roland Berger, 2019; PwC & CB Insights 2018a; PwC & CB 

Insights 2018b). 

The different stages of company growth need to be differentiated from financing rounds (Met-

rick & Yasuda, 2010). An investment by a VCF made during a financing round is associated 

with cost and time not only for the investor but also for the portfolio company. Thus, no party 

involved has a major interest in repeating the process in several financing rounds. As a result, 

VCFs aim to supply the company with enough money to reach major milestones, e.g. the de-

velopment of a prototype or a cash-flow breakeven point (Metrick & Yasuda, 2010). Further, 

board seats are typically allocated to VCFs as part of a financing round (Sahlman, 1990). The 

first round is called a “Series A”, the next financing round “Series B” and so on. When the next 

major milestone is accomplished, which differs across industries and depends on market con-

ditions, the next financing round can be conducted (Metrick & Yasuda, 2010). A company could 
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receive several rounds of financing at any stage but could also receive enough capital in one 

financing round to bypass multiple stages (Metrick & Yasuda, 2010). 

 

2.1.3 Exit options of venture capital firms 

VC investors are financial intermediaries with a contractual obligation to return capital to their 

investors (Metrick & Yasuda, 2010). Therefore, they aim to generate returns on their invest-

ments in portfolio companies through an exit after 3 to 7 years, by turning illiquid shares of a 

private company into money (Gompers & Lerner, 2001). In the following the most popular exit 

options for VCFs Mergers and Acquisitions (M&A), IPO, secondary purchases, buybacks, and 

liquidations will be outlined. 

Due to the early stage of portfolio companies and the associated unpredictability of potential 

business success as well as the low requirements of accounting information disseminations, 

VCFs operate in environments with a high degree of information asymmetry. Thus, exits mostly 

happen to other large corporations in the industry (Amit et al., 1998). The most common and 

popular way for VCFs to exit an investment is through M&A, also called trade sale. Here, the 

VCF sells the portfolio company in its entirety to a strategic buyer, usually a larger corporation 

and ideally earns a profit, which is the spread between the initial purchase price of the portfolio 

company’s shares and their selling price based on the valuation of the portfolio company 

(Ramsinghani, 2014). M&A can be highly profitable for a VCF - especially if there is significant 

competition for the deal, often including the possibility of an IPO (Metrick & Yasuda, 2010).  

An IPO is another popular exit option for a VCF (Ramsinghani, 2014). In an IPO, investors list 

the company on a publicly traded stock exchange and sell privately owned shares for the first 

time to the public. IPOs usually generate the highest return on average for investors 

(Ramsinghani, 2014). Not every company however achieves the growth and value to be con-

sidered for an IPO (Ramsinghani, 2014). The advantages and disadvantages of an IPO for 

companies and VCFs are further discussed in chapter 2.2.3 and 2.2.4. 

In a secondary purchase, another institutional investor acquires one part or all of the shares of 

a portfolio company that are held by the VCF. Compared to a trade sale, the buyer is usually 

an institutional investor which focuses on the highest return on investment rather than a large 
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corporation that has more strategic objectives (Amit et al., 2000). It is mostly common for com-

panies that still need resources to grow and prosper and are thus not attractive enough for a 

trade sale or do not fulfill the necessary requirements to access public markets (Eckermann, 

2006). Secondary purchases offer low levels of conflict between stakeholders since the entre-

preneur usually maintains his position and the VCF receives immediate cash (Eckermann, 

2006). 

The buy back through the portfolio company’s management team or the founders is another 

way for the VC to exit an investment. It is common for portfolio companies for which VCFs 

cannot achieve an exit through one of the previously discussed options (Bartlett, 1999). How-

ever, the chances for a buy back are limited since it requires the entrepreneur to have sub-

stantial amounts of cash available to pay out the VCF (Eckermann, 2006). 

If a business fails and ceases operations, it becomes the subject of liquidation (Eckermann, 

2006). A liquidation, in which the company’s assets are sold to provide liquidity to the investor, 

is the terminal occasion for investors to retrieve some values from the portfolio company (Eck-

ermann, 2006). However, it can also happen that a VCF ends up with no returned capital since 

debt providers are serviced first (Eckermann, 2006). 

Technically, a total business failure and the associated write-off of the VC investment - a po-

tential total loss of investment - represents the last exit option (Ramsinghani, 2014). 

 

2.1.4 Different types of venture capital firms 

In the following, the different types of VC - independent VC, corporate VC and VC from gov-

ernments, local authorities, or other state enterprises - also called governmental VC (GVC) - 

will be outlined. 

Independent VCFs in total control about 80% of the organized VC market (Metrick & Yasuda, 

2010). VCFs are small enterprises, usually owned and run by teams of private individuals, 

usually about 10 investment professionals, who serve as the general partner - as the investor 

- for a venture capital fund (Metrick & Yasuda, 2010).  

In the case of an independent VCF, capital is raised competitively from different - usually insti-

tutional - investors which are the limited partners of the fund. Independent VCFs also include 
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PE firms that invest minor amounts in early-stage companies. VCFs usually specialize their 

funds in stage, industry, geography or several of them. An early-stage fund would thus invest 

in early-stage start-ups, however, reserve some capital for follow-up investments at a later 

stage (Eckermann, 2006). Whereas most VCFs stick to their stage focus for all their funds, 

some change their stage focus over time or mix two strategies in a multi-stage fund. Some 

VCFs also use different early-stage and late-stage funds for overlapping periods and assign 

different investment professionals to each fund (Eckermann, 2006). A venture capital fund is 

set up as a limited partnership with a finite lifetime. To raise a fund limited partners provide 

capital on a set schedule or at the discretion of the general partner - when the general partners 

see an opportunity to invest. The total amount of the capital that is invested into a fund over its 

lifetime is called committed capital. When all of the committed capital is invested into a fund, 

the fund is closed and ready to get invested. Most VCFs raise a new fund every few years with 

the intention to always have capital available to invest in new promising ventures (Metrick & 

Yasuda, 2010). 

Limited partners evaluate the venture capital funds they invest in based on their financial per-

formance. Thus, independent VCFs compete with each other for financial resources and need 

to generate superior investment returns for the institutional investor (Eckermann, 2006). 

VC funds are distinguished based on their ownership structure and especially based on their 

objectives (Schefczyk, 2004; Leschke, 2003). Generally, independent funds of independent 

VCFs and corporate venture capital funds can be distinguished. Whereas independent VC 

funds primarily serve the purpose of generating high returns for their limited partners - institu-

tional investors, corporate venture capital funds are usually funded by large corporations. Cor-

porate venture capital funds are usually established as an independent unit, which also allows 

outside investors to participate in the fund and in most cases funded with capital of less than 

EUR 100mn (Brettel, 2010). 

Corporate venture capital is used as a strategic vehicle to accomplish financial but most im-

portantly strategic goals by gaining insights into emerging technologies or companies as well 

as new business opportunities (Brettel, 2010). Thus, whereas the strategies of venture capital 

funds raised by financial institutions do not differ significantly from independent venture capital 
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funds, corporate venture capital funds investment strategies are different. They derive from the 

parent company’s industry focus and potentially have a higher focus on influencing technolog-

ical development rather than maximizing direct investment returns (Metrick & Yasuda, 2010). 

Hellmann et al. (2007) empirically showed that captive venture capital funds in general operate 

in less risky stages of company growth and their interest is higher in finding complementarities 

with other activities of their parent firm than in maximizing financial return. Global corporate 

venture capital activities have increased significantly in recent years and reached a record high 

in 2018. Whereas the investment size in 2013 was USD 10.6bn with 1,029 deals, it reached 

USD 53bn with 2,740 deals in 2018 (CB Insights, 2019). One of the most active corporate VC 

investors are Google Ventures, GE Ventures, or Mitsubishi UFJ Capital. Also new evolving 

corporate venture arms are covering a variety of verticals, e.g. Maersk Ventures (covers logis-

tics and shipping), Porsche Ventures (covers auto and mobility), or Coinbase Ventures (covers 

cryptocurrency exchanges) (CB Insights, 2019). Corporate Venture Capital also includes funds 

of e.g. a bank, an insurance company, or another type of institutional investor. These funds - 

often exclusively - have their institution as a limited partner and thus manage capital on its 

behalf. 

Further VC types are those that are affiliated to governments, local authorities, or other state 

enterprises. Instead of maximizing the return of invested capital or complementing the strategic 

goals of the parent company, GVC aims to promote particular policies, e.g. innovation, regional 

development, or employment among others (Metrick & Yasuda, 2010). GVC funds can thus 

be defined as funds that are managed by a company whose entire owner is a governmental 

body. All these programs share the mission to promote growth and development of business 

projects through public equity-like investments which can be found all over the world (Grilli & 

Murtinu, 2014). In the US, In-Q-Tel was founded by the US Federal Intelligence Community in 

1999 to finance information technologies. Further, OnPoint Technologies was founded by the 

US Army in 2002 to finance investments for new power and energy solutions (Colombo et al., 

2016). In Belgium, the Flemish government founded the Biotech Fonds Vlaanderen in 1994 to 

finance promising biotechnology companies (Grilli & Murtinu, 2014). Another example is Scot-

tish Enterprise, which is fully financed by the Scottish government to select equity investments 
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in promising start-ups (Grilli & Murtinu, 2014). Some of these GVC funds also allow private co-

investors, e.g. the German High-Tech Gründerfonds fund, whose investors include the Ger-

man Federal Ministry of Economics and Technology, the KfW Banking Group but also 12 in-

dustrial groups. Due to the private co-investment it should rather be defined as a hybrid VC 

fund (Colombo et al., 2016). 

 

2.1.5 Developments and trends of industries and sectors attracting venture 

capital firms in the US, Europe, and Asia 

In this chapter, the developments and trends of industries that are attracting VC in the US, 

Europe, and Asia will be outlined. In the first step, the global landscape is presented, illustrating 

invested VC and VC attracting sectors. In the second step, invested VC, sectors attracting VC, 

and historical developments are contrasted for the US, Europe, and Asia. 

In 2018, more VC than ever was invested in the largest amount of VC deals ever. In total, USD 

205bn of global VC were invested in 11,500 deals compared to USD 45bn invested in 9,000 

deals in 2012 (Rowley, 2019). The average deal volume thus increased from USD 5mn to USD 

18mn per deal. Further, the proportion of VC deals with a volume of at least USD 100mn has 

steadily increased in the past two years, which underlines the increasing attractiveness of VC 

(Rowley, 2019).  

The participation of corporate VCFs at a global level has also significantly increased since 

2012. A rising number of large corporations has been conducting strategic investments through 

venture arms. Whereas  only USD 18bn VC were invested in 2012, USD 166bn were invested 

by large corporations in 2018, participating in approximately 17% of total deals in 2018 as 

compared to 13% in 2012 (KPMG, 2019). 

Another major change on the VC landscape has been the shift of invested capital in different 

funding stages. The number of closed deals in angel and seed financing has been decreasing, 

whereas the amount of VC invested in this stage has been staying on the same level. In later 

financing rounds - series A to D+ - the amount of closed deals has been staying at similar 

levels, while the VC volume has increased significantly, especially in series C and series D+. 
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While USD 5bn were invested in around 800 closed deals in series C financing rounds in 2012, 

the invested amount increased to USD 50bn in 1.600 closed deals in 2018 (KPMG, 2019). 

Since VC investments bear high risks, VCFs aim to generate high returns on small investments 

mostly in sectors with low capital requirements (Maqasid, 2019). Generally, VCFs invest in 

industries that have the opportunity to grow big fast. Therefore, high scalability of business 

models and fast penetration of big potential addressable markets are crucial to attract VCFs’ 

attention (Metrick & Yasuda, 2010). These criteria have historically led to a focus on two sec-

tors. The first sector is IT, which includes the sub-segment software, e.g. business software 

and social or platform software but also the sub-segment IT hardware. Especially software 

offers the potential to scale globally with significantly lower cost than other industries. Nowa-

days, business models such as software-as-a-service - for which customers are charged on 

an ongoing subscription basis for access to the service - enable companies to generate higher 

and more predictable revenue streams (Desjardins, 2017). The second sector is life sciences, 

which includes the sub-segment pharmaceuticals and biotech as well as the sub-segment 

healthcare devices and services. The big potential for medical breakthroughs and the associ-

ated commercial potential offers extraordinary returns - significantly higher than other indus-

tries (Booth & Salehizadeh 2011). IT and life sciences are still the most important receivers of 

global VC financing today (Metrick & Yasuda, 2010; Martin Prosperity Institute, 2016). Other 

sectors include media, e.g. publishing or information services, energy, e.g. renewable energy 

or energy related equipment or services, consumer goods & recreation, e.g. household goods 

or leisure products, commercial services, which are services and non-manufacturing activities, 

e.g. advertising services (OECD, 2018; Nehls, 2016). 

In 2018, 40% of global VC - compared to 36% in 2014 - was invested in the IT sub-segment 

software, whereas compared to 2014, the number of closed deals in the software segment 

only increased from 42% to 43% (KPMG, 2019). 2% of global VC in 2018 was invested in IT 

hardware compared to 3% of global VC invested in 2014, whereas the number of closed deals 

stayed at 3% (KPMG, 2019). Hence, an increasing focus on software rather than hardware 

can be inferred (Martin Prosperity Institute, 2016). 
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Besides the IT sector, life sciences have been further attracting VC - at least in terms of closed 

deals. In 2018, 9% of global invested VC was invested in the life sciences sub-segment pharma 

and biotech - the same share as in 2014, whereas the share of closed deals increased by one 

ppt (KPMG, 2019). The global VC invested in the life sciences sub-segment healthcare devices 

and services was 6% in 2018 - compared to 8% in 2014, while the number of deals increased 

by 2 ppts to 8% (KPMG, 2019). 

Other industries, attracting VC, in 2018 were consumer goods and recreation with 5% of global 

invested VC as well as commercial services with 5%, media with 2% and energy with 1%. 30% 

were invested in other sectors (KPMG, 2019).  

In the following, the invested VC in the US and its allocation to the previously outlined sectors 

are discussed. Moreover, the historical developments of American VC are presented. 

The US have historically had the highest VC investments which grew further from USD 41.5bn 

in 2012 to USD 130bn in 2018 which is a global VC market share of around 50% in 2018 

(KPMG, 2019).  The IT sector and the life sciences sector were still the most important sectors 

for VC - together receiving more than half of total VC invested in the US in 2018 (KPMG, 2019). 

The share of total VC invested in the IT sub-segment software in the US declined to 36% of 

total VC invested in 2018 - compared to 40% in 2014 while the amount of closed deals approx-

imately stayed the same. The life sciences sector in the US attracted relatively stable shares 

of VC in 2018 with 20% compared to 18% in 2014 - while the share of all closed deals de-

creased by four ppts to 14% (KPMG, 2019). 

A major focus of VC investors in the US has been given to consumer centric solutions. Com-

panies that focus on transforming the consumer experience or that promote convenience at-

tracted funding. Examples are Devoted Health, a start-up that focuses on creating personal 

medical plans raised USD 300mn or Instacart, a home delivery provider raised USD 700mn 

(KPMG, 2019). Moreover, technologies that can be adopted across industries, such as robot-

ics, artificial intelligence (AI), and virtual or augmented reality are expected to raise consider-

able amounts of VC in the near future in the US (KPMG, 2019). 

In the following, the historical development of VC in the US is outlined. The US have always 

had the largest VC market worldwide. The breakthrough of VC was achieved with the softening 
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of regulations in 1979, when US. investment pension funds became allowed to invest in more 

risky asset classes such as VC. Until today, pension funds have been supplying more than 

50% of VC capital in the US (Metrick & Yasuda, 2010). The rise of personal computing in the 

1970s and 1980s - notably with the launch of the Apple II - and later the boom of internet-

focused companies and the expected high returns due to the increasing demand of computers 

in private households and the global emergence of the world wide web, which attracted VCFs 

(Colin, 2016). The majority of these companies emerged out of Silicon Valley, where a consid-

erable amount of entrepreneurs had previously studied at Stanford University. Among the 

Stanford alumni are e.g. the co-founders of Intel, Yahoo!, LinkedIn, Google and Youtube. Due 

to its customer-driven, entrepreneurial culture and technological focus, Stanford became the 

educational entrepreneurial center of the computer industry and later of the tech industry in 

Silicon Valley (Colin, 2016). Until today, companies in Silicon Valley have received the majority 

of VC in the US. According to a recent study, 33% of total VC in the US in 2017 flowed to 

companies in Silicon Valley, followed by New York with 16%, Boston with 12%, San Jose with 

11% and Los Angeles with 9% (Florida, 2018). 

In the following, the invested VC in Europe and its allocation to the introduced sectors are 

outlined and contrasted to the US. Furthermore, the history of VC in Europe is discussed. 

VC investments in Europe grew from USD 10.9bn in 2012 to USD 26.5bn in 2018 which is a 

global VC market share of around 10% in 2018 (KPMG, 2019). Comparing these numbers to 

VC in the US - USD 41.5bn in 2012 and USD 130bn in 2018 - it reflects a tremendous gap 

between both markets (KPMG, 2019). 

Further, in Europe, only 0.042% of GDP is invested in start-ups and young growth companies 

whereas in the US it is 0.371% which is almost 9 times the investment size of Europe (Roland 

Berger, 2019). The low VC investment over GDP ratio indicates that Europe still has significant 

growth potential (Miralles, 2019). 

Also, major funding gaps are observed comparing different funding stages. While the median 

later stage deal size per start-up in the US was USD 10.5bn, Europe - with USD 6.1bn - lagged 

behind (KPMG, 2019). Consequently, European start-ups often face the problem of having to 

focus on becoming profitable at a later stage - which can include cutting growth -  to satisfy 
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investors - while their US competitors receive more VC at later stages and can thus put a 

higher focus on expansion (Levin, 2016). This is also due to the smaller size of VC funds in 

Europe in general (Levin, 2016). 

Further, European unicorns receive lower valuations than their US competitors. Whereas a 

unicorn in the US usually gets valued 18 times its revenue, a US unicorn is valued at 46 times 

of its revenue (GP Bullhound, 2016). 

Similar to the US, the main sectors in Europe attracting VC, are IT and life sciences. 46% of 

total VC was invested in IT in 2018 compared to 33% in 2014, whereas the number of closed 

deals increased by six ppts to 49% (KPMG, 2019). Life Sciences attracted 21% of total VC in 

2018 compared to 22% in 2014, while the number of closed deals increased by 4 ppts to 12%. 

The IT and life sciences sector thus remain the two most important sectors for VCs in Europe 

with 66% of total VC invested (KPMG, 2019). 

Major trends in Europe are the rise of fintechs, which include cryptocurrency and blockchain 

providers but also the application of AI in various industries (KPMG, 2019). Pharmaceuticals 

and biotech have been rising and are expected to further raise major amounts of VC in the 

upcoming years (KPMG, 2019).  

Historically, the VC industry had its foundations in the US and spread slowly around the 

world  (Gregoriou et al., 2007). In Europe, the UK and Ireland were among the first countries 

that attracted VC. At that time, early funds were usually affiliates of American companies with 

a big dependence on American capital, knowledge and expertise (Gregoriou et al., 2007). Eu-

ropean governments have been aiming to create a more attractive environment for start-ups 

and the VC industry. However, the market for VC in Europe is still notably smaller than its 

counterpart in the US due to several reasons. First of all, the US government and federal leg-

islators have always put a higher focus on financially supporting entrepreneurs and on creating 

strong institutional regulatory environments that enable entrepreneurs to start-up with limited 

bureaucracy and incentivize investors to acquire a stake in a company (Gregoriou et al., 2007). 

Enabling regulatory is e.g. reflected in tax incentives - also for stock options - or specially 

designed bankruptcy laws and liquidation strategies in case of business failure - which are 

more favorable for entrepreneurs in the US than in Europe (Gregoriou et al., 2007). In that 
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context, two major differences also lie in the European and American culture. First, the pioneer 

spirit of the early settlers and the attitude that one can achieve everything - becoming a self-

made man, fosters entrepreneurial spirit in the US. Second, failing is essentially different in the 

US compared to Europe. Whereas a US entrepreneur is viewed as experienced and entrusted 

to start another firm after failing a business, a European - and also Asian - entrepreneur faces 

reputational losses (Gregoriou et al., 2007).  

In the following, invested VC in Asia - mostly in the most important markets: China, Hong Kong, 

Japan, India, Korea, Singapore, and Australia, and its allocation to the outlined sectors is illus-

trated and contrasted to the US and Europe. Additionally, the historical VC development of 

Asia is discussed. 

VC financing in Asia grew from USD 7.5bn in 2012 to 102bn in 2018 which is a global VC 

market share of around 40% in 2018 (KPMG, 2019). Comparing this to the numbers of the US 

- USD 41.5bn invested VC in 2012 to USD 130bn in 2018, and to the numbers of Europe - 

USD 10.9bn in 2012 to USD 26.5bn in 2018 - it can be observed that even though in Asia still 

less VC investments are made than in the US, VC is growing faster than in the US’ or in Europe 

(KPMG, 2019). 

In Asia in 2018, similar to the US, VC was predominantly invested in software with 46% - 

compared to 35% in 2014. The associated share of all closed deals of total VC investment 

decreased by 2 ppts to 45%. Pharma & biotech attracted only 3%, whereas healthcare devices 

and services raised 1%. 7% was invested in consumer goods and recreation, 2% in commer-

cial services, 3% in media, and 22% in other sectors (KPMG, 2019). Besides the focus on IT 

and life sciences - similar to the US and Europe, VC in Asia is spread across various sectors 

(KPMG, 2019). 

In terms of high growth sectors that are expected to attract considerable amounts of VC, AI is 

currently one of the most promising areas of technology development in Asia. Start-ups such 

as SenseTime are developing e.g. facial recognition and advanced natural language pro-

cessing, whereas other AI start-ups focus on motion detection. 

In what follows, the historical development of VC in Asia is outlined. Since the Asian financial 

crisis 20 years ago, Asia has moved towards economic liberalization and the associated 



 

  20 

removal of barriers for foreign investment has made Asia increasingly attractive for VC (Hogan 

Lovells, 2018). Moreover, Asian markets have been becoming increasingly attractive for insti-

tutional investors due to the strong performance of Asian VC funds. Rapid internet penetration 

enabled the rise of e-commerce in Asia and the governmentally-directed move towards cash-

less payments which disrupted the Asian financial sector, enabled the rise of fintechs (Elvin, 

2018). Increased digitization across Asian economies over the past decade has also led to the 

emergence of Asian tech unicorns, such as Baidu, Alibaba, or Tencent (Elvin, 2018). This is 

also due to Asia being more likely to adopt radical innovation than the US and Europe - in 

terms of consumption but also regulation. An example is the willingness to drive an autono-

mous vehicle. While 75% of Chinese consumers are likely or very likely to ride in an autono-

mous vehicles, only 45% of German consumers are convinced of the technology (Tritus, 2018; 

World Economic Forum, Boston Consulting Group, 2015). Further, China and other parts of 

Asia are dedicated to push new innovative ideas with governmental programs to critical size, 

by investing enormous amounts of money into technological R&D (Tritus, 2018). Especially 

the Chinese government promotes new technologies. However, this has also often been re-

garded critically since whereas most Western VCFs aim for high returns, Chinese investments 

with money from the Chinese state, often have strategic political interests, such as winning 

state influence (Saito, 2018). It is expected that China will be the biggest VC market by 2023, 

if current growth rates of VC investment continue (Miralles, 2019). 
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2.3 Initial public offerings in the US, Europe, and Asia 

2.3.1 Definition of IPOs and the IPO process 

An Initial Public Offering (IPO) is where a previously unlisted company sells new or existing 

securities and offers them to public stock markets for the first time – normally on their domestic 

stock market, where they have a higher recognition and reputation (Corporate Finance Insti-

tute, 2019; Vernimmen, Quiry, Dallocchio, Le Fur & Salvi, 2009). Before an IPO, a company is 

private – with a smaller number of shareholders, such as angel investors, venture capitalists, 

high net worth individuals, and early investors like founders, family, and friends. After an IPO, 

the issuing company becomes a publicly listed company on a public stock exchange, such as 

the Frankfurter Wertpapierbörse in Germany or the National Association of Securities Dealers 

Automated Quotations (NASDAQ) in the United States (Corporate Finance Institute, 2019). 

The key parties participating in an IPO transaction are the issuing firm, the bank underwriting 

and marketing the deal – the underwriter –, and the new investors (Ljungqvist, 2007). 

In the following, the five general steps of an IPO are outlined, which in sum take about six to 

twelve months for completion (Corporate Finance Institute, 2019). First, the issuing company 

must select the underwriter – typically an investment bank – to advise the company on the 

price of the offering, filing documents, conducting due diligence, and to find investors for the 

offering. Furthermore, the underwriter could advise the listed company on potential mergers 

and acquisitions or debt offerings after the IPO (Tauli, 2013). The following criteria for the 

issuing company to select an underwriter are relevant: the reputation of the investment bank 

and its network, the quality of research, industry expertise, and the prior relationship with the 

investment bank. The second step consists of a due diligence and of regulatory filings: the 

underwriter becomes the broker between the issuing company and the investment public to 

support the issuing company to sell its initial set of shares. Three underwriting arrangements 

exist: firm commitment, best effort arrangements, and a syndicate of underwriters. In the case 

of firm commitment, the underwriter buys the whole offer and resells the shares to the investing 

public, guaranteeing the issuing company that a certain amount of money will be raised. Best 

effort arrangements implicate that no guarantee exists to raise a certain amount of money, as 

the underwriter only sells the shares on behalf of the issuing company. If an IPO is managed 
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by multiple underwriters to diversify the risk of an IPO among multiple banks, one bank is 

selected as the lead or book-running manager. In that case, the lead investment bank con-

structs a syndicate of underwriters by forming strategic alliances with other banks, each selling 

a part of the IPO (Corporate Finance Institute, 2019). 

The third step comprises the pricing decision for the IPO. After the IPO has been approved by 

regulators an effective IPO date is selected. Before that day, the issuing company and the 

underwriter must decide on the offer price at which shares are sold by the issuing company 

and the number of shares to be sold. The offer price is relevant for the issuing company, as 

the offer price is the price at which the issuing company raises capital for itself. After the stock 

is traded on the secondary market, by selling the shares money is raised by the underwriter 

(Corporate Finance Institute, 2019). The fourth step is based on stabilization: the underwriter 

can impact the value of the shares traded in the aftermarket in the event of order imbalances 

by posting stabilizing bids (Aggarwal, 2000). Stabilization activities can only be executed for a 

short period of time, in which the underwriter has the freedom to trade and influence the price 

of the shares (Corporate Finance Institute, 2019). The fifth and final step is the transition to 

market competition, starting 25 calendar days after the so called “quiet period” ends. During 

the quiet period, underwriters and other syndicate members can comment on the valuation 

and provide earnings estimates for the public company. After the quiet period, investors tran-

sition from relying on the mandated disclosures and prospectus to relying on the market forces 

for information in terms of the issued shares where research analysts interpret information and 

provide estimates and recommendations to their clients regarding the public company. Thus, 

in this aftermarket period, the underwriter’s role transitions into an advisory and evaluatory 

function (Ellis, Michaely & O'hara, 2000). 
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2.3.2 Underpricing and overpricing of IPOs 

Ljungqvist (2007) defines underpricing “as the percentage difference between the price at 

which the IPO shares were sold to investors (the offer price) and the price at which the shares 

subsequently trade in the market.” This definition addresses both the primary market and the 

secondary market, as the offer price indicates selling shares to investors in the primary market 

and shares subsequently traded in the market address the secondary market. The primary 

market is defined as the period from the issuing date to the beginning of the first listing date. 

The secondary market is defined as the period from the listing day opening price to a potential 

delisting of the share (Perera, 2014). We further discuss the secondary market in chapter 4.3.1. 

Company’s shares can be intentionally priced significantly lower than what the first-day trading 

price hypothetically will be (Corporate Finance Institute, 2019). Evidence shows that on aver-

age IPOs are underpriced and several reasons have been discussed in the institutional, fi-

nance, and economic literature (Ljungqvist, 2007; Saunders, 1990). 

Theories of underpricing can be systemized under four broad rubrics: asymmetric information, 

institutional, control, and behavioral. Asymmetric information models assume that either the 

issuing firm, the bank underwriting and marketing the deal or new investors know more than 

the others and that the resulting information asymmetries cause underpricing (Ljungqvist, 

2007). Institutional theories address e.g. two main components of the marketplace: banks’ 

price stabilizing activities once trading starts and tax advantages. Price stabilization intends to 

reduce price drops in the after-market for a few days or weeks by underpricing, whereas tax 

advantages occur when e.g. employees are paid by allocating underpriced stock at the IPO to 

them. If capital gains are less taxed than employment income, it encourages underpriced stock, 

where employees could earn the spread between the underpriced stock and the market price 

once trading begins (Ljungqvist, 2007). Control theories state that firms underprice in order to 

generate excess demand for shares, which results in a dispersed ownership structure. Unlike 

investors with a large block of shares, investors with a smaller stake have less controlling 

impact and fewer voting rights, which allows managers to retain the private benefits of control 

- e.g. extracting corporate resources to their own benefits (Brennan & Franks, 1997; Klova, 

2017; Dyck & Zingales, 2004). Behavioral theories address e.g. investors who make their 
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investment decisions sequentially, meaning that later investors depend their bids on bids of 

earlier investors, assuming that earlier investors are holding favorable information and are thus 

disregarding their own. Therefore, underpricing serves as a marketing function with a signalling 

effect to cause a domino effect among investors (Allen & Faulhaber, 1989; Welch, 1992). The 

beforementioned theories are further discussed in detail in the literature review in chapter 3.1.1 

as well as chapter 3.1.2. 

Overpricing means that the underwriter contributes an excess of funds to the IPO relative to 

the market value of the stock, which is assumed to be the closing price of the first day of 

trading. Thus, when the opening price exceeds e.g. the closing price, the IPO is said to be 

overpriced. In this case, the IPO firm gains excess capital per share relative to the equilibrium 

value of the IPO’s stock. This is the opposite of underpricing where the difference is negative, 

i.e., the offer price is lower than the equilibrium price. Also, overpricing can be measured as 

the difference between the offer or opening price for the IPO’s stock and the price at which the 

shares are traded subsequently (Alternative Investment Management, 2019). 

Reasons for overpricing are e.g. that the underwriter earns more with an overpriced offer than 

with an underpriced offer, as they earn the spread between the initially agreed true value and 

the gross proceeds raised by the IPO firm. Thus, it seems that the underwriter has an economic 

interest in overpricing. However, the underwriter introduces the IPO firm to potential investors. 

What keeps these potential investors interested in buying the IPOs is the fact that the under-

writer usually offers them a bargain resulting in underpricing (Alternative Investment Manage-

ment, 2019). Consequently, overpricing would lead to counterproductive results, as overpricing 

would deter potential investors (Jones & Yeoman, 2014). Hence, one can assume that under-

pricing predominates overpricing, which is confirmed by Vijayan and Rajasree (2018), who 

analyzed 115 academic articles related to IPO pricing: 60% were dealing with underpricing, 

whereas only 9% were related to overpricing. 
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2.3.4 Short-run undervaluation and overvaluation of IPOs 

Most studies analyze underpricing on the first day of trading as the delta between the first day 

trading listing price and the first day trading closing price. As opposed to the academic litera-

ture, in which the first day trading closing price is often assumed to be the fair value, Perera 

(2014) argues that analyzing the level of underpricing on the first day trading is insufficient to 

determine the fair value. She states that the market needs reasonable time to adjust the share 

price and hence, analyzes the level of underpricing for up to nine post-listing days. However, 

we suggest to further extend the time horizon of short-run performance to one full month, which 

includes 21 trading days. This is in line with studies by Guo and Brooks (2008) and Boabang 

(2005), who measure the level of underpricing for up to one month. Aggarwal and Pietra Rivoli 

(1990) state that market participants can underestimate or overestimate the post-IPO values 

of shares – which they define as undervaluation or overvaluation. We adopt this rationale and 

argue that a substantial amount of investors follow early investors which implies a stronger 

impact by investors on the share price development over a longer period of time. We outline 

such investors behavior, called the bandwagon effect among other behavioral theories in more 

detail in our literature review in chapter 3. 

 

2.3.5 Long-run underperformance and overperformance of IPOs 

The long-run underperformance, i.e. an inferior performance compared to a benchmark, such 

as other companies or a market index, is one of the most attractive post-IPO research areas 

and has been tested and confirmed by several studies (Vakrman & Kristoufek, 2015; Miller, 

1977; De Bondt & Thaler, 1985; Aggarwal & Rivoli, 1990; Ritter, 1991), which we discuss in 

detail in the chapter 3.1.2.1.  

However, it must be emphasized that the used methodology is a relevant issue in the exami-

nation of long-run underperformance (Perera, 2014). For instance, Ahmad-Zaluki, Campbell, 

and Goodacre (2007) examine mixed findings on the long-run price performance of Malaysian 

IPOs. A significant overperformance is reported using equally weighted cumulative abnormal 

returns (CARs), buy-and-hold abnormal returns (BHARs), and market benchmarks. In the 
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contrary, these findings vanish, if the value weighted method is used to measure CARs and 

BHARs, whereas matched companies are utilized as a benchmark. Kooli and Suret (2004) find 

that the long-run underperformance of Canadian IPOs depends on the methodology used and 

on the weighting schemes (Perera, 2014). Also, Brav et al. (2000) argue that underperfor-

mance disappears, if benchmarks are matched on book-to-market ratios and firm size (Vakr-

man & Kristoufek, 2015). Additionally, Moshirian, Ng, and Wu (2010) apply alternative meth-

odologies to examine the robustness of IPO long-run performance in the Asian region and 

present that conflicting findings are sustained as the amount of abnormal returns depends on 

the applied benchmark. Gompers and Lerner (2003) argue that whether IPOs underperform or 

overperform in the long-run is determined by the methods measuring performance. Moreover, 

Ritter and Welch (2002) investigate in their extensive review of the IPO related literature that 

the benchmarking of the long-run performance of IPOs is highly sensitive to an applied meth-

odology as well as to the choice of the sample period (Vakrman & Kristoufek, 2015). 

Consequently, as findings vary according to the applied methodology, long-run underperfor-

mance or overperformance of IPOs can be classified as a methodological issue (Perera, 2014; 

Vakrman & Kristoufek, 2015). 

 

2.3.6 Advantages and disadvantages for companies to go public 

As the obvious answer to the question why firms go public seems obvious – to raise capital 

because firms need money for investments – the following question remains: Why do firms 

choose the public equity market over the private equity, or debt market (Lowry, Michaely & 

Volkova, 2017)? 

We identified six reasons for firms going public, which have the most relevance related to the 

impact of venture capital on firms’ post-IPO performance. First, Pagano Panetta, Zingales 

(1998) examined the determinants of going public in the Italian market of 66 IPO firms and 

found that future investment needs is not the main reason why firms go public. They found that 

the dominant factor impacting the probability of going public is the industry market to book 

ratio. This suggests that firms in industries with better investment opportunities and larger in-

vestment requirements are more likely to exploit the public equity market. Second, 
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overvaluation can be a good reason for both public and private equity to skim off the highest 

willingness to pay. However, overvaluation is more pronounced in public than in private equity 

markets, as in private equity placements, information asymmetries are mitigated by directly 

and effectively communicating their true value and potential to a smaller group of possible 

investors. This suggests that choosing private equity over public equity would be counterpro-

ductive for overvalued firms, as information asymmetries are larger with a larger pool of poten-

tial investors (Lee & Kocher, 2001). The third reason is the owners’ need for liquidity, as shortly 

after a firm goes public, individuals, employees, and VCs can liquidate their stakes with mini-

mal transaction costs because shares have already been valued. In contrast, selling securities 

of private firms can be costly due to preceding valuation processes. The liquidity reason seems 

even more relevant when VCs have stakes in firms, as they must liquidate their investments 

within a set number of years to generate a return for their investors (Lowry, Michaely & 

Volkova, 2017). The fourth reason for firms going public is based on the idea that market prices 

aggregate the valuation of many market investors (Grossman and Stiglitz, 1980). Thus, market 

prices can also be used as a source of information to the firm about its value or even the course 

of action it is taking, offering an additional benefit of certification and reduction of uncertainty 

(Lowry, Michaely & Volkova, 2017). The fifth reason is that going public adds credibility to the 

firm, as regulators, analysts, and other investors constantly monitor the publicly listed firm. As 

a result, the reduced risk and greater transparency gained by the going public process in-

creases the trust of suppliers and consumers, potentially reducing costs for dealing with sup-

pliers and cost of debt capital (Lowry, Michaely & Volkova, 2016). The sixth reason is that 

going public may serve as an effective marketing tool, as the firm creates awareness among 

the financial community, the media, and among consumers. Consequently, going public can 

increase the consumer base and consumer loyalty – particularly as consumers can become 

shareholders (Demers & Lewellen, 2003; Lowry, Michaely & Volkova, 2017). 

However, we also identify four main disadvantages for firms to go public. First, besides the 

aforementioned resulting problems with under- and overpricing, administrative expenses is a 

main disadvantage of going public. Administrative expenses are e.g. underwriting fees, yearly 

expenses for auditing, certification and dissemination of accounting information, legal costs, 
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and stock exchange fees (Entrepreneur Handbook, 2019). Moreover, a lot of these expenses 

do not increase proportionally with the size of the IPO and thus weigh relatively more on 

smaller companies (Pagano, Panetta & Zingales, 1998; Ritter, 1997). Second, disclosure rules 

of stock exchanges require that companies need to unveil information, which is essential for 

their competitive advantage. This information could be data about ongoing R&D projects or 

future strategies (Pagano, Panetta & Zingales, 1998). Third, the adverse selection cost of IPOs 

could be a disadvantage for companies to go public: when investors have imperfect infor-

mation, low quality companies have the greatest incentive for an IPO, adversely affecting the 

IPO price and potentially explaining the prevalence of the before mentioned underpricing 

(Loughran, Ritter & Rydqvist, 1994; Pagano, Panetta & Zingales, 1998). As the adverse selec-

tion cost is a more serious hurdle to the listing of young and small companies than for old and 

large companies, because young and small companies have lower visibility, the probability of 

going public is negatively correlated with the age or the size of the company (Pagano, Panetta 

& Zingales, 1998). Fourth, moral hazard models predict that there is a positive correlation be-

tween shares retained by the lead shareholder and the profitability of the company after the 

IPO. This means that if shareholders have private information about the company, their divest-

ment signals that the company might be unprofitable after the IPO (Jensen & Meckling, 1976; 

Leland & Pyle, 1977). Hence, if VCFs sell most of their shares after an IPO, this might be 

disadvantageous for the issuing company, as major divestments could deter other sharehold-

ers and future potential investors, lowering the company’s value. 

 

2.3.7 Advantages and disadvantages of IPOs for venture capital firms 

We identified three main advantages of IPOs for VCFs. As mentioned in chapter 2.1.3, IPOs 

serve as a favorable exit option for VCFs, offering the highest returns, which is why the follow-

ing advantages of IPOs for VCFs focus on the case of an exit via an IPO and its underlying 

rationale (Giot & Schwienbacher, 2007). The first advantage is that investors buying public 

shares of companies pay a premium for the underlying market for publicly traded shares where 

supply and demand determine the price of the shares at minimum transaction costs. As the 



 

  29 

premium is higher than the premium paid e.g. in an acquisition exit, an IPO offers the highest 

upside potential for VCFs (Povaly, 2007). The second advantage is flexibility, as VCFs could 

retain a stake in the IPO company if their required return on investment has already been 

achieved by selling only a certain amount of their stake. However, further growth of the com-

pany and the company’s share price must be assumed to justify such a scenario. The third 

advantage is the provocation of M&A bids via a planned IPO process. The high publicity of an 

IPO process could induce interest by M&A buyers, which could provoke bids at high levels, 

potentially resulting in an even higher return on investment for the exiting VCF compared to an 

IPO (Celikyurt, Sevilir & Shivdasani, 2010; Povaly, 2007). 

However, we identified six main disadvantages of IPOs as an exit option for VCs. The first 

disadvantage is high transaction costs in the case of underpricing, which could amount to 20% 

below the true value of a company. As opposed to that, e.g. typical M&A exits for large buy-

out investments amount to transaction costs of 3-5% of the transaction value. However, IPOs 

typically involve a sale of up to 25% of a company’s total number of shares. Hence, the trans-

action cost percentage of IPOs refers to a different base than relative transaction costs for 

M&A exits, relating to the total transaction value (Povaly, 2007). The second disadvantage 

associated with administrative expenses mentioned in the chapter before, is extensive prepa-

ration required for an IPO. For instance, providing data for the due diligence process and ful-

filling all legal requirements for an IPO, commitment, time, and resources from staff and man-

agement is required, which could negatively impact the commercial performance of the com-

pany. Moreover, the VCF itself is involved in the whole process, which binds resources, as a 

due diligence process with inherent disclosure requirements might also stretch over months 

(Dambra, Field & Gustafson, 2015). Even though extensive due diligence is also required for 

M&A sales, the standards are even higher in the case of IPOs (Whalley, 2007). The third rea-

son is that only a partial immediate exit is possible for a VCF due to lock-up conditions. Im-

posed by underwriters, major shareholders can only sell a small proportion of their stake im-

mediately at the IPO. Thus, a full exit can only be achieved after the expiry of the lock-up 

period, which typically ends after 6-12 months after the IPO (Lin & Smith, 1998). The implied 

disadvantage is that continued shareholding bears the risk of still having to monitor the public 
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company while being exposed to stock market fluctuations and a potential lack of market li-

quidity (Leschke, 2003; Povaly, 2007). Fourth, with an IPO exit, a large number of investors 

need to be convinced of the issuing company for a successful IPO, whereas in the case of an 

M&A exit only one buyer has to be persuaded about the future outlook of the company to be 

sold (Leschke, 2003). Fifth, commercial performance pressure before the IPO due to high ex-

pectations of institutional investors could reduce innovative efforts of the issuing company, 

diminishing long-term commercial potential (Zhou, Xiao, Chan & Fung, 2019). Sixth, a major 

disadvantage for VCFs is attached to a withdrawal of an IPO, as accessing public capital again 

investors might be deterred assuming that the company has withdrawn an IPO due to essential 

business-related problems (Lerner, 1997; Povaly, 2007). 

 

2.3.8 Developments and trends of IPOs in the US, Europe, and Asia 

In the 20th century, public equity markets were the uncontested heart of the economy in devel-

oped markets. Great companies of that period, such as BP, Ford, General Electric, IBM, Sony, 

or Toyota, expanded globally. These companies represented sources of growth, innovation, 

and job creation induced by public equity markets. As relying on public equity markets for 

capital has driven their economic growth, their success stories were reflected in ascending 

stock markets and vice versa (Brady, Tellez & Zoffer, 2019). 

Nonetheless, McKinsey & Company (2018) discover that private capital has reached record 

levels with the tendency of global oversupply of private capital. Moreover, the success of VC-

funded companies before an IPO, which reach the unicorn status – a valuation of over USD 

1bn – suggests that public markets are not the growth driver as they had been in the past 

century (Brady, Tellez & Zoffer, 2019).  

Although the global number of listed domestic companies1 increased by 9% from 39,994 in 

2000 to 43,444 in 2017 and there were 1,521 IPOs worldwide in 2017 – the most since the 

 
1 Definition of the World Bank (2019): “A company is considered domestic when it is incorporated in the same country as where the exchange is 

located. The only exception is the case of foreign companies which are exclusively listed on an exchange (i.e., the foreign company is not listed on 
any other exchange as defined in the domestic market capitalization definition). Listed domestic companies, including foreign companies which 
are exclusively listed, are those which have shares listed on an exchange at the end of the year. Investment funds, unit trusts, and companies 
whose only business goal is to hold shares of other listed companies, such as holding companies and investment companies, regardless of their 

legal status, are excluded. A company with several classes of shares is counted once. Only companies admitted to listing on the exchange are 
included. A company is considered domestic when it is incorporated in the same country as where the exchange is located.” 
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financial crisis – numbers in the US and the number of listed European companies have been 

decreasing over the past years (PwC, 2019). 

The number of listed domestic companies in the US has steadily declined from over 6,917 in 

2000 to 4,397 in 2018, which equals a minus of 36% (Bullock, Smith & Dunkley, 2017). Further, 

the number of US IPOs has declined from 706 in 1996 to just 160 in 2017 – a minus of 77% 

(World Bank, 2019; Debter, 2018; Solomon, 2017; Wusthorn & Zuckerman, 2018). 

In the EU, the number of listed companies increased from 9,283 in 2000 to the peak of 9,694 

in 2009 – at the rise of the financial crisis – and steadily decreased every year to 8,681 in 2014, 

overall reflecting a decline of about 6% since 2000 (World Bank, 2019). Additionally, the num-

ber of IPOs in the EU, including Switzerland and excluding the UK, increased from 208 in 1996 

to 477 in 2000 – the year before the burst of the dot-com bubble – and decreased again to 157 

in 2017, which equals a decline of about 25% since 1996 and 67% since 2000 (Gajewski & 

Gresse, 2006; Federation of European Security Exchanges, 2019). 

In the main markets of Asia (China, Hong Kong, Japan, India, Korea, Singapore, and Aus-

tralia), the number of listed companies increased by 52% from 12,676 in 2000 to 19,295 in 

2017, with around 870 IPOs in 2000, which increased by 23% to 1,074 in 2017 (World Bank, 

2019; OECD, 2018). 

Consequently, one might say, that public equity markets are declining in developed markets, 

such as in the US and Europe. However, the decline in listed companies and IPOs in the US 

has been driven by decreases of small IPOs below USD 100mn: The number of small IPOs 

averaged 401 per year in the 1990s and has fallen to 105 on average since the dot-com bubble 

in 2000 (Lux & Pead, 2018). Also, mid-sized and large IPOs depend on economic cycles and 

were mostly affected by the global financial crisis in 2008. Nevertheless, mid-sized and large 

IPOs have increased again and are on par with historical numbers. In fact, there have been 

more IPOs above USD 100mn than small IPOs in the US in every year but one since 2003 

(Brady, Tellez & Zoffer, 2019). Consequently, this implies that smaller companies stay private 

longer and larger companies are still attracted to public markets to meet their capital needs, 

which also applies for European countries (Doidge, Kahle, Karolyi & Stulz, 2018; Ritter, Signori 
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& Vismara, 2013). The main markets of Asia, on the other hand, draw a different picture as the 

average deal size per IPO decreased from USD 270mn in 2010 to USD 78mn in 2017, which 

indicates that the number of smaller IPOs have disproportionately increased compared to 

larger IPOs (OECD, 2018). However, this also reflects the increasing attractivity of public eq-

uity markets for smaller companies in the main Asian markets. 

Another indicator for the continuous attractiveness of public equity markets is the overall mar-

ket capitalization, as the average market capitalization of public companies in the US amounts 

to USD 7bn, which is an all-time high since 1980 (Brorsen, 2017; Brady, Tellez & Zoffer, 2019). 

Moreover, according to the Federal Reserve Bank of St. Louis (2018), the ratio of US stock 

market capitalization to GDP is about 150% – the highest level on record. In contrast, the total 

public market capitalization amounts to over USD 90tn, which equals about 112% of the global 

GDP – compared to about 70% for China and 80% for the Euro area, which signals potential 

for further growth in both markets (CFA Institute, 2018; Brady, Tellez & Zoffer, 2019). 

Concluding, public markets still function as the main source of raising capital for larger com-

panies in the US and Europe, whereas companies that become unicorns before an IPO are 

exceptions that prove the rule (Brady, Tellez & Zoffer, 2019). Furthermore, in the main Asian 

markets, an increasing number of smaller companies benefit from public equity. 
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3 Literature review theoretical framework 

3.1 Performance of VC-backed IPOs 

3.1.1 Theoretical explanations and evidence for short-run performance 

3.1.1.1 Information asymmetry theories 

Information asymmetry theories, introduced in chapter 2.2.2, aim to explain short-run perfor-

mance by analyzing the imbalance of information between different stakeholders. We identify 

the uncertainty hypothesis as an essential explanatory approach to determine the short-run 

post-IPO performance. 

The uncertainty hypothesis is originally developed by Ritter (1984). It states that riskier IPOs – 

IPOs with a highly uncertain share price development – are subject to higher levels of under-

pricing than less risky IPOs. This is based on the rationale that the market values the issued 

share at IPO higher than its fair value and the higher uncertainty about the share price devel-

opment is associated with an increased risk of purchasing these shares. To compensate in-

vestors for the increased risk and thus, giving an incentive to buy higher risk shares, IPOs must 

be underpriced. Beatty and Ritter (1986) argue there is a balance between the uncertainty 

about the expected share price development the level of underpricing and the expected share 

price development after an IPO. We derive, higher levels of uncertainty about the share price 

development, increase the level of underpricing.  

Their dataset includes 1,028 IPOs in the US between 1977 and 1982. They evaluate the un-

derpricing, which we previously discussed in chapter 2.2.2. Beatty and Ritter (1986) measure 

underpricing as the initial return, calculated as price at the end of the first day of trading minus 

the issue price divided by issue price. 

To measure uncertainty, Beatty and Ritter (1986) adopt two proxies. First, they evaluate the 

use of proceeds statement, a document summarizing what a company that wants to raise 

capital, is planning to spend the raised funds on. It is included in the prospectus, a legal dis-

closure document that companies are required to file with the Securities and Exchange Com-

mission before an IPO (Corporate Finance Institute, 2019a). The Securities and Exchange 

Commission requires companies to provide more detailed information in the use of proceeds 



 

  34 

statement if the company intends to make speculative investments that have a higher risk of 

failure (Beatty & Ritter, 1986). Since companies aim to release as little information as possible, 

as it could be a competitive disadvantage to reveal investment purposes, such as increasing 

research and development for a new medical drug, Beatty and Ritter (1986) conclude, the 

more details are listed in the use of proceeds section and hence, the more speculative issues 

are outlined in the prospectus, the higher is the uncertainty. As a second proxy for uncertainty, 

Beatty and Ritter (1986) analyze the amount of raised capital in the IPO and argue that smaller 

IPOs are more speculative, which is shown in other studies.  

They find evidence ‐ in support of their and Ritter’s (1984) uncertainty hypotheses ‐ for a pos-

itive relation between uncertainty and the level of underpricing by conducting a regression of 

the initial return on the two outlined proxies for uncertainty. Beatty and Ritter (1986) findings 

indicate higher uncertainty increases underpricing. 

 

3.1.1.2 Control theory 

Control theories highlight the control over a company as the essential factor to explain under-

pricing. Brennan and Franks (1997) hypothesize that managers of the issuing company aim 

for IPO underpricing to retain control of the company, avoiding the possibility of a hostile take-

over.  

By underpricing the IPO, the number of applying investors per issued share is likely to exceed 

the amount of applying investors receiving an issued share. This is defined as oversubscrip-

tion. It allows the issuing company to discriminate in the allocation of shares since demand in 

shares is higher than the pool of shares that can be allocated to investors. Brennan and Franks 

(1997) argue managers of the issuing company aim to avoid new major shareholders since it 

increases the likelihood of losing control of the company. Hence, smaller shareholders are 

preferred to receive shares as their influence on the company is limited, whereas large share-

holders only receive a small amount of shares. This procedure leads to ownership dispersion, 

which ensures a higher degree of control for the management due to limited decision rights 

and thus, impact of each investor. 
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Evidence is found by e.g. Brennan and Franks’ (1997) in a sample, consisting of 69 IPOs listed 

on London Stock Exchange between 1986 and 1989. They determined the level of underpric-

ing and the oversubscription ratio. A major finding of their study is that underpricing is associ-

ated with oversubscription, followed by substantial rationing and discrimination in the allocation 

of shares - usually against applicants that are applying for a major amount - a big block - of 

shares. The level of underpricing is negatively related to the size of large shareholders after 

the IPO. Thereby, they confirm that underpricing is an effective mechanism to diffuse the com-

pany ownership structure after an IPO (Brennan & Franks, 1997). 

 

3.1.1.3 Institutional theories 

Institutional theories emphasize the institutional environment to explain underpricing. A major 

institutional explanatory approach is the concept of tax advantages. Rydqvist (1997) hypothe-

sizes if employment income is taxed higher than capital gains there is an incentive for compa-

nies to compensate their employees by allocating underpriced company shares before the IPO 

instead of cash salaries. In his study, he tests this hypothesis in the context of 251 Swedish 

IPOs listed on the Stockholm Stock Exchange between 1980 and 1994. Before 1990, employ-

ment income was taxed higher than capital gains which created an incentive to pay employees 

in underpriced shares which are allocated to the firm’s own employees before the IPO. In 1990, 

Swedish authorities changed the taxation, adding capital gains to income tax which removed 

the incentive to pay employees with underpriced shares. Rydqvist (1997) measures underpric-

ing and analyzes the capital gains through the tax advantage over cash salaries. His findings 

are that underpricing falls from around 41% between 1980 and 1989 to 8% between 1990 and 

1994, whereby he finds evidence for the hypothesis that underpricing can happen due to tax 

advantages. 

Behavioral theories aim to explain the concept of underpricing with human behavior. In the 

following, the bandwagon effect and the prospect theory are presented.  

Ritter (1998) hypothesizes that the market for IPOs is subject to a bandwagon effect. He sug-

gests that if interested investors do not base their purchasing decision solely on their own 

available information but on whether other investors are purchasing the issued share, they 
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make their buying decision dependent on other investors. The issuer has an interest to under-

price the issued share – to incentivize potential investors encouraging other investors to buy. 

Ritter’s hypothesis has not yet been confirmed.  

 
Kahneman and Tversky (1979) state in the prospect theory that value is assigned to gains and 

losses rather than to assets which can also be referred to people focusing on the change in 

wealth rather than on the level of wealth. Loughran and Ritter (2000) apply the prospect theory 

to IPOs. They find that managers of the issuing company accept higher levels of underpricing, 

if their price expectations were lower than the level of underpricing. This is because managers 

focus on their long-term wealth increase – through a potentially increasing share price devel-

opment of shares that they do not sell at the IPO – rather than the immediate profit at the IPO. 

Focused on the change of wealth, managers  of the issuing firm hence, do not highlight the 

“the money left on the table” through underpricing (Loughran and Ritter, 2000).  

Empirical evidence for the generalizability of the prospect theory however is limited. Arosio, 

Giudici, and Paleari (2000) analyze 86 internet stock IPOs between 1999 and 2000 and find 

evidence for the prospect theory in the Italian stock exchange segment Nuovo Mercato. They 

determine the level of underpricing and measure wealth before the IPO as the average price 

in the pre-selling period and after the IPO as the average market price. The average prices 

before and after the IPO must further be multiplied with the numbers of shares retained to 

determine the level of wealth. In the case of price increases after the IPO, the wealth gain 

obtained by shareholders is higher than the cash loss as a result of underpricing which con-

firms the prospect theory (Arosio et al., 2000).  

It should be noted, however, that this study was conducted during the dot-com bubble. Due to 

the exceptional IPO pricing levels of this time period, the findings of the study only have limited 

generalizability. Further behavioural theories are discussed in chapter 3.1.2.1. 
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3.1.1.5 Impact of VC on short-run performance 

In this chapter, we aim to analyze the impact of different VCF determinants on short-run per-

formance. We identify seven main determinants of VCFs that impact the short-run performance 

of IPOs: VCF type, VCs firms’ country of origin, VCFs’ investment duration and experience, 

VC investment size, VCFs’ reputation, VCFs’ industry investment focus, and the size and di-

versity of VC syndicates. 

First, the impact of different VCF types on short-run performance is outlined. Tykvová and 

Walz (2007) analyze how IPO underpricing is correlated with the VCF type - independent, 

corporate, and public VCFs - backing the issuing company. Tykvová and Walz (2007) conduct 

their analysis with a sample covering 327 IPOs of Deutsche Börse’s former stock exchange 

segment Neuer Markt between 1997 and 2002. They measure the level underpricing, differen-

tiating between different VCF types - independent, corporate, and public VCFs - as variables. 

Tykvová and Walz (2007) hypothesize that issuing companies, which are backed by independ-

ent VCFs are supposed to be less underpriced than corporate and public VCFs. They argue 

that independent VCFs are more active-long-term investors and hence, deeper involved in the 

operational management of their portfolio companies than corporate and public VCFs. Due to 

detailed knowledge as a result of deeper involvement in the operational management, inde-

pendent VCFs are supposed to have superior signaling skills, which enable them to reduce 

the uncertainty about their portfolio company’s IPO.  

As they have to raise capital from funds whose decisions are based on the track record of 

VCFs, independent VCFs are more concerned about their reputation and hence, are supposed 

to select their portfolio companies more carefully and only back high quality portfolio compa-

nies with reputational capital. However, they find no empirical evidence for different levels of 

underpricing associated with the VCF type, which indicates that the capital market does not 

perceive the certification role of different VCF types in the expected manner. 

In contrast to Tykvová and Walz (2007), Wang and Wan (2013) analyze 200 VC-backed IPOs 

in the US from 2000 to 2007 and find evidence for the hypothesis that among VC-backed IPOs, 

IPOs backed by independent VC show higher levels of underpricing than IPOs backed by cor-

porate VCFs. This indicates that independent VCFs are more correlated with underpricing than 
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corporate VCFs. In their study, private and corporate VC ownership is calculated as the equity 

of independent or corporate VCF ownership divided by the total amount of VC investment 

(Wang & Wan, 2013).  

Wang and Wan (2013) explain their finding - independent VC showing higher levels of under-

pricing - by arguing that independent VCFs are more focused on fast successful exits instead 

of long-term investing in their portfolio companies. As they need to raise funds from institutional 

investors, independent VCFs need to prove being able to generate financial returns. Taking a 

company public is a sign of quality to institutional investors that a VCF is able to successfully 

exit a funded venture (Wang & Wan, 2013). As independent VCFs aim to quickly take their 

portfolio companies public and to guarantee attracting enough subscription for a successful 

IPO, they accept higher levels of underpricing (Lee & Wahal, 2004). 

 
As a second determinant, we identify the VCFs’ country of origin. Chahine and Saade (2001) 

examine whether the short-run firm performance of a company at the IPO is affected differently 

by the country of origin of invested VCFs. Their findings include VCFs coming from countries 

with strong corporate governance reduce the level of IPO underpricing.  

Chahine and Saade’s (2001) sample includes 410 randomly selected IPOs in the US between 

1997 and 2007. The focus of their research lies on the effect of legal protection rights of the 

VCF’s country of origin on underpricing. They use legal protection rights’ indices - the anti-

director index by La Porta et al. (2000) and the anti-self-dealing index by Djankov, La Porta, 

Lopez-de-Silanes, and Shleifer (2008) - as proxies for cross-country differences in corporate 

governance to evaluate the role of national legal frameworks affecting IPO underpricing. Each 

country has its own anti-director index and its own anti-self-dealing index. They suggest that a 

higher – weighted average – legal protection rights’ index, hence, stronger shareholder pro-

tection – leads to less underpricing.  

This is especially relevant in the case of syndicates, involving foreign VCFs. VCFs form syndi-

cates to share information and access resources and expertise to diversify risk (Guler & Guil-

len, 2010). A high level of foreign VCs coming from countries with high corporate governance 
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standards sends a strong positive signal on the quality of the IPO company, which reduces 

uncertainty and hence, reduces underpricing (Chahine & Saade, 2011).  

The circumstance that foreign VCFs reduce underpricing can also be attributed to the liability 

of foreignness of cross-border investments. Foreign VCFs face legislative, linguistic, cultural, 

and geographic barriers which make their investments in local ventures riskier and more un-

certain than those of local VCFs (Nahata, Hazarika, Tandon, 2009; Mäkelä & Maula, 2005). 

To mitigate these risks, foreign VCFs, especially those coming from countries with high corpo-

rate governance standards, engage in a more detailed as well as extensive screening and 

evaluation of their portfolio ventures and potential investment opportunities (Nahata et al., 

2009).  

Chahine and Saade (2001) find evidence for the importance of national legal frameworks re-

lated to corporate governance affecting IPO underpricing. Their study confirms that sharehold-

ers’ legal protection rights of the VCFs’ country of origin is negatively related to IPO underpric-

ing. This means the stronger shareholders’ legal protection rights of the VCFs’ country of origin 

are the less underpriced is the IPO. Further, they show that the weighted average legal pro-

tection rights’ index within a VCF syndicate is negatively related to underpricing. This means 

the stronger the weighted average legal protection rights’ index within a VCF syndicate is, the 

less underpriced is the IPO.  

Third, the impact of the VCFs’ investment duration and its experience on short-run perfor-

mance is outlined. In terms of the investment duration of VCFs – how long VCFs are invested 

in a portfolio company, Barry, Muscarella, Peavy, and Vetsuypens (1990) analyze, among 

other determinants, in a sample of 433 VC-backed and 1,123 non-VC-backed global IPOs 

between 1978 and 1987, how the representation of lead VCFs on the issuing company’s board 

of directors, impacts underpricing, and find that longer representation is associated with less 

underpricing. We adopt the lead VCF representation on the board as a proxy for investment 

duration and argue longer representation on the board indicates a longer investment duration 

in a portfolio company. We hence infer that longer VCF investment duration is associated with 

less underpricing. 
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Further, Barry et al. (1990) examine the impact of VCF experience on underpricing and find 

that more experienced VCFs reduce the level of underpricing. They find evidence that under-

pricing is reduced the longer the lead VCF has served on the company’s board, the older the 

lead VCF is, the larger the number of prior IPOs, in which the lead VCF participated, and the 

larger the fraction of the issuer’s equity owned by VCFs. 

Barry et al. (1990) adopt five proxies for the experience of a VCF. First, they consider the 

length of time a member of the Iead VCF has served on the IPO firm’s board of directors. The 

longer the lead VC has served on the board, the better lead VCF can monitor the company 

and exercise influence. Longer duration on the board of directors is associated with a closer 

cooperation between the issuing company and the VCF which can reduce uncertainty and 

hence, reduce underpricing. Second, they adopt the age of the lead VCF with the rationale 

that significant involvement in the VC industry creates experience. Therefore, an older VCF is 

supposed to better monitor the company, which reduces uncertainty leading to less underpric-

ing. Third, they utilize the number of prior IPOs that the lead venture capitalist has participated 

in since the first year of investigation. Consequently, Barry et al. (1990) consider previous ex-

perience with other ventures as an evidence for successful monitoring and expect less under-

pricing. Fourth, they use funds under management of the venture capitalist as a proxy for ex-

perience. To attract capital, VCFs must convince investors of their ability to discover and mon-

itor investment opportunities. Accordingly, the amount of funds a VCF manages serves as a 

proxy for expertise. Fifth, the fraction of the issuing firm’s shares owned by the VCF is meas-

ured to evaluate the ability to monitor and to have influence on the company’s management, 

which is associated with less underpricing, as explained before. 

 Fourth, in terms of VC investment size, Barry, et al. (1990) investigate, among other determi-

nants, how VCFs’ ownership of the issuing company impacts the level of IPO underpricing. 

They find that larger shares of the issuing company’s equity owned by VCFs are associated 

with less underpricing. Their sample includes 133 VC-backed and 1,123 non-VC-backed global 

IPOs between 1978 and 1987. In their sample, VCFs own pre-IPO equity of the issuing com-

pany of 34% on average – usually split between two or more VCFs. Barry et al. (1990) argue 

that major equity stakes give VCFs significant incentives to influence the governance of their 
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portfolio companies, which sends a strong signal to capital markets at the IPO. Investors are 

willing to pay higher prices for companies monitored and guided by VCFs, which leads to less 

underpriced IPOs. 

Fifth, the impact of the VCF’s reputation on short-run performance is analyzed. Franzke (2004) 

hypothesizes more prestigious VCFs backing the company are associated with lower levels of 

IPO underpricing. Further, she hypothesizes larger stakes in the issuing company held by the 

VCF prior to the IPO reduces underpricing. These rationales are based on the certification-of-

quality fulfilled by prestigious VCFs. Outside investors believe in the information advantage of 

the VCF and since the VCF has reputational capital at stake - as their future success is closely 

linked to their current reputation - the VCF is able to certify the quality of the company going 

public (Carter & Manaster, 1990; Booth & Smith, 1986). However, she does not find any evi-

dence for the hypothesis that a more prestigious VCF - or a prestigious VCF holding a major 

stake in the issuing company - reduces underpricing. On the contrary, she finds that a prestig-

ious VCF even leads to higher levels of underpricing which is not further discussed in her study. 

The sample of her study contains 300 German IPOs on the Neuer Markt between 1997 and 

2002. Franzke (2004) uses age as a proxy for reputation and reasons that older VCFs are 

more experienced which eventually leads to more reputation. She further utilizes the age of 

the lead VC at IPO, the length of time a VC has served on the supervisory board and the age 

of the financial relationship between the VCF and the issuing company as proxies for reputa-

tion.  

Sixth, the impact of the VCF’s industry focus is outlined. Cai, Lee, and Sharma (2011) analyze 

a sample of 500 IPOs in the US between 1981 and 2002. Their findings include a higher pos-

itive correlation between underpricing and high-tech companies than between underpricing 

and non-high-tech companies. They follow the high-tech definition according to Loughran and 

Ritter (2004) which includes companies in the segment: computer hardware, communications 

equipment, electronics, navigation equipment, measuring and controlling devices, medical in-

struments, telephone equipment, communication services, and software.  

Cai et al. (2011) determine the levels of underpricing and apply dummy variables for high-tech 

and non-high-tech companies. Business models of high-tech companies tend to be associated 
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with higher risk of failure than other industries, which needs to be compensated by higher 

levels of underpricing to attract investors. 

They further apply a dummy variable to highlight the high-tech companies going public be-

tween 1999 and 2000 and find even higher underpricing for this time period, indicating that 

investors demand an even higher compensation to buy shares in times of hot markets. 

Seventh, Chahine, Arthurs, Filatotchev, and Hoskisson (2011) analyze how IPO performance 

is influenced by the diversity of the VC syndicate backing the issuing company. Their findings 

include a positive correlation between underpricing and the diversity of VC syndicates. They 

utilize a sample of 274 VC-backed IPOs in the US and the UK between 1996 and 2006. The 

overall VC diversity is measured as the sum of three proxies which are outlined in the following. 

First, they collected data on the VCF affiliation, such as independent firm, corporate VCF, 

public VCF, among others. Second, the age of the VCF is quantified, using six years as a cut-

off period, e.g. below six years, between 6 and 13 years, and so on. Third, data on the country 

of origin of the VCF is collected. Chahine et al. (2011) then counted the number of sub-group-

ings in terms of affiliation, age, and country of origin for each member of a VC syndicate.  

Within a VC syndicate, different shareholder blocks have different interests and goals they 

pursue. This can lead to a misalignment of syndicate goals which can have a negative impact 

on the company value. Increased uncertainty about the firm value can hence result in under-

pricing an IPO to compensate investors for the higher risk (Hoskisson, Hitt, Johnson & Gross-

man, 2002). 

Chahine et al. (2011) find a positive significant association between VC syndicate diversity and 

underpricing. The underpricing levels turn out to be different in various countries. The effect of 

VC diversity on underpricing is higher in US IPOs than in UK IPOs. Chahine et al. (2011) 

assume this is due to stronger network-based relationships and hence, better collaboration 

among VCFs in the UK which might reduce agency problems and lead to less underpricing. 

They further find a negative relation between the cumulative VC syndicate age and underpric-

ing. The VC syndicate age is measured as the sum of ages of the VC syndicate members. The 

age of a VCF is equal to the difference between the IPO date and the founding date of the 

VCF (Chahine et al., 2011). 
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In terms of VC syndicate size, Falconieri, Filatotchev, and Tastan (2019) empirically investigate 

the impact of VC syndicate size on underpricing in a sample of 1,265 US VC-backed IPOs 

between 1990 and 2007. Their analysis shows a positive relationship between the size of a 

VC syndicate and underpricing. They calculate the number of distinct VCFs that provide capital 

before the IPO date and use the sum as the VC syndicate size proxy. Their hypothesis is 

potential agency problems within a VC syndicate, such as more coordination and more costly 

monitoring due to conflicting interests and misaligned objectives lead to a negative effect on 

company performance - which needs to be compensated through underpricing -  and the larger 

the VC syndicate the stronger is the effect. By showing a positive relationship between the VC 

syndicate size and underpricing, they find evidence for their hypothesis. 

 

3.1.2 Theoretical explanations and evidence for long-run performance 

3.1.2.1 Basic behavioral theories  

As further hypotheses of behavioral theories introduced in chapter 3.1.1.4, in the following, we 

identify the divergence of opinions hypothesis, the impresario hypothesis, investor overreac-

tion hypothesis, and its extension the window of opportunity hypothesis, which all explain long-

run post-IPO underperformance. 

The divergence of opinions hypothesis on long-run stock market performance is initially intro-

duced by Miller (1977). This hypothesis suggests that if investors have divergent opinions 

about the value of an asset, the most optimistic ones are likely to buy this asset, whereas 

pessimists are likely to sell, which eventually results in an underperformance of the asset, if 

overoptimistic investors eventually become realistic and sell their shares. However, short-sell-

ing restrictions – legal mechanisms that prevent markets from collapsing – hinder investors, 

not currently owning the asset, from short selling. Short-selling is described as making money 

by borrowing securities, selling them for an agreed-upon price, and once a price falls, buying 

the security for a lower price in the market and earning the spread between the agreed-upon 

price and the price decrease (Hull, 2006). Hence, optimistic investors predominate pessimistic 

investors when it comes to the purchase of an asset, which is reflected in overvaluation as a 

result of overoptimistic expectations regarding the future value of an asset. Consequently, the 
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greater the divergence of opinion, the greater the overvaluation, as a greater divergence im-

plies that more pessimistic investors are excluded from the market due to the beforementioned 

short-selling restrictions. As more information becomes available about the asset, the diver-

gence between optimistic and pessimistic investors decreases, which leads to a decline of the 

market price, potentially resulting in long-run underperformance (Miller, 1977). 

Following Miller’s (1977) divergence of opinion hypothesis, the impresario hypothesis has first 

been introduced by Aggarwal and Rivoli (1990). Their hypothesis addresses that IPO compa-

nies with high initial returns are expected to underperform in the long-run. This is because 

IPOs are underpriced by underwriters to induce excess demand for the issuing company (Rit-

ter, 1998; Perera, 2014). Especially, since many companies go public in times of hot markets, 

a negative relationship between underpricing – resulting in high initial returns – and long-run 

performance is expected (Álvarez & González, 2005; Perera, 2014). 

The impresario hypothesis is also in line with the investor overreaction hypothesis addressed 

by De Bondt and Thaler (1985), stating that investors become overly optimistic about a com-

pany’s value and over-react on purchasing issued shares, as positive information is revealed 

in times of hot markets (Perera, 2014). 

Another extension of the impresario hypothesis is the window of opportunity hypothesis intro-

duced by Ritter (1991), suggesting that once investors become over-optimistic about a com-

pany’s underlying value, the company’s share price exceeds the fair value of the company. 

Hence, issuers can profit from such a window of opportunity by selling shares at a higher price, 

which indicates overvaluation in times of hot markets (Perera, 2014). 

As the overreaction and the window of opportunity hypothesis are based on the divergence of 

opinions hypothesis and on the impresario hypothesis, in the following we outline evidence for 

the overreaction and the window of opportunity hypothesis, which is found by Ritter (1991). In 

his study, he investigates whether 1,526 IPOs in the US in the period between 1975 and 1985 

underperform only due to bad luck, or whether the market systematically overestimated the 

growth potential of issued shares. First, he finds that the underperformance of those IPOs 

within a period of three years – exclusive of the initial return period, which is defined as month 

0 – is economically and statistically significant. Performance is measured as monthly 
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benchmark adjusted returns, which are calculated as the monthly raw return on a stock minus 

the monthly benchmark return for the corresponding trading period. Benchmarks used are e.g. 

the CRSP (Centre of Research in Security Prices) value-weighted NASDAQ index. Second, 

he finds that many firms go public in times of industry-specific hot markets to make use of 

investor sentiment – the window of opportunity – and that those periods with many IPOs are 

associated with long-run underperformance. The underlying principle is that in hot markets 

investors are overoptimistic about the issuing company’s potential – thus overreact by imme-

diately acquiring the shares of the issuing company, which leads to short-run overvaluation 

and long-run underperformance (Ritter, 1991). 

 

3.1.2.2 Additional behavior theory and information asymmetry theory 

In the following, we identify the agency cost theory and signaling theory as further theories of 

short-run underpricing that aim to explain the post-IPO long-run performance. The agency cost 

theory further expounds the essence of information asymmetry models introduced in chapter 

2.2.2 and chapter 3.1.1.1, as the non-existence of information equilibrium among market play-

ers is addressed. The signaling theory is classified as a sub-theory of behavioral theories men-

tioned in chapter 2.2.2 and chapter 3.1.1.4, as the signaling theory addresses the behavior of 

different market players. 

The agency cost theory is first addressed by Baron (1982), also known as Baron’s hypothesis, 

which states that the issuing company is less informed than the underwriter. When a company 

goes public, ownership and control may be split between two different parties, known as sep-

aration of ownership and control, as with the event of an IPO the management might lose 

ownership of the company but is still in operative control (Perera, 2014). This results in an 

increase of agency costs, as agency costs e.g. for communication or decision making can 

occur due to low retained ownership after the IPO, which could negatively affect long-run per-

formance (Davidson, Bouresli, & Singh, 2006). Hence, if ownership is not split up among a 

variety of investors and instead concentrated among a few, companies may perform better in 

the long-run due to lower agency costs (Perera, 2014). 
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However, no evidence is found e.g. by McConaughy, Dhatt, and Kim (1996) that increased 

agency costs also lead to long-run underperformance. They investigate 99 IPOs in the US 

during the period between 1985 and 1992 – which had their initial IPOs in 1985 – and find that 

the market to book equity ratio shows a rapid and sustained decline. This suggests that agency 

costs are increasing – that conflicts of interest are arising when entrepreneurs take their firms 

public. Nevertheless, McConaughy, Dhatt, and Kim (1996) also examine that the post IPO 

operational efficiency and profitability of those IPO companies overperformed in the whole 

period except for asset turnover - revenues over total assets (James, Wood, Wardlow & Mur-

phy, 1990). Asset turnover decreased due to an increase in assets resulting from investing the 

proceeds of the IPO. However, asset turnover, along with the profitability measures, shows an 

increase in the last two years of the period analyzed, suggesting that earlier investments in 

assets payoff. Therefore, there is no indication that the long-run operational performance of 

IPOs suffered from increased agency conflicts due to the diffusion of ownership and control. It 

can rather be derived that post-IPO stock market underperformance is due to more over-opti-

mistic investors extrapolating current growth into the future (McConaughy, Dhatt & Kim, 1996). 

We identify that this finding is, therefore, more in line with the beforementioned divergence of 

opinions hypothesis, as overoptimistic investors might predominate the market. 

As mentioned in chapter 2.2.2, the signalling theory is based on the explanation that short-run 

underpricing functions as marketing tool signalling that the issuing company is of high quality. 

The underlying principle is that later investors would follow earlier investors attracted by un-

derpricing, while later investors are assuming that earlier investors are holding favorable infor-

mation and thus disregard their own (Allen & Faulhaber, 1989; Welch, 1992). In fact, among 

other findings, Allen and Faulhaber (1989) conclude that companies that are subject to little or 

no information asymmetries and hence have no need for signaling, do not underprice. Conse-

quently, if information asymmetries exist, companies use underpricing to signal their quality to 

the market and to attract more investors. Moreover, they find that if others are involved in the 

IPO, such as VCs, underpricing occurs more often. In that context, Grinblatt and Hwang (1989) 

examine the information asymmetries between the expected value of e.g. IPOs and the sub-

sequent variance of the stock value traded in the aftermarket. They find that besides the degree 
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of underpricing the issuer’s fractional holding of equity is a signal for the expected long-run 

performance of the company, as fractional equity holdings are positively correlated with the 

value of the company. Grinblatt and Hwang (1989) explain the underlying rationale as in the 

first place, high-quality companies issue a low proportion of their equity capital at the time of 

the IPO at a lower price. Thereafter, they sell their remaining equity capital at a high price in 

the secondary market, which signals that companies initially selling a low fraction of their equity 

tend to expect to have a better long-run performance.  

As further evidence for the signaling theory, analyzing the long-run performance of 52 Spanish 

IPOs during the period from 1987 until 1997, Álvarez and González (2005) measure negative 

abnormal returns indicating the long-run underperformance of IPOs. This result is in line with 

international evidence regarding the long-run performance of IPOs. Further, they reveal that 

IPO companies receive higher proceeds with secondary equity offerings from the second to 

the fifth year after going public, if those companies were initially underpriced. This again high-

lights that underpricing is used as a signal to get a better price for future secondary offerings, 

as underpricing attracts initial investors potentially resulting in excess demand for subsequent 

offerings. Long-run performance is measured as long-run abnormal returns, which are calcu-

lated as the return on a buy-and-hold investment in the sample company minus the return on 

a buy-and-hold investment in a benchmark. Benchmarks are the value-weighted market index 

(IGBM) and an equally weighted market index, embracing over 95% of capitalization on the 

Madrid Stock Exchange (Álvarez & González, 2005). 

 

3.1.2.3 Impact of VC on long-run performance 

The main objective of this chapter is to analyze the impact of VC on firms’ post-IPO long-run 

performance in terms of different determinants of VCFs. We identify six main determinants of 

VCFs, which impact long-run post-IPO performance: VCF type, VCs firms’ country of origin, 

VCFs’ investment duration and experience, VCFs’ reputation, VCFs’ industry investment fo-

cus, and the size and diversity of VC syndicates. Further determinants impacting the post-IPO 

performance such as VCFs’ start-up stage investment focus, the current location of VCFs, and 
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the relationship to the underwriter of the IPO company are not addressed, as those would 

justify a separate research focus. 

First, referring to the VC type, Tykvová and Walz (2004) analyze the post-IPO long-run perfor-

mance of all 327 IPOs of Deutsche Börse’s former stock exchange segment Neuer Markt in 

Germany between 1997 and 2002. Performance is measured as the share price at the IPO 

and two years after the IPO plus the dividends paid during the two-year period. They find strong 

support for the hypothesis that especially independent and foreign VCFs add more value to 

their portfolio companies’ post-IPO performance, as shares of companies backed by independ-

ent VCFs perform significantly better and with lower firm-specific volatility in a period of two 

years after the IPO than shares of other similar companies in Germany’s Neuer Markt. More-

over, shares of companies in which the lead VCF was public underperform relative to their 

counterparts, whereas companies backed by corporate VCFs have approximately the same 

return on average as other VC-backed companies (Tykvová & Walz, 2004).  

Second, related to the VCFs’ country of origin, Hamao, Packer, and Ritter (2000) examine the 

abnormal returns over the period of three years of 456 Japanese IPOs – 210 being VC-backed 

and 246 non-VC-backed – between 1989 and 1995. Among other findings, they observe that 

companies backed by foreign VCFs show better long-term performance than other IPOs. Com-

pared to these findings, in our analysis, we want to investigate significant differences between 

the post-IPO performance of VC-backed companies in Europe. 

In terms of the geographic markets where VC investments are made, Espenlaub, Khurshed, 

and Mohamed (2015) examine venture capital exits via e.g. IPOs of domestic and cross-border 

investments. The relevance of their research focus is highlighted by the fact that one-third of 

worldwide VC investments are cross-border in the sense that they involve a VCF or fund, which 

is based outside the region of origin of the portfolio company (Espenlaub et al., 2015; Schertler 

& Tykvová, 2011). They analyze the time to exit through IPOs among other exit options for 

4,502 VC exits in the US and UK and Ireland during the period between 1990 and 2010. They 

find that differences between domestic and cross-border investments are driven by invest-

ments in the North American market. While there is no significant difference between the UK 

and Ireland and most cross-border regions, for the North American market, the average time 
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to exit for a VCF is more than two thirds shorter than anywhere else. Reasons are better market 

liquidity and legality, which are positively associated with a shorter time to an exit via an IPO, 

potentially attracting more high-quality VCFs. Market liquidity is defined […as the ratio of the 

total market capitalization of equity traded on the company’s stock exchange divided by its 

gross domestic product…]. Legality is measured as [… the efficiency of a portfolio company’s 

judicial system, the rule of law, corruption, the risk of expropriation, and the risk of contract 

repudiation.] (Espenlaub et al., 2015). Although, Espenlaub et al. (2015) investigate neither 

short-term nor long-term post-IPO performance when it comes to the comparability across dif-

ferent geographic markets their findings highlight the relevance of the specific macroeconomic 

market variables such as liquidity and legality. Market specifics and their potential for attracting 

high-quality VCFs are further discussed in the discussion part in chapter 6.3. 

Dai, Jo, and Kassicieh (2012) examine the exit performance of VCFs providing funding outside 

their home countries, especially in Asia. Their sample includes 4,254 rounds of VC financing 

by 468 VCFs in the following Asian countries or districts: China, Hong Kong, Taiwan, India, 

Singapore, and South Korea from 1996 to 2006. They find that in Asian VC markets, foreign 

VCFs have relative advantages compared to local VCFs in terms of size and experience. How-

ever, foreign VCFs have a disadvantage in information collection and monitoring due to geo-

graphic and cultural distances. Moreover, if foreign VCFs invest alone, they tend to invest in 

ventures that are more information transparent, whereas partnerships with local VCFs reduce 

information asymmetries and monitoring problems. This has a positive implication for the exit 

performance of local companies, as companies with foreign and local VC partnerships are 

about 5% more likely to successfully exit, which is measured as the VCFs’ return on investment 

(Dai et al., 2012). Consequently, this raises the question for us, if those companies with foreign 

and local VCFs invested conducting an IPO also perform better short- and long-term in the 

aftermarket. 

Third, the impact of VCFs’ investment duration and experience on post-IPO performance has 

raised attention e.g. by Pommet (2017), who examines the survival of a sample of 118 VC-

backed French IPOs over the period from 1996 until 2006. Controlling for a broad range of 

other known determinants of survival, findings are that longer investment duration allows VCFs 
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to monitor the portfolio company more efficiently, which adds value. The longer the investment 

duration before the IPO the higher the company’s short and long-run survival rates, while short-

run survival is measured within a time range of six years and long-run survival within a time 

range greater than six years. In fact, increasing the VC investment duration by one year de-

creases the probability of failure by more than 50% in the short-run and by more than 60% in 

the long-run. These findings are also in line with results by Hsu (2013), who analyze 2,054 VC-

backed companies going public in the US between 1980 and 2004, showing that portfolio com-

panies, which enjoy longer incubation are more likely to survive after their IPO. In line with 

Pommet (2017), incubation is defined as the period from the date of the initial VC investment 

in the company to the company’s IPO date. Related to the impact of VCFs’ experience, Pom-

met (2017) examine a high negative correlation between VC age – used as a proxy for VC 

experience – and survival rates of portfolio companies in the short and the long run. Coakley, 

Hadass, and Wood (2007) observe a similar pattern for a sample of the five-year operating 

performance of 316 venture-backed and 274 non-venture UK IPOs from 1985 until 2003. Op-

erating performance is defined as the ratio of operating cash flow over the book value of the 

company’s assets (Clementi, 2004). As they define the age of a VCF before the IPO and the 

number of deals in which the VCF is involved as a lead, as the reputation of VCFs, according 

to Pommet, we derive that age and the number of deals involved as a lead investor stands for 

VCF experience. Thus, they find that experienced VCFs have a significant negative impact on 

the five years of post-IPO operating performance during the whole time period of 1985 until 

2003. Nonetheless, the main limitation of the study by Coakley et al. (2007) is the bubble period 

between 1998 and 2000, which strongly affects underperformance over the full sample period, 

as they do not find significant results for time periods before and after the bubble period. An 

explanation would be that the enormous underperformance of VC-backed IPOs during the 

bubble years indicates a predominance of low-quality companies going public. Low-quality 

companies apparently go for VCFs to take them public during these years taking advantage of 

investor sentiment (Coakley et al., 2007). The relationship between long-run underperfor-

mance and the occurrence of bubbles and financial crises is further addressed in the discus-

sion part in chapter 6.3. 
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Fourth, in terms of VC investment size, as presented in chapter 3.1.1.5, Barry et al. (1990) find 

that larger shares of the issuing company’s equity owned by VCFs are associated with less 

underpricing. Their sample includes 133 VC-backed and 1,123 non-VC-backed global IPOs 

between 1978 and 1987. Barry et al. (1990) argue that major equity stakes give VCFs signifi-

cant incentives to influence the governance of their portfolio companies, leading to less under-

pricing, as investors are willing to pay higher prices for companies monitored and guided by 

VCFs. To determine the impact of VCFs’ investment size on post-IPO long-run performance, 

we additionally refer to the agency cost theory presented in chapter 3.1.2.2 Further theories 

and evidence to explain long-run performance. The relevant essence is that when a company 

goes public, ownership and control are conducted by two different parties, known as separation 

of ownership and control (Perera, 2014). This results in an increase of agency costs e.g. for 

communication or decision making within the issuing company, which may impact the long-run 

post-IPO performance of the issuing company (Davidson et al., 2006). Hence, if ownership is 

not split up among a variety of investors and instead concentrated among a few, companies 

may perform better in the long-run due to lower agency costs - although, no evidence is only 

found by McConaughy, Dhatt, and Kim (1996) for better long-run operational performance 

(Perera, 2014). However, based on short-run investigations by Berry at al. (1990) highlighting 

the capital markets recognition of larger investment sizes of VCFs resulting in less underpricing 

and extending the argumentation by Davidson et al. (2006) that dispersed ownership results 

in higher agency costs affecting long-run performance of a company, we derive the following: 

Higher investment sizes of VCFs imply better monitoring of the portfolio company and lead to 

lower agency costs, which is recognized by investors and thus induces better long-term post-

IPO performance of the issuing company. 

Fifth, the impact of VCFs’ reputation on post-IPO long-run performance is examined by Krish-

nan, Ivanov, Masulis, and Singh (2011). They investigate 1,503 VC-backed IPOs in the US 

from 1993 until 2004. Of these VC-backed IPOs, they use the 378 VC-backed IPOs completed 

during the first 3 years of the sample period from 1993 until 1995 to calculate a VC’s initial 

reputation in the year 1996. For subsequent years, they update the VC reputation measure 

annually using a prior 3-year rolling window to compare to an adequate average. VC reputation 
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is measured as VC’s dollar market share of all VC-backed IPOs. Long-run performance is 

measured at the end of the third year after the IPO and reflected by three measures: first, 

return on assets; second, market-to-book equity ratio; and third, listing survival. They find that 

VC reputation significantly correlates positively with the before-mentioned long-run firm perfor-

mance measures. Even after controlling for VCF selectivity, as VCFs with a greater reputation 

initially select portfolio companies of higher quality, VCFs with a greater reputation are associ-

ated with superior long-run performance. Moreover, they find that more reputable VCs have a 

higher probability of retaining their shares and board seats for up to 3 years after an IPO, while 

continued VC shareholding and control through directorship have significant positive associa-

tions with long-run post-IPO performance (Krishnan, Ivanov, Masulis & Singh, 2011). As op-

posed to that and similar to findings related to the impact of VCFs’ investment duration and 

experience in company’s post-IPO performance during bubble periods by Coakley et al. 

(2007), Lee (2012) also examines a negative relationship of VCF reputation with long-term 

performance. Notwithstanding, VCF reputation was expected to have a positive impact. Lee 

(2012) investigates the long-run performance of 372 Korean companies, of which 173 are VC-

backed, in a post-IPO period of three years from 1999 until 2001. Long-term performance is 

defined as means of buy-and-hold abnormal return starting on the first day the IPO firm did not 

reach the upper limit of daily price movements. Instead of using the first-day closing price as 

often proposed by other literature, the approach of Lee (2012) accounts for the fact that during 

the first day of trading, volumes in Korea are not significant enough. Similar to the approach of 

Krishnan et al. (2013) VCF reputation is measured by the VC’s market share of all VC-backed 

Korean IPOs. Reasons for a significant negative relationship between VC reputation and com-

pany’s post-PIO long-run performance are hot markets – markets in a period of high growth 

for a short time. However, Lee (2012) also finds that regardless of whether the firms are listed 

in the hot or cold market, the higher the underpricing, the greater the long-run underperfor-

mance.  

Sixth, the impact of VCFs’ industry investment focus on the company’s post-IPO long-run per-

formance is investigated by Yip, Su, and Boon Ang (2009). Their sample consists of 1,772 

IPOs – of which 768 are VC-backed – in the US for the period from 1996 until 2000. Long-run 
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performance is defined as abnormal returns for a period of 12 months after the IPO. Yip et al. 

(2009) find that the impact of the companies’ industry – categorized as high-tech and non-tech 

– are not significant when both underwriter reputation and VC-backing are controlled. How-

ever, they also find that IPOs of companies in the high-tech industry tend to reflect the following 

performance pattern: in the short-term, especially in times of hot markets, investors tend to 

overestimate their own abilities. This is because confidence levels grow with the revelation of 

positive events, which are observed especially in hot markets (Daniel, Hirshleifer & Subrah-

manyam, 1998; Jaggia & Thosar, 2004). Such biased self-attribution behavior of investors 

drives stock prices away from their fundamental value, whereas a stock price reversal is ob-

served as more public information becomes available and hot markets cool down, resulting in 

long-term underperformance (Yip et al., 2009). 

Seventh, the impact of VC syndicates’ size and diversity on post-IPO performance is examined 

by Falconieri, Filatotchev, and Tastan (2019), who analyze a final dataset of 1,424 US VC-

backed IPOs of which 1,159 are backed by VC syndicates in the period from 1995 until 2012. 

Their hypothesis is that larger and more diverse syndicates are more likely to be subject to 

internal agency problems, as decision-making processes are less efficient, resulting in less 

value-added for the portfolio company. This is of relevance, as the vast majority of the aca-

demic literature has compared VC-backed IPOs with non-VC-backed IPOs. However, most 

funding is provided by syndicates consisting of two or more investors, which justifies further 

research on the composition of syndicates and their impact on post-IPO performance of their 

portfolio companies. They find that larger and more diverse syndicates are associated with 

higher underpricing and lower valuation at the IPO. Moreover, they observe that size and di-

versity are negatively correlated to the long-run performance of IPO companies. The size of 

syndicates is defined by three different measures. First, the sum of distinct VCs providing fi-

nancing to the portfolio company until the IPO. To capture the dynamics of the syndicate size, 

the second measure is the average number of distinct VCFs providing financing at each round 

until the IPO. Third, a dummy becomes value one if the second measure is above the sample 

median and zero if below to control for high and low numbers of distinct VCFs. Diversity is 

measured based on characteristics such as age, geographic location, type, and affiliation of 
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VCFs. Long-run performance is measured by three performance indicators. First, on an oper-

ational level long-run performance is measured by the ratio of EBITDA to total assets. The 

second measure is the market value of assets to book value of assets. The third measure is 

the companies’ value-weighted industry adjusted cumulative abnormal returns in the three 

years after the IPO (Falconieri, Filatotchev & Tastan, 2019). These findings are in line with 

findings by Chahine, Arthurs, Filatotchev, and Hoskisson (2012), who use a matched sample 

of 274 VC-backed IPOs in the US and the UK in the period from 1996 until 2006. They find 

that with higher diversity of VC syndicates, underpricing increases and long-run post-IPO per-

formance of the portfolio companies decreases. Diversity of VC syndicates is measured by 

affiliation, age, and origin of each member of the VC syndicate. Underpricing is measured by 

the first-day stock price returns, whereas long-term post-IPO performance is measured by ab-

normal returns (Chahine et al., 2012). 

 

3.2 Theoretical framework to explain impact of venture capital on 

post-IPO performance 

3.2.1 Hypotheses on short-run post-IPO performance 

In this chapter, we derive hypotheses from the models and theories on the short-run post-IPO 

performance, we explained in the literature review in chapter 3.1.1 Theoretical explanations 

and evidence for short-run performance. In the subsequent chapter, we then focus on hypoth-

eses, illustrating the impact of VC on short-run post-IPO performance.  

The hypotheses in this chapter are derived from each of the four previously outlined theory 

categories: information asymmetry theories, control theories, institutional theories, and behav-

ioral theories. Referring to Perera (2014), we classify the determinants of the outlined theories 

into issue characteristics, firm characteristics, and market characteristics. Issue characteristics 

contain e.g. the offer price or the offer size of the IPO. Firm characteristics comprise e.g. the 

ownership or the size of the IPO company. Market characteristics include e.g. investor senti-

ment, hot markets, and average market returns (Perera, 2014). 
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Our seven hypotheses are illustrated in figure 2 and represent the foundation of our theoretical 

framework for the short-run period that we adopt to explain and discuss the findings of our 

analysis in chapter XX.  

 

Figure 2: Models, theories, and derived hypotheses 1-3 to explain short-run performance. 
 

First, for the uncertainty hypothesis (Ritter, 1984; Beatty & Ritter, 1986), classified as an infor-

mation asymmetry theory, which addresses the risk compensation for the investors, represent-

ing market characteristics, we derive the following: H1 IPOs with high associated risk – due to 

uncertain share price development – are positively associated with underpricing. 

Second, for the ownership dispersion hypothesis (Brennan and Franks, 1997), a control theory, 

which focuses on ownership, which we identify as firm characteristics, we distil: H2 excess 

demand is positively correlated with underpricing and H3 excess demand and resulting over-

subscription are positively correlated with the allocation of shares to smaller shareholders. 

Third, for the tax advantages hypothesis (Rydqvist, 1997), classified as an institutional theory, 

focusing on country-specific income and capital gains taxation as well as the employee share 

scheme, which are market and firm characteristics, we derive the following: H4 if employment 

income is taxed higher than capital gains, allocating shares as compensation instead of cash 

salaries is associated with underpricing. 
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Figure 3: Models, theories, and derived hypotheses 4-7 to explain short-run performance. 

 

Fourth, for the bandwagon hypothesis (Ritter, 1998), a behavioral theory, addressing the de-

pendency of investors’ purchasing decisions on other investors’ buying behavior, representing 

market characteristics, we deduce: H5 the attraction of further potential investors is positively 

associated with underpricing. 

Fifth, for the prospect theory (Kahneman & Tversky, 1979; Loughran & Ritter, 2000), a further 

behavioral theory, focusing on managers subjective perception of personal wealth, which we 

identify as firm characteristics, we derive: H6 managers’ expectations that the initial fair value 

of the shares is below the underpriced share price is positively associated with underpricing. 

We further distil: H7 aftermarket overvaluation is positively associated with underpricing. 
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3.2.3 Hypotheses on impact of venture capital on short-run post-IPO perfor-

mance 

To illustrate our findings for the impact of VC on the short-run post-IPO performance, we derive 

hypotheses from the outlined studies we analyzed in the literature review in chapter 3.1. We 

derive one hypothesis for each analyzed study explaining short-run post-IPO performance. 

The derived hypotheses are illustrated in figures 4-6 and build the foundation of our theoretical 

framework, which we adopt to explain and discuss the findings of our analysis in chapter 6.1 

and 6.2.  

 

Figure 4: Models, theories, and derived hypotheses 8-10 to explain the impact of VC on short-run per-
formance. 
 

We categorize the determinants in the same way as in the previous chapter, referring to Perera 

(2014), into issue characteristics, firm characteristics, and market characteristics. As we con-

sider the level of undervaluation and overvaluation as an extension of the concept of under-

pricing and overpricing on the first day of trading, we adopt the same hypotheses for our two 

considered short-time periods. 

For Tykvová and Walz (2007), analyzing the impact of VC type, hence, representing firm char-

acteristics, as portfolio companies are characterized by different VCFs backing them, we distil: 

H8 compared to public or corporate VCFs, independent VCFs are less correlated with under-

pricing (undervaluation). 
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For the study by Wang and Wan (2013), also addressing the impact of VC type, hence also 

addressing firm characteristics, we derive the following: H9 compared to corporate VCFs, in-

dependent VCFs are more correlated with underpricing (undervaluation). Related to Chahine 

and Saade (2001), focusing on the VCFs’ country of origin, representing firm and market char-

acteristics, as the invested VCF’s country of origin is characterized by a certain environment, 

such as legal and political conditions, we deduce the following: H10 IPOs backed by foreign 

VCFs coming from countries with strong corporate governance are associated with less un-

derpricing (undervaluation). 

Related to Barry et al. (1990) analyzing the impact of VCF investment duration, hence, firm 

characteristics, we derive: H11 longer VCF investment duration is associated with less under-

pricing (undervaluation). 

 

Figure 5: Models, theories, and derived hypotheses 11-12 to explain the impact of VC on short-run 
performance. 
 

For Barry et al. (1990), investigating the impact of the VCFs’ experience, addressing firm char-

acteristics, we infer: H12 more experience of VCFs is associated with less underpricing (un-

dervaluation). 
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Figure 6: Models, theories, and derived hypotheses 13-14 to explain the impact of VC on short-run 
performance. 

 

For Barry et al. (1990), analyzing the impact of VCFs’ investment size, hence, representing 

firm characteristics, we derive: H13 larger shares of the issuing company’s equity owned by 

VCFs are associated with less underpricing (undervaluation). 

Related to Franzke (2004), who analyzes the impact of VCFs’ reputation, representing firm 

characteristics, we derive: H14 highly prestigious VCFs are associated with less underpricing 

(undervaluation). 

Figure 7: Models, theories, and derived hypotheses 15-16 to explain the impact of VC on short-run 

performance. 
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Related to Cai, Lee, and Sharma (2011), analyzing the firms’ industry focus, addressing firm 

and market characteristics, we infer the following: H15 high-technology companies are more 

subject to underpricing (undervaluation) in hot markets than non-high-technology companies. 

For Chahine, Arthurs, Filatotchev, and Hoskisson (2002), focusing on the diversity of VC syn-

dicates, which we identify as firm characteristics, we deduce: H16 the size and diversity of VC 

syndicates are positively correlated with underpricing (undervaluation). 

 

3.2.4 Hypotheses on long-run post-IPO performance 

To explain our findings on the long-run post-IPO performance, we use the models and theories 

presented in detail in the literature review in chapter 3.1.2. In the first step, we derive one or 

more hypotheses for each presented behavioral theory explaining long-run performance pre-

sented in chapter 3.1.2.1. In the second step, we derive hypotheses for the additional theories 

explaining long-run performance presented in chapter 3.1.2.2. In both steps, referring to Perera 

(2014), we classify the determinants of the beforementioned theories into issue characteristics, 

firm characteristics, and market characteristics. Issue characteristics contain e.g. the offer 

price or the offer size of the IPO. Firm characteristics comprise e.g. the ownership or the size 

of the IPO company. Market characteristics include e.g. investor sentiment, hot markets, and 

average market returns (Perera, 2014). Both steps are illustrated in figures 8-9 and build the 

base of our theoretical framework to elaborate and discuss the findings of our analysis in chap-

ter 6.3. 
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Figure 8: Models, theories, and derived hypotheses 17-20 to explain long-run performance. 
 

First, for the divergence of opinions hypothesis (Miller, 1977), which addresses investors in the 

market, representing market characteristics, we derive the following: H17 over-optimistic opin-

ions of investors lead to short-run overvaluation and long-run underperformance. 

For the impresario hypothesis (Aggarwal & Rivoli, 1990), which focuses on intentional under-

pricing by underwriters, representing issuer characteristics, we infer: H18 underpricing used to 

induce excess demand leads to overvaluation in the early aftermarket resulting in long-run 

underperformance. 

For the investor overreaction hypothesis (De Bondt & Thaler, 1985; Ritter, 1991), like the di-

vergence of opinions hypothesis representing market characteristics, we deduce: 

H19 overreacted purchasing decisions of investors based on over-optimistic opinions lead to 

short-run overvaluation and long-run underperformance. 

For the window of opportunity hypothesis (Ritter, 1991), also addressing market characteristics 

due to investor sentiment, we distil: H20 hot markets incentivize companies to go public to 

profit from investor sentiment leading to short-run overvaluation and long-run underperfor-

mance. 
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Figure 9: Models, theories, and derived hypotheses 21-24 to explain long-run performance. 

 

For the signaling theory (Allen & Faulhaber, 1989; Welch, 1992), focusing on underpricing and 

thus on issue characteristics, we deduce: H21 if information asymmetries exist, underpricing 

is used to signal that the issuing company is of high quality to induce short-run overvaluation. 

And for Grinblatt and Hwang (1989), addressing again ownership and thus firm characteristics 

we conclude: H22 retained equity of owners signals that owners expect issued shares to over-

perform in the long-run. 

Second, for the agency cost theory (Baron, 1982; McConaughy, Dhatt & Kim, 1996), address-

ing equity ownership and thus firm characteristics, we derive: H23 split up ownership results 

in higher agency costs, which could lead to long-run underperformance. And H24 split up own-

ership results in higher agency costs, which leads to long-run operational overperformance but 

also to long-run underperformance of the issued shares. 
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3.2.6 Hypotheses on impact of venture capital on long-run post-IPO perfor-

mance 

To explain our findings of the impact of VC on the long-run post-IPO performance, we use the 

models and theories presented in detail in the literature review in chapter 3.1.2.3. We derive 

one or more hypotheses for each presented study explaining long-run performance presented 

in chapter 3.1.2.3, which build the base of our theoretical framework to elaborate and discuss 

the findings related to the impact of VC on long-run performance presented in chapter 6.3. By 

referring to Perera (2014), we classify the studies’ main determinants into issue characteristics, 

firm characteristics, and market characteristics. 

For Tykvová and Walz (2004), investigating the impact of the VC type, thus, addressing firm 

characteristics, we derive the following hypotheses: H25 independent VCs are positively cor-

related with long-run post-IPO over-performance. H26 Public VCs are negatively correlated 

with long-run post-IPO over-performance. And H27 Corporate VCs are neither positively nor 

negatively correlated with long-run post-IPO over-performance. 

 

Figure 10: Models, theories, and derived hypotheses 25-28 to explain the impact of VC on long-run 
performance. 
 

Hamao, Packer, and Ritter (2000) examine the impact of the VCFs’ home country,  represent-

ing both firm and market characteristics, as on the one hand invested VCFs are partial owners 

of their portfolio companies and on the other hand macroeconomic factors, such as political 
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and legal factors, of the VCFs’ home country potentially lead to divergent performance patterns 

of the VCFs. Based on Hamao, Packer, and Ritter (2000), we derive the following hypothesis: 

H28 foreign VCFs are positively correlated with long-run post-IPO overperformance. 

Related to Dai, Jo, and Kassicieh (2012), who also focus on the VCFs’ home country, and thus 

also address both firm and market characteristics, we reason: H29 investments of foreign 

VCFs are positively correlated with information transparency of the portfolio company. H30 

syndicates of foreign and local VCFs are negatively correlated with information asymmetries 

and monitoring problems. And H31 syndicates of foreign and local VCs are positively corre-

lated with a higher return on investment than other forms of syndicates. 

 

Figure 11: Models, theories, and derived hypotheses 29-32 to explain the impact of VC on long-run 
performance. 

 

From the study by Pommet (2017), who examine VCFs’ investment duration, which we identify 

as a firm characteristic, we derive: H32 investment duration of the VCF is positively correlated 

with a higher post-IPO survival probability of the portfolio company. 

For Coakley, Hadass, and Wood (2007), who study the impact of VCFs’ experience – also a 

firm characteristic, we conclude: H33 experienced VCFs are negatively correlated with post-

IPO long-run operating performance in bubble periods. And H34 bubble periods and investor 

sentiment are positively correlated with low-quality companies going public. 
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Based on Barry et al. (1990), who analyze VCFs’ investment size, which we categorize as a 

firm characteristic, and based on Davidson et al. (2006), who examine the dispersion of  own-

ership and control within a company, which we also classify as a firm characteristic, we con-

clude: H35 the VCFs’ investment size of the portfolio company is positively associated with a 

better long-run post-IPO performance. 

For Krishnan, Ivanov, Masulis, and Singh (2011), addressing VCFs’ reputation, therefore, a 

firm characteristic, we distil: H36 VCF reputation is positively correlated with post-IPO long-run 

performance. H37 VCF reputation is positively correlated with a higher probability of retained 

shares and board seats post-IPO. And H38 retained shares and board seats imply higher con-

trol and are positively correlated with long-run post-IPO performance. 

 

Figure 12: Models, theories, and derived hypotheses 23-35 to explain the impact of VC on long-run 
performance. 
 

For Lee (2012), investigating the underpricing over several days of VC-backed IPOs, which 

we define as undervaluation, being an issue characteristic, we infer: H39 Undervaluation of 

VC-backed companies is negatively correlated with long-run performance. 

For Yip, Su, and Boon Ang (2009), who study the VCFs’ industry investment focus, hence a 

firm characteristic, we deduce: H40 High-technology companies are more subject to long-run 

underperformance in hot markets than non-high-technology companies. And H41 undervalua-

tion is positively correlated with long-run post-IPO performance. 
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Figure 13: Models, theories, and derived hypotheses 36-38 to explain the impact of VC on long-run 
performance. 
 

And for Falconieri, Filatotchev, and Tastan (2019), who focus their study on VC syndicates’ 

size and diversity – also a firm characteristic – we gather: H42 size and diversity of VC syndi-

cates are positively correlated to underpricing. And H43 size and diversity of VC syndicates 

are negatively correlated to long-run post-IPO performance. 

 

Figure 14: Models, theories, and derived hypotheses 39-43 to explain the impact of VC on long-run 
performance. 
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4 Methodology 

4.1 Research design 

Overall, the objective of this thesis is to examine the impact of VCFs’ different determinants on 

companies’ post IPO performance. Our research is progressed in four steps, following a de-

ductive rather than an inductive research approach (Saunders, Lewis & Thornhill, 2009). In the 

first step, we deduct testable propositions about the relationship between two or more concepts 

and variables – formulated in hypotheses – from theories and models introduced by the aca-

demic literature. In the second step, we determine how we measure the selected concepts and 

variables quantitatively, as we identify measurable operational terms. In the third step, we test 

our hypotheses by applying multiple regression models. In the fourth step, we interpret the 

outcomes and either confirm or reject the tested theories and models. Furthermore, we validate 

our findings by conducting expert interviews. 

According to Saunders, Lewis, and Thornhill (2009) the following five requirements are implied 

by a deductive research approach, which we comply with in our research design. First, we use 

a highly structured methodology to ease replication and to assure reliability. Second, we use 

control variables to test our derived hypotheses and to eliminate other variables affecting cau-

salities. Third, concepts and variables need to be operationalized to facilitate quantitative 

measurements, which means that concepts and variables must be defined precisely. Fourth, 

the independency of the researcher is assured, as we use a data set that is publicly available 

and conduct expert interviews to validate findings based on this data set. Fifth, we ensure 

generalization for the impact of VC on European firms’ post-IPO performance with only minor 

limitations, as we analyze all European VC-backed IPOs for a period of ten years, for which 

data was available and validate the findings by our conducted expert interviews. On the con-

trary, an inductive research approach would rather emphasize on first, a more flexible research 

methodology to adapt for insights as research progresses. Second, a focus is primarily set on 

the collection of qualitative data and third, there is less concern with the generalization of find-

ings. 
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Consequently, we choose a mixed methods research approach, as both quantitative and qual-

itative methods are useful for acquiring knowledge. Moreover, we use a sequential procedure, 

as we start with a quantitative method testing theories and concepts by analyzing VC-backed 

companies’ post-IPO performance, which is followed by a qualitative method of conducting 

expert interviews. We decided to conduct expert interviews to validate our findings and to gain 

further insights (Creswell, 2009). 

 

4.2 Data, sample, and time period 

In a first step, we selected an initial list of European companies from Bloomberg with an IPO 

date between 1 September 2007 and 1 September 2017 with at least one VCF as a share-

holder in the ownership history. We selected all European countries, including Switzerland and 

Norway, excluding the United Kingdom and Ireland. Due to the fact that in chapter 2 our data 

does not cover the UK, as well as substantial uncertainty about a potential Brexit scenario, we 

inferred that conducting our research excluding the UK and Ireland offers more explanatory 

value. We only selected primary share offerings - the first issuance of stock from a private 

company for public sale. Secondary offerings - the sale of new or closely held shares of a 

company that has already made an IPO - were excluded (Chen, 2018; Kagan, 2019). We 

obtained an initial list of 84 companies.  

In a second step, we analyzed the ownership structures for the 84 selected companies. Com-

panies that did not have a VCF as a shareholder at the date of IPO were deselected. We 

utilized the Orbis database to analyze the different shareholders. We investigated which VCF 

was listed as an investor, detected the VCF investment duration before IPO and post-IPO and 

analyzed the VCF's investment size at IPO as a percentage of the issuing company. For vari-

ous companies, the investment size at IPO was, however, not available. Further, we analyzed 

whether the VCF exited at IPO.  

In a third step, we gathered information from the website “Crunchbase.com” as well as the 

websites of the VCFs about the VCF type, the VCF country of origin, and the VC age - meas-

ured by the founding year. Moreover, we retrieved the number of deals, including all deals - 

also M&A, the number of deals the VCF was involved as a lead investor as well as the number 
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of exits of the VCF. We cross-checked the data from “Crunchbase.com” with data available on 

the VCF websites where possible. We used the Crunchbase (CB) Investor Rank, developed 

by Crunchbase.com as a proxy for VCF reputation. The CB Rank (Investor) is a dynamic rank-

ing in the Crunchbase dataset and measures the prominence of an investor. It takes various 

signals into account, including the number of connections a profile has, the level of community 

engagement, funding events, news articles, and acquisitions of other companies (Crunchbase, 

2019). We obtained all stock stock prices from the Thomson One database as well as the 

website “www.investing.com”. We cross-checked the stock price data, utilizing the two different 

sources to verify. We retrieved the stock prices in local currencies. As we only consider the 

returns as a relative figure, the currency chosen is not crucial. However, to calculate the com-

panies’ IPO market capitalization, we converted initial offer prices in local currencies to initial 

offer prices in Euro by applying exchange rates retrieved from “Finanzen.net” on 11 September 

2019. 

As ownership or stock prices data was not available for 44 companies, our final sample in-

cludes 40 companies with an IPO date between 2010 and 2017. Our complete dataset is at-

tached to the appendix in figures 4-6. 

 

4.3 Measurement of short-run and long-run performance 

4.3.1 Measurement of short-run market performance 

Short-run market performance can be measured on the primary and secondary market (Ed-

wards & Hanley, 2010; Chan, Wang & Wei, 2004). The primary market is defined as the period 

from the issuing date to the beginning of the first listing on a public stock exchange. The sec-

ondary market is defined as the period from the listing day opening price to a potential delisting 

of the share (Perera, 2014). Primary markets are organized by underwriters who are respon-

sible for the sale of shares to investors. Other researchers, such as Chan et al. (2004), inves-

tigate short-run performance on the primary market. However, the primary market justifies its 

own research and is not the focus of our study, as we analyze both the short-run and the long-

run post-IPO performance. Hence, we only investigate the secondary market where shares 

http://www.investing.com/


 

  70 

are traded on a public stock exchange which is the generally applied research focus in the 

academic literature (Falconieri et al., 2019; Vakrman & Kristoufek, 2015; Lee & Wahal, 2004). 

We divide short-run performance into the return on the first day of trading and the return within 

the first month, defined as 21 trading days. On the first day trading, we measure the level of 

underpricing (overpricing), which we define as the positive (negative) percentage difference 

between the opening price at which the IPO shares are listed on a public stock exchange in 

the secondary market and the closing price of the first day trading, at which the opening price 

is the base. 

In a first step, we calculate the first-day raw returns as the measure for underpricing or over-

pricing (Aggarwal, Leal & Hernandez, 1993; Chi & Padget, 2005; Zouari, Boudriga & Taktak 

2011). 

The RR of a share on the first day of trading is calculated using the following equation 1: 

 

where RRi is defined as the first-day raw return on share i. Pt is the closing price of a share on 

the first trading day in the secondary market. Pt-1 is the listing price on the first trading day in 

the secondary market. 

In a second step, we evaluate the calculated first day raw returns and examine whether an 

IPO is underpriced or overpriced by identifying whether the raw return is positive or negative. 

Underpricing implies that a share is traded for a higher price at the end of the first day trading 

compared to its listing price. Overpricing indicates that a share is traded for a lower price at 

the end of the first day trading compared to its listing price. 

Besides the level of underpricing and overpricing on the first day of trading, we investigate the 

level of undervaluation or overvaluation within the first month, as introduced in chapter 2.2.3. 

Undervaluation (overvaluation) is defined as the positive (negative) percentage difference of 

the cumulated returns of the sample company, measured against an index - in our case the 

STOXX Europe 600, STOXX Europe 600 equal-weight, as well as the industry-specific STOXX 
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Europe 600 applied for each sample company - within the first trading month, starting on the 

first day trading until the closing price of the 21st trading day.  

We follow the commonly applied methodology by Ritter (1991), Aktas, Karan, and Aydogan 

(2003), as well as Finn and Higham (1988) who consider CARs as the superior measure for 

short-run performance, as outlined in chapter 2.2.3, and calculate CARs for the first 21 trading 

days to evaluate whether shares are undervalued or overvalued. 

To calculate CARs, we first determine the abnormal returns (ARs). ARs are generally calcu-

lated relative to a benchmark, e.g. a matching company or an index, as outlined below for 

share i in equation 2: 

 

RRi is the raw return on share i. BRm is the benchmark return for the trading day. We use the 

STOXX Europe 600, the STOXX Europe 600 equal-weight, as well as the industry-specific 

STOXX Europe 600 as an adequate market benchmark for European companies. As we in-

vestigate European companies, we choose the STOXX Europe 600, STOXX Equal Weight 

Europe 600 as we choose the equal weight approach, and according to BCG (2019) the 

STOXX Europe 600 industry specific indexes for each of our cluster industries for more exact 

benchmarking. The STOXX Europe 600 index comprises a fixed number of 600 components, 

representing large, mid and small capitalization companies across 17 countries of the Euro-

pean region: Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxem-

bourg, the Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland, and the 

United Kingdom (STOXX, 2019a). The STOXX Equal Weight Europe 600 is an equivalent 

representation of the large, mid, and small capitalization companies of the STOXX Europe 600 

index (STOXX, 2019b). The STOXX Europe 600 industry indexes comprise companies that 

are are categorized according to their primary source of revenue (STOXX, 2019c). 
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The CARs are calculated as outlined below in equation 3: 

 

where CAR T is the sum of abnormal returns over T=21 trading days and ARt are the abnormal 

returns for each trading day. 

 
Abnormal returns indicate the difference between the return of a share and the expected re-

turn, in our case measured by an index. If CARs are positive, the share performs better than 

what equity markets anticipate and is hence subject to undervaluation. If CARs are negative, 

the share performs worse than what equity markets anticipate and is hence subject to overval-

uation. We use an equal  

Adopting an equal weight approach, the average cumulated abnormal return, is calculated as 

outlined in equation 4, adopting n as the number of CARs considered:  

 

 

As we apply equally-weighted average raw returns (ARRs ew), as well as value-weighted av-

erage raw returns (ARRs vw) in chapter 5.1.1 for the first day trading for the whole sample, 

different years, different countries, and different industry clusters as well as in chapter 5.2.1 

equally-weighted average cumulated abnormal returns (CARs ew) and value-weighted aver-

age CARs (CARs vw) within the first month trading for the whole sample, different years, dif-

ferent countries, and different industry clusters, we outline the calculation. We measure ARRs 

ew by dividing the sum of raw returns of all sample companies by the number of sample com-

panies. We calculate ARRs vw adopting the market capitalization at IPO. We multiply the RR 

of each sample company with the respective individual share of total market capitalization. We 

calculate the total market capitalization by multiplying the individual company’s offer price at 
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IPO with the number of shares issued at IPO. We calculate CARs ew, CARs vw, BHARs ew, 

and BHARs vw following the same approach. 

 

4.3.2 Measurement of long-run market performance 

To assess the long-run market performance of IPOs, the return on the issued shares is a well-

established measure in the academic literature, which, however, discusses diverging method-

ologies (Ritter, 1991; Barber & Lyon, 1997; Lyon, Barber & Tsai, 1999; Mitchell & Stafford, 

2000; Gompers & Lerner, 2003). As mentioned in chapter 2.2.4, and according to Lyon et al. 

(1999), there is no consensus about the superiority of one methodology to another in assessing 

and testing long-run returns. However, two methods are predominantly discussed in the liter-

ature: the event-time approach and the calendar-time approach, whereas according to Perera 

(2014) the event-time approach is applied more often in the academic literature e.g. by Ritter 

(1991), Ljungqvist (1997), and Álvarez and González (2005) among others. For this reason, 

we also choose the event-time approach but want to highlight the associated limitations, which 

are further discussed in chapter 4.7.3. 

The event-time approach comprises two main measures: CARs and BHARs. However, as 

CARs are based on arithmetic, whereas BHARs are based on geometric returns, BHARs 

measure long-run returns more accurately, as geometric mean returns avoid negative return 

problems in long-run abnormal returns. Moreover, CARs implicitly assume monthly portfolio 

rebalancing, as returns are summed up implying that the underlying security is sold, the po-

tential return earned, and a new security bought reinvesting the potential return (Ritter, 1991). 

However, our objective is to measure the long-run return of specific companies, which is why 

considering portfolio rebalancing would distort our findings. Also, differences between CARs 

and BHARs stem from the effect of monthly compounding, as compared to BHARs CARs ig-

nore monthly compounding. Compounding, i.e. the product of one plus the return rate, better 

reflects the return an investor realizes when buying the shares of a company and holding the 

shares for a specific period (Jaskiewicz, González, Menéndez & Schiereck, 2005). However, 

long-run BHARs tend to be positively skewed, as sample firms with an annual return in excess 

of 100% are more common than observing a return on the market index in excess of 100%. 
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Since abnormal returns are calculated as the sample firm return less the market return, the 

abnormal returns are positively skewed (Barber & Lyon, 1997). This aspect is further outlined 

in chapter 4.7.4. Nevertheless, Barber and Lyon (1997) document that CARs are biased fore-

casts of BHARs, which may lead to incorrect implications, which is why we choose the BHARs 

as an appropriate measure for long-term performance. 

Calculating BHARs comprises two steps. In the first step, according to Loughran and Ritter 

(1995) buy-and-hold-returns (BHRs) for company i have to be computed by compounding 

monthly returns the following equation 5: 

 

Start date t is one month after the IPO date, as the short-run period, presented in chapter 4.3.1, 

comprises one month. T is the last month of the investigated post-IPO period, and r i,t is the 

return for firm i on date t. N is the number of months investigated. Dividing the sum of the 

compounded returns by n equals the total equally-weighted average BHRs for company i for 

the investigated period. 

As the objective of this chapter is to investigate the aftermarket abnormal returns of the aver-

age IPO and the overall goal of this study is to function as a point of reference for managers, 

investors, or researchers, equal weights of each company in the calculation of BHRs are ac-

cording to Loughran and Ritter (2000) the appropriate measure. Contrary to the equal weight 

approach, a calculation applying the value weight approach – in which measures are weighted 

with each share of a company’s market capitalization on the whole market capitalization of the 

investigated portfolio – would be biased towards the performance of larger IPOs (Loughran & 

Ritter, 2000). 

Following Ritter (1991), we investigate a long-run aftermarket period of two years exclusive 

the short-run period of one month. Thus, the aftermarket long-run period includes the following 

24 months. Months are defined as subsequent periods of 21 trading days. Consequently, the 

first month of the long-run period comprises the first 21 trading days of the second month. If 

IPO dates are not the first trading day of a month, the first-month long-run period starts one 
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month after the IPO date. For example, if an IPO date is the sixth trading day of a month, the 

first month of the long-run period is the subsequent month starting on the sixth trading day. 

Also, for IPOs that are delisted before the 24 months of the long-run period, the aftermarket 

period is truncated accordingly, and the buy-and-hold period ends with the last listing day. 

In the second step, to calculate the BHARs, the BHRs of a comparable benchmark must be 

computed, as outlined in chapter 4.3.1. Following Loughran and Ritter (1995) to calculate 

BHAR – the market adjusted BHR of company i in event month t – we get the following equation 

6 subtracting the BHRs for the benchmark index from BHRs of company i. 

 

For an equal weight approach, we consequently get equation 7: 

 

Positive values for BHAR indicate that company i outperforms relative to the benchmark index, 

whereas negative values reflect underperformance. 

In chapter 5.3.1, we outline BHARs ew and BHARs vw within two years post-IPO for the whole 

sample, different years, different countries, and different industry clusters, adopting the same 

calculations as outlined in chapter 4.3.1. 
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4.5  Multiple linear and binary regression 

4.5.1 Multiple linear regression: Introduction of ordinary least square method 

To investigate the determinants of short-run and long-run market performance, multiple linear 

regression analysis is conducted by many researchers (Perera, 2014). To identify the key de-

terminants of companies’ post-IPO performance, we apply the ordinary least square method 

(OLS method) – estimating the relationship between one or more independent variables and 

a dependent variable by minimizing the sum of the squares of the difference between the ob-

served and predicted values of the dependent variable (Freedman, Pisani & Purves, 2007). 

Following Perera (2014), we classify the independent, thus, explanatory variables as issue 

characteristics, firm characteristics, and market characteristics. Additionally, we include varia-

bles for different years, countries, as well as industries. In the first step of our analysis, the 

dependent variable is the short-run post-IPO performance as presented in chapter 4.3.1. In 

the second step of our analysis, the dependent variable is the long-run post-IPO performance 

as introduced in chapter 4.3.2.  

We apply the following regression equation 8: 

 

where Ri is the short-run or long-run return, bi is the coefficient of the explanatory variables, di 

represents the explanatory variables, and ei stands for the error term of the model (Perera, 

2014).  
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4.5.3 OLS method: Explanatory variables of short-run and long-run market per-

formance 

For the regression analysis of the short-run performance, measuring underpricing or overpric-

ing after the first trading day, we develop equation 9: 

 

For the regression analysis of short-run performance, measuring undervaluation or overvalu-

ation for the first trading month, we develop equation 10: 

 

For the regression analysis of long-run performance measuring underperformance or overper-

formance within 24 months, starting after the first month, we develop equation 11:   
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With regards to the dependent variables of our regression models, we adopt three measures 

depending on the time period. For the short-run performance, measuring underpricing or over-

pricing on the first day trading, RR stands for the return measure - calculated as the first day 

trading closing price minus the first day trading listing price, divided by the first day trading 

listing price. For the short-run performance, measuring undervaluation or overvaluation within 

the first trading month, CAR represents the return measure - calculated as the sum of returns 

minus the sum of index returns. For the long-run performance, measuring underperformance 

or overperformance within two years post-IPO, BHAR stands for the return measure - calcu-

lated as the difference between companies’ BHRs and BHRs of our benchmark indexes. 

Our regression models contain various independent variables. For the VCF type, VCINVSIN 

indicates the independent VCFs' share, VCINVSCO is the corporate VCFs' share, and 

VCINVSPU is the public VCFs' share of the VCF syndicate investment size. In terms of corpo-

rate governance, VCCOGO presents the weighted corporate governance index of the VC syn-

dicate. Regarding the country of origin, VCFOREIGN represents the share of foreign VCFs of 

the VCF syndicate compared to the IPO companies’ country of origin. Considering the invest-

ment duration, VCIDbIPO is the weighted VCF syndicate investment duration before IPO and 

VCIDsIPO is the weighted VCF syndicate investment duration since IPO. In regards to VCF 

experience, VCAG indicates the weighted VC syndicate age as a proxy for experience. Further 

proxies for VCF experience are VCDEALS as the weighted VCF syndicate’s number of deals 

involved in, VCDEALSLEAD as the weighted VCF syndicate’s number of deals involved in as 

a lead investor, as well as VCEXITS as the weighted VCF syndicate’s number of investment 
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exits. In terms of reputation, VCINVRANK presents the weighted VC syndicate CB investor 

rank as a proxy for reputation. In regards to different investment focuses, VCINFOTE is the 

VCFs' share of the VCF syndicate with the investment focus on technology, VCINFOLS with 

the investment focus on life sciences, VCINFOTELS with the investment focus on technology 

and life sciences, VCINFOOTH with the investment focus on other industries than the before-

mentioned focuses, and VCINFOOTH with no specific investment focus. We further include 

VCIPOEXIT which indicates the share of VCFs of the VC syndicate that exit at IPO. Whenever 

we calculated shares for the beforementioned independent variables on the VC syndicate, if 

we were able to collect all investment sizes for each VCF of the VCF syndicate, we applied a 

weighted average using investment sizes. If, however, one VCF lacked data for its investment 

size, we applied a weighted average based on the number of VCFs within the VCF syndicate. 

Further, we include UNDERPR1 as the level of underpricing, as well as  UNDERVEU6001 as 

the level of undervaluation. 

Moreover, we include independent variables YEAR for the different years, COUNTRY for the 

different countries, and CLUSTERIN for the different industry clusters. 

 

4.5.4 OLS method: F-statistic, t-statistic and adjusted R-squared 

We adopt the F-statistic to test whether our developed OLS regression models are statistically 

significant. The F-statistic tests the joint hypothesis, implying that all model parameters are 

zero except the intercept. The null hypothesis is rejected if the critical value of the F-statistic is 

less than or equal to the F-test statistic. If the null hypothesis is rejected, the developed model 

is significant (Perera, 2014). 
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We further use the conventional t-statistic, following Lyon, Barber, and Tsai (1999), to validate 

our multiple linear regression model. In the first step, as outlined in equation 12, we test the 

null hypothesis that the mean short-run and long-run returns are equal to zero for a sample of 

n firms. 

 

ARt is the sample mean and s (ARt) is the sample standard deviation of returns for the sample 

of n firms. For the short-run period, we apply the t-statistic two times. First, we apply the t-

statistic to the first day return to analyze significance levels of underpricing or overpricing. 

Second, we calculate the t-statistic for the cumulated abnormal returns during the first trading 

month to investigate the significance of undervaluation or overvaluation. For the long-run pe-

riod, we apply the t-statistic to the abnormal buy-and-hold returns for the period of 24 months 

following the first trading month to examine the significance of underperformance or overper-

formance. 

Furthermore, we apply the t-statistic to validate the significance of each of our regression co-

efficients in our multiple linear regression model, which is outlined in the following equation 13: 

 

Where bj is the specific regression coefficient and se bj is the respective standard error, which 

is an estimation of the variance s2. 

Furthermore, we adopt Adjusted R-Squared. R-squared and Adjusted R-squared are statistics 

deduced from analyses based on the general linear model, e.g. the regression model. These 

indicate the proportion of variance in the dependent variable which is explained by the inde-

pendent variables (Miles, 2014). R-squared shows how well data points fit a curve or line. 

Adjusted R-squared also indicates how well terms fit a curve or line, however, adjusts for the 

number of independent variables in a model. Adding useless variables to the model, will de-

crease Adjusted R-squared – adding more useful variables will increase Adjusted R-squared 



 

  81 

(Statistics How To, 2019). We adopt Adjusted R-Squared to investigate the goodness of fit for 

our developed OLS regression models. 

 

4.6 Expert interviews 

Research interviews aim to “...understand the world from the subjects’ point of view, to unfold 

the meaning of peoples’ experiences, to uncover their lived world prior to scientific explana-

tions...” (Kvale, 1996). In an interview, the interviewer asks the interviewee questions to gather 

subjective information about personal experiences, attitudes, perceptions, and beliefs regard-

ing the topic of interest (DeJonckheere & Vaughn, 2019). We chose semi-structured interviews 

because they are seen as the most promising interview form, ensuring reliable data, when 

different persons collect data in the field and if the interaction with the interviewee is a singular 

event (Bernard, 1989). Semi-structured interviews enable us to validate our derived hypothe-

ses and to generate additional data. By conducting the interviews semi-structured we can fur-

ther ask probing and clarifying questions and discuss certain topics in more detail. Hence, we 

are able to discuss the impact of post-IPO performance more holistically by including the opin-

ions of experts into our research. 

 
Referring to DeJonckheere and Vaughn (2019), eleven steps of designing and conducting 

semi-structured interviews are outlined. First, we determine the purpose and scope of the in-

terview. Second, we identify interviewees that are suitable if their professional experience and 

knowledge match with the researched topic (Hatch, 2002). For our study, we chose five ex-

perts, who we introduce in the following, from both the VCF side and the company side as well 

as industry experts with diverse knowledge about start-ups, VC, and IPOs. Our first interviewee 

is Linus Willems, currently Head of M&A and Investments at IONIQ - previously called Hitfox 

Group - one of the most prestigious independent VCFs in Europe. We identify Linus Willems 

as a suitable expert for independent VCFs due to his current position overviewing all invest-

ments by IONIQ and his background as an investment professional at British Private Equity 

firm Permira. Our second interviewee is Friedemann Nierhaus, currently Head of Strategy and 
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Innovation at Liefery, a young logistics company, which is backed by international corporation 

Otto Group. We identify Friedemann Nierhaus as a suitable expert for corporate VCFs because 

of his involvement in investor relations and frequent interactions with corporate investor Otto 

Group. Our third and fourth interviewees are Jonas Baum, co-founder and CEO, as well as 

Christian Klötzer, co-founder and CPO at matchbase, a Berlin-based start-up that received 

funding from a public VCF. We identify the two founders as suitable experts for public VCFs 

because of their experience and previous negotiations for funding with various public investors. 

Our fifth interviewee is Niklas von Heyden, currently Product Manager at code&co, a company 

specialized in tech and user experience with clients such as Rocket Internet, Delivery Hero. 

We identify Niklas von Heyden as a suitable interviewee due to his deep expertise of the Eu-

ropean digital start-up sector. 

Third, we consider ethical issues, incorporating respect, sensitivity, and tact towards partici-

pants throughout the research process (DeJonckheere & Vaughn, 2019). Fourth, we plan lo-

gistical aspects. Interviews can be conducted in various ways, such as face-to-face, via video 

call such as Skype, via phone, among others (DeJonckheere & Vaughn, 2019). We hold our 

interviews via Skype with all our interviewees. Fifth, we develop the interview guide, which 

includes guiding questions, complemented by follow-up and probing questions dependent on 

the responses in the interviews (DeJonckheere & Vaughn, 2019; Kallio et al., 2016). Sixth, we 

aim to establish trust and rapport (DeJonckheere & Vaughn, 2019). To encourage the inter-

viewee to share his or her perspective, the interviewer must listen attentively and demonstrate 

respect and acknowledge the sensitive nature of the conversation (Shank, 2006). Therefore, 

we ensure our interviewees to not ask questions about company-sensitive and confidential 

information. Seventh, we conduct the interview and eighth, reflect on the process and the con-

tent of the interview (DeJonckheere & Vaughn, 2019). Ninth, we analyze the data, by reviewing 

and investigating patterns – in one or several interviews (DeJonckheere & Vaughn, 2019). 

Tenth, we assess our qualitative research on trustworthiness (DeJonckheere & Vaughn, 2019; 

Shenton, 2004). Trustworthiness is measured with four criteria: credibility – do findings repre-

sent the data accurately, transferability – can findings be applied to other contexts, confirma-

bility – are findings biased by the researcher, and dependability – are findings consistent and 
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sustainable over time. Eleventh, we report the results of the interview analysis, which includes 

an in-depth description of the different perspectives (Hatch, 2002). We present a description 

of our interview results in chapter 5.1.2, 5.2.2, as well as 5.3.2, and integrate these findings in 

our discussion in chapter 6.1, 6.2 and 6.3. 

 

4.7 Limitations of findings and generalizability 

4.7.1 Limitations of the research design 

In research, bias occurs when systematic errors are introduced into sampling or testing by 

selecting or considering one outcome or answer over others (Pannucci & Wilkins 2010). 

Hence, biases could reflect a major limitation of our research, as we test a sample for hypoth-

eses and validate our findings with answers from industry experts. In fact, as bias occurs at 

any phase of research, such as the research design, data collection, and data analysis as well 

as data publication, bias can only be restricted by highlighting potential biases for each part of 

our study. To highlight the associated limitations of our research design we shortly outline the 

four steps of our research and infer associated limitations for each step of our research design. 

In the first step, as we deduct testable propositions about the relationship between two or more 

concepts and variables – formulated in hypotheses – from theories and models introduced by 

the academic literature, we identify three biases that might be associated with this first research 

step. First, we might be subject to observation bias, as we derive our own hypotheses from the 

outlined academic models and theories. Observation bias is defined as the process of observ-

ing information including systematic discrepancies from the truth, potentially induced by our 

subjective interpretation (Nunan, Bankhead & Aronson, 2017). Second, we might adopt biases 

inherent in the specific studies that we analyzed, such as the observation bias occurring in the 

data collection of the academic studies. Third, we want to highlight that we are subject to se-

lection bias related to our selection process of the academic literature, which we investigated 

and from which we derived our hypotheses. Selection bias occurs if individuals or groups in a 

study deviate systematically from the population of interest leading to a systematic error in an 

association or outcome (Nunan, Bankhead & Aronson, 2017). The selection bias occurs in our 



 

  84 

case, as we search for appropriate academic literature in data bases and select only a few 

studies that we consider as suited for our research. The academic literature that we analyze 

might, therefore, not represent the whole existing academic literature, thus, indicating the se-

lection bias. In the second step, we determine how we measure the selected concepts and 

variables quantitatively, as we identify measurable operational terms. The associated limita-

tions are presented in chapter 4.7.3. 

In the third step, the testing of our hypotheses with several statistic tests bears limitations, 

which are outlined in chapter 4.7.4. In the fourth step, we interpret the outcomes and either 

confirm or reject the tested theories and models – also by conducting expert interviews. Inher-

ent limitations are presented in the chapter 4.7.5. 
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4.7.2 Limitations of the data, sample, and time period 

We identified several limitations in association with our data, our sample, and the time period. 

First, in regards to our quantitative data sample, the number of observations – 40 – is relatively 

small compared to various other studies which reduces the explanatory value of our study.  

Second, the data we collected could be incomplete or include wrong values. 

Third, as we manually collected data from different databases: Bloomberg, ThomsonOne, Or-

bis as well as Crunchbase.com, Investing.com as well as various other websites, e.g. the indi-

vidual VCF websites, we collected data from various sources that vary in quality and format. 

Fourth, we cannot rule out human error in the data collection as we manually collected the 

data. 

Fifth, concerning our data from Crunchbase, we identify several limitations. Crunchbase col-

lects data on the number of deals involved in, number of deals involved in as a lead investor, 

number of exits, among others, for each VCF. We argue that as some deals by VCFs do not 

get published, the information might be incomplete. Further, as outlined in chapter 4.2 Data, 

sample, and time period, we adopt the CB Rank (Investor), developed by Crunchbase.com as 

a proxy for VCF reputation. Even though Crunchbase states which factors are included in the 

ranking, it does not state the weighting of the individual factors that are taken into account by 

the algorithm. 

Sixth, in our study, we focus on the impact of VCFs. Therefore, we selected VCFs as the only 

investor group of the analysis and deselected other shareholding investors. However, we in-

cluded private equity firms that define VC as a major part of their business. To research the 

focus of the investors, we analyzed the "Investor Type" status on Crunchbase and researched 

the individual VCF websites. 

Seventh, we define the time period analyzed to have limitations. We originally aimed to study 

the period between 2007 and 2017. However, a limited amount of IPOs, as well as unavailable 

data for earlier years, forced us to shorten the time period and to start our analysis in 2010. 

This denies us to study the impact of the financial crisis which would have been an interesting 

time period to include in our analysis. 



 

  86 

Eighth, we consider limitations in how we handled missing data and how we set up our dataset 

and ran it in R. If the investment size of a VCF in one observation was missing, we adopted an 

equal weight for the VCF determinants of all VCFs within the VC syndicate. When we missed 

a specific VCF determinant, we adopted the equally-weighted average of the other VCFs' de-

terminants for the missing VCF determinant. 

Ninth, we excluded the VC determinants VCINVPU and VCINFONSPF from our regression 

equation, as numbers for VCINVPU, VCINVSIN, and VCINVSCO in total add up to 100%. The 

same applies for VCINFONSPF, VCINFOTE, VCINFOLS, and VCINFOTELS. Consequently, 

VCINVSIN, and VCINVSCO have to be interpreted relative to VCINVPU, whereas the same 

principle accounts for VCINFOTE, VCINFOLS, and VCINFOTELS, as these determinants 

have to be interpreted relative to VCINFONSPF. 

 

4.7.3 Limitations of short-run and long-run performance measurement 

We identify seven major limitations regarding our measurements of short-run and long-run 

performance. 

First, one limitation that affects both short-run and long-run measurements is the fact that we 

calculate returns only based on share prices, whereas some studies take dividends into ac-

count (How, 2000; Liu, Uchida & Gao, 2012; Perera, 2014). 

Second, we measure the level of underpricing using first day returns – calculated with the 

listing price and the closing price on the first day in the secondary market. Previous studies 

e.g. by Schultz and Zaman (1994) as well as Aggarwal and Conroy (2000), adopt various time 

intervals, e.g. between 9.30 am and 10 am, 10 am and 10.30 am and so on, during the first 

trading day to calculate returns, which is a more detailed way of calculating the level of under-

pricing (Perera, 2014). Our approach – calculating first day returns only with the listing price 

and the closing price is hence a limitation. 

Third, in our study we only analyze the returns on the secondary market and do not further 

investigate the primary market. Other studies, e.g. Chan et al. (2004) investigate the returns 

on the primary market and secondary market, as defined in chapter 4.3.1, to determine the 

level of underpricing. Even though this approach has a different research focus, it enables the 
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researcher to discuss the levels of underpricing on the two different markets more holistically 

by investigating which market is more impacted by underpricing. 

Fourth, in the academic literature, the first day trading closing price is often assumed to be the 

fair value. Perera (2014) argues that analyzing the level of underpricing on the first day trading 

is insufficient to determine the fair value and hence investigates the level of underpricing for 

up to nine post-listing days. As outlined in chapter 2.2.3, we argue that a substantial amount 

of investors follow early investors which implies a stronger impact over a longer period of time. 

Therefore, we extend our short-run horizon to one full month, including 21 trading days and 

argue the longer time horizon enables us to get closer to the fair value. However, we identify 

as a limitation that none of these approaches can determine the fair value with certainty as 

nobody knows where the fair value is. 

Fifth, we only consider the share price as a KPI which we regard as a limitation. Further finan-

cial KPIs, such as EBITDA or cash flows do not necessarily correlate with the performance of 

shares and to include those in our study would have made our research more comprehensive.  

Sixth, a major limitation affecting the measurement of the long-run performance is the selection 

bias of VC-backed companies in our sample. As we measure against indexes as a benchmark, 

we neglect the option to match VC-backed companies with non-VC-backed companies to pre-

vent the selection bias that VCFs select companies for funding based on specific determinants. 

Engel and Keilbach (2007) argue that examining VC-backed companies and e.g. measuring 

against an index does not comply with the requirement of random samples to prevent such a 

selection bias, as VC-backed companies are systematically selected by VCFs. Hence, to pre-

vent selection bias and to ensure random samples, Engel and Keilbach (2007) suggest build-

ing matches for VC-backed and non-VC-backed companies based on similar probabilities to 

receive VC funding to measure performance. These probabilities are calculated based on de-

terminants, such as the legal form of the companies, the background of the founding team, or 

patent behavior. However, as a significant part of the academic literature measures against 

indexes, we follow their approach (Barber & Lyon, 1997; Yip, Su & Boon Ang, 2009; Ahmad-

Zaluki, Campbell & Goodacre, 2007). 
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Seventh, for missing data points of companies’ daily share prices, we assumed daily returns 

to be zero. This, however, bears the potential of understating or overstating daily returns, which 

affects our measurements against a benchmark, i.e. the level of CARs and BHARs.  

 

4.7.4 Limitations of multiple linear and binary regression 

A major limitation of our multiple linear regression model is that the OLS method is based on 

the assumption that large outliers, i.e. observations with values which are far outside the range 

of most of the other values, can lead to inaccurate OLS regression results (Berenson, Levine, 

Szabat & Krehbiel, 2012). As we kept all potential outliers in our dataset, this reflects a relevant 

limitation.  

A major limitation of our regression test statistics is the fact that we only apply the F-statistic 

and the t-statistic to test for significance. However, as one of the assumptions of linear regres-

sion is that there is no autocorrelation between the residuals, we also could have tested for 

autocorrelation. Autocorrelation exists if data is collected over sequential time periods and a 

residual at any one time period tends to be similar to residuals at time periods close by. When 

a data set has substantial autocorrelation, the validity of the regression model must be ques-

tioned (Berenson et al., 2012). An example of autocorrelation in our study would be that stock 

market returns are autocorrelated with itself, i.e. that past return patterns show the same pat-

tern as current stock market returns (Berenson et al., 2012). However, as autocorrelation of 

stock market returns would justify its own research topic, we neglect the test for autocorrela-

tion. 

Furthermore, as outlined in chapter 4.3.2, measuring BHARs is associated with positive skew-

ness. Consequently, according to Lyon, Barber and Tsai (1999), we could have applied the 

the bootstrapped skewness-adjusted t-statistic to control for the positive skewness effect, rep-

resenting a major limitation as we potentially overstate or understate companies’ long-run post-

IPO performance. 
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4.7.5 Limitations of expert interviews 

Even though semi-structured interviews are an effective way of gathering data, there are also 

limitations associated with this method. 

First, not every interviewee is a suitable participant (Hatch, 2002; DeJonckheere et al., 2019). 

Some participants are difficult to engage in a conversation, give insufficient answers or are not 

willing to share information. Second, the interviewer might not develop a comprehensive inter-

view guide and hence, fail to ask detailed follow-up questions during the interview, leading to 

an inferior research outcome (Denscombe, 2007). Third, interviewees respond differently de-

pending on how they perceive the interviewer, also known as the interviewer effect. This in-

cludes e.g. the sex and the age of the interviewer but also the ethnic origin has a major impact 

on what interviewees are willing to reveal (Denscombe, 2007). Fourth, interviewees are also 

influenced by their perception of what the interview situation requires. Accordingly, they have 

a tendency to respond in a way they assume the interviewer expects them to (Gomm, 2004). 

Fifth, interviewers cannot be certain that interviewees tell the truth. It is the researcher’s re-

sponsibility to pull evidence from data which when interpreted sounds convincing, credible, 

and reliable (Denscombe, 2007). Sixth, due to different sequencing and wording in each inter-

view, comparability of different interviews is limited. It depends on the interviewer skills to de-

velop coherence between different responses (Patton, 1990).  
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5 Data description and analysis 

5.1 Analysis of short-run market performance: underpricing & over-

pricing 

5.1.1 Quantitative analysis 

In this chapter, we describe the results of our conducted performance analysis of company 

returns as well as the results of our conducted multiple linear regression for the short-run per-

formance on the first day of trading. An overview of the results is illustrated in figure 15. The 

summary of our complete dataset is listed in the appendix in figures 1-3.  

 

Figure 15: Results of multiple regression model short-run returns first day. 
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In the first step, we examine the equally-weighted average raw return (ARR ew) as well as the 

value-weighted average raw return (ARR vw) of our sample for the first day of trading, as 

outlined in chapter 4.3.1. In the second step, we describe the overall multiple linear regression 

model and assess its explanatory value. In the third step, we analyze the relationships between 

the independent variables, as defined in chapter 4.4.2, and the dependent variable raw return.  

In regards to our conducted performance analysis, we outline the different positive and nega-

tive ARRs ew and ARRs vw for our total sample. The ARR ew is -3.3%, the ARR vw equals -

2.4%. The negative average returns imply overpricing. Positive values for the average returns 

would indicate underpricing. The ARRs ew and ARRs vw for our sample companies with an 

IPO date in different years, located in different countries and operating in different industry 

clusters are illustrated in the overview of figure 15. 

In terms of the different time periods, we obtain various levels of underpricing and overpricing 

for six distinct years. In total, we observe positive values, indicating underpricing as well as 

negative values, indicating overpricing. When considering the ARR vw, the levels of overpric-

ing are stronger. In terms of geographic distribution, our sample consists of nine different coun-

tries. In most outlined years, the ARRs are negative, indicating overpricing. However, the ex-

planatory value is limited due to the small number of observations for some countries. Regard-

ing the industry-specific distribution, we investigate sample companies in nine industry clus-

ters. However, the number of observations differ significantly – from one observation for Food 

and Beverages as well as Media to 12 observations for Healthcare. Hence, the explanatory 

value in comparing the average returns is limited. 

As the second step, we outline the results of our multiple linear regression model. Our overall 

multiple linear regression model for the first day of trading contains 40 sample companies. 

Indicated by the Adjusted R-squared value of -0.8923, the overall model has very low explan-

atory value. Further, the F-statistic p-value is 0.8487 which implies that our model is not signif-

icant. The independent variables are VCINVSIN, VCINVSCO, VCCOGO, VCFOREIGN, VCID-

bIPO, VCIDsIPO, VCAG, VCINVRANK, VCINFOTE, VCINFOLS, VCINFOTELS, VCIN-

FOOTH, VCDEALS, VCDEALSLEAD, VCEXITS, VCIPOEXIT. Further, we include the differ-

ent years, different countries, as well as different industry clusters. 
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In the following, we analyze whether the results of our multiple linear regression models for the 

level of underpricing and overpricing are in line with our developed hypotheses, as outlined in 

chapter 3.2.2. 

For the impact of VC type, we derived: H8 compared to public or corporate VCFs, independent 

VCFs are less correlated with underpricing. We further distilled: H9 compared to corporate 

VCFs, independent VCFs are more correlated with underpricing. However, our independent 

variables VCINVSIN – investment size of independent VCFs as well as VCINVSCO – invest-

ment size of corporate VCFs are not statistically significant in our model. Hence, we do not 

find support for H8 and H9. 

In regards to the impact of the VCFs’ country of origin, we deduced the following: H10 IPOs 

backed by foreign VCFs coming from countries with strong corporate governance are associ-

ated with less underpricing. The independent variables VCCOGO – VC syndicate corporate 

governance index, as well as VCFOREIGN – the share of foreign VCFs are not statistically 

significant. Therefore, we cannot confirm H10. 

Related to the impact of VCF investment duration, we derived: H11 longer VCF investment 

duration is associated with less underpricing. The independent variables VCIDbIPO – the 

weighted VCF syndicate investment duration before IPO but also VCIDsIPO – the weighted 

VCF syndicate investment duration since IPO turn out to be insignificant in our model. Hence, 

we do not find support for H11. 

For the impact of the VCFs’ experience, we inferred: H12 more experience of VCFs is associ-

ated with less underpricing. The independent variables VCAG – the weighted VCF syndicate 

age, VCDEALS – the weighted VCF syndicate number of deals -, VCDEALSLEAD – the 

weighted VCF syndicate number of deals involved as a lead and VCEXITS – the weighted 

VCF syndicate number of exits - are not significant. As a result, we cannot confirm H12. 

For the impact of VCFs’ investment size, we derived: H13 larger shares of the issuing com-

pany’s equity owned by VCFs are associated with less underpricing. However, due to a lack 

of data regarding the VCF investment size, we could not investigate the impact of firm invest-

ment size and hence cannot assess H13. 
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Related to the impact of VCFs’ reputation, we derived: H14 highly prestigious VCFs are asso-

ciated with less underpricing. The independent variable VCINVRANK – the weighted VCF syn-

dicate Crunchbase investor rank is not statistically significant. Therefore, we do not find sup-

port for H14. 

Related to the VCFs’ industry focus, we inferred the following: H15 high-technology companies 

are more subject to underpricing in hot markets than non-high-technology companies. How-

ever, the independent variable VCINFOTE - the share of the VCF syndicate with the industry 

focus technology and also the independent variable VCINFOTELS - the share of the VCF 

syndicate with the industry focus technology and life sciences are not significant. Conse-

quently, we do not find support for H15. 

For the diversity of VC syndicates, we deduced: H16 the size and diversity of VC syndicates 

are positively correlated with underpricing. As our data was insufficient to analyze the size of 

VC syndicates, we only considered the VC syndicate diversity. However, none of the inde-

pendent variables VCINFOTE – the share of the VCF syndicate with the industry focus tech-

nology -, VCINFOLS – the share of the VCF syndicate with the industry focus life sciences -, 

VCINFOTELS – the share of the VCF syndicate with the industry focus technology and life 

sciences -, VCINFOOTH – the share of the VCF syndicate with a different industry focus than 

the before mentioned industries - are significant. Moreover, the independent variable 

VCFOREIGN - representing foreign VCFs, is not statistically significant. As a result, we 

cannot confirm H16. 

 

5.1.2 Qualitative analysis 

In this chapter, we outline the main findings of our conducted expert interviews concerning the 

importance of VC and IPOs as well as the impact of different VCF determinants on underpricing 

and overpricing. 

In the first step, we asked our interviewees to evaluate the importance of VC for compa-

nies,  the importance of IPOs for VCFs and companies, and the importance of IPO as an exit 

strategy for VCFs. First, we asked them to rate the importance for each of these categories 
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from 1=not important to 5=very important and to state the rationale behind their assigned im-

portance score. 

First, regarding the importance of VC for companies, all our interviewees agree that VC has a 

high to very high importance for companies, especially in the digital sector (Willems, 2019) and 

in the growth stage of a company (Klötzer & Baum, 2019) as companies need capital to scale 

their business and to grow fast. Regarding the importance of IPOs for companies, our inter-

viewees agree on a high to very high importance. Klötzer and Baum (2019) argue the largest 

amounts of money can be raised through an IPO. Von Heyden (2019) refers to the opportuni-

ties that raised money through an IPO offers, such as expansions or new product development. 

Nierhaus (2019), however, also outlines the risk of an issued share that does not perform well 

on capital markets, such as reputational damages for the issuing company and the VCF. In 

terms of the importance of IPOs as an exit strategy for VCFs – compared to M&A or secondary 

purchases - our interviewees assign a medium importance score of 3.5. Von Heyden (2019) 

states that IPOs have the highest returns on investment and strengthen the reputation of an 

IPO company. Nierhaus (2019) points out that the valuation of a portfolio company in an IPO 

is likely to be higher than through other exits. Willems (2019), as well as Klötzer and Baum 

(2019), however, argue that most VCFs prefer M&A or secondary purchase deals as IPOs are 

more complex transactions that require more preparation, time, and effort. 

Second, we outline the main findings regarding how the defined VC determinants impact un-

derpricing and overpricing according to our interviewees. In terms of how the VCF type impacts 

underpricing or overpricing, Willems (2019) states that independent VCFs, which take the time 

and effort to aim for an IPO, will most likely use the IPO as an exit strategy and sell their stake 

in the portfolio company at the IPO as it enables VCFs to generate the highest profit possible 

which is the superior goal of independent VCFs. Hence, they focus on generating the highest 

profit at IPO, assuming they exit immediately at IPO, and try to avoid high levels of underpric-

ing. Nierhaus (2019) points out that independent VCFs, as well as corporate VCFs might not 

sell their total stake in the company at IPO and rather focus on the long-run performance and 

not on the first-day return. Hence, they accept higher levels of underpricing to attract investors, 

creating a higher demand for the issued share which leads to an increasing share price. 



 

  95 

Regarding the VCs firm country of origin, our interviewees state that VCFs from countries with 

strong corporate governance are associated with less underpricing. Klötzer and Baum (2019), 

as well as Nierhaus (2019) highlight the positive signals that strong governance has on capital 

markets. Klötzer and Baum (2019) outline that corporate governance ensures higher transpar-

ency and accountability which reduces uncertainty for investors. This could have the effect that 

investors purchasing shares at IPO expect less risk compensation at IPO and hence demand 

lower levels of underpricing. 

For the impact of VCFs' investment duration, Willems (2019) argues that longer investment 

duration gives the VCF a better understanding of the company and enables the VCF to better 

evaluate the portfolio company. Investors regard this as a signaling effect for a better quality 

of the IPO company which reduces the level of underpricing. Nierhaus (2019) points out if 

VCFs have already been shareholders for a long period, they might want to stay shareholders 

and are hence more interested in the long-run performance. Therefore, VCFs accept higher 

levels of underpricing to attract more investors which could lead to a superior long-run share 

price performance. Klötzer and Baum (2019) state that if the VCF has been invested for a long 

period of time, the VCF might have planned the IPO extensively and aims for a big exit. Hence, 

VCFs might prevent underpricing to generate the highest return on investment when exiting at 

the IPO. 

In terms of the VCFs' investment experience, Von Heyden (2019) argues that more experi-

enced VCFs have most likely conducted IPOs before and hence send signals of confidence to 

capital markets. However, he states that this could have different effects on the level of under-

pricing. Either, investors regard the experience of the VCF as an indicator for the quality of the 

issuing company, leading to less underpricing or investors are more concerned that the expe-

rienced VCF might “inflate the company before IPO” to signal quality of the company, e.g. by 

boosting sales or improving profitability which leads to higher levels of underpricing. 

Nierhaus (2019) points out that more experienced and reputable VCFs also have a bigger 

network that enables them to share information about the value of the portfolio company with 

potential investors on the secondary market and reduce information asymmetries for these 
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potential investors. Hence, less risk compensation for the investor is needed and hence, com-

panies might not be underpriced. 

Regarding the VCFs' reputation, Von Heyden (2019) states that highly prestigious VCFs attract 

investors. If many investors, attracted by a highly prestigious VCF, aim to buy newly issued 

shares, the stock price quickly rises which might also lead to major media coverage. As pres-

tigious VCFs aim to be associated with prominent investments, they accept higher levels of 

underpricing to guarantee a high demand for the newly issued shares. Willems (2019), as well 

as Klötzer and Baum (2019), argue that the impact of reputation on underpricing depends on 

the strategic goal of prestigious VCFs to stay shareholders after the IPO. If VCFs stay share-

holders after the IPO, they will most likely focus on superior long-run performance and accept 

higher levels of underpricing to guarantee the attraction of investors at the IPO. 

In terms of the VCFs' industry investment focus, Willems (2019) and Nierhaus (2019) argue 

that VCFs that invest in digital or high-technology business models develop unrealistic valua-

tions for their portfolio companies which might not get accepted by capital markets. Hence, 

investors might assume that issuing companies backed by VCFs, focusing on digital or high-

technology business models, are associated with higher levels of underpricing. Von Heyden 

(2019) argues that VCFs, which invest in high-technology companies can be associated with 

underpricing because the product offerings of these portfolio companies often aspire to create 

new markets and the associated high risk needs to be compensated with higher levels of un-

derpricing. 
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5.2 Analysis of short-run market performance: undervaluation & 

overvaluation 

5.2.1 Quantitative analysis 

In this chapter, we present the results of our conducted performance analysis of company 

returns and the results of our conducted multiple linear regression models for the short-run 

performance within the first month post-IPO. In the figures 16-18, we illustrate an overview of 

the results. The summary of our regression models is compiled in the appendix in figures 1-3. 

In the first step, we analyze the equally-weighted average cumulated abnormal returns (CAR 

ew), as well as the value-weighted average cumulated abnormal returns (CAR vw) for the 

conducted multiple linearr regressions in the first month of trading, as outlined in chapter 4.3.1. 

In the second step, we describe the three conducted overall multiple linearr regression models. 

We measure CARs against the STOXX Europe 600, the STOXX Europe 600 ew as well as the 

STOXX Europe 600 industry, and evaluate their explanatory values. In the third step, we ex-

amine the relationships between the independent variables, that we defined in chapter 4.4.2, 

and the dependent variable cumulated abnormal return (CAR).  

In terms of our conducted performance analysis, we present the different positive and negative 

CARs ew and CARs vw for our total sample. We outline these numbers for all three conducted 

regression analyses, adopting the STOXX Europe 600, the STOXX Europe 600 ew as well as 

the STOXX Europe 600 industry. 

For the STOXX Europe 600 total sample, the CAR ew is -3.1%, the CAR vw is -2.9%. For the 

STOXX Europe 600 ew total sample, the CAR ew and CAR vw equal -2.8%. For the STOXX 

Europe 600 vw total sample, the CAR ew is -3.1% and the CAR vw equals -2.9%. The negative 

average returns imply overvaluation. Positive values for the average would indicate underval-

uation. All CARs ew and CARs vw for our sample companies with an IPO date in different 

years, located in different countries and operating in different industry clusters, are illustrated 

in figure XX. 

In the second step, we present the results of our three multiple linear regression models for 

the first month post-IPO. All three models contain 40 sample companies. The STOXX Europe 

600 model has an Adjusted R-squared of 0.9831, indicating high explanatory value. The p-
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value of the F-statistic is slightly above 0.10 with a value of 0.1014, which indicates the overall 

model is not significant at a level of 10%. The STOXX Europe 600 ew model has an Adjusted 

R-squared of 0.8612, indicating high explanatory value. The p-value of the F-statistic is 0.29, 

implying that the overall model is not significant. The STOXX Europe 600 Industry model has 

an Adjusted R-squared of 0.9409, which means high explanatory value. The p-value of the F-

statistic is 0.19, which indicates that the overall model is not significant. 

 

Figure 16: Results of multiple regression model on short-run returns 1st month, STOXX Europe 600. 
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The independent variables are VCINVSIN, VCINVSCO, VCCOGO, VCFOREIGN, VCIDbIPO, 

VCIDsIPO, VCAG, VCINVRANK, VCINFOTE, VCINFOLS, VCINFOTELS, VCINFOOTH, 

VCDEALS, VCDEALSLEAD, VCEXITS, VCIPOEXIT, and UNDERPR1. Further, we include 

the different years, different countries, as well as different industry clusters. 

In the following, we analyze whether the results of our multiple linear regression models for the 

level of undervaluation and overvaluation are consistent with our developed hypotheses, as 

outlined in chapter 3.2.2. As we considered the level of undervaluation and overvaluation as 

an extension of the concept of underpricing and overpricing on the first day of trading, we adopt 

the same hypotheses. 

For the impact of VC type, we distilled: H8 compared to public or corporate VCFs, independent 

VCFs are less correlated with undervaluation. We further derived: H9 compared to corporate 

VCFs, independent VCFs are more correlated with undervaluation. 

In the STOXX Europe 600 model, the independent variable VCINVSIN – the share of inde-

pendent VCFs in a VCF syndicate – has a t-statistic p-value of 0.05, indicating significance at 

a level of 5%. The coefficient equals -0.7. Similarly, in the STOXX Europe 600 Industry model, 

the variable VCINVSIN has a t-statistic p-value of 0.08, which implies significance at a level of 

10%. The coefficient is also -0.7. In the STOXX Europe 600 model, the independent variable 

VCINVSCO – the share of corporate VCFs in a VCF syndicate – has a t-statistic p-value of 

0.8, which indicates significance at a level of 10%. Its coefficient is -0.4. Therefore, compared 

to the share of public VCFs in VCF syndicates, a one-unit increase in the share of independent 

VCFs in a VCF syndicate lowers CARs by 0.7 units. A one-unit increase in the share of corpo-

rate VCFs in a VCF syndicate, compared to the share of public VCFs in VCF syndicates, lowers 

CARs by 0.4 units. Hence, we accept H8 independent VCFs are less correlated with underval-

uation. However, we do not find support for H9. 
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Figure 17: Results of multiple regression model on short-run returns 1st month, STOXX Europe 600 ew. 
 

Related to the impact of the VCFs’ country of origin, we derived the following: H10 IPOs backed 

by foreign VCFs coming from countries with strong corporate governance are associated with 

less undervaluation. The independent variable VCCOGO – the VC syndicate corporate gov-

ernance index - in the STOXX Europe 600 model, has a t-statistic p-value of 0.08, indicating 

significance at a level of 10%. The coefficient is -0.07. This indicates that stronger corporate 

governance leads to less performance. Hence, we do not find support for H10. 
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Related to the impact of the VCF investment duration, we deduced: H11 longer VCF invest-

ment duration is associated with less undervaluation. In the STOXX Europe 600 model, the 

independent variable VCIDbIPO – the weighted VCF syndicate investment duration before IPO 

has a t-statistic p-value of 0.10, indicating significance at a level of 10%. The coefficient of 

VCIDbIPO equals -0.03 which implies that a unit increase in the VCF investment duration be-

fore IPO leads to a decrease in performance. Further, in the STOXX Europe 600 model, the 

independent variable VCIDsIPO – the weighted VCF syndicate investment duration since IPO 

has at-statistic p-value of 0.06, which implies significance at a level of 10%. Its coefficient is 

0.09. In the STOXX Europe 600 Industry model, VCIDsIPO has a t-statistic p-value of 0.1, 

indicating significance at a 10% level. The coefficient is 0.11. 

The coefficients for VCIDsIPO indicate that a one-unit increase in VCF investment duration 

leads to higher performance. Hence, at least in terms of the VCF investment duration since 

IPO we find partially support in favor of H11. 
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Figure 18: Results of multiple regression model on short-run returns 1st month, STOXX Europe 600 
industry. 

 

For the impact of the VCFs’ experience, we derived: H12 more experience of VCFs is associ-

ated with less undervaluation. The two independent variables VCAG – the weighted VCF syn-

dicate age, as well as VCDEALSLEAD – the weighted VCF syndicate number of deals involved 

as a lead are not significant in any of the three models. VCDEALS – the weighted VCF syndi-

cate number of deals is significant in the STOXX Europe 600 model with a t-statistic p-value 

of 0.05, indicating statistical significance at the 10% level. Similarly, in the STOXX Europe 600 
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Industry model, the t-statistic p-value of VCDEALS is 0.09, implying statistical significance at 

the 10% level as well. The coefficients of both are 0.0. The independent variable VCEXITS – 

the weighted VCF syndicate number of exits is significant with a t-statistic p-value of 0.09 at 

the 10% level. The coefficient is also 0.0. We conclude that an increase in experience, meas-

ured by the weighted VCF syndicate number of deals and the weighted VCF syndicate number 

of exits, does not have an impact on performance. Therefore, we do not find any support in 

support of H12. 

For the impact of VCFs’ investment size, we inferred: H13 larger shares of the issuing com-

pany’s equity owned by VCFs are associated with less undervaluation. However, due to a lack 

of data regarding the VCF investment size, we could not investigate the impact of firm invest-

ment size and cannot assess H13. 

Related to the impact of VCFs’ reputation, we derived: H14 highly prestigious VCFs are asso-

ciated with less undervaluation. The independent variable VCINVRANK – the weighted VCF 

syndicate Crunchbase investor rank has a t-statistic p-value of 0.05 in the STOXX Europe 600 

model and a p-value of 0.09 in the STOXX Europe 600 Industry model. Hence, the variable is 

significant in both models – at the 10% level in the STOXX Europe 600 model and at the 10% 

level in the STOXX Europe 600 Industry model. The coefficient in both models is 0.0. Hence, 

an increase in prestige does not influence performance. Therefore, we do not find support for 

H14. 

Related to the VCFs’ industry focus, we deduced the following: H15 high-technology compa-

nies are more subject to undervaluation in hot markets than non-high-technology companies. 

In the STOXX Europe 600 model, the VCINFOTE - the share of the VCF syndicate with the 

industry focus technology has a t-statistic p-value of 0.07, which indicates significance at a 

level of 10%. Its coefficient is 0.23, implying that an increase in the share of VCF syndicates 

with the industry focus technology leads to higher performance. As we assume that we are in 

a time period of hot markets, due to quantitative easing after the financial crisis - which is 

further discussed in chapter 6.2, we find support for H15. 

For the diversity of VC syndicates, we derived: H16 the size and diversity of VC syndicates are 

positively correlated with undervaluation. As our data was insufficient to analyze the size of VC 
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syndicates, we only considered the VC syndicate diversity. In the STOXX Europe 600 model, 

the independent variables VCINFOTE – the share of the VCF syndicate with the industry focus 

technology, as well as VCINFOLS – the share of the VCF syndicate with the industry focus life 

sciences are both significant at a 10% level. VCINFOTE has a t-statistic p-value of 0.07 and a 

coefficient of 0.23. VCINFOLS has a t-statistic p-value of 0.06 and a coefficient of 0.28. A one-

unit increase in the share of VCINFOTE or VCINFOLS leads to higher performance and, thus, 

to higher levels of undervaluation. Consequently, at least in terms of VCF syndicate diversity, 

we find partial evidence for H16, as the other variables for VCF diversity VCINFOTELS and 

VCINFOOTH are not significant. Further, the independent variable VCFOREIGN - repre-

senting foreign VCFs, is also not significant.  

We further find significant results for the dummy variable VCIPOEXIT, which indicates whether 

a VCF exits at IPO. In the STOXX Europe 600 model, the t-statistic p-value of VCIPOEXIT is 

0.06, indicating significance at a level of 10%. The coefficient is 11.22. In the STOXX Europe 

600 Industry model, the t-statistic p-value equals 0.09, also implying significance at a 10% 

level. Its coefficient is slightly higher than in the STOXX Europe 600 model and equals 12.36. 

We conclude, if VCFs exit at IPO, the company performance improves. 

Regarding different years, we identify statistical significance for 2011, 2014, 2015, 2016, and 

2017 in the STOXX Europe 600 model, as well as in the STOXX Europe 600 Industry model, 

indicating that a company’s first month post-IPO performance was superior to the year 2010, 

if the IPO was conducted in one of the before mentioned years. In terms of different industry 

clusters, we find statistical significance for the STOXX Europe 600 industry cluster media and 

the STOXX Europe 600 industry cluster retail, indicating that these industry clusters show su-

perior performance within the first month post-IPO than the STOXX Europe 600 industry clus-

ter chemicals. Considering the different countries, we observe statistical significance for Ger-

many, Netherlands, and Sweden, indicating that IPOs in these countries are associated with 

superior performance compared to Denmark. However, as we focus on European IPOs in 

general, we do not further discuss the differences between distinct European countries. 
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5.2.2 Qualitative analysis 

In this chapter, we outline the main findings of our conducted expert interviews concerning the 

impact of different VCF determinants on undervaluation and overvaluation.  

In terms of how the VC type impacts the level of undervaluation and overvaluation, Willems 

(2019) argues that investment professionals at independent VCFs support their portfolio com-

panies more actively and superiorly than corporate or public VCFs. Hence, if they do not exit 

at IPO and stay shareholders after IPO, investors anticipate superior performance of the re-

spective company and value shares higher, resulting in a better performance compared to the 

market. Therefore, shares might be undervalued. Nierhaus (2019) however, states that inde-

pendent VCFs put major efforts into “getting a portfolio company IPO-ready”. Therefore, inde-

pendent VCFs carefully pay attention to e.g. sales numbers or the levels of profitability giving 

a highly positive impression at IPO – when the VCF also exits. As a result, Nierhaus (2019) 

assumes that the share price of a company, backed by an independent VCF, will develop not 

as positively as the market index. 

Regarding the impact of the VCFs’ country of origin, Klötzer and Baum (2019) outline that local 

VCFs have a deeper knowledge of local markets and a superior network than foreign VCFs. 

Hence, investors assume that companies, backed by foreign VCFs, did not receive as much 

support from their VCFs as comparable companies, backed by local VCFs. This will be also 

reflected in an inferior share price performance. Willems (2019), however, states that foreign 

VCFs are often associated with more prestige, e.g. prominent VCFs in Silicon Valley, e.g. Ac-

cel Partners or Index Ventures. Investors might be attracted by the big names and thus, price 

these shares higher. Nierhaus (2019) points out the negative signaling effect of a foreign VCF, 

coming from a country with strong corporate governance, exiting the portfolio company at IPO. 

Investors take the exit as a negative indicator for future performance and consider this in their 

valuations. Consequently, the share price performance will be more negative. 

For the impact of the investment duration of VCFs, Nierhaus (2019) states, that the longer a 

VCF is a shareholder of the portfolio company, the longer the portfolio company can receive 

support and also benefit from the experience of the VCF. Investors take this into their valuation 
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models and value the shares of these companies higher. Von Heyden (2019) disagrees and 

argues that VCFs do not favor investments over a very extensive time period. As a result, if 

VCFs have been shareholders for an extensive time period, investors, purchasing the issuing 

company’s shares, might regard this as a negative signaling effect, indicating that the VCF has 

not found a potential buyer for a portfolio company with inferior performance yet and consider 

this negatively in their valuation, which leads to undervaluation. 

In terms of VCF experience, Von Heyden (2019) outlines that the effect depends on whether 

the experienced VCFs stay shareholders after IPO or exit at IPO. If a VCF stays a shareholder, 

investors will consider this as a sign of confidence in the portfolio company which might lead 

to a superior share price performance within the first month. If the experienced VC however 

exits, investors might be concerned that the VCF “inflated the company before IPO”. Hence, 

the share price performance will be inferior. Klötzer and Baum (2019) confirm this rationale 

and outline that the effect of VCF experience on the short-run performance significantly de-

pends on whether VCFs exit. 

In regards to the impact of VCF investment size, Willems (2019) argues that if a VCF, espe-

cially a highly prestigious VCF, holds a major stake in a company after IPO, potential inves-

tors interpret this big investment as an indicator of portfolio company quality and value the 

shares of this company higher. Nierhaus (2019) however points out there might be negative 

effects on the share price if a VCF, which holds a major stake in the company, exits at IPO. 

In regards to the VCF reputation, Willems (2019) argues, as outlined before, that if a com-

pany is backed by a highly prestigious VCF, capital markets anticipate a superior operational 

long-run performance and therefore, also value shares higher in the short-run. Klötzer and 

Baum (2019) outline that an exit at IPO of public and corporate VCFs has even more nega-

tive consequences than an exit of a more prestigious independent VCF. The two industry ex-

perts state that public and corporate VCFs are more long-term oriented and often pursue not 

only purely financially-driven goals. If “even these VCFs” exit at IPO, potential investors will 

value the shares lower, leading to a lower share price performance. 

In terms of the diversity and the size of VC syndicates, Willems (2019) points out that two po-

tential effects on the share price performance within the first month are possible. Either 
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potential investors consider a big and diverse VC syndicate as a positive influence on the re-

spective company, in terms of e.g. innovation, creativity, experts with different backgrounds 

that offer superior guidance and support for the portfolio company. However, a more diverse 

and bigger VC syndicate could have negative implications as more stakeholder interests and 

goals need to be aligned which, according to Willems (2019) can have negative implications 

for the share price performance. Klötzer and Baum (2019), as founders and executives, con-

firm the rationale, that aligning various strategic goals of different VCFs within the board of a 

company can be challenging. 

 

5.3 Analysis of long-run market performance: underperformance & 

overperformance 

5.3.1 Quantitative analysis 

In this chapter, we present the results of our conducted performance analysis of company 

returns and the results of our conducted multiple linear regression models for the long-run 

performance within two years after IPO. In figures 19-21, we illustrate an overview of the re-

sults.  

In the first step, we analyze the equally-weighted average buy-and-hold abnormal returns 

(BHAR ew), as well as the value-weighted average buy-and-hold abnormal returns (BHAR vw) 

for the conducted multiple linear regressions within two years post-IPO, as introduced in chap-

ter 4.3.2 for our total sample. In the second step, we outline the three conducted overall multi-

ple linear regression models. We measure BHARs against the STOXX Europe 600, the 

STOXX Europe 600 ew as well as the STOXX Europe 600 Industry, and analyze their explan-

atory values. In the third step, we investigate the relationships between the independent vari-

ables, that we specified in chapter 4.4.2, and the dependent variable buy-and-hold abnormal 

return (BHAR).  

Regarding our conducted performance analysis, we depict the different positive and negative 

BHARs ew and BHARs vw for our total sample. We present these numbers for all three con-

ducted regression analyses, adopting the STOXX Europe 600, the STOXX Europe 600 ew as 

well as the STOXX Europe 600 Industry. Considering the STOXX Europe 600 total sample, 
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the BHAR ew equals -7.7%, the BHAR vw is 34.9%. For the STOXX Europe 600 ew total 

sample, the BHAR ew is -11.0% and the BHAR vw equals 32.5%. In regards to the STOXX 

Europe 600 vw total sample, the BHAR ew is -7.3% and the BHAR vw is 33.4%. The negative 

BHARs indicate underperformance. Positive BHARs imply overperformance. All BHARs ew 

and BHARs vw for our sample companies with an IPO date in different years, located in differ-

ent countries and operating in different industry clusters, are illustrated in figures 19-21. 

 

Figure 19: Results of multiple regression model on long-run returns 2 years, STOXX Europe 600. 
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In the second step, we outline the results of our three multiple linear regression models for the 

two years post-IPO. All three models comprise 40 sample companies. The STOXX Europe 

600 model has an Adjusted R-squared of 0.62, indicating moderate explanatory value. The p-

value of the F-statistic is 0.46, which indicates that the overall model is not statistically signifi-

cant. The STOXX Europe 600 ew model has an Adjusted R-squared of -1.4, which implies 

very low explanatory value. The p-value of the F-statistic is 0.88, indicating that the overall 

model is not significant. 

Indicated by the Adjusted R-squared value of -1.4, the overall model has very low explanatory 

value. The STOXX Europe 600 Industry model has an Adjusted R-squared of 0.87, which im-

plies high explanatory value. The p-value of the F-statistic is 0.87, indicating that the overall 

model is not significant. 

The independent variables are VCINVSIN, VCINVSCO, VCCOGO, VCFOREIGN, VCIDbIPO, 

VCIDsIPO, VCAG, VCINVRANK, VCINFOTE, VCINFOLS, VCINFOTELS, VCINFOOTH, 

VCDEALS, VCDEALSLEAD, VCEXITS, VCIPOEXIT, and UNDERVEU600IN1. Further, we 

include the different years, different countries, as well as different industry clusters. 

In the following, we investigate whether the results of our multiple linear regression models for 

the level of underperformance and overperformance are in line with our developed hypotheses, 

as outlined in chapter 3.2.4. 
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Figure 20: Results of multiple regression model on long-run returns 2 years, STOXX Europe 600 ew. 

 

For the impact of VC type, we distilled: H25 independent VCs are positively correlated with 

long-run post-IPO over-performance. H26 Public VCs are negatively correlated with long-run 

post-IPO over-performance. And H27 Corporate VCs are neither positively nor negatively cor-

related with long-run post-IPO over-performance. However, our independent variables 

VCINVSIN – investment size of independent VCFs as well as VCINVSCO – investment size 

of corporate VCFs are not statistically significant in any of the three regression models. Hence, 

we do not find support for H25, H26, and H27. 
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Related to the impact of the VCFs’ country of origin, we derived the following: H28 foreign 

VCFs are positively correlated with long-run post-IPO overperformance. H29 investments of 

foreign VCFs are positively correlated with information transparency of the portfolio company. 

H30 syndicates of foreign and local VCFs are negatively correlated with information asymme-

tries and monitoring problems. And H31 syndicates of foreign and local VCs are positively 

correlated with a higher return on investment than other forms of syndicates. However, the 

independent variable VCFOREIGN is not statistically significant in any of our three models. 

Hence, we do not find support for H28, H29, H30, and H31. 

For the impact of VCF investment duration, we deduced: H32 investment duration of the VCF 

is positively correlated with a higher post-IPO survival probability of the portfolio company. The 

independent variable VCIDbIPO – the weighted VCF syndicate investment duration before IPO 

and the VCIDsIPO – the weighted VCF syndicate investment duration since IPO are not sta-

tistically significant. Consequently, we do not find support for H32. 

Related to the impact of the VCFs’ experience, we derived H33 experienced VCFs are nega-

tively correlated with post-IPO long-run operating performance in bubble periods. And H34 

bubble periods and investor sentiment are positively correlated with low-quality companies 

going public. The independent variables VCAG – the weighted VCF syndicate age, VCDEALS 

– the weighted VCF syndicate number of deals -, VCDEALSLEAD – the weighted VCF syndi-

cate number of deals involved as a lead and VCEXITS – the weighted VCF syndicate number 

of exits - are not significant. As a result, we cannot confirm H33 and H34. 
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Figure 21: Results of multiple regression model on long-run returns 2 years, STOXX Europe 600 indus-
try. 

 

For the impact of VCFs’ investment size, we distilled: H35 the VCFs’ investment size of the 

portfolio company is positively associated with a better long-run post-IPO performance. How-

ever, due to a lack of data regarding the VCF investment size, we could not investigate the 

impact of firm investment size and hence cannot assess H35. 

Related to the impact of VCFs’ reputation, we derived: H36 VCF reputation is positively corre-

lated with post-IPO long-run performance. H37 VCF reputation is positively correlated with a 

higher probability of retained shares and board seats post-IPO. And H38 retained shares and 
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board seats imply higher control and are positively correlated with long-run post-IPO perfor-

mance. However, the independent variable VCINVRANK – the weighted VCF syndicate 

Crunchbase investor rank is not statistically significant. Therefore, we do not find support for 

H36, H37, and H38.  

For the impact of undervaluation on the long-run performance of companies, we derived H39 

Undervaluation of VC-backed companies is negatively correlated with long-run performance. 

However, the independent variable UNDERVEU600IN1 is not statistically significant. Con-

sequently, we cannot confirm H39.  

Related to the VCFs’ industry focus, we inferred the following: H40 High-technology companies 

are more subject to long-run underperformance in hot markets than non-high-technology com-

panies. And H41 undervaluation is positively correlated with long-run post-IPO performance. 

However, the independent variable VCINFOTE - the share of the VCF syndicate with the in-

dustry focus technology and also the independent variable VCINFOTELS - the share of the 

VCF syndicate with the industry focus technology and life sciences are not significant. There-

fore, we do not find support for H40 and H41. 

For the diversity of VC syndicates, we derived: H42 size and diversity of VC syndicates are 

positively correlated to underpricing. And H43 size and diversity of VC syndicates are nega-

tively correlated to long-run post-IPO performance. As our data was insufficient to analyze the 

size of VC syndicates, we only considered the VC syndicate diversity. However, none of the 

independent variables considering the investment focus - VCINFOTE, VCINFOLS, VCINFO-

TELS, VCINFOOTH and also the independent variable VCFOREIGN - representing for-

eign VCFs, are significant. Consequently, we cannot confirm H42 and H43. 

 

5.3.2 Qualitative analysis 

In this chapter, we outline the main findings of our conducted expert interviews concerning the 

impact of different VCF determinants on underperformance and overperformance.  

In terms of the VC type, all of our interviewees agree that companies backed by independent 

VCFs have a better performance in the long-run than companies backed by corporate or public 
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VCFs. Willems (2019) states that the investment professionals at independent VCFs are better 

skilled and more experienced and can hence, support the portfolio companies better. Von Hey-

den (2019) highlights that independent VCFs need superior performance compared to corpo-

rate or public VCFs as the institutional investors of independent VCFs expect higher returns 

on investments. Nierhaus (2019) agrees with this and further outlines that independent VCFs 

hence put more pressure regarding the financial performance on their portfolio companies. 

Klötzer and Baum (2019) argue that independent VCFs have more know-how and experience 

but are also willing to take greater risks which can enable higher performance. 

 
For the impact of VCFs' country of origin on companies' long-run post-IPO performance, Wil-

lems (2019) states that foreign VCFs face a certain liability of foreignness and only have limited 

knowledge and networks in the local market. Klötzer and Baum (2019) argue, assuming VCFs 

stay shareholders after the IPO, local VCFs are more involved in the day-to-day business and 

can support their portfolio companies better. Hence, companies backed by local VCFs have a 

better long-run post-IPO performance. Von Heyden (2019) outlines the different VC land-

scapes in Europe compared to the US, especially focused on the digital sector. Whereas in 

the US, start-ups receive enormous amounts of capital to grow big fast, companies in Europe 

struggle to compete with the funding of their US competitors. He argues that this is due to the 

smaller VC funds in Europe, where only smaller investments are made per start-up. 

Regarding the impact of VC investment duration, Nierhaus (2019) points out that companies 

that are backed by a VCF for a longer period can receive more support and guidance by their 

VCF which increases the chances of survival. Willems (2019) argues that a longer VC invest-

ment duration normally signals confidence in the positive development of the company. Hence, 

companies with longer VC investment durations perform better. 

Regarding the VC investment size, Von Heyden (2019) states that larger VC investments can 

either enable companies to grow fast and to win a promising position in the market, which can 

result in positive long-run performance. Nevertheless, a larger investment size could result in 

a young, inexperienced company growing unsustainably and too fast which eventually leads 

to inferior performance in the long-run. Willems (2019) argues that if a VCF is willing to invest 
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major amounts of capital in one portfolio company, this company is likely to have significantly 

better KPIs than other companies in this field and is therefore also more likely to perform better 

in the long-run. Nierhaus (2019) points out the companies, receiving larger investment sizes, 

are better able to finance growth and expansions and are hence likely to perform better in the 

long run. 

In terms of the impact of VCFs' reputation, Willems (2019) outlines that reputation is highly 

important in the VC and start-up scene. Highly prestigious VCFs send signals to equity mar-

kets. Willems (2019) expects companies backed by highly prestigious VCFs to perform better 

in the long-run. Klötzer and Baum (2019) agree and further point out that investors consider 

VCFs as skilled company builders in their investment decisions. Nierhaus (2019) however ar-

gues that prestigious VCFs surround themselves with a certain hype, e.g. with investments in 

"cool and hyped start-ups". Superior long-run performance is not guaranteed even if the VCF 

has a good reputation. 

Regarding the size and diversity of VC syndicates, Willems (2019) states that the long-run 

post-IPO performance depends on whether members of the VC syndicate can align their stra-

tegic goals and interests. Misalignment of VC syndicate goals might lead to inferior perfor-

mance, e.g. if investors on the board pursue different objectives, such as short-run profitability 

vs. growth. Nierhaus (2019) points out that different VCFs contribute with different skills and 

complement each other which enables the company to perform better in the long-run. Whereas 

an independent VCF might have superior skills in effectively organizing marketing and ac-

counting, based on the skill level of their employees and their learning curve stemming from 

previous portfolio companies, a corporate VCF might be able to find industry partners, e.g. 

suppliers for the portfolio company, due to an extensive corporate network within a certain 

industry. 
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6 Discussion of findings 

6.1 Discussion of short-run market performance: underpricing & 

overpricing 

In the following, we discuss the findings from chapter 5.1. We do this by taking into account 

the findings of our quantitative analysis of the companies’ first-day returns, the findings of our 

qualitative analysis based on expert interviews, and the findings of our multiple regression 

model. It must be stated that our data set has to be interpreted with caution, as our sample 

size is relatively small, at which outliers might affect our numbers to a high extent. 

In terms of our quantitative analysis of the total companies’ first-day returns, we see that the 

ARR ew is with -3.3% about one ppt lower than the ARR vw with -2.4%. Thus, we find that on 

average equally-weighted companies are about one ppt more overpriced than value-weighted 

companies. This is mainly for two reasons. First, the German sample company Delivery Hero 

SE – with an RR of 3.3% – amounts for 27% of the total market capitalization of all 40 compa-

nies and thus contributes to the calculation of the ARR vw with more than a quarter. Second, 

for the Dutch sample company Takeaway.com NV, we calculated an RR of 4.2% and a market 

capitalization share of 10% affecting the ARR vw four times as much as one sample company 

affects the ARR ew in our sample of 40 companies. This underlines the fact that ARR ew is a 

more appropriate measure to prevent biases towards the post-IPO performance of larger com-

panies as mentioned in chapter 4.3 (Loughran & Ritter, 2000). 

For the latest listing years of our sample size we also see a tendency towards overpricing, as 

the years 2015-2017 – representing about 83% of our sample companies – indicate overpricing 

by 3% with an ARR ew of -3% and by 0.9% with an ARR vw of -0.9%. This is in line with our 

findings derived from our expert interviews, as Von Heyden (2019) states that exits via IPOs 

offer the highest rate of returns for VCFs. Consequently, VCFs would be interested in over-

pricing rather than underpricing, as underpricing would imply “leaving money on the table” 

assuming an exit with a substantial number of shares on the first day of trading. If, however, 

VCFs aim for a sequential exit over time, VCFs would be better off with underpriced IPO 



 

  117 

companies, as underpricing could induce excess demand e.g. referring to the bandwagon ef-

fect outlined by Ritter (1998) presented in our literature review in chapter 3.1.1. 

Compared to the majority of the listing years, we see the same picture for the majority of the 

different sample companies. Denmark, France, the Netherlands, and Sweden also represent 

about 83% of our sample companies, for which we find that those 33 out of 40 IPO companies 

are on an equally-weighted average overpriced by 3.1% and by 3.2% applying the value-

weighted average. 

In terms of the different industries of our sample companies, we want to highlight that the 

overpricing, measured by an ARR ew of -4.7% for the industry CLUSTERINSTOXX EU 600 

Technology – representing 18% of our sample companies – is not in line with the findings from 

our expert interviews. Willems (2019) and Nierhaus (2019) argue that VCFs, which invest in 

digital or high-technology business models develop unrealistic valuations for their portfolio 

companies which might be depreciated by capital markets. Consequently, investors might as-

sume that issuing companies backed by VCFs focusing on digital or high-technology business 

models are associated with higher levels of underpricing to incentivize stock purchases. How-

ever, if we apply the value-weight approach the industry CLUSTERINSTOXX EU 600 Tech-

nology indicates underpricing of 2.4% measured by the ARR vw. This effect stems again 

mainly from our sample company Delivery Hero SE, representing 27% of the total market cap-

italization with a RR of 3.3%. Furthermore, for other industries with a substantial share of sam-

ple companies, we identify overpricing both for the equal-weight and the value-weight ap-

proach. For the industry CLUSTERINSTOXX EU 600 Chemicals – to which 9 out of 40 sample 

companies belong – we observe an overpricing level of 2.4% for the equal-weight and a level 

of 2.1% for the value-weight approach, which again is not in line with the statements from our 

industry experts regarding high-technology business models. This is due to the fact, that we 

allocated Biotechnology firms – with a substantial part of their business model described as 

high-technology – to the cluster determinant CLUSTERINSTOXX EU 600 Chemicals (Bioe-

conomy, 2019). We see the same patterns for the CLUSTERINSTOXX EU 600 Health Care, 

with 12 out of 40 companies representing 30% of our sample, as we detect overpricing of 5.5% 

applying the equal-weight approach and 5.6% with the value-weight approach. Since Health 



 

  118 

Care is associated with an increasing application of high-technology, we argue that this might 

explain the similarity to the CLUSTERINSTOXX EU 600 Chemicals and at least for the equal-

weight approach to the CLUSTERINSTOXX EU 600 Technology (Bodenheimer, 2005). Alt-

hough Von Heyden (2019) argues that VCFs, which invest in high-technology companies can 

be associated with underpricing because the product offerings of these portfolio companies 

often aspire to create new markets and the associated high risk needs to be compensated with 

higher levels of underpricing, Nierhaus (2019) points out that more experienced and reputable 

VCFs also have a bigger network that enables them to share information about the value of 

the portfolio company with potential investors on the secondary market and reduce information 

asymmetries for these potential investors. Hence, less risk compensation for investors is 

needed and consequently, companies might not be underpriced. This is of relevance, as we 

see a clear tendency in our data when we examine the VCF syndicate reputation of the be-

forementioned industries: looking at the top 20 investor ranks averaged per VCF syndicate, 

which we use as a proxy for VCF syndicate reputation, 15 out of 20 IPO companies of those 

VCF syndicates belong either to the CLUSTERINSTOXX EU 600 Technology, to the CLUS-

TERINSTOXX EU 600 Chemicals, or to the CLUSTERINSTOXX EU 600 Health Care. Even 

though those industry clusters jointly represent 70% of our sample companies, in the top 20 of 

the VCF syndicate investor rank with 75% – 15 out of 20 companies – these industries are 

overrepresented by 5 ppts. Consequently, this would confirm the beforementioned statement 

by Nierhaus (2019) and indicates that more reputable VCFs might be associated with less 

underpriced IPO companies. 

However, referring to the firms’ industry focus, as outlined in chapter 5.1 Analysis of short-run 

market performance: underpricing & overpricing, we reject H15 high-technology companies 

are more subject to underpricing in hot markets than non-high-technology companies, as none 

of our independent variables associated with a high-technology VCF investment focus are sig-

nificant. Furthermore, related to the impact of VCFs’ reputation, we cannot confirm H14 highly 

prestigious VCFs are associated with less underpricing, as the independent variable – the 

weighted VCF syndicate investor rank – is not statistically significant. Consequently, as we 

identify interesting patterns in terms of ARRs ew, ARRs vw, and RRs but also examine no 
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statistical significance for the explanatory variables in our multiple regression model to inves-

tigate associations with underpricing, this justifies further research with a larger sample size, 

as 22 explanatory variables to investigate underpricing for a sample size of 40 IPO companies 

might be subject to overfitting. Overfitting occurs if a statistical model contains more parame-

ters than those that can be explained by the data, potentially failing to predict future observa-

tions (Burnham, Anderson & Huyvaert, 2011).  

 

6.2 Discussion of short-run market performance: undervaluation & 

overvaluation 

In the following, we discuss the findings from chapter 5.2. We do this by taking into account 

the findings of our quantitative analysis of the companies’ first month returns, the findings of 

our qualitative analysis based on expert interviews, and the findings of our multiple regression 

model. As we measure undervaluation and overvaluation first by comparing to the STOXX 

Europe 600 index, second, by comparing against the STOXX Europe 600 equal weight index, 

and third, by comparing to the STOXX Europe 600 industry-specific cluster based on the com-

panies’ main industry, we only discuss the findings, which are statistically significant. Although, 

we find statistical significance both for the STOXX Europe 600 model and the STOXX Europe 

600 Industry model, in the following we only discuss the STOXX Europe 600 model due to two 

reasons. First, for the STOXX Europe 600 model we find stronger significance comparing F-

statistic p-values, Adjusted R-squared values, and t-statistic p-values for each of our explana-

tory variables. Second, we identify the same significant explanatory variables with similar co-

efficients for both models except for the fact that the STOXX Europe 600 model reveals even 

more explanatory variables that are statistically significant. 

Referring to our quantitative analysis of the total companies’ first month returns by measuring 

against the STOXX Europe 600 Index, although our multiple regression model is with an F-

statistic p-value of 0.1014 only almost significant, our model has with an Adjusted R-squared 

value of 0.9831 a very high explanatory value. We see that the CAR ew is with -3.1% about 

0.2 ppts lower than the CAR vw with -2.9%. Hence, we find that on average equally-weighted 

companies are about 0.2 ppts more overvalued than value-weighted companies. 
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This is again mainly because of the sample company Delivery Hero SE with a CAR of 0%, 

which amounts to 27% of the total market capitalization of all 40 companies and thus contrib-

utes to the calculation of the CAR vw with more than a quarter. Additionally, for the French 

sample company SRP Groupe SA, we calculated a CAR of 1% and a market capitalization 

share of 7% affecting the CAR vw almost three times as much as one sample company affects 

the CAR ew in our sample of 40 companies. 

For the latest listing years of our sample size we also see a tendency towards overvaluation, 

as the years 2015-2017 – representing about 83% of our sample companies – indicate over-

valuation by 3.2% with an CAR ew of -3.2% and by 3% with an CAR vw of -3%. This is also 

statistically significant at a 10% level in our multiple regression model measuring against the 

STOXX Europe 600 index, as for the years 2015, 2016, and 2017 with coefficients of 5.56, 

5.74, and 5.28 we identify t-statistic p-values of slightly above 0.05. This means that compared 

to the year 2010 with only one company listed, for which we calculate a CAR ew of -28.5%, 

CARs increase for the year 2015, 2016, and 2017 by 5.56, 5.74, and 5.28 units. As we measure 

CARs in percent, this means that 1 unit equals 1 ppt. 

For our STOXX Europe 600 model, we identify significance for several explanatory variables. 

In the following, we discuss those explanatory variables that are subject to our literature review 

and findings from our expert interviews. We find significance first, for the listing years 2011 to 

2017 compared to the listing year 2010; second, for VCINVSIN and VCINVSCO compared to 

VCINVSPU; third, for VCCOGO; fourth, for VCIDbIPO and VCIDsIPO; fifth, for VCAG, 

VCDEALS, and VCEXITS; sixth, for VCINVRANK; seventh for VCINFOTE; and eighth for 

VCIPOEXIT. 

In the following, we discuss the statistical significance of VCINVSIN and VCINVSCO. Referring 

to the explanatory variables VCINVSIN, we examine that 85% – whereas we would expect 

only 77.5% – of our top 20 overpriced sample companies are backed by VCF syndicates with 

a share of at least 59% of independent VCFs. This is in line with H8 derived from Tykvová and 

Walz (2007) presented in chapter 3.1.1. Although Tykvová and Walz (2007) find no evidence, 

they hypothesize that shares backed by independent VCFs are supposed to be less under-

priced than shares backed by public or corporate VCFs, as independent VCFs are supposed 
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to have superior signaling skills which enable them to reduce uncertainty about their portfolio 

company’s IPO. Additionally, we confirm this as we do not observe statistical significance for 

the impact of underpricing on overvaluation and reject H21 If information asymmetries exist, 

underpricing is used to signal that the issuing company is of high quality to induce short-run 

overvaluation – even though we do not consider information asymmetries in our model. H21 is 

based on the signaling theory addressed by Allen and Faulhaber (1989) and Welch (1992) 

outlined in chapter 3.1.2, partially addressing short-run performance. 

We derive that for independent VCFs, compared to corporate and public VCFs, a lower level 

of underpricing or a higher level of overpricing might also result in a higher level of overvalua-

tion. We assume the following rationale: a higher initial price results in larger losses if the share 

price does not perform on the same initial level during the first month of trading. This is also 

confirmed by our multiple regression model measuring against the STOXX Europe 600. We 

find statistical significance for the explanatory variable VCINVSIN – the share of independent 

VCFs of the VCF syndicate – impacting CARs ew at a significance level of 5%, as the t-statistic 

p-value equals 0.05 for a coefficient of -0.7. This means that compared to the share of public 

VCFs in VCF syndicates, an increase of one unit of the share of independent VCFs in a VCF 

syndicate lowers CARs by 0.7 units. As we measure CARs in percent, this means that CARs 

decrease by 0.7 ppts. Consequently, this confirms our conclusion that compared to public 

VCFs, independent VCFs indicate a lower level of underpricing or a higher level of overpricing 

resulting in a higher level of overvaluation, as a higher share of independent VCFs compared 

to the share of a public VCF in a VCF syndicate lowers the CARs of their portfolio company by 

0.7 ppts. This would indicate a lower performance of the VCF syndicate’s portfolio company 

resulting in a higher overvaluation compared to the portfolio company of a VCF syndicate with 

a higher share of public VCFs. 

Since we confirmed the impact of independent VCFs compared to public VCFs, we also want 

to highlight that we see the same statistically significant pattern for independent VCFs com-

pared to corporate VCFs. This is the case, as the coefficient of VCINVSIN is with -0.7 74% 

more negative than the coefficient -0.4 of the explanatory variable VCINVSCO – the share of 

corporate VCFs of a VCF syndicate. For VCINVSCO with a coefficient of -0.4, we also find 
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statistical significance at a 10% level, as we examine a t-statistic p-value of 0.08. This means 

that compared to the share of public VCFs of a VCF syndicate, the increase of independent 

VCFs’ share leads to a 74% more negative impact on CARs compared to higher shares of 

corporate VCFs measured against the share of public VCFs of a VCF syndicate. 

Concluding – although we find no statistical significance of the following – compared to corpo-

rate and public VCFs, independent VCFs are associated with less underpricing or more over-

pricing, which is, however, confirmed by Tykvová and Walz (2007), we find statistical signifi-

cance for a higher level of overvaluation for independent VCFs compared to both public and 

corporate VCFs. This is, as higher initial share prices result in larger losses if share prices do 

not perform on the same initial level during the first month of trading. 

Referring to VCCOGO, for a coefficient of -0.07 we find statistical significance at a 10% level, 

which is indicated by a t-statistic p-value of 0.08. A coefficient of -0.07 means that stronger 

corporate governance leads to less performance compared to the STOXX Europe 600. Alt-

hough we did not control for foreignness for VCCOGO, we rejected H10 IPOs backed by for-

eign VCFs coming from countries with strong corporate governance are associated with less 

undervaluation. However, our dataset reveals that companies with a corporate governance 

index greater than or equal to 3 indicating above-average positive corporate governance and 

a share of foreign VCFs of at least 50% perform on average 9% below our benchmark. Despite 

the fact that this affects only 10 sample companies, which justifies further research with a larger 

sample size, we suppose that compared to the level of overvaluation of 3.1% for our whole 

sample, this indicates that equity markets tend to ignore strong corporate governance of for-

eign VCFs as an indicator for better performance. 

Related to the explanatory variables VCIDbIPO and VCIDsIPO, we find significance for both 

at a 10% level. However, only VCIDsIPO has a positive coefficient of 0.11, implying that a one-

unit increase in VCF investment duration since IPO leads to a higher performance of 0.11 ppts. 

Hence, at least in terms of the VC investment duration since IPO we find partially support in 

favor of H11 longer VCF investment duration is associated with less undervaluation. This is 

also in line with statements by our experts, as Von Heyden (2019) outlines that if a VCF stays 

a shareholder, investors will consider this as a sign of confidence in the portfolio company 
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which might lead to a superior share price performance within the first month. If the experi-

enced VC however exits, investors might be concerned that the VCF “inflated the company 

before IPO”. Consequently, this might be anticipated by equity markets leading to an inferior 

share price development. Klötzer and Baum (2019) confirm this rationale and outline that the 

effect of VCF experience on the short-run performance significantly depends on whether VCFs 

exit. Concluding, according to equity markets, longer investment duration of VCFs since an 

IPO is a better indicator for superior share price performance than VCF investment duration 

before an IPO. 

Referring to VCAG, VCDEALS, VCDEALSLEAD, and VCEXITS, which function as indicators 

for VCF syndicate experience, for the variable VCDEALSLEAD we could not find significance. 

However, for the other variables, all being significant at a 10% level, we examined a coefficient 

of 0.0 except for VCAG with a coefficient of -0.02. Consequently, as the majority of the explan-

atory variables have no impact on companies’ first-month share price performance, we re-

jected H12 more experience of VCFs is associated with less undervaluation. However, based 

on findings from our expert interviews, with increasing VCF syndicate experience due to sig-

naling effects (Von Heyden, 2019), we would expect a positive impact on companies’ share 

price performance. Thus, we interpret that the explanatory variables VCDEALS, 

VCDEALSLEAD, and VCEXITS are either not associated with experience of VCFs perceived 

by equity markets or experience of VCFs and VCF syndicates is not a relevant indicator for 

superior share price performance. Moreover, we find evidence for the fact that the age of VCFs 

does not seem to be a relevant indicator for superior share price performance, as VCAG im-

pacts the share price performance negatively by 0.02 ppts if VCAG increases by one unit. 

In terms of the VCINVRANK, which we deployed as a proxy for the reputation of VCFs, we 

found significance at the 10% level for a coefficient of 0.0. Therefore, an increase in prestige 

does not influence performance, which is why we did not find support for H14 highly prestigious 

VCFs are associated with less undervaluation. Based on our expert interviews, we distilled a 

mixed picture. On the one hand, Willems (2019) outlines that reputation is highly important in 

the VC and start-up scene. Highly prestigious VCFs send signals to equity markets. Further, 

Willems (2019) expects companies backed by highly prestigious VCFs to perform better in the 
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long-run. On the other hand, Nierhaus (2019) argues that prestigious VCFs surround them-

selves with a certain hype, e.g. with investments in "cool and hyped start-ups". Superior long-

run performance is not guaranteed even if the VCF has a good reputation. Consequently, we 

interpret that either the Crunchbase investor rank does not function as an adequate proxy for 

VCF reputation or that, in line with Nierhaus (2019), VCF reputation is not appreciated by equity 

markets. 

Looking at VCINFOTE – the share of the VCF syndicate with the industry focus technology – 

indicates significance at a level of 10%. Its coefficient is 0.23, implying that an increase in one 

unit of the share of VCF syndicates with the industry focus technology leads to a higher share 

price performance of 0.23 ppts of their portfolio company. As we assume that we are in a time 

period of hot markets, due to quantitative easing after the financial crisis, we find support for 

H15 high-technology companies are more subject to undervaluation in hot markets than non-

high-technology companies. Although we did not control for the variable hot markets, we argue 

that since the recent financial crisis, beginning in 2007, markets have been flooded with cheap 

money due to low interest rates, which incentivize stock purchases as lowered interest rates 

entail low yields of governmental bonds (Joyce, Miles, Scott & Vayanos, 2012). Therefore, we 

assume that the years after the financial crisis can be associated with similar patterns that we 

see in hot markets. 

In terms of both VCINFOTE and VCINFOLS, which we – together with the non-significant var-

iables VCINFOTELS and VCINFOOTH – deploy as a proxy for VCF syndicate diversity, we 

find only partial evidence for H16 the size and diversity of VC syndicates are positively corre-

lated with undervaluation. This is first, since only VCINFOTE and VCINFOLS, with coefficients 

of 0.23 and 0.06, are significant and second because our data for VCF syndicate size was not 

sufficient. Consequently, we only confirmed that VCF syndicate diversity is partially positively 

correlated with undervaluation, as with increasing diversity of VCF syndicates, portfolio com-

panies perform better than our benchmark. However, based on our expert interviews we would 

rather expect a tendency towards a lower performance, as on the one hand, Willems (2019) 

points out that potential investors consider a big and diverse VC syndicate as a positive influ-

ence on the respective company, in terms of e.g. innovation, creativity, and experts with 
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different backgrounds that offer superior guidance and support for the portfolio company. 

Whereas on the other hand, which is confirmed by Klötzer and Baum (2019), a more diverse 

and bigger VC syndicate could have negative implications, as more stakeholder interests and 

goals need to be aligned which, according to Willems (2019) can have negative implications 

for the share price performance. 

Related to the dummy variable VCIPOEXIT, which indicates whether a VCF exits at IPO, we 

also find a significant result. The p-value of VCIPOEXIT is 0.06, indicating significance at a 

level of 10%. The coefficient is 11.22. We conclude, if VCFs exit at the IPO, company share 

price performance improves. This is, however, counterintuitive to what we would expect based 

on our theoretical framework and findings from our expert interviews. Related to our theoretical 

framework Barry, Muscarella, Peavy, and Vetsuypens (1990) state that longer representation 

of VCFs on the issuing company’s board of directors is associated with less undervaluation. 

Hence, we would assume that equity markets anticipate the positive impact of the VCFs’ mon-

itoring function. This is confirmed by Nierhaus (2019), as he states that the longer a VCF is 

shareholder of the portfolio company, the longer the portfolio company can receive support 

and benefit from the experience of the VCF. Investors take this into their valuation models and 

value the shares of these companies higher. Concluding, we find evidence that exits of VCFs 

at IPOs are not perceived as a negative signal for expected future inferior share price perfor-

mance by equity markets. Instead, we conclude that companies, of which VCFs exit at IPO, 

demonstrate superior share price performance at least within the first month of trading. We 

interpret that this effect might stem from broader media coverage of potentially successful IPOs 

attracting further investors, as according to Von Heyden (2019), especially independent VCFs 

must exit after a certain amount of time to realize their targeted return on investment. This 

would disperse our expectation that equity markets interpret VCFs’ exits as a signal for the 

VCFs’ expectations regarding inferior share price performance of their portfolio company in the 

future. 
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6.4 Discussion of long-run market performance: underperformance 

& overperformance 

In the following, we discuss the findings from chapter 5.3. We do this by taking into account 

the findings of our quantitative analysis of the companies’ returns within two years post-IPO, 

the findings of our qualitative analysis based on expert interviews, and the findings of our mul-

tiple regression model. However, all our multiple regression models measuring underperfor-

mance and overperformance – first by comparing to the STOXX Europe 600 index, second, 

by comparing against the STOXX Europe 600 equal weight index, and third, by comparing to 

the STOXX Europe 600 industry-specific index – do not reveal statistical significance. There-

fore, we only discuss tendencies in terms of the calculated BHARs. We focus on the model 

comparing company BHRs to BHRs of the STOXX Europe 600 industry-specific index. We 

assume the STOXX Europe 600 industry-specific index to be the company benchmark with 

the best fit, as this enables us to compare companies with a benchmark of a similar industry. 

In terms of the total companies’ two years BHARs, we see that the BHAR ew is with -7.3% 

about 41 ppts lower than the BHAR vw with 33.4%. Thus, we find that on average equally-

weighted companies underperform about 41 ppts more than companies if we apply the value-

weight approach. This is mainly for three reasons. First, the German sample company Delivery 

Hero SE – with a BHAR of 39% – amounts for 27% of the total market capitalization of all 40 

companies and thus contributes to the calculation of the BHARs vw with more than a quarter. 

Second, for the German sample company Zalando SE, we calculated a BHAR of 107% and a 

market capitalization share of 18% affecting the BHARs vw more than seven times as much 

as one sample company affects the ARR ew in our sample of 40 companies. Third, for the 

Dutch sample company Takeaway.com NV, we calculated a BHAR of 136% and a market 

capitalization share of 10%, which affects BHARs vw four times as much as one sample com-

pany affects BHARs ew in our sample of 40 companies. 

For the latest listing years of our sample size we also see a tendency towards underperfor-

mance, as the years 2015-2017 – representing about 83% of our sample companies – indicate 

underperformance by 7% with an BHAR ew of -7%. However, we find overperformance as we 
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calculate a BHAR vw of 27%, again mainly stemming from the Dutch sample company Take-

away.com NV with a BHAR of 136% and a market capitalization share of 10%. 

We find that among all companies that overperform in the long-run 85% – whereas we would 

on average expect only 77.5% – are backed by a VCF syndicate with a share of independent 

VCFs of at least 50%. This is in line with our findings derived from our expert interviews, as in 

terms of the VC type, all of our interviewees agree that companies backed by independent 

VCFs have a better performance in the long-run than companies backed by corporate or public 

VCFs. Willems (2019) states that investment professionals at independent VCFs are better 

skilled and more experienced and hence, support the portfolio companies better. Von Heyden 

(2019) highlights that independent VCFs need superior performance compared to corporate 

or public VCFs as the institutional investors of independent VCFs expect higher returns on 

investments. Nierhaus (2019) agrees with this and further outlines that independent VCFs 

hence put more pressure regarding the financial performance on their portfolio companies. 

Ultimately, Klötzer and Baum (2019) argue that independent VCFs have more know-how and 

experience but are also willing to take greater risks which can enable higher performance. 

We derive that the impact of independent VCFs is greater if independent VCFs stay share-

holders after the IPO. Interestingly, this is confirmed by our data, as only in the case of two out 

of eleven overperforming companies backed by a VC syndicate of at least 50% independent 

VCFs, independent VCFs exit at the IPO. Hence, about 85% stay shareholders for a longer 

period of time, which might positively impact the companies’ long-run performance. Although 

we find no statistical significance, only looking at tendencies within our dataset, this would also 

confirm H25 Independent VCFs are positively correlated with long-run post-IPO over-perfor-

mance, derived from Tykvová and Walz (2004). However, as our dataset only comprises 40 

IPO companies, this justifies further research with a larger sample size to prevent the impact 

of random outliers. 

Compared to the majority of the listing years, we see the same picture for the majority of the 

different sample companies. Denmark, France, the Netherlands, and Sweden also represent 

about 83% of our sample companies, for which we find that those 33 out of 40 IPO companies 
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on an equally-weighted average underperform the STOXX Europe Industry benchmark by 

26.2% and by 28.7% applying the value-weighted average. 

In terms of the different industries of our sample companies, we highlight that the level of un-

derperformance measured by a BHAR ew of -44% for the industry CLUSTERINSTOXX EU 

600 Technology – representing 18% of our sample companies – is in line with the findings from 

our expert interviews. Von Heyden (2019) argues that high-technology companies have a 

strong impact on overvaluation in hot markets, because they often try to make use of the media 

coverage about a hot topic and gain interest of investors by promising and preselling new 

products and market opportunities that have not been validated yet, thereby creating even 

more buzz and excitement in a hot market, leading to initial overvaluation and associated un-

derperformance in the long-run. Although we did not control for the variable hot markets, as 

outlined in chapter 6.2, we assume that the years after the financial crisis can be associated 

with similar patterns that we see in hot markets. These are according to Ritter’s (1991) window 

of opportunity hypothesis –, as outlined in chapter 3.1.2, investor sentiment and the inherent 

incentive for companies to go public, leading to short-run overvaluation and long-run under-

performance. Consequently, although we cannot find statistical significance, based on tenden-

cies within our dataset, we would confirm H15 High-technology companies are more subject 

to overvaluation in hot markets than non-high-technology companies. However, this again jus-

tified further research. First, as we assume that the listing years of our sample from 2011 to 

2017 can be considered as hot markets, our assumption must be confirmed empirically. Sec-

ond, a larger sample size of high-technology companies would ensure higher statistical relia-

bility. 
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7 Conclusion, practical implications, and further research 

7.1 Short-run market performance: underpricing & overpricing 

In the following, in the first step, we answer our first research question. In the second step, we 

summarize the main findings from chapter 5.1 Analysis of short-run market performance: un-

derpricing & overpricing and the main arguments from chapter 6.1 Discussion of short-run 

market performance: underpricing & overpricing. In the third step, we outline practical implica-

tions of our findings for stakeholders of VC-backed IPO companies and highlight further re-

search potential. 

Although we did not find statistical significance for our multiple regression model to measure 

the impact of VC determinants on the IPO companies’ level of underpricing or overpricing, we 

investigated that overall, our sample companies are overpriced, which answers our first re-

search question: Are European VC-backed companies underpriced or overpriced on the first 

day of trading and what is the impact of VCF determinants on the level of underpricing or 

overpricing? We found that in the equal-weight approach, our sample companies are with 3.3% 

about one ppt more overpriced than in the value-weight approach with 2.4%. The delta mainly 

stems from the impact of positive returns of two companies within our sample with a cumulated 

sample market capitalization share of 37%. 

As we see similar patterns towards overpricing for the most recent listing years 2015-2017, 

this highlights the following practical implications. First, if VCFs plan to exit at the IPO, over-

pricing seems to be a legitimate practice to aim for the highest possible returns. If VCFs, how-

ever, plan to stay shareholders for a longer period, overpricing might disincentivize investors 

to purchase the portfolio company’s shares, potentially leading to a lower long-run perfor-

mance. Consequently, practical implications for investors in the secondary market are to buy 

shares of the IPO company on the second day of trading at the earliest to prevent losses on 

the first day of trading. For VC-backed IPO companies, our finding of overpricing implies that 

disinterest of potential investors and the inherent consequences of inferior share price perfor-

mance must be anticipated. 
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However, we want to highlight that our findings must be interpreted with caution, as our sample 

size is relatively small, at which outliers affect the data. Consequently, this justifies further 

research in terms of the impact of VCF determinants on companies’ post IPO performance 

with a larger sample size. 

 

7.2 Short-run market performance: undervaluation & overvaluation 

In the first step, we answer our second research question. In the second step, we summarize 

the main findings from chapter 5.2 Analysis of short-run market performance: undervaluation 

& overvaluation and the main arguments from chapter 6.2 Discussion of short-run market per-

formance: undervaluation & overvaluation. In the third step, for the findings that entail statistical 

significance on a 5% level, we outline practical implications for stakeholders of VC-backed IPO 

companies and highlight further research potential. 

Although, we find statistical significance for VCF determinants both for the STOXX Europe 600 

model and the STOXX Europe 600 Industry model, we only discussed the STOXX Europe 600 

model for two reasons. First, for the STOXX Europe 600 model we find a higher explanatory 

value. Second, we identify the same significant explanatory variables with similar coefficients 

for both models except for the fact that the STOXX Europe 600 model reveals even more 

explanatory variables that are statistically significant. 

Referring to our quantitative analysis of the total companies’ first month returns we found that 

companies are in total overvalued, which partially answers research question 2.1 Are Euro-

pean VC-backed companies undervalued or overvalued during the first month of trading and 

what is the impact of VCF determinants on the level of undervaluation or overvaluation? 

We found that in the equal-weight approach, companies are in total 0.2 ppts less overvalued 

than in the value-weight approach. For the latest listing years of our sample size we also see 

a tendency towards overvaluation, as the years 2015-2017 – representing about 83% of our 

sample companies – indicate overvaluation on a similar level, which is statistically significant. 
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To answer the second part of research question 2.1, we identified significance for several ex-

planatory variables that are subject to our literature review and findings from our expert inter-

views. We find statistical significance for the explanatory variable VCINVSIN – the share of 

independent VCFs of the VCF syndicate – being positively correlated with overvaluation. We 

also find significance for the explanatory variable VCINVSCO – the share of corporate VCFs 

of a VCF syndicate – also positively correlated with overvaluation but on a lower significance 

level with a lower coefficient than VCINVSIN. This means that compared to the share of public 

VCFs in VCF syndicates, an increase of the share of independent VCFs in a VCF syndicate 

predominantly lowers companies’ share price performance during the first month of trading, 

resulting in overvaluation if all other determinants are kept constant. We also derived from our 

literature review, from our expert interviews, and from our data that companies with a higher 

VCF syndicate share of independent VCFs tend to be less underpriced or more overpriced, 

which is, however, not significant. This confirmed that a lower level of underpricing or a higher 

level of overpricing might result in a higher level of overvaluation. We concluded that this is, as 

higher initial share prices result in larger losses if share prices do not perform on the same 

initial level during the first month of trading. Practical implications for VCFs, which plan to exit 

at the IPO are that portfolio companies with a higher share of independent VCFs of a VCF 

syndicate tend to be overpriced and underperform the market during the first month of trading, 

indicating overvaluation. Hence, this favors an immediate exit at IPO to generate the highest 

return on investment assuming the non-existence of lock-up periods – the contractual re-

striction, which prevents immediate exits at the IPO (Bradley, Jordan, Yi & Roten, 2001). For 

VCFs that stay shareholders for a longer period, this entails that overpricing and overvaluation 

must be anticipated in the short-run and to generate high returns in the long-run, the initial 

skepticism of equity markets must be proven wrong with operational excellence of the portfolio 

company. For potential investors, it seems to be the superior investment strategy to purchase 

shares of IPO companies backed by a substantial share of independent VCFs rather after the 

first month of trading to prevent losses during the first month or invest in the market benchmark 

STOXX Europe 600 in the short-run, indicating a comparably superior performance. For future 

VC-backed IPO companies this entails that initial overpricing in the case of being backed by a 
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substantial share of independent VCFs could also lead to overvaluation, which might deter 

initial investors from keeping their investments, potentially resulting in further losses. However, 

as our sample size is relatively small and we only apply standard statistical regression tests, 

this justifies further research with a larger sample size applying more advanced test statistics. 

Referring to VCCOGO – the VC syndicate corporate governance index – we examined statis-

tical significance at a 10% level and found that stronger corporate governance leads to less 

performance compared to the STOXX Europe 600. This indicates that equity markets tend to 

ignore strong corporate governance as an indicator for better performance. 

Related to the explanatory variables VCIDbIPO – the VCF investment duration before IPO – 

and VCIDsIPO – the VCF investment duration since IPO – we find significance for both at a 

10% level. However, only VCIDsIPO leads to a higher performance, which we also expected 

based on the findings from our expert interviews. Hence, according to equity markets, the in-

vestment duration of VCFs since an IPO seems to be a better indicator for superior share price 

performance than the VCF investment duration before an IPO. 

In terms of VCAG, VCDEALS, VCDEALSLEAD, and VCEXITS, which function as proxies for 

VCF syndicate experience, we found significance at a 10% level for all variables except for 

VCDEALSLEAD – the number of deals involved as a lead VCF. For the significant variables, 

we examined that they have no impact on share price performance, except for VCAG slightly 

negatively impacting performance. Consequently, as the majority of the explanatory variables 

have no impact on companies’ first-month share price performance, we interpret that the ex-

planatory variables VCDEALS, VCDEALSLEAD, and VCEXITS are either not associated with 

experience of VCFs perceived by equity markets or experience of VCFs and VCF syndicates 

is not a relevant indicator for superior share price performance. 

For the VCINVRANK, which we deployed as a proxy for the reputation of VCFs, we found 

significance at the 10% level but examined that an increase in prestige does not influence 

performance. Consequently, we interpreted that either the Crunchbase investor rank does not 

function as an adequate proxy for VCF reputation or that, in line with findings from our expert 

interviews, VCF reputation might not be extensively appreciated by equity markets. 
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For VCINFOTE – the share of the VCF syndicate with the industry focus technology – we found 

significance at a level of 10%. We found that an increase of the share of VCF syndicates with 

the industry focus technology leads to a higher share price performance of their portfolio com-

pany, lowering levels of overvaluation. 

In terms of both VCINFOTE and VCINFOLS, which we – together with the non-significant var-

iables VCINFOTELS and VCINFOOTH – deployed as a proxy for VCF syndicate diversity, we 

find only partial evidence of being positively correlated with undervaluation. This is first, since 

only VCINFOTE and VCINFOLS are significant on a 10% level and second, because our data 

for VCF syndicate size was not sufficient. Consequently, we only confirmed that VCF syndicate 

diversity is partially positively correlated with undervaluation, as with increasing diversity of 

VCF syndicates, portfolio companies perform better than our benchmark, although, based on 

our expert interviews, we rather expected a tendency towards lower performance. 

Related to the dummy variable VCIPOEXIT, which indicates whether a VCF exits at IPO, we 

also find a significant result at a 10% level. We conclude, if VCFs exit at the IPO, company 

share price performance improves. This is, however, counterintuitive to what we would expect 

based on our theoretical framework and findings from our expert interviews. We interpret that 

this effect might stem from broader media coverage of potentially successful IPOs attracting 

further investors, as according to our expert interviews, especially independent VCFs must exit 

after a certain amount of time to realize their targeted return on investment. This would dis-

perse our expectation that equity markets interpret VCFs’ exits as a signal for the VCFs’ ex-

pectations regarding inferior share price performance of their portfolio company in the future. 

As we did not find significance for the impact of underpricing or overpricing on the level of 

companies’ undervaluation or overvaluation, we could not answer research question 2.2, which 

again justifies further research with larger sample sizes.  
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7.4 Long-run market performance: underperformance & overperfor-

mance 

In the first step, we answer our third research question. In the second step, we summarize the 

main findings from chapter 5.3 Analysis of long-run market performance: underperformance & 

overperformance and the main arguments from chapter 6.2 Discussion of long-run market per-

formance: underperformance & overperformance. In the third step, we outline practical impli-

cations of our findings for stakeholders of VC-backed IPO companies and highlight further 

research potential. 

All our multiple regression models measuring underperformance and overperformance – first 

by comparing to the STOXX Europe 600 index, second, by comparing against the STOXX 

Europe 600 equal weight index, and third, by comparing to the STOXX Europe 600 industry-

specific index – did not reveal statistical significance. Consequently, we could neither answer 

the second part of research question 3.1 – Do European VC-backed companies underperform 

or overperform in the long-run period of two years trading and what is the impact of VCF de-

terminants on the level of undervaluation or overvaluation? – nor research question 3.2: What 

is the impact of companies’ undervaluation or overvaluation on companies’ long-run underper-

formance or overperformance? 

Therefore, we only summarize the tendencies of the companies’ long-run share price perfor-

mance by focusing on measuring against the STOXX Europe 600 industry-specific index. We 

assume the STOXX Europe 600 industry-specific index to be the company benchmark with 

the best fit, as this enables us to compare companies with a benchmark of a similar industry. 

We investigated that overall, our sample companies underperform the market benchmark, 

which answers the first part of research question 3.1. We found that adopting the equal-weight 

approach, our sample companies underperform the market benchmark by about 41 ppts more 

than in the value-weight approach. The delta mainly stems from the impact of overperformance 

of three sample companies with a cumulated sample market capitalization share of 55%. 

As we see similar patterns towards underperformance for the most recent listing years 2015-

2017, this highlights the following practical implications. First, if VCFs aim for the highest return 

on investment, compared to a buy-and-hold investment strategy, immediate exits at IPO are 
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advantageous, as we find that our sample companies in total are overpriced and underperform 

in the long-run. Furthermore, in total, our sample companies are overvalued during the first 

month trading, which overall reflects that the returns on shares sold during the first month 

trading are not as high as returns on the benchmark index. Hence, divestments are not rec-

ommended compared to divestments that match our benchmark index. Practical implications 

for potential investors are that initial overpricing and associated overvaluation of VC-backed 

companies might also be indicators for long-run underperformance compared to the bench-

mark index. Vice versa, underpriced VC-backed IPOs might be associated with undervalua-

tion, which – in line with both our hypotheses derived from the literature review and in line with 

findings from our expert interviews – could be signaling indicators of long-run overperformance 

for investors. However, as we neither found statistical significance for the impact of pricing on 

valuation, nor for the impact of valuation on long-run performance, this justifies further research 

with a larger sample size over a longer period of time. 
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Figure 1: Summary of data set (1/3) 
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Figure 2: Summary of data set (2/3) 
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Figure 3: Summary of data set (3/3) 
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Figure 4: Complete data set (1/3). 
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Figure 5: Complete data set (2/3). 
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Figure 6: Complete data set (3/3). 

 


