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Abstract 

This study investigates the long-run performance of private equity backed, venture capital backed 

and non-financial sponsor backed initial public offerings (IPOs) using a sample of Nordic 

companies going public during the period 2004-2010. Furthermore, the study applies a corporate 

governance perspective and uses agency theory in an attempt to explain the drivers behind the 

differences in long-run abnormal returns across these three IPO groups. Within this framework, the 

effects on long-run abnormal returns of leverage, blockholder ownership, and managerial incentives 

are focused on. It is argued that these factors should have a positive relation with long-run abnormal 

returns following the IPO.  

 

The results of this study support the general pattern found in the IPO literature, with negative long-

run abnormal returns across the three groups of firms in the three years following the public listing. 

Furthermore, the evidence in this study suggests that private equity backed IPOs have superior 

long-run abnormal returns compared to non-financial sponsor backed IPOs. Private equity backed 

IPOs are also larger, employ more leverage and are more profitable than their IPO counterparts. In 

contrast to the private equity backed IPO, our results provide no support for a superior performance 

by venture capital backed IPOs. They also provide no statistical support for a positive relation 

between long-run abnormal returns and leverage, blockholder ownership, and managerial incentives. 
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1. Introduction 

The long-run performance of initial public offerings (IPOs) is a widely researched topic and the 

stock market underperformance post offering is well documented in the empirical research. A less 

well researched area is the performance differences across IPO types in terms of ownership 

characteristics, such as differences between private equity backed or venture capital backed IPOs 

and those IPOs backed by a non-financial owner. Results by early studies such as Degeorge & 

Zeckhauser (1993) and Holthausen & Larcker (1996), and more recent studies such as Levis (2011) 

and Cao & Lerner (2009) find that private equity backed and venture capital backed IPOs (sponsor-

backed IPOs) defy the results of IPOs in general. They find that sponsor-backed IPOs experience 

superior performance compared to IPOs not backed by a financial sponsor (non-sponsored IPOs). 

However, as Levis (2011) notes, there is a substantial lack of research on the drivers underlying 

these performance differences. The purpose of this study is therefore to address this gap in the 

current IPO literature.  

 

This study extends the current literature by studying the Nordic IPO market, which has not been 

researched in the literature. In line with the performance pattern reported in the literature, the 

Nordic IPOs analysed in this study also show statistically significant negative long-run abnormal 

stock returns. In addition, in line with the recent study by Levis (2011) the findings also reveal that 

private equity backed IPOs have superior performance compared to non-sponsored IPOs, the 

difference being statistically significant at the 10% level. In addition to analysing the long-run 

abnormal returns of IPOs in the Nordic market, this study also addresses the issue of the underlying 

drivers of such performance differences. In doing so a corporate governance perspective is applied 

and agency theory is used as the theoretical basis to substantiate why sponsor-backed IPOs are 

expected to achieve superior abnormal returns compared to non-sponsored IPOs. Specifically, this 

study focuses on the long-run abnormal return impact of blockholders, managerial incentives and 

leverage. However, the results of the regression analysis do not give any statistical support for a 

positive relation between long-run abnormal returns and the governance variables. This does not 

necessarily mean that corporate governance does not matter for the long-run post-IPO performance 

of companies. It is important to keep in mind the relatively small sample used in this study, the 

conceptual and empirical difficulties in studying the effect of blockholder ownership on firm 

performance, and the data limitations, e.g. in terms of proxies for managerial incentives.  
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The study of post-IPO stock market performance is highly relevant as it has implications for both 

companies and investors. The aftermarket performance influences companies’ cost of raising equity 

capital. Ritter (1991) argues that the lower the aftermarket returns earned by investors, the lower is 

the cost of raising external equity capital for the issuing company. Thus, return patterns and 

underlying drivers are of interest for companies considering raising equity capital through the 

public markets. Similarly, investors are also interested in the existence of returns patterns, as it 

would present the opportunity to create active trading strategies (Ritter, 1991). The practical 

applications for both companies and investors motivate research on the topic of IPO long-run 

performance. 

 

The remainder of the study is organised as follows. In Section 2 a brief literature review of long-run 

aftermarket performance of IPOs, both in general and sponsor-backed, is presented. In addition, the 

theoretical basis for long-run IPO performance and performance differences across IPO groups is 

laid out. Section 3 discusses the methodology applied in the empirical analysis and Section 4 

describes the sample and discusses cross-sample differences in terms of operational characteristics, 

industry composition, company size and year of issuance. Section 5 presents the evidence on the 

long-run abnormal aftermarket performance and the differences in returns across the IPO groups. In 

addition, in the end of Section 5 the regression results on the influence of the governance variables 

on long-abnormal returns are reported and discussed. Finally, Section 6 outlines the main 

conclusions of the study. 
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2. Theory, Previous Research and Hypothesis Formulation  

2.1. Related Literature on IPO Long-Run Performance 

In the literature on IPOs there has been numerous studies looking at the long-run performance after 

listing and a stream of research within this field has looked at the performance of private equity 

backed and venture capital backed IPOs (sponsor-backed IPOs). However, Levis (2011) notes there 

are lacking comparative evidence on the differences in performance of different type of sponsor-

backed and non-sponsored IPOs and especially on explanations for these differences. Following is a 

discussion of prior literature on the topic. 

 

Much of the evidence on IPO performance comes from the US market. In an early study Ritter 

(1991) using a sample of US IPO between 1975 and 1984 found that the IPO firms exhibit a 29% 

underperformance compared to an industry and size adjusted benchmark. Similar evidence is found 

by Loughran & Ritter (1995) in a somewhat later time period, 1970 – 1990, where they find 

evidence of underperformance by 30%. In a more recent study, Akhigbe et al. (2006), also find 

evidence of underperformance on the US market using Fama and French small- and big-value 

portfolios as benchmarks. However, as is argued in Section 3.2, the latter studies are using inferior 

benchmarks as they do not fully control for the industry and size of the companies. Consequently, 

care should be taken when interpreting and drawing conclusions based on prior studies as results are 

highly sensitive to the applied methodology and the construction of the control group (Levis, 2011). 

 

Evidence on long-run underperformance also extends outside the US. Levis (1993), Espenlaub et al. 

(2000), and Goergen et al. (2007), using different methodologies, all provide evidence of 

underperformance by UK IPOs between 1980 and 1995. Furthermore, in a comparative study, 

Schuster (2003) find negative abnormal performance between 12% and 42% in France, Germany, 

Italy, The Netherlands, Spain, Sweden and Switzerland. A similar pattern is found when looking 

outside US and European markets. Jenkinson & Ljungqvist (2001) provide a summary of 

international studies reporting underperformance for IPO firms in Brazil, Canada, Chile, Finland, 

Japan, and Korea among others. Thus, drawing from international research it can be concluded that 

the pattern of IPO underperformance is acknowledged and finds support in the empirical literature. 

However, what is interesting is that when private equity backed (PE-backed) and venture capital 

backed (VC-backed) IPOs are looked at in isolation, evidence in the literature indicate that the 
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performance pattern differs from non-sponsored IPOs. Jain & Kini (1995), in a US study of 177 

VC-backed IPOs between 1976 and 1988, find that VC-backed IPOs experience better operating 

performance compared to non-sponsored IPOs. Similarly, in another US study on stock market 

performance of 934 VC-backed IPOs between 1972 and 1992, Brav & Gompers (1997) find that 

although the VC-backed IPOs underperform market benchmarks slightly (0-10% depending on 

benchmark), they outperform non-sponsored IPOs by about 10 to 15 percentage points. In addition 

to these studies, Krishnan et al. (2011) find a positive relation between VC post-IPO shareholdings 

and performance and attribute this to better governance structures, e.g. support and monitoring 

mechanisms implemented by the IPO sponsors.  

 

US evidence on PE-backed IPOs show a similar picture. In two early studies, both Degeorge & 

Zeckhauser (1993) and Holthausen & Larcker (1996) put forward evidence of improved operating 

performance and no evidence of market underperformance post IPO for PE-backed IPOs, with 

abnormal stock performance being positive but statistically insignificant. In another early study, 

Mian & Rosenfeld (1993) also find support for non-negative abnormal stock returns. In a more 

recent study Cao & Lerner (2009) looking at a large sample of firms between 1980 and 2002 find 

that PE-backed IPOs outperform both non-sponsored IPOs and various market benchmarks, 

although these benchmarks are not properly matched with the IPO firms in terms of  industry and 

size. 

 

Outside the US, the evidence is mixed. In a study of French, UK and German VC-backed IPOs, 

Rindermann (2004) finds no evidence of differences in performance between VC-backed and non-

sponsored IPOs. As an explanation for the observed difference between European and US results, 

he proposes the relatively limited size and maturity of the European venture capital market. Similar 

to Rindermann’s study, Hamao et al. (2000) examine 355 Japanese IPOs and do not find any 

support for outperformance of VC-backed IPOs either.  

 

Non-US evidence of PE-backed IPO performance is sparse and similar to that on non-US VC-

backed IPOs. In one study, Jelik et al. (2005), focusing on management buy-outs in the UK, find no 

difference in performance between those and non-sponsored IPOs. In another study, Bergström et al. 

(2006), focusing on the UK and French markets, get different results and find that in their sample of 

PE-backed IPOs do outperform their non-sponsored counterparts. However, both IPO types 



	   8	  

experience significant underperformance compared to broad market based benchmarks. Similar to 

Bergström et al. (2006), in a recent comparative UK study on 454 VC- and PE-backed IPOs on the 

London stock exchange between 1992 and 2005 Levis (2011) finds that PE-backed IPOs 

outperform both VC-backed and non-sponsored IPOs. In addition, the PE-backed IPOs in Levis’ 

sample also exhibit statistically significant positive abnormal returns compared to market 

benchmarks, ranging from 14% to 29% depending on methodology. This is in line with prior US 

studies, although the results show a stronger stock performance than that found in the US sample 

analysed by Cao and Lerner (2009). In addition, when investigating explanations for the observed 

return pattern Levis also finds support for a positive relation between abnormal returns and the 

amount of ownership held by the sponsor(s) directly post IPO. 

 

Empirical evidence using data on the Nordic market, the focus of this study, is limited and results 

ambiguous, with both positive and negative abnormal post-IPO returns being reported. In their 

cross-country study on a large set of international markets, Loughran et al. (1994) find that their 

sample of 162 Swedish IPOs between 1980 and 1990 outperformed the benchmark by 1.2%. In 

contrast, a later study by Schuster (2003) finds that Swedish IPOs between 1988 and 1998 

underperformed the market benchmark by 12.7%. However, cumulative average returns were 

positive up until month 30 following the IPO and it was only in the last months that they turned 

negative. Further to these two studies, there is no or little evidence of the performance of PE-backed 

and VC-backed companies on the Nordic markets. Thus, the limited and ambiguous findings on the 

Nordic market, especially on the abnormal returns of PE-backed and VC-backed IPOs, merits 

further research and this study adds to the literature by investigating the long-run return of PE-

backed, VC-backed and non-sponsored IPOs in the Nordics. 

 

2.2. Theoretical Explanations for the Long-Run Performance of IPOs and 

Presentation of Hypotheses 

Given the underperformance of IPOs found in previous literature, several possible explanations for 

this phenomenon are proposed in the literature. This section provides an outline of the underlying 

theoretical arguments for the long-run underperformance of IPOs, both IPOs in general and those 

backed by a financial sponsor. In searching for a theoretical basis for IPO performance, scholarly 

research mostly relies on two streams of literature. The first one relates to the theories on timing 
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and accounting behaviour in connection to the IPO that are based on information asymmetries 

between current owners and managers, and new investors. The second stream tries to explain the 

performance differences across IPOs and one of the theoretical bases are drawn from the corporate 

governance literature and agency theory. Following these premises, the first subsection of Section 2 

(2.2.1) addresses the IPO timing and managerial discretion aspects by discussing the concepts of 

“window dressing”, “pseudo market timing”, and lastly “windows of opportunity” and “fads”. The 

second part of Section 2 (2.2.2) further develops the agency theory by adding a discussion on the 

pro’s and con’s of ownership concentration, managerial incentive structures and the role of leverage 

in relation to the principal agent relation. As discussed above, one of the main purposes of this 

study is to provide further evidence on governance related explanations for the long-run 

underperformance of IPOs; the Subsection 2.2.2 provides the theoretical background for this part of 

the study. 

 

2.2.1. Information Asymmetry and the Long-Run Underperformance of IPOs  

An IPO is a transaction involving the exchange of ownership between the current owners and new 

investors. The current owners are insiders in the firm and therefore have superior information 

compared to the new investors, who in the transaction are outsiders. In transparent markets, buyers 

and sellers have perfect information concerning the quality of a product and the high quality 

product is priced higher. However, this is rarely the case and usually one party has more 

information than the other, particularly in the case of an IPO. The problem when the parties in a 

transaction do not hold the same information, i.e. when there are information differences between 

buyers and sellers concerning the quality of the product, is referred to as an information asymmetry 

problem (Akerlof, 1970; Gordon et al., 2013). This is the case in an IPO, where the current owners 

and managers of the company have superior information compared to new investors. In addition, 

there is a conflict of interest as insiders have the incentive to maximise the proceeds from the IPO, 

while the new investors want to minimise the price paid for ownership. Furthermore, it is assumed 

that the management of the firm conducting the IPO is acting in the favour of existing shareholders 

rather than new investors; this is even more so given that the firm managers are often also current 

investors since they are likely remunerated through equity incentives (e.g. stock options, shares).   

 

Based on the information asymmetry and conflict of interest there are two expected effects in 

relation to an IPO. Firstly, it is expected that the current investors and managers will have 
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incentives, ceteris paribus, to conduct the IPO when the expected or perceived value of the 

company by outsiders peaks (see e.g. Loughran et al., 1994). More specifically, assuming that 

insiders have an information advantage compared to outsiders, insiders would want to conduct an 

offering when investors are overly optimistic about the market and where the company would be 

overvalued in relation to the better information possessed by insiders. The second effect is related to 

the information presented to outside investors. It should be noted that although information about 

the company is presented in the offering memorandum accompanying the IPO offer, this 

information is in the discretion of current shareholders and management. Thus, they have an 

incentive to present the company in a favourable manner and considering the limited information 

for new investors there might be discrepancies in expectations as to the value of future cash flows. 

 

Thus, due to the fact that investors are rational, that firm insiders hold superior information about 

the firm and that they will not be willing to sell the shares in cases where the markets’ valuation of 

the firm is too low, the IPO scenario resembles a typical “lemon” problem, as defined by Akerlof 

(1970). The “lemon” problem assumes asymmetric information between the buyer and the seller of 

an asset. Given asymmetric information and the possibility of superior information for the seller, a 

rational investor would anticipate that the seller might have private information about the product 

and therefore will discount the price at which the investor is willing to acquire the asset. This results 

in what is referred to as adverse selection. Due to the discount, buyers selling “high quality” assets 

will not sell and only those having the “low quality” assets will bring their product to the market. 

As such, the market will only consist of low quality assets with a corresponding low price (Akerlof, 

1970; Gordon et al., 2013).  

 

Leland & Pyle (1977) discuss the “lemon” problem in terms of equity markets and argue that 

investors in an equity transaction will consequently discount the value of a company due to the 

uncertainty relating to information asymmetries. Following Leland & Pyle (1977) and Akerlof 

(1970), Myers & Majluf (1984) further support the notion that new equity is only raised when 

managers and current investors perceive the company as overvalued. In their model, this results in 

the share price for currently traded companies to fall at the announcement of an equity issuance as 

investors take this as a sign that the company is currently overvalued.  
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The problems of adverse selection and information asymmetry are also put forward when 

explaining the underpricing and short-run outperformance at the IPO (see e.g. Welch, 1989; Ritter 

& Welch, 2002; Bergström et al., 2006). For example, in Welch’s (1989) model the issuing firm 

may, in order to signal quality, have an incentive to price their securities below what the market 

expects the company to be worth with the hope of recouping this loss in later equity offerings, as 

the quality is revealed. This will deter lower quality issuers from imitating, as they will incur both 

the cost of imitating a high-quality firm as well as the cost of the underpricing. Welch (1989) shows 

that this could lead to a situation where it is optimal for high-quality firms to price below their true 

value. However, underpricing and asymmetric information can also explain the long-run 

underperformance discussed in Section 2.1. Given information asymmetry and not fully transparent 

markets there will be uncertainty for investors about the true value of the company. Furthermore, 

assuming that investors will not issue equity when the company is undervalued (assuming that in 

this case underpricing will be too expensive), the market’s expected value of the company will be 

higher than optimal, in all cases except the one in which the markets values the company exactly 

right. As such, post short-run outperformance following the IPO, the company will be overvalued in 

all cases but the optimal from a new investor perspective. If this is the case, there will be a 

correction in the aftermarket trading when performance and more information are revealed, which 

would explain the long-run underperformance following the initial trading period.  

 

A complementary explanation for the pattern of long-run underperformance is given by the concept 

of “window dressing”. This relates to the short-term improvement of accounting numbers by 

management, prior to an IPO, that are aimed at making the company look more profitable 

(Jenkinson & Ljungqvist, 2001). There are numerous ways for managers to boost the numbers, e.g. 

by postponing costs or capital-intensive investments, or by borrowing earnings from other time 

periods. However, like in the discussion above, the rational investor should learn from prior cases, 

anticipate this, and apply a discount factor to the value of the firm going public (Jenkinson & 

Ljungqvist, 2001). As such, the window dressing would lead to lower IPO prices where the 

connection to long-run underperformance like in the above section rests on a number of 

assumptions. Jenkinson & Ljungqvist (2001) argue that the underpricing following information 

asymmetry would eliminate the benefits of window dressing whereby no effect on long-run 

performance would be seen. This argument is, however, based on the assumption that investors are 

able to fully discount the value of the company corresponding to the window dressing. 
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A number of empirical studies provide support to the link between long-run underperformance and 

earnings management. Teoh et al. (1998) propose that there is a negative relation between earnings 

management and long-run post-IPO performance. In addition, Jain and Kini (1994) observe that, in 

their sample, market-to-book and price-earnings values decline post an IPO, as do operational 

performance. These results indicate that investors might not be learning from past experience. Jain 

and Kini (1994) argue that investors are, time and again, over-valuing firms going public and being 

overly optimistic about IPOs’ future prospects, indicated by the recurring decline in operational and 

abnormal stock performance of IPOs. However, the argument of investors being irrational and 

consistently overvaluing IPOs is conceptually difficult to accept. Given that IPOs on average 

underperform other public companies, it would be expected that investors learn from past 

experience and consequently adjust their expectations and pricing of IPO companies. Thus, 

although conceptually hard to imagine constant surprise by investors of declining accounting 

performance post IPO, window dressing might provide a partial explanation for the long-run IPO 

underperformance. 

 

Another explanation is provided by the concept of “pseudo market timing”, presented by Schultz 

(2003). Schultz argues that companies are able to time favourable market conditions, whereby 

clusters of IPOs would be observed in years with high levels in the stock market and subsequent 

underperformance. However, Schultz argues that the timing ability does not challenge the theory of 

efficient markets since the issuers are unable to determine if the investors are overly optimistic or 

not at the time of the IPO. As such, this phenomenon is not related to managers’ ability to predict 

future returns. The higher prices simply imply more investment opportunities, alternatively, less 

earnings dilution. Further, according to Schultz, the managers use trigger prices to determine when 

to issue equity. They will only issue equity if they are convinced that their stock price at IPO will be 

close to or higher than the trigger price and the higher price the more IPOs. As a result, in line with 

Schultz’ argument the underperformance of IPOs might not be an anomaly. Instead, the explanation 

for it would be based on natural market conditions as the ones described, e.g. higher prices implies 

more investment opportunities and higher financing needs where the equity market is one such 

source. The concept thus differs from other explanations of underperformance, e.g. miss-

measurement of risk, in the sense that it does not contradict the concept of an efficient market as 

Schultz argues that the IPOs underperform relative to their ex ante expected returns. 
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Similar arguments to that of Schultz’ are those of Ritter (1991) and Loughran et al. (1994). Like 

Schultz, they would expect a correlation between the stock market and IPO volumes. Loughran et al. 

(1994) suggest that an IPO is more likely when capital markets have higher liquidity in order to 

facilitate capital funding and that the level of market liquidity and the stock market level are 

correlated. As such, the favourable investment environment will increase the number of IPOs. 

However, contrasting to Schultz, Ritter (1991) and Loughran and Ritter (1994) argue that investors 

indeed are able to observe over-optimism with investors and therefore argue that they are able to 

take advantage of so-called “windows of opportunity” and “fads”. This leads to subsequent 

underperformance when the market corrects for the over-optimism. This contradicts the theory of 

efficient markets as it implies that capital allocation is not efficient.  

 

The empirical evidence supports the notion of clustering of IPOs in years of high relative stock 

prices and with subsequent underperformance (see e.g. Ritter, 1991; Loughran et al., 1994; 

Bergström et al., 2006). This is in line with both arguments of market timing and the differentiation 

between the two is if managers are able to observe over-optimism with investors. It should be added 

that if managers were able to time the market then share buy-backs would take place in low price 

periods. However, Rydqvist & Högholm (1995) observe that in their sample most buy-backs took 

place in the high price periods, supporting Schultz (2003) argument that managers do not know if 

investors are overly optimistic.  

 

Based on the various theoretical arguments for long-run underperformance by IPOs, supported by 

the empirical studies in Section 2.1, the following hypothesis is proposed:  

 

H1: Companies undertaking an IPO exhibit negative long-run abnormal stock 

market returns relative to a benchmark of comparable firms. 

 

2.2.2. Long-Run Performance of IPOs and Corporate Governance 

This section with subsections discusses the second stream in the IPO performance literature, which 

provides a theoretical basis for the long-run performance differences across IPOs as discussed 

above. Within this stream of literature agency problems and corporate governance structures have 

been put forward as drivers of the difference in performance across IPOs. Mitigation of the 

information asymmetries discussed in Section 2.2.1 has also been argued for as explanations to the 
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performance patterns. For example, it is argued that reputational effects of financial sponsors 

mitigate incentives for market timing and window dressing, thus lowering the effects of information 

asymmetries. Among the different issues in this literature, this study focuses on the impact of 

leverage, large owners and managerial incentives in mitigating costs associated with the principal 

agent relation. In order to do this, agency theory is introduced below in this section and is briefly 

put in context of long-run IPO performance. Having introduced the basics of agency theory the 

following three subsections then further develop on the relationship between long-run IPO 

performance and agency theory, in terms of leverage, blockholders and managerial incentives. This 

is followed by a subsection discussing these issues when a financial sponsor owns the company 

conducting the IPO, and arguing for the augmentation of the positive effects of the three above-

mentioned issues in the case of such ownership.  

 

The underlying logic of agency theory can be traced back to Adam Smith’s Wealth of nations 

(Smith, 1776) and Berle and Means (1932). These authors are the first to underline the potential 

agency issues in corporations, where those taking decisions are not 100% owners, and where the 

dispersion of ownership among various small investors restricts their ability to influence and 

monitor the managers.  

 

Jensen and Meckling (1976) further developed this idea in their widely cited paper discussing the 

costs associated with the separation of ownership and control, also referred to as the principal agent 

relation. The concept relates to the conflict of interest that may arise between the owner (principal) 

and the person who has been granted decision rights (agent) on behalf of the owner. Further, 

assuming that both parties strive to maximize their own utility, Jensen and Meckling (1976) argue 

that it is reasonable to assume that the incentives of the two will diverge, resulting in the agent not 

always acting in the best interest of the principal. As such, Jensen & Meckling propose that there 

are three main categories of costs arising from this relationship. The first is the monitoring costs 

arising due to the need of the principal to monitor the actions of the agent in order to make sure he 

or she acts in the principal’s interest. The second are the bonding costs, when beneficial, that the 

agent might take upon himself or herself to ensure that he or she acts in the interest of the principal. 

The third and last is the residual loss that relates to the situations where the first two mechanisms 

are ineffective and the agent acts in a way that is not in the best interest of the principal. In their 
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paper, Jensen and Meckling (1976) discuss both the agency costs of equity and debt, and for the 

purpose of this study the former is focused on. 

 

If not present before, e.g. in an unlevered 100% owner-managed firm, the introduction of a 

company in the public market through issuing equity to new investors will present the IPO company 

with principal agent related issues and costs. In the model by Jensen & Meckling (1976), investors 

will directly adjust for such agency costs. Thus, in an IPO situation the buyers in the IPO will take 

the agency costs into account and discount the value of the company at the IPO accordingly. It then 

follows, that in a fully efficient capital market the agency issues would be accounted for at the time 

of the IPO and therefore would not affect the long-run performance of IPO companies. As such, in 

fully efficient capital markets, governance structures and mechanisms would not help explain the 

performance differences of IPOs over time. However, in practice capital markets are not perfect and 

fully efficient and Bergström et al. (2006) argue that at the time of the IPO opinions as to the value 

of the IPO company are not homogenous but diverging. Given the diverging opinions, those 

investors with the most positive view of the company will buy into the IPO and there will be an 

adjustment process over time as new information and performance is revealed, leading to long-run 

underperformance as opinions gradually converge (Bergström et al., 2006). This is consistent with 

the information asymmetry arguments on market timing and window dressing raised in Section 

2.2.1. In addition, Bergström et al. (2006) also argue that there might be overoptimism among 

investors, where investors are argued to be unable to complete a fully rational analysis of all 

relevant information at hand. 

 

Given that capital markets are not fully efficient and that investors are not rational, it would be 

expected that the adjustment in Jensen & Meckling’s (1976) model would happen with lags as 

performance and new information is revealed. Thus, differences in governance structures and 

mechanisms could provide a partial explanation for the performance differences across IPO 

companies. In addition, governance structures and mechanisms are hard to observe as an outsider to 

the company and therefore the market should have difficulties to fully analyse and determine the 

value of the governance structures and mechanisms in place in an IPO company. As such, given 

that the market is expected to not be able to fully appreciate such governance factors, it would be 

expected that the better the governance structures and mechanisms in an IPO company, the better 

the performance and the higher the long-run abnormal stock returns in the aftermarket trading.  
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In the following three subsections three governance factors that are argued in the literature to 

mitigate agency costs are discussed. This is followed by a discussion on financial sponsors and how 

they through better governance structures and mechanisms are able to deliver more positive 

abnormal long-run post-IPO stock returns than non-financial owners. 

 

2.2.2.1. Effects of Leverage – a Vehicle to Reduce Agency Costs of Equity 

Financial leverage has been proposed in the literature as one way of mitigating the agency costs 

associated with the separation of ownership and control, by reducing the amount of resources left 

for managerial discretion. Jensen (1986) argues that there is a conflict between shareholders who 

would prefer pay-outs of unused cash flow, if no profitable investment opportunities exist, and 

managers who are in control of corporate resources. He further argues that debt reduces these 

management related agency costs. 

 

The issue is especially relevant in mature corporations with low growth opportunities and high cash 

flows, often being potential targets for LBOs. As such, Jensen (1986) formulates the “control 

hypothesis”, or the “free cash flow theory”, relating to the benefits of debt. By using debt, 

management is pledged to pay out a certain amount of cash in regular payments. Should 

management default on these payments there is the threat of the bank taking control of the company 

whereby the manager would lose employment. This should motivate management to increase 

operational efficiency and reduce cash flow waste on non-profitable projects in order to be able to 

service the company’s debt. Furthermore, as interest payments are tax deductible, the 

accompanying interest tax shield should also have a positive impact on firm value. Jensen (1989) 

predicts that takeovers financed with debt are likely to generate higher returns than accomplished 

by those financed by the exchange of stock.  

 

Notwithstanding the positive effects of leverage such as mitigating agency costs, it should be noted 

that leverage introduces new cost to the company. One such is the agency costs of debt, relating to 

the diverging incentives of debt holders on the one hand and equity holders and management on the 

other (Jensen & Meckling, 1976). Furthermore, leverage introduces financial distress costs that are 

ultimately paid for by equity holders in a company (Berk & DeMarzo, 2011). As such, leverage 

should only be extended to the point where the marginal benefit of leverage exceeds the marginal 

cost. 
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Given Jensen’s argument that takeovers financed with debt create value compared to deals 

completed by the exchange of stocks, it follows that there is indication that the leverage in most 

companies is below their respective optimal point. This is in line with Jensen (1986), as 

management do not have the incentive to optimise leverage since it lowers the free cash flow and 

their flexibility. Thus, leverage is expected to be below the optimal point for companies that do not 

have a strong majority owner with financial focus. Consequently, given that leverage is below the 

optimum, a higher level of leverage should be value enhancing. Based on the theoretical argument 

of the value creation of leverage a positive relation is expected in the case of leverage and long-run 

performance of IPOs. Thus, the following hypothesis is developed:  

 

H2: There is a positive relation between the relative amount of leverage in an IPO 

company and the long-run abnormal returns. 

 

Based on the above discussion, leverage in the right amount is proposed to be value creating. 

However, as noted by Levis (2011), referring empirical evidence on the relation between leverage 

and stock returns is ambiguous. Levis notes that both positive and negative relations have been 

found and there is evidence suggesting that the relation is not straight forward, but rather depends 

on how the debt is used and the impact it has on a company’s investment opportunities. As such, 

although there is theoretical support for a positive relation, the empirical evidence on leverage in 

general is ambiguous.  

 

2.2.2.2. Effects of Blockholder Ownership  

The impact of ownership on corporate value and performance is widely researched in the corporate 

governance literature, although scholarly research provides ambiguous results in this regard 

(Holderness, 2003). Summarising previous literature, Holderness (2003) argues that there are two 

motivations for large ownership, the shared and the private benefits of control. The former relate to 

a higher incentive of larger owners to monitor management leading to more efficient monitoring, 

the benefit of which is shared among all shareholders. When ownership is dispersed, the costs of 

monitoring may exceed the benefits for a small owner, leading to the so-called free-rider problem 

where no single owner has an incentive to monitor. Thus, the prevalence of a large owner should 

mitigate this issue.  
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Private benefits of control are all private benefits, both pecuniary and non-pecuniary, that a large 

shareholder can enjoy by holding control in the corporation and that are not enjoyed by other non-

controlling owners. Specifically, by holding control over the company, large owners may direct the 

actions of management to the benefit of the large owners, but that are detrimental to other minority 

owners; as argued by Bennedsen & Nielsen (2010), a higher concentration of ownership and voting 

rights might facilitate the opportunistic behaviour such as self-dealing or other firm value 

decreasing decisions benefitting the large owner.  

 

Shared and private benefits of control carry opposite implications for firm value and performance. 

The shared benefits of control through improved monitoring should add value while any private 

benefits extracted from the company might destroy company value. As such, the effect of having a 

large owner is not clear from this theoretical perspective and as Holderness (2003) notes the effect 

on firm value and performance depends on which of these two effects that dominate the other. 

Consequently, in an IPO scenario the impact of a large owner on long-run abnormal returns is not 

clear. However, directly post IPO the large owners in the company is highly likely to include the 

selling parties, who have more insight in the company and are better equipped to monitor 

management than institutional investors and other new investors. As such, in an IPO scenario it is 

argued that the monitoring benefits of large owners is stronger than the detrimental effects resulting 

from private benefit extraction. Based on this assumption, it follows that IPO firms with more 

concentrated ownership should perform better than those with relatively smaller owners. Thus, the 

following hypothesis is developed for the relationship between ownership and long-run 

performance: 

 

H3: There is a positive relation between the percentage of shares held by the largest 

blockholder directly post IPO and long-run abnormal returns. 

 

The empirical evidence looking at blockholder effects is ambiguous. There are, however, studies in 

line with the hypothesis above, indicating that the shared benefits of control could exceed the 

private benefits. As an example, Cronqvist & Fahlenbrach (2008) investigate fixed blockholder 

effects and elaborate on the reasons for the ambiguous prior evidence. They argue that the lack of 

consistent evidence on blockholder effects is partly due to differences in blockholder characteristics. 

In their study, analysing the effects on heterogeneity between blockholders they find a positive 
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relationship between the sizes of the blockholder’s ownership stake and influence on firm policies 

that impact firm performance. Within certain categories such as e.g. pension funds and private 

equity they find that blockholders at the 75th percentile are associated with higher return on asset 

compared to those in the 25th percentile. Further, they suggest that blockholders with aggressive 

investment or financial style are positively related to operating performance and firm value, 

measured as Tobin’s Q. Thus, according to Cronqvist & Fahlenbrach (2008), different blockholder 

characteristics will have impact on investment and governance styles, which in turn impact 

operating performance and company valuation.  

 

To further underline the effects of differences in blockholder characteristics on firm performance, 

other empirical studies to that of Cronqvist & Fahlenbrach (2008) underline that blockholder effects 

may depend on the identity of the large owners, their relative power in relation to other owners and 

the institutional environment in which a firm operates (Laeven & Levine, 2008 etc.).  Leaven & 

Levine’s (2008) study differs from that of Cronqvist & Fahlenbrach (2008) in that they look at 

complex ownership structures, the existence of multiple blockholders. They investigate whether 

firms with multiple blockholders and widely held firms or firms with majority ownership are valued 

differently. They find that firms with multiple blockholders and low dispersion of cash-flow rights 

have higher valuations than firms with majority owners. They also show that complex firms with 

lower dispersion of cash-flow rights are higher valued than those with more dispersion. Further, the 

results are interpreted as being due to the prevalence of larger incentives to expropriate minority 

shareholders in majority owned corporations.  

  

2.2.2.3. Effects of Managerial Ownership and Managerial Incentives  

As argued by Jensen & Meckling (1976), the main issue in relation to the separation of ownership 

and control relates to the fact that the managers, by not being 100% owners of the firm, do not carry 

the full cost of their actions, which creates a moral hazard problem. Simply put, since managers 

make decisions with (in part) other people’s money they may be motivated to act opportunistically, 

pursuing their self-interests that are not aligned with the interest of the firm owners (i.e. maximizing 

the return on the investments in the company). This discrepancy between the interests of the 

principals (owners) and the agents (managers) can be reduced by creating an incentive contract to 

induce management to act in the interest of owners, namely by linking the agents’ wealth more 

strongly to the wealth of the owners of the firm.  



	   20	  

Although a cost for the owner (i.e. they have to compensate the CEO for carrying some risk due to 

noisy measures of firm performance), Core et al. (2003), in a survey of previous literature, note that 

executive compensation linking CEO pay to firm performance is a way of substituting for costly 

active monitoring. They define an efficient contract, according to traditional agency theory, as one 

that maximizes the expected value to shareholders after employee payments and contracting costs. 

The purpose of the contracts is not only to align management and shareholder interests by 

preventing managers from expropriating corporate resources, but also to encourage them to 

undertake profitable but risky projects. Thus, the optimal share contract is also dependent on the 

manager’s risk aversion and the importance of his decisions (Ross, 1973; Stiglitz, 1975). Frydman 

& Saks (2010), however, highlights that linking executive’s value of compensation to their risk 

aversion is difficult in practice since it requires information on the executive’s utility function.  

 

Generally, CEO remuneration is based on three types of incentives; flow compensation (base salary, 

bonus and stock options), changes in the value of the managers portfolio/wealth and perception of 

human capital, e.g. reputational effects. Besides these three elements, a well-constructed contract 

should consider the time aspect; Goergen & Renneboog (2011) argue in a review of previous 

literature that an incentive contract should provide both a short-term and a long-term remuneration 

component. They argue that the short-term component should be made up of the base salary and a 

bonus plan based on past performance and the long-term could include stock options, retirement 

and severance pay. 

 

Despite the fact that incentive plans and compensation packages have been advocated as ways of 

aligning interests between managers and owners, some researchers suggest that these contracting 

arrangement are likely to be inefficient and not agency cost minimizing. Goergen & Renneboog 

(2011), conclude that much of the literature support the view that managers serve their own interest 

by exploiting corporate resources and maximize their compensation contracts. They also suggest 

that managers benefit from windfalls, earnings that are not the result of their actions, and in the 

presence of weak board structures they are able to extract rents. Thus, although effective in theory 

there are a number of complications in the implementation and other factors that impact the 

effectiveness of such contracts. Furthermore, in terms of equity compensation Holthausen and 

Larcker (1996) note that there are diverging economic predictions from a theoretical perspective. 

They argue that although equity participation aligns incentives there is also the aspect that higher 
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ownership stakes by management increases risk aversion, as they become more undiversified. As 

such, this would suggest that the relationship could be non-linear where at higher ownership levels 

the positive incentive effects are neutralised by the negative wealth effects (see e.g. Morck et al., 

1988). 

 

Jain and Kini (1994) argue that managerial ownership and incentives can provide a partial 

explanation for the underperformance of IPOs post issuance. They argue that as managers’ 

ownership stake is reduced in the IPO there is a potential for increased agency costs. Since 

managers own less of the company it is likely to lead to heightened conflicts of interest and 

increased incentive for managers to engage in perquisite spending. In addition, given that an IPO 

implies an increased dispersion of ownership and decreases incentives for owners to monitor 

management, incentive contracts and alignment of interest through equity participation of 

management should be an important component in the performance of an IPO post issuance. 

Consequently, the better the incentive contract the better the performance of the company and the 

higher the company value, implying more positive long-run performance. As such, a positive 

relation is expected between the managerial ownership directly post IPO and long-run abnormal 

stock returns. Thus, the following hypothesis is developed: 

 

H4: There is a positive relation between managerial equity incentives and long-run 

abnormal post-IPO stock returns. 

 

As discussed above there are several important factors to incorporate in constructing an effective 

incentive contract and equity participation is not the only variable in order to align interests. 

However, data on non-pecuniary incentives are difficult to observe empirically and data on 

pecuniary compensation is limited in the Nordic countries. For example, information on options 

held by management and total managerial compensation is subject to disclosure in the Nordic 

countries and therefore highly limited. Due to these data limitations, the focus in this study is on the 

equity incentives provided by stock ownership, acting as a proxy for managerial incentives.  

 

Notwithstanding the critique regarding the practical difficulties of implementation and thus the 

effectiveness of incentive contracts and managerial ownership, there are several empirical studies 

that have found positive relations between managerial ownership or other compensation 
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arrangements and firm performance. In a recent study by Frydman & Saks (2010) using executive 

compensation data between 1936 and 2005, compensation patterns are examined and executive 

wealth is found to be sensitive to firm performance. It is further suggested that these historical 

compensation arrangements have indeed helped to align managerial incentives with those of 

shareholder interests.  

 

Another study is the older paper by Morck et al. (1988), who suggest that the relationship between 

managerial ownership and performance is non-linear. They find that ownership levels below 5% 

and above 25% have a positive relation with firm performance, although the latter being 

insignificant. However, ownership levels between 5% and 25% exhibit a negative relation, 

suggesting that at intermediate ownership levels management might have larger incentive and 

ability to extract private benefits. Although a non-linear relation is indicated, it is important to keep 

in mind that these absolute cut-off points are not based on theory and were arbitrarily chosen. The 

non-linear relation is also supported in subsequent studies. For example, looking at inside 

ownership over two years and having a large sample of US-listed firms, McConnell and Servaes 

(1990) find that firm value tend to increase for inside ownership levels up to between 40 and 50 

percent, followed by a decline as ownership goes beyond this level. 

 

In an IPO context, Mikkelson et al. (1997), look at the level of management ownership retention 

post IPO and operating performance in US based companies. They find a positive relation. The 

more management ownership declines post an IPO the worse is the operating performance. They do 

not, however, believe that the underperformance is a result of the decline in ownership and their 

general conclusion is that there is no relation between operational performance and management 

ownership level. In a later non-US study, Kim et al. (2004) find, in accordance with the relationship 

found by Morck et al. (1988), a positive relation for “high” and “low” management ownership 

levels and a negative relation for “intermediate” levels. They suggest that their results are due to 

alignment of interests and entrenchment effects. In contrast to these two studies, Cai and Wei 

(1997) study the Japanese equity market and find no relationship between management ownership 

retention and IPO firm performance. As such, the evidence on the relation on managerial ownership 

and performance is also ambiguous in the IPO literature and more research is needed to shed further 

light on the issue. 
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As is evident from the above discussion the empirical evidence on the relationship between 

managerial incentives/ownership and firm performance is ambiguous, although in a theoretical and 

intuitive perspective it would be expected that, ceteris paribus, the better the incentive structure the 

better the performance of management and the better the firm performance. It should, however, be 

noted that a good incentive structure does not only include pecuniary incentives, but should 

consider all aspects affecting managerial behaviour. 

 

2.2.2.4. Superior Long-Run Performance in Sponsor-Backed IPOs – Leverage and Mitigation 

of Agency Issues  

In Section 2.2.2.1 through 2.2.2.3 it is argued that leverage, blockholder ownership and managerial 

incentives increase company value. In this section it is argued that these effects are stronger and 

more heavily utilised in the case of financial sponsor ownership, leading to superior post-IPO 

performance in companies with such ownership characteristics.  

 

In order to understand the superior post IPO performance of sponsor-backed IPOs it is necessary to 

discuss how financial sponsors create value during their ownership period, as these value-adding 

activities are argued to be sustained post IPO when the financial sponsor reduces equity 

involvement. Jensen (1986, 1989) argues that in leverage buyout transactions, PE sponsors are able 

to produce good returns as a result of their ownership model and organisational structure. More 

specifically, he argues that private equity drive and increase company value through the use of, 

among other things, higher leverage and closer monitoring of management. Furthermore, Jensen 

(1989) suggests that leverage buyout-like organizations have superior incentive structures to that of 

more traditional organizations. By increasing the proportion of equity owned by management, key 

officers have a greater stake in any value increasing decision, which leads to value maximization 

and increased shareholder wealth. 

 

Jensen (1989) suggests that public companies often have risk-averse and entrenched management, 

leading to diversion of cash-flow for non-value adding activities. As such, by increasing self-

monitoring through increased leverage and equity incentives, PE ownership should mitigate the 

negative effects of entrenched management in public companies when taking these companies 

private. During the ownership period the financial sponsor is assumed to improve the governance 

system in the company leading to better management and board practices, facilitating both active 
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and self-monitoring of management. Besides improving the governance systems in place in the 

company, the sponsor often takes an active approach to ownership achieved through being active 

participants in boards, having impact on decision-making, organizational changes and 

implementation of preferred strategies. Furthermore, it could be argued that in sponsor-backed 

companies management is under higher pressure to create shareholder value due to the well-defined 

investment horizon of sponsor investors and the intense monitoring that follows to ensure that the 

value creation initiatives in the investment plan are carried out within this time frame. In addition, 

management is often handpicked for the task and Levis (2011) argues that an additional source of 

value creation by sponsors could be due to better management teams in sponsor-backed companies. 

 

Based on the above discussion there are several sources of value creation by financial sponsors 

during their ownership period prior to an IPO, i.e. when the company is privately held and not listed 

on the public market. Levis (2011) argues that it is reasonable to expect that the structures and 

effects of sponsor ownership will be maintained even after the company enters the public market 

through an IPO, at least for some time. Levis (2011) further notes that sponsors often retain an 

ownership stake post IPO, either as an active strategy or through lock-up clauses. As such, it would 

be expected that the monitoring by sponsors continue also after the IPO, facilitating closer 

monitoring than the case of public market monitoring. The fact that the financial sponsor has 

knowledge of the company from the private ownership period also implies that they should be in a 

better position to monitor management than new public market investors. Consequently, the 

presence of a financial sponsor in the firm ownership post IPO should have a positive effect on the 

performance of a company also after it enters the public market through an IPO. Furthermore, 

Section 2.2.2.1 argued the value increasing effects of leverage. Thus, in line with the arguments in 

that section and Jensen’s (1989) argument that PE-backed companies use a higher amount of 

leverage than other companies implies that, ceteris paribus, the value of PE-backed IPOs should be 

higher than that of equivalent non-sponsored IPOs. This is due to the tax benefits and the incentives 

imposed by higher leverage. Assuming that the presence of a sponsor post IPO affects the 

company’s financing decision, it would be expected that these companies maintain a higher 

proportion of leverage also after the flotation implying better aftermarket performance.  

 

Based on the above discussion of the benefits of financial sponsor ownership and the value creation 

in the PE model, with the effects argued to be sustained also in the aftermarket trading, a positive 
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relation is expected between ownership by a PE sponsor and stock returns in the aftermarket trading 

post IPO. Thus, the following hypothesis for equity involvement by PE sponsors is developed: 

 

H5: PE-backed companies going public experience more positive long-run abnormal 

returns than non-sponsored IPOs. 

 

The structure of VC sponsors resemble in many aspects that of PE sponsors in the sense that e.g. 

monitoring is a central and vital part of the value creation. Thus, it would be expected that the 

positive effects of monitoring argued in the case of PE ownership is also present in the case of VC 

involvement. This is in line with Jain and Kini (1995) who suggest VC sponsors have better 

monitoring post listing and that this is a source of value creation whereby better performance should 

be expected. Thus, following the hypothesis for PE sponsors the following hypothesis is developed 

for VC equity involvement: 

 

H6: VC-backed companies going public experience more positive long-run 

abnormal returns than non-sponsored IPOs. 

 

In Section 2.2.2.2 the shared benefits of control of having a large blockholder monitoring 

management are discussed. Based on the discussion that financial sponsors are better equipped and 

have large incentives to actively monitor management it would be expected that for a given 

ownership level the positive effects from shared benefits of control are higher with financial 

sponsor ownership than with non-sponsor ownership. This is in line with the argument that the 

ownership effect may depend on the identity and characteristics of the large owners, their relative 

power in relation to other owners and the institutional environment in which a firm operates (see e.g. 

Laeven & Levine, 2008; Cronqvist & Fahlenbach, 2008; etc.). As such, given Hypothesis 3 and the 

discussion above, the relationship between blockholder ownership and performance is expected to 

be stronger and more positive in the presence of sponsor ownership. Thus, the following hypothesis 

is developed: 

 

H7: The positive relation of a large blockholder is stronger when the IPO is PE-

backed or VC-backed. 
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The literature on financial sponsors supports the argument of superior performance by companies 

with these ownership characteristics. In an early study Kaplan (1989) provides evidence of value 

creation in leveraged buyouts through increased leverage and improved monitoring. Similarly, 

Jensen & Smith (1985) summarising early empirical findings indicate that leverage-increasing 

transactions result in significant increases in stock prices, although care should be taken when 

interpreting causality. In addition, the findings of Acharya et al. (2012) support the argument that 

sponsor ownership is positively related to firm performance. Specifically, using information on 395 

deals in Western Europe by large mature PE sponsors, they find that the ownership by large mature 

PE houses is positively related to operating performance when compared to proper benchmarks. 

They suggest that the positive abnormal operating performance observed is due to improvements 

during the private phase. The findings and arguments on superior performance by sponsor-backed 

IPOs are in line with Cronqvist & Fahlenbrach (2008). They find that firms with aggressive 

investment and financial characteristics, e.g. preferences for more debt in the capital structure, have 

better performance and company value. Thus, according to Cronqvist & Fahlenbrach (2008) 

different blockholder characteristics will have impact on investment and governance styles, which 

in turn impact company value.  

 

Several studies have investigated the relationship between sponsor ownership and IPO long-run 

performance (see e.g. Holthausen & Larcker, 1996; Cao & Lerner, 2009; Levis, 2011). As 

discussed in Section 2.1, Levis (2011), finds that PE-backed IPOs outperform non-sponsored IPOs. 

In addition, Levis argues that the long-run performance of PE-backed IPOs is positively related to 

the maintained level of equity by the PE sponsor directly post IPO. Thus, there is indication that in 

these types of ownership structures the positive effects of blockholders dominate the negative 

effects.  

 

2.2.3. Summary of Hypotheses 

Section 2.2.1 and 2.2.2 discuss theoretical explanations for the observed pattern of long-run 

underperformance of IPOs as well as explanations for the superior performance by PE-backed 

companies. Throughout these sections a number of hypotheses are developed and these are 

reproduced and summarised below.  
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In Section 2.2.1 the practise of window dressing as well as the concept of “Pseudo market timing” 

and “windows of opportunity” are discussed and lead to the following hypothesis on the long-run 

abnormal stock returns for IPO firms: 

 

H1: Companies undertaking an IPO exhibit negative long-run abnormal stock 

market returns relative to a benchmark of comparable firms. 

 

Based on the theoretical arguments for the value creating effects of leverage, e.g. through reducing 

agency costs of equity, a positive relation is expected between leverage and the long-run abnormal 

returns of IPO companies. Thus, the following hypothesis is presented:  

 

H2: There is a positive relation between the relative amount of leverage in an IPO 

company and the long-run abnormal returns. 

 

Based on the argument developed in Section 2.2.2.2 that in an IPO scenario the monitoring benefits 

of large owners is stronger than the detrimental effects resulting from private benefit extraction it 

follows that IPO firms with more concentrated ownership should perform better than those with 

relatively smaller owners. As such, this leads to the development of the following hypothesis: 

 

H3: There is a positive relation between the percentage of shares held by the largest 

blockholder directly post IPO and long-run abnormal returns. 

 

Equity incentives are argued to be a way in which to align the long-term interests of investors and 

managers. Further, the better the incentive contract the better the performance of the company and 

the higher the company value, implying a more positive long-run performance. As such, given that 

better the incentive contract leads to higher company value, it is expected that there is a positive 

relation between managerial ownership and long-run abnormal stock returns. Thus, the following 

hypothesis is presented: 

 

H4: There is a positive relation between managerial equity incentives and long-run 

abnormal post-IPO returns. 
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In Section 2.2.2.3 it is argued that the PE model and ownership creates value in companies, both 

prior to and post an IPO. As such, a positive relation is expected between equity involvement of a 

PE sponsor in the IPO company and its long-run abnormal stock returns in the aftermarket. Thus, 

the following hypothesis for PE-backed IPOs is presented: 

 

H5: PE-backed companies going public experience more positive long-run abnormal 

returns than non-sponsored IPOs. 

 

Similar to the PE model the monitoring benefits of VC sponsors is argued to enhance company 

value. Thus, similar to the hypothesis on PE sponsor ownership a similar relation is expected in the 

case of a VC sponsor. Thus, the following hypothesis is presented: 

 

H6: VC-backed companies going public experience more positive long-run 

abnormal returns than non-sponsored IPOs. 

 

Finally, based on the argument of the monitoring effects of blockholders and the argument that 

sponsors’ monitoring is superior to that of public market actors, it is argued that for a given 

ownership level the positive effects from shared benefits of control are stronger in the case of a 

sponsor owner. The stronger effect in turn implies higher firm value and better long-run abnormal 

returns. Thus, the corresponding hypothesis is: 

 

H7: The positive relation of a large blockholder is stronger when the IPO is PE-

backed or VC-backed. 
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3. Methodology 

In studies of long-run abnormal returns results have been shown to be very sensitive to the 

methodology applied (Brav et al., 2000). As such, this section discusses the methodology applied in 

the study and relates it to the discussion in previous literature. First of all, as Fama (1970) notes, 

when analysing abnormal returns it is important to define what is considered to be normal. Brav et 

al. (2000) argue that, drawing from finance theory, if returns are explained by measurable sources 

of risks and firm characteristics then the sample should be matched with benchmarks of other firms 

according to these. As such, abnormal return should be the return that differs from firms with the 

same risk profile and characteristics as the sample firms. As a result, tests of long-run abnormal 

performance suffer from a joint hypotheses problem, as a test is a joint test of the hypotheses of no 

abnormal performance and the model applied, including the benchmark constructed. Fama (1998) 

goes as far as to argue that due to shortcomings in methodology the long-run performance found in 

the literature is fragile and the result of “methodological illusions” (Fama, 1998, p.285). 

Consequently, it is important to keep this in mind when making inferences and it merits a thorough 

discussion of the methodology applied in this study, which is laid out in the following five 

subsections. 

	  

3.1. Research Design – A Deductive Approach 

The research approach applied in this study is best described as deductive. According to Bryman & 

Bell (2011), a deductive approach implies taking a start in theory and existing frameworks for the 

purpose of formulating one or multiple hypothesis. Moving forward, the stated hypothesis is then 

subjected to empirical analysis. The data is collected and analysed in relation to the hypothesis, with 

related underlying theory. Further, the deductive process is linear, having a bottom to top like 

approach, starting with theory, followed by hypothesis, data collection, findings, rejection or 

validation of hypothesis, and finally revision of theory. The last step is somewhat inductive, “since 

the researcher infers the implication of the findings for the theory that prompted the whole exercise” 

(Bryman & Bell, 2011, page 11). 

 

The research design of this study is in line with Bryman & Bell (2011). First, a pre-understanding of 

the underlying agency theory, empirical studies and other related frameworks that could impact IPO 

long-run performance was examined in order to present adequate hypothesis to be tested and to be 
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used as reference point when the problem statement is investigated. Second, the theoretical 

background and hypothesis were narrowed down further when data was collected to test the 

hypothesis. Finally, using the obtained data an empirical research was conducted, inferring the 

results with other empirical studies and existing theory in order to reject or confirm the hypothesis 

and reach the results. 

	  

3.2. Benchmarks 

The use of an appropriate benchmark is imperative in the measurement of long-run abnormal 

performance. Like Fama (1970), Loughran and Ritter (2000) also note that to measure abnormal 

performance the definition of normal must be established and thus a benchmark representing this 

should be used in order to adjust the returns of the sample firms. Already in Ritter’s (1991) early 

paper it is found that the returns of IPO firms are sensitive to the benchmark applied and the same 

result is presented by Brav et al. (2000) in their later study. 

 

The issue then is what constitutes an appropriate benchmark. Several studies have applied a broad 

market index to adjust returns, but as Loughran & Ritter (2000) argue that the use of such an index 

leads to benchmark contamination. This is because an all-share index also includes the IPO firms 

being analysed and therefore statistical tests are biased towards higher explanatory power and, in 

the limit, if all firms are the same then there will always be no abnormal performance. Furthermore, 

even though an all-share index is cleaned from the sample firms it can be argued to be inappropriate 

as a benchmark, as it would assume that the systemic risk of the firms is the same as for the broader 

market index and thus that they have average systemic risk implying a beta of one (Jenkinson & 

Ljungqvist, 2001). Further, if the composition of such a market index differs, as Levis (1993) 

argues that it most likely will, then it could lead to misleading inferences on the long-run abnormal 

returns (Dimson & March, 1986). 

 

According to Schultz (2003), the benchmark applied should be as highly correlated with the sample 

firms as possible. Thus, the benchmark should match the characteristics and risks of the sample 

firms, allowing for an isolation of abnormal returns. This is important to account for in any sample, 

but even more so in the present study where several of the sample years are affected by the financial 

crisis starting in 2008 and exhibit falling share prices. In an early study, Ritter (1991) uses size and 
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industry as matching factors to adjust the sample returns. In his sample of US IPOs between 1975 

and 1984 he finds that performance differs depending on size and industry, with small firms 

exhibiting substantially lower returns than large firms. Similar results are found in later studies by 

e.g. Levis (1993, 2011) and Goergen et al. (2007). It follows, that a benchmark should account for 

both the size and the industry of the sample firms, or in another way control for the corresponding 

risks that these factors represent. 

 

From the above discussion it is evident that the construction and application of an appropriate 

benchmark is a prerequisite for the analysis of the results of the study. This has been lacking in 

prior studies on the Nordic market, an example being Schuster (2003) looking at the Swedish 

market who applies a broad market index, a small cap index and a large cap index. Based on the 

previous discussion this does not sufficiently account for the risk characteristics of the sample. As 

such, one of the contributions of this study is to assess the long-run performance IPOs on the 

Nordic market using a more appropriate benchmark methodology. These benchmarks match, 

corresponding to Ritter (1991), the sample firms by both industry and size. In addition, the results 

are also presented using a constructed Nordic all-share index in order to see any differences 

between the two approaches. 

 

The Nordic all-share index consists of all companies on the Danish, Finnish, Norwegian and 

Swedish markets, excluding the IPO firms in the sample, and is rebalanced on a monthly basis to 

adjust for any companies that exit the market or enter the market but does not represent an IPO in 

the sample. It should be re-iterated that an all-share index like this is not what in this study is 

defined as an appropriate benchmark and is only included for comparable purposes. Consequently, 

industry and size benchmarks are constructed based on the Nordic all-share index. As first order 

separation companies are divided according to industry with the FTSE industry classification 

provided through the Capital IQ database (Capital IQ, 2014). Based on this classification, the first 

level industry classification is used, resulting in ten different industry categories. These are Energy, 

Materials, Industrials, Consumer Discretionary, Consumer Staples, Healthcare, Financials, 

Information Technology, Telecommunication Services, and Utilities. Within each industry 

companies are, based on their market capitalisation, divided into three size categories, small, 

medium and large companies. This size criterion for the three groups corresponds to the small cap, 

mid cap and large cap criteria on the Nordic exchanges. Small cap companies are those with a 
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market capitalisation less than €150m, mid cap companies those between €150m and €1000m and 

large cap companies those with a market capitalisation above €1000m (NASDAQ OMX, 2014). 

Further, the constructed benchmarks are re-adjusted on a monthly basis to account for any changes 

in the size of the underlying companies as well as entering and exiting companies. The separation of 

the industry portfolios according to size results in a total of thirty individual benchmarks, which are 

then used to match the IPOs in the sample based on the same factors. 

 

Due to data limitations returns are not beta adjusted in this study, but it is argued that the matching 

of firms by industry and size mitigates this as firms of similar size within the same industry are 

expected to exhibit similar betas due to similar risk profiles. Further, beta adjusting is not the 

convention in the literature on the long-run performance of IPOs and Schuster (2003) points out that 

test statistics for underperformance without beta adjusting are more likely to be understated than 

overstated. 

 

3.3. Event Time vs. Calendar Time 

In line with Levis (2011), Cao & Lerner (2009) and the majority of literature on long-run 

performance of IPOs (Schultz, 2003; see e.g. Levis, 1993; Ritter 1991; Loughran et al., 1994; 

Goergen et al., 2007) an event time approach is used when analysing the long-run performance of 

the IPOs in the sample. In the event-time approach each event, IPO, is considered in separation and 

also weighted in separation, while in a calendar-time approach the focus is on the time period, e.g. 

considering each month (Schultz, 2003). Schultz (2003) argues that underperformance is greater 

when calculated using an event-time approach and this is also the result of Espenlaub et al. (2000), 

who find that measuring in calendar-time rather than event-time makes the underperformance less 

pronounced. This is further supported by Loughran & Ritter (2000) arguing that if there are time-

varying miss-valuations then some periods would exhibit more such than others (behavioural timing 

of IPOs) and this would be captured in event-time, but not calendar-time. Further, Loughran & 

Ritter argue that tests in event-time methodologies should have more power than in calendar time, 

which makes this approach more suitable for the purpose of this study.  

 

It should also be pointed out that, as is described in Section 2.2.1 in relation to what Schultz (2003) 

labels pseudo market timing, if firms to a larger extent go public when equity is more expensive 
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there will be clustering of IPOs in time, as observed in Figure I in Section 4.3.5. As such, since 

Schultz argues that this is a natural effect and not a result of a market inefficiency an event time 

study would be the most appropriate as it disregards clustering of data in time. 

 

To sum up, as the focus of this study is on the long-run performance of IPOs where the 

characteristic of each IPO is interesting, an event-time approach is more suitable. The event-time 

approach facilitates the observation of abnormal returns in the aftermarket trading post IPO by 

taking each individual event into consideration, enabling the observation of patterns created by e.g. 

pseudo-market timing.  

 

3.4. Measures of Long-Run Abnormal Returns 

In the literature, the long-run performance of IPOs has mainly been measured either by operating 

performance, see e.g. Degeorge & Zeckhauser (1993) and Jain & Kini (1994), or stock market 

performance, as in Ritter (1991) and Levis (2011). Operating performance measures and stock 

market returns have a crucial difference. The former, an accounting based measure, is backward 

looking and measures the performance of a company in the past. Stock prices, on the other hand, 

are forward looking and are based on investors’ expectations of future earnings. As such, it can be 

argued that stock prices include more information than accounting numbers and are a better 

measure of the performance of a company. Prior studies on the long-run performance of IPOs have 

mainly applied stock market returns as the performance measure, which is also the focus of this 

study and therefore long-run operating performance is not considered. 

 

In line with the convention in the IPO long-run performance literature, long-run aftermarket returns 

are defined and calculated as the 36-month period following the listing, excluding the partial first 

month in which the listing occurs. Using the same approach as Levis (1993) the first partial month 

stretches from the day of the IPO until the last calendar day of the month of listing and the 

subsequent monthly returns are based on the last day of trading in the following 36 months. Thus, 

the long-run performance excludes the initial returns where IPOs have been found to exhibit strong 

outperformance (see e.g. Ritter & Welch, 2002), and focuses on the aftermarket performance 

following this initial period. This facilitates comparability with prior studies and although there are 

indications that the long-run underperformance found in the literature extends beyond the time 
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period considered here (see e.g. Levis, 1993) this is beyond the scope of this study. In terms of 

terminology, the initial month of trading is labelled month 0, with long-run abnormal returns 

calculated in month 1 to 36. 

 
The long-run returns are calculated and presented both on an equally and value weighted basis. 

Brav et al. (2000) argue that the right method to use is dependent on the hypotheses stated and the 

purpose of the study. According to their paper, if there is an alternative hypotheses stating that 

returns of small firms differ from large firms then returns should be equally weighted due to power 

considerations, while if the wealth change of investor’s is of interest then returns should be value 

weighted to capture the higher impact of large firms. The issue is also discussed by Loughran & 

Ritter (2000) who argue that the decision on value weighting or equally weighting returns could 

have a large impact on the results, both in terms of statistical tests and the absolute abnormal 

returns; the impact depends on the characteristics of the firms in the sample. They argue that if a 

single firm corresponds to a large portion of a value weighted sample then the higher variability in 

the sample, due to unique risk not being diversified away, results in large standard errors, low t-

statistics and insignificant results. In addition, in line with Loughran & Ritter (2000), if large firms 

experience better abnormal returns than small firms, then value weighting would result in more 

positive abnormal performance for the IPO groups. However, raw return effects should be mitigated 

by the use of an industry and size benchmark, where IPO companies are matched with benchmarks 

of similar publicly traded companies. Given the differences in the two methodologies and the merit 

of both, they are both presented and discussed. 

 

In accordance with Levis (2011), market capitalisation at the time of issue is used when value 

weighting returns. It is argued that market capitalisation is a better measure of size than a balance 

sheet measure, as the latter e.g. does not account for companies with asset light business models. 

However, market capitalisation also has flaws, e.g. that it is based on expectations and thus a 

currently small company in terms of assets and operations that has a large future potential is 

considered a large company, which might not be representative for value weighting purposes. This 

notwithstanding, market capitalisation is deemed a better measure than balance sheet items and is 

applied for the purpose of this study. 
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Prior studies on the long-run performance of IPOs have applied two different measures of stock 

market returns, cumulative abnormal return (CAR) and buy-and-hold abnormal return (BHAR). 

BHARs, to a larger extent than CARs, resemble the experience of investors in the market that 

acquire a stock at the IPO date and then keep it for a longer period following acquisition (Fama, 

1998). As such, if the wealth of investors is the issue in interest it could be argued that BHARs is a 

good return measure. However, Fama (1998) argue that test statistics for CARs are better 

understood and pose fewer statistical problems. This also discussed by Brav et al. (2000) who note 

that BHARs tend to amplify underperformance due to the compounding of returns and discuss that   

using BHARs is more likely to lead to spurious rejections of the null hypothesis of no abnormal 

performance. Earlier studies like Ritter (1991) and Levis (1993) apply both measures, but more 

recent work by Cao & Lerner (2009) and Levis (2011) are confined to testing only BHARs. In this 

study, results with both measures are applied and reported, as both have merits. The mechanics of 

the two measures are laid out and explained in the following two subsections. 

 

3.4.1. Definition of CAR 

CAR is calculated as the sum of individual monthly returns and in the portfolios of IPOs 

constructed for the purpose of analysing long-run performance of the different IPO groups it is the 

sum of the weighted returns of IPOs in each individual event month. Furthermore, in line with 

Ritter (1991), the returns of exiting firms are included in the calculations and distributed equally 

among the remaining IPOs. This is to avoid any survivorship bias that has been documented as a 

potential bias in calculations of long-run returns (Kothari & Warner, 1997). The mathematical 

definition for the weighted CAR over a time period T and with N firms is as follows: 

 

𝐶𝐴𝑅 = 𝑤!

!

!!!

(𝑅!,! − 𝑅!,!)
!

!

𝑤! = 1/𝑁

𝑤! = 𝑀𝑐𝑎𝑝!/ 𝑀𝑐𝑎𝑝!

!

!

 

 

where 𝑤! is the weight of firm 𝑖 using either equal weighting or value weighting with market 

capitalisation (𝑀𝑐𝑎𝑝! ) as weighting factor. Further, 𝑅!,!  and 𝑅!,!  are the return of firm 𝑖  and 

benchmark 𝑏 in time period 𝑡 respectively. 
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The statistical significance of the CARs are assessed using Brown & Warner’s (1980) Crude 

Dependence Adjustment Test as applied by Goergen et al. (2007), correcting for cross-sectional 

dependence in the sample. Cross-sectional dependence could e.g. arise from clustering of events in 

calendar time, which lowers the number of IPOs that have independent event month behaviour and 

affects the rejection rate (Brown & Warner, 1980). The 𝑡-stat is calculated accordingly: 

 

𝑡 − stat =
𝐶𝐴𝑅!

𝑡 ∗ (𝐴𝑅! − (𝐶𝐴𝑅!"/36))!!
!!! /(35)

 

 

where 𝐶𝐴𝑅! is the sample cumulative adjusted return in event month 𝑡 and 𝐴𝑅! is the sample equal 

or value weighted adjusted return in the corresponding time period. Similarly, 𝐶𝐴𝑅!"  is the 

cumulative adjusted return in event month 36, representing the long-run CAR. 

 

3.4.2. Definition of BHAR 

BHAR is calculated as the product of the monthly returns adjusted by the product of the monthly 

benchmark returns for the applied benchmark. Like with the calculations of CARs, returns of 

exiting companies are included in the calculations of BHARs and are equally distributed among 

surviving IPO firms in subsequent months. The mathematical definition for the weighted BHAR 

over a time period T and with N firms is as follows: 

 

𝐵𝐻𝐴𝑅 = 𝑤! 1+ 𝑅!,!

!

!!!

− 1+ 𝑅!,!

!

!!!

!

!

𝑤! = 1/𝑁

𝑤! = 𝑀𝑐𝑎𝑝!/ 𝑀𝑐𝑎𝑝!

!

!

	  

 

where again 𝑤! is the weight of firm 𝑖 using either equal weighting or value weighting with market 

capitalisation (𝑀𝑐𝑎𝑝 ) as value measure. Further, 𝑅!,!  and 𝑅!,!  are the return of firm 𝑖  and 

benchmark 𝑏 in time period 𝑡 respectively. 

 

BHARs have, due to the compounding of returns that may exaggerate the performance in a single 

year (Jelik et al. (2005), been found to be positively skewed leading to the sampling distribution of 

𝑡 being negatively skewed, resulting in biased significance levels in lower tail tests (Lyon et al, 
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1999). As such, Lyon et al. (1999) argue that it provides a positive bias in the probability of 

conducting a Type 1 error and falsely rejecting a null hypothesis. Thus, in order to assess the 

statistical significance of the BHARs a skewness adjusted 𝑡-statistic (Lyon et al., 1999), as applied 

by Goergen et al. (2007), is used and it is calculated as follows: 

	  

𝑡 − stat = 𝑡 𝑆 +
1
3 𝛾𝑆

! +
1
6𝑁 𝛾  

where 

𝑆 =
𝐵𝐻𝐴𝑅

𝜎(𝐵𝐻𝐴𝑅) 

and 

γ =
𝐵𝐻𝐴𝑅! − 𝐵𝐻𝐴𝑅 !!

!!!

𝑁𝜎(𝐵𝐻𝐴𝑅)!  

 

where 𝐵𝐻𝐴𝑅 is the sample equal or value weighted buy-and-hold adjusted return, 𝜎(𝐵𝐻𝐴𝑅) the 

cross-sectional sample standard deviation of buy-and-hold adjusted returns, and with 𝑁 being the 

number of firms included in the sample. 

	  

3.5. Statistical Model for Analysis of Incentive and Ownership Structures 

In order to analyse the relationship between IPO long-run abnormal returns and the corporate 

governance variables discussed in Section 2.3 a regression model is developed, where companies’ 

returns are regressed on the selected governance variables and a set of control variables that have 

been identified in the literature as factors influencing long-run IPO performance. The including of 

the control variables is necessary in order to isolate the effect of the governance variables, thereby 

limiting the eventual biases in the main coefficients of interest. Thus, a basic model including all 

the control variables is first presented and then, in the next step, this model is enriched by adding 

the governance variables.  

 

The first two factors that are controlled for are firm size and maturity. Levis (2011), among others, 

notes that size and maturity at the time of flotation impact the long-run returns, in line with 

theoretical expectations. Accounting for these characteristics is important also in the present case, 

considering the large differences in terms of size and maturity in the sample used (see discussion in 
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Section 4.3.1). Both size and maturity are expected to have a positive relation with long-run 

performance. In accordance with Levis (2011) and Cao & Lerner (2009), the firm size is measured 

by the natural logarithm of market capitalisation at the time of the IPO. The reason for taking the 

logarithm of size is that there are large absolute differences among the companies in the sample, 

also some quite extreme values; using the logarithm reduces the influence of the very large or very 

small observations in the sample. In the same fashion, maturity is measured as the natural logarithm 

of the age of the company, age being the number of years since inception. This is argued to be a 

good proxy for maturity as it is expected that older companies have reached a more mature stage 

than younger companies that are more likely to still be in a growth phase.  

 

Leverage is also taken into consideration. Drawing from the discussion in Section 2.2.2.1, the 

leverage of a company is argued to impact its performance, and the sample firms differ 

considerably in terms of their leverage.  Levis (2011) finds a positive relation between leverage and 

long-run performance in his sample of UK IPOs, but also notes that the general evidence on 

leverage in the literature is mixed. At the same time as there are a number of studies documenting a 

positive relation, there are also studies finding the opposite. As such, although evidence is mixed, 

based on Levis’ findings and in line with Jensen’s (1986) free cash flow argument, discussed in 

Section 2.2.2.1, a positive relation is expected between leverage and long-run abnormal returns. 

 

Besides firm size, maturity and leverage, three groups of dummy variables are also included. Ritter 

(1991), also using an industry and size benchmark, finds that there are differences in performance 

across industries. Thus, the first set of dummies is the industry dummies that are included to capture 

any additional differences due to industry effects (beyond what is already captured when 

constructing the dependent variable). For the industry classification in these dummies the FTSE 

industry classification is applied, which is in line with the industry classification used to match the 

firms in the calculation of the abnormal returns. The second set of dummies is country dummies. 

Although the Nordic markets are argued to be very similar and could be considered as one big 

country, there might still be some small differences between the countries; to capture such 

differences (if any), the country dummies are added to the regression. The final set of dummy 

variables in the basic model is the dummies for the year that the listing occurred. Levis (2011) and 

Cao & Lerner (2009) both report differences in returns among the sample years in their studies. 

Further, Levis (2011) notes that years with heavy issuing are, in general, associated with the largest 
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underperformance, implying that the long-run return might differ depending on the year that the 

IPO occurred. Thus, the IPO year dummies account for any differences across the years of listing.  

 

This approach contrasts Levis (2011), who does not use IPO year dummies. Instead, he uses a 

dummy variable for the IT bubble years 1999 and 2000, arguing that the inclusion of the bubble 

period years are likely to have a significant impact on the average long-run performance of the 

sample. As the sample period in this study includes the years of the recent financial crisis it could 

be argued that the IPO year dummies be constructed in the same fashion as Levis. However, in 

contrast to Levis (2011) this study tries to more closely match IPOs with benchmarks of similar 

companies using an industry and size as matching factors and therefore the financial crisis should 

impact both IPOs and the benchmark in a similar fashion. Thus, it is argued that there is less need in 

this study to specifically account for any bubble periods or financial crises. Nonetheless, the IPO 

year dummies are included to capture any other differences across IPO years, see Section 3.3 and 

4.3.5 for a discussion of possible differences across years. 

 

Given the discussion above the regression model is developed as follows: 

 

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑔𝑜𝑣𝑒𝑟𝑛𝑎𝑛𝑐𝑒  𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 + 𝜀!      

 

where the dependent variable, 𝐴𝑑𝑗. 𝑟𝑒𝑡𝑢𝑟𝑛!, is the industry and benchmark adjusted abnormal 

return, running the regression with both BHAR and CAR. Further, the 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 !, 𝛼!𝑙𝑛 𝑎𝑔𝑒 !and 

𝛼!(𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒)! variables are as discussed above, and with the three sets of dummy variables added. 

In addition to these variables, the effect of a set of governance variables is tested. 

 

The governance variables are constructed and included in the regression model on the basis of 

Hypothesis 3, Hypothesis 4, and Hypothesis 7. As such, in line with the argumentation in Section 2, 

ownership variables and dummy variables for the ownership types are included. Several regression 

models with governance variables are tested and reported. These are divided into two groups. The 

first includes the models that do not differentiate between the type of owners behind the firm and 

are included to see the general effect of the governance variables, without accounting for the effect 

of ownership characteristics. This first group is included to obtain an understanding of the 
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governance variables in the case of IPOs and to investigate their effect on long-run abnormal post-

IPO performance when no regard is taken for who owns the company at the IPO. Thus, it follows 

that the second group consists of the model that introduces the financial sponsor variables. 

Although several models are presented, preference lies with the second group, as this is the full 

model including the impact of sponsor ownership and therefore is the focus in the analysis.  

 

The first group of models simply test for the impact on firm returns of ownership by the largest 

blockholder and the ownership stake held by the CEO. The regression model 1.1 is defined as 

follows: 

 

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾! 𝐶𝐸𝑂 + 𝛾! 𝐶𝐸𝑂! +

𝛿! 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝜀!      

 

The first two governance-related variables are the 𝛾! 𝐶𝐸𝑂  and 𝛾! 𝐶𝐸𝑂! . The first, 𝛾! 𝐶𝐸𝑂 , is 

the ownership stake held by the CEO of the company directly post IPO, in line with the discussion 

in Section 2.2.2.3 on the positive relationship found in previous literature between managerial 

ownership and firm performance. In addition, as also discussed in Section 2.2.2.3, the literature 

indicates that the relationship is positive but non-linear and therefore a squared variable is included 

in order to capture any such non-linearity. In addition to the CEO ownership variables, a third 

variable, 𝛿! 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 , is included to capture the effect of blockholder ownership. The largest 

blockholder variable represents the ownership stake held by the largest blockholder directly post 

IPO. In line with previous literature, although somewhat ambiguous, a positive relation is expected 

between ownership by the largest blockholder and long-run abnormal returns. In including the 

largest blockholder variable it is important to define what a blockholder is. In the literature this 

definition of what constitutes a blockholder differs, but is usually defined as an owner either having 

direct or indirect voting rights equal to or above 5% (Mehran, 1995) or 10% (La Porta et al. 2002). 

For the purpose of this study the lower limit is used and a blockholder (BH) is thus be defined as 

any owner having more than 5% of voting rights.  

 

Regression model 1.1 is also modified in model 1.2 through 1.4, where different types of variables 

for measuring the impact of blockholder ownership are included. These models are reported but the 
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alternative measures are not used when developing the other models below, as the largest 

blockholder variable is argued to be the one closest to the question being asked by this study. Thus, 

they are included to get a better understanding of the performance based on different characteristics 

of the ownership in the sample. Regression model 1.2 through 1.4 are developed as follows:  

 

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾! 𝐶𝐸𝑂 + 𝛾! 𝐶𝐸𝑂! +

𝛿! 𝑠𝑢𝑚  5  𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝜀!      

 

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾! 𝐶𝐸𝑂 + 𝛾! 𝐶𝐸𝑂! +

𝛿! 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 − 2𝑛𝑑  𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝜀!      

     

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾! 𝐶𝐸𝑂 + 𝛾! 𝐶𝐸𝑂! +

𝛿!
!"#$%&'  !"

!"#  !  !"#$%&'  !"
+ 𝜀!      

 

As with the largest blockholder variable, drawing on the ownership literature, it is argued that there 

is a positive relation between the ownership of the five largest blockholders and performance. The 

higher the stake of the five largest owners the higher incentive these owners should have to monitor 

management, with corresponding improvement in long-run abnormal returns. In contrast to the first 

two ownership measures, two other measures that account for dynamics in the ownership structure 

among the largest owner are considered in governance model 1.3 and 1.4. In line with the 

argumentation on complex ownership structures by Laeven & Levine (2008) it is argued to be a 

negative relation between the dispersion in cash flow rights between the largest and second largest 

blockholder, here roughly proxied by the difference in number of shares held in regression model 

1.3. Similarly, regression model 1.4 applies another measure for the dispersion among the largest 

blockholders by measuring the fractional ownership of the five largest owners held by the largest 

owner. Again, the higher the dispersion, the more negative the impact on long-run abnormal returns 

is expected to be. 
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The second group of models introduces four financial sponsor variables in addition to the three 

ownership variables and the control variables discussed above. In regression model 2.1 the 

individual effects of ownership, sponsor-backing and incremental impact of sponsor ownership are 

captured. It is constructed as follows: 

 

Adj.returni     = 𝛼! + 𝛼!𝑙𝑛 𝑠𝑖𝑧𝑒 ! + 𝛼!𝑙𝑛 𝑎𝑔𝑒 ! + 𝛼! 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ! + 𝑖𝑛𝑑.𝑑𝑢𝑚𝑚𝑖𝑒𝑠 +

𝑐𝑜𝑢𝑛𝑡𝑟𝑦  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝐼𝑃𝑂  𝑦𝑒𝑎𝑟  𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾! 𝐶𝐸𝑂 + 𝛾! 𝐶𝐸𝑂! +

𝛿! 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝛽! 𝑃𝐸  𝑑𝑢𝑚𝑚𝑦 + 𝛽! 𝑉𝐶  𝑑𝑢𝑚𝑚𝑦 +

𝛽! 𝑃𝐸  𝑑𝑢𝑚𝑚𝑦 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝛽! 𝑉𝐶  𝑑𝑢𝑚𝑚𝑦 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 + 𝜀!      

 

The first two sponsor variables, 𝛽! 𝑃𝐸  𝑑𝑢𝑚𝑚𝑦  and 𝛽! 𝑉𝐶  𝑑𝑢𝑚𝑚𝑦 , are dummy variables 

indicating if the IPO is backed by either a PE sponsor or a VC sponsor. In line with the theory on 

performance of sponsor-backed companies, as well as the empirical support found by Levis (2011), 

a positive sign is expected for these two sponsor dummies. The third and fourth variables, 

𝛽! 𝑃𝐸  𝑑𝑢𝑚𝑚𝑦 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻  and 𝛽! 𝑉𝐶  𝑑𝑢𝑚𝑚𝑦 𝑙𝑎𝑟𝑔𝑒𝑠𝑡  𝐵𝐻 , are interaction terms, where 

sponsor ownership is interacted with the ownership level of the largest blockholder (in all cases the 

sponsor). Consequently, these two terms measure the incremental impact of differences in sponsor 

ownership levels in addition to the ownership effect captured in the largest blockholder variable. In 

line with theory discussed in Section 2, both interaction variables are expected to have a positive 

coefficient and it is argued that there is a stronger positive relation between ownership levels and 

long-run performance when the owner is a financial sponsor. 
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4. Data 

Section 4 with subsections provides an overview of the data used in this study. No statistical 

inferences are made in this section. In the first section, Section 4.1, an overview of and 

argumentation for the process used in identifying the data sample is presented with references to 

previous studies. The following section, Section 4.2, contains a general description of the full 

sample. In the last part, Section 4.3 and Subsection 4.3.1 through 4.3.5, cross-sectional sample 

description characteristics are discussed, focusing on age, and operational and ownership 

differences between different IPO types. In Subsection 4.3.3 to 4.3.5, these characteristics are also 

compared between different industries, size and age without differentiating between different 

sponsor types. 

 

4.1. Overall Sample Identification, Definitions and Selection Criteria 

The sample used in this study consists of firms that went public on the Stockholm, Copenhagen, 

Oslo and Helsinki stock exchanges. These countries and markets are argued to be very similar as 

they have similar regulatory and institutional settings, and are for the purpose of this study 

considered as one market. The sample only includes firms being listed on the regulated main 

exchanges in these countries and thus excludes listings on the Oslo Access, First North and 

Aktietorget exchanges. These IPOs are excluded to avoid sample bias as these marketplaces have 

less stringent listing requirements than the regulated exchanges. The main purpose of these markets 

is to allow smaller companies, which do not qualify for a listing on one of the regulated exchanges, 

to raise equity. In general, they have different company characteristics, e.g. in terms of risk profile, 

and are therefore not directly comparable to the IPOs on the regulated main exchanges. This 

approach differs from Levis (2011), who uses data from both the Official List of the London Stock 

Exchange and its Alternative Investment Market. The latter, similar to the three exchanges excluded 

in this study, have less stringent listing requirements. 

 

The sample includes listing from the 1st of January 2004 until the 31st of December 2010 and with 

returns until the 31st of December 2013. The reason for including returns up to 2013 is that three 

years’ of return data after the IPO is needed. The reasoning behind this is explained in section 3.4. 

The sample starts in 2004 as this is the first year for which S&P Capital IQ has ownership data for 

companies in their database, i.e. data from prior years is incomplete. Several other databases were 
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investigated, e.g. Bloomberg, but it was found that none had older historic ownership data for the 

Nordic markets. Further, the chosen time period is interesting as there for this period in the Nordic 

market has been no prior published research on long-run performance of IPOs or any analyses of 

the returns of PE and VC-backed IPOs.  

 

In addition to the requirements discussed above, three more criteria have to be fulfilled for inclusion 

in the final sample. The first is the availability of data in S&P Capital IQ on share price and market 

capitalisation for all the dates that the company is listed in the sample period, as well as the industry 

code at the date of the IPO. The second one is that there is data on ownership directly after the IPO. 

The third is that the company is conducting an IPO, where an IPO is defined as a first time offering 

of a company’s shares to the public (Hillier et al., 2008). Therefore, all listings that are not first time 

listings are excluded; e.g., list changes, spin-offs and carve-outs from listed companies, companies 

listed on other exchanges, and seasoned equity offerings. This is because the market has had access 

to more information regarding these companies than for private ones, potentially reducing the 

impact of information asymmetry on long-run performance, which means they are not comparable. 

As such, a large number of listings are excluded since it is quite common for firms to, e.g., first list 

on one of the smaller growth markets and then later decide to list on a regulated exchange. 

 

The IPOs were identified from searches in S&P Capital IQ, Thomson One Banker and Bloomberg, 

and then, as mentioned above, all financial and ownership data was drawn from the S&P Capital IQ 

database. The share price data used accounts for stock splits and dividend payments that have an 

effect on the stock price. The financial data has been cross-referenced with the Bloomberg terminal 

and the Thomson One Banker platform using random samples. No discrepancies were found 

whereby the sample data is assumed to be reliable, although it should be noted that these controls 

do not exclude the possibility of discrepancies. 

 

4.1.1. Identification of Sponsor-Backed IPOs 

The IPOs in the sample are characterised according to the presence of a financial sponsor at the 

time of the IPO, where a financial sponsor is defined as either being a PE sponsor or a VC sponsor. 

As noted by both Levis (2011) and Cao & Lerner (2009), there are considerable complications 

regarding the identification of PE-backed and VC-backed IPOs as the nature of the industry results 

in only limited information being made public. Furthermore, there is often an overlap between PE 
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and VC sponsors with several sponsors doing both venture and buyout investments. As such the use 

of clear criteria for inclusion in the sample is important. Levis (2011) and Cao & Lerner (2009) use 

different criteria for the recognition of the two types, but both largely rely on a subjective case by 

case assessment. Levis defines a PE-backed IPO as one where a PE sponsor acquired a controlling 

stake at the time of the acquisition and a VC-backed IPO as one where the investment was primarily 

a minority stake providing start-up or expansion capital. The final categorisation is then carried out 

on a case by case basis by using the IPO prospectuses. Cao & Lerner (2009), on the other hand, 

looks primarily on PE-backed companies and requires that the IPO firm is financed by a buyout 

firm and that it had substantial leverage. Again, the final categorisation is conducted on a subjective 

case to case basis. 

 

In this study, Levis’ (2011) categorisation acts as inspiration.  Thus, to classify as a PE-backed IPO 

the company must satisfy three criteria. Firstly, it must be backed by a PE sponsor, as defined by 

Mergermarket, the Argentum database (Norwegian fund-of-fund supplying a database over the 

Nordic PE and VC market), and the Nordic Private Equity & Venture Capital Association (NVCA). 

Secondly, the PE sponsor or consortium of financial sponsors must have acquired a controlling 

stake at the time of acquisition, with the data collected in the Mergermarket database. Thirdly, the 

PE sponsor must have an ownership stake at the time of the IPO. Cao & Lerner’s (2009) 

requirement on a significant amount of leverage is not included as the degree of leverage can vary. 

In periods when debt financing is either unavailable or less attractive PE sponsors can use quite a 

high share of equity.  

 

A VC-backed IPO has to satisfy two criteria. Firstly, it must have received financing from a VC 

sponsor or a buyout company conducting a venture investment with the categorisation of such 

according to information provided by Mergermarket, the Argentum database and NVCA. Secondly, 

the VC sponsor must have an ownership stake at the time of the IPO. 

 

As the ambition of this thesis is to investigate and understand the performance of PE-backed and 

VC-backed IPOs, all ambiguous cases where information is missing, e.g. on ownership stakes, are 

categorised as not being sponsor-backed. This is done in order not to bias the PE or VC sub-

samples by erroneously categorising non-sponsored IPOs as sponsor-backed. Further, it should be 

noted that due to the nature of these industries the data might not be complete, especially so for the 
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VC industry which is less transparent than the PE industry and where less data is available. This 

should be kept in mind when interpreting and generalising on the results.  

 

4.2. Overall Sample Description 

Using the methodology described in section 4.1 a total of 133 companies that launched an IPO on 

the Stockholm, Copenhagen, Oslo or Helsinki stock exchanges between the 1st of January 2004 and 

the 31st of December 2010 are observed. Of these, 12 companies suffered from missing data and 

were excluded from the sample, resulting in a final sample consisting of 121 IPOs (91% of IPOs 

identified). Of these 121 IPOs, 32 were PE-backed (26% of total sample) and 18 were VC-backed 

(15% of total sample). The timing of each IPO and the exchange, on which they were listed, can be 

seen in Table I. The distribution between the different types of investors conducting the IPO differs 

slightly from that of Levis (2011), which has a sample of UK firms containing 12.8% PE-backed 

IPOs and 15.7% VC-backed. Further, from the IPO data in this study, it is evident from Table I that 

the Oslo stock exchange with 58 listing is by far the most active IPO market in the period. 

Furthermore, the Stockholm and Oslo exchanges exhibit the most PE-backed and VC-backed IPOs 

with 16 and 25 such IPOs respectively. This is expected as Norway and Sweden have more 

developed PE and VC markets than Denmark and Finland in terms of  number of deals historically 

(Mergermarket; 2014). It should be noted that if the period is extended back to 2000 the picture is a 

bit different with Sweden experiencing the most IPOs with a total of 86 IPOs, as the equity market 

on the Stockholm exchange was very active in the years 2000 and 2001 with a total of 53 listings.  

  Table I. IPO Distribution by Region from 2004 to 2010

IPOs per country 2004 2005 2006 2007 2008 2009 2010 Total
Stockholm 3 5 9 6 1 0 3 27
Oslo 6 25 13 11 0 0 3 58
Helsinki 1 2 3 2 0 0 0 8
Copenhagen 0 2 7 10 4 1 4 28
Total IPOs 10 34 32 29 5 1 10 121
PE IPOs per country
Stockholm 1 3 5 3 0 0 2 14
Oslo 1 7 1 4 0 0 0 13
Helsinki 0 1 1 0 0 0 0 2
Copenhagen 0 0 0 0 0 0 3 3
Total PE 2 11 7 7 0 0 5 32
VC IPOs per country
Stockholm 0 1 0 1 0 0 0 2
Oslo 2 5 4 1 0 0 0 12
Helsinki 0 0 0 0 0 0 0 0
Copenhagen 0 1 1 1 0 0 1 4
Total VC 2 7 5 3 0 0 1 18

Annual distribution of IPOs on the the Stockholm, Oslo, Helsinki and Copenhagen 
stock exchanges from 2004 to 2010. The total sample of 121 IPOs consists of 71 non-
sponsored, 32 PE-backed and 18 VC-backed IPOs. All listings that are not first time 
listings are excluded. Source: S&P Capital IQ (2014)
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4.3. Cross-Sectional Sample Descriptive 
The sample used in this study is relatively small compared to previous studies and there are no prior 

cross-Nordic studies on IPO long-run performance. Thus, a thorough discussion of the data 

characteristics in the sample is justified in order to discuss similarities and differences with prior 

research on other markets. In this regard it is interesting to compare with the recent articles by Levis 

(2011) and Cao & Lerner (2009), in order to have both a US and European comparable study. 

However, note that both Levis and Cao & Lerner have access to a much larger sample. As is 

presented below, the data in this study has similar characteristics to that of Levis and Cao & Lerner, 

in terms of operating performance and size differences between each IPO type. 

 

4.3.1. Age and Operational Differences Across IPO Groups 

Looking at the data in Panel A (Table II), the full sample has an average company age of 28 years 

with PE-backed IPOs being the oldest, 37 years, and VC-backed companies being founded on 

average only 9 years prior to going public. Such differences are not surprising since PE and VC 

sponsors have different investment strategies. Based on the data, PE sponsors invest in older and 

more established companies and VC sponsors invest in relatively young companies, the former in 

accordance with Jensen (1986), suggesting that potential PE targets are likely to be mature 

companies with relatively modest growth prospects, but high cash flows.  

 

Besides being the most mature companies in terms of age, the data from Panel A (Table II) suggests 

that PE-backed IPOs are on average larger than other IPOs in terms of both market capitalisation 

and total assets, although the relative difference in terms of total assets is smaller. The difference 

between PE-backed IPOs and non-sponsored IPOs is striking, the former having an average market 

capitalisation of SEK 6,359m and the latter SEK 2,917m. VC-backed IPOs are also on average 

larger than non-sponsored IPOs in terms of market capitalisation (SEK 4,687m), however, when 

looking at total assets VC-backed IPOs are by far the smallest (SEK 1,381m compared to SEK 

4,542m for non-sponsored IPOs). This would also be expected as VC sponsors are more likely to 

invest in growth companies, having relatively large intangible and less tangible assets. Further, the 

size differences are partly comparable to those of Levis (2011) who concludes that PE-backed IPOs 

are on average larger in terms of market capitalisation compared to other IPOs. However, in his 
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sample non-sponsored IPOs are also on average larger in terms of market capitalisation than VC-

backed IPOs, contrasting the data in this study.  

 

The differences in total assets could explain the leverage levels across IPO types with PE-backed 

IPOs having the highest leverage level and VC-backed IPOs the least. The latter is probably a 

consequence of them being smaller with a smaller asset base to use as collateral. Cao and Lerner 

(2009) and Levis (2011) also find higher average debt levels for PE-backed IPOs. Note, however, 

that Cao and Lerner compares reverse LBOs to non-buyout-backed IPOs. They further conclude 

that the reverse LBOs in their sample are larger in terms of size and have more leverage. The higher 

leverage ratios for the PE-backed IPOs, is in line with the argument of Jensen (1986), discussed in 

Section 2.2.2.1, suggesting that debt could function as a means of reducing managerial agency costs 

and thus provides an argument to why PE sponsors have effective incentive structures. It’s argued 

that takeovers financed with debt are, ceteris paribus, likely to generate higher returns. 

 

In terms of operating profitability measures, prior research has used operating income defined as 

EBIT as a measure of profitability, but for the purpose of this study EBITDA is the applied 

operating performance measure as this is the most commonly used measure by PE sponsors when 

thinking about profitability. Looking at the data in Table II, PE-backed IPOs have higher EBITDA, 

both margins and in absolute terms, than their counterparts and are thus by far the most profitable. 

This is again in line with the results of Levis (2011), although, when comparing the two samples the 

Nordic companies have higher margins than that of the UK companies in Levis’ study. In this study, 

the EBITDA margin of 25.0% for Nordic PE-backed IPOs differs substantially from that of the 

Nordic VC-backed IPOs, 13.5%, followed by non-sponsored IPOs having an EBITDA margin of 

10.7%. When looking at revenue, however, non-sponsored IPOs average revenue level is slightly 

higher than PE-backed (SEK 3,727m compared to SEK 3,404m) and VC-backed IPOs have by far 

the lowest level (SEK 515m), which could again be explained by VC-backed IPOs’ investment 

strategy; investing in younger businesses and start-ups. 

 

An interesting measure is the market capitalisation to EBITDA ratio in Panel A (Table II), 

capturing some of the discussion above. VC-backed IPOs have an average ratio of 67.6, which is 

substantially larger than both PE-backed IPOs and non-sponsored IPOs. This reflects VC-backed 

IPOs’ growth prospects; high valuation, but relatively low earnings. Similarly, it is also interesting 



	   50	  

to see that PE-backed and non-sponsors have similar ratios, 7.5 and 7.3 respectively. This is in line 

with expectations as the superior operating performance by the PE-backed IPOs compared the non-

sponsored IPOs is shown in their respective valuations. Based on the similar ratios for PE-backed 

and non-sponsored IPOs there is also indication that they have similar growth prospects. Both these 

groups consist of established companies with relatively large asset bases, but what differentiates 

them is their profitability and leverage ratio, as previously discussed.  

 

The fact that PE-backed and non-sponsored IPOs exhibit similar levels in their market capitalisation 

to EBITDA ratios at the time of IPO suggests that the market believes that the PE sponsors already 

have created value during their pre-IPO ownership period. As such, the market may not anticipate 

further substantial value creation in terms of improvements or abnormal growth post IPO. 

Interestingly, comparing the market capitalisation to EBITDA in this study with Levis (2011), the 

ratios are on average higher in this data sample implying higher expected growth. The difference is 

the highest for the VC-backed group with Levis’ US VC group being valued to 14.0 times their 

EBITDA, followed by non-sponsored IPOs having a ratio of 12.5 and PE-backed IPOs 8.5. Levis 

suggests that the relative modest valuations of PE-backed IPOs could reflect the timing of floatation, 

industry composition, perceived riskiness of the IPOs or a need of PE sponsors to protect their 

reputation to manage divestment streams. In terms of timing, the results related to flotation year 

presented in Panel D (Table II) in this study show no such differences since the majority of each 

type of IPO sponsor went public in the years from 2005 to 2007. Moreover, the big difference in the 

VC groups between Levis (2011) and this study may be partly affected by sample size differences, 

with Levis’ sample containing 121 VC-backed firms compared to 18 in this study. As such, this 

difference should be interpreted with caution since large differences in terms of valuation and 

EBITDA levels for VC-backed firms are most likely to have a greater impact in this study.  

 

As a final note on the operational descriptive in Panel A (Table II), looking at the data, non-

sponsored companies have a higher asset turnover, but are nevertheless less profitable. Further, VC-

backed perform worse when looking at this measure, maybe due to them being geared towards 

future growth. The book-to-market ratio levels also exhibit some distinctive patterns worth 

mentioning. The non-sponsored firms have an average level of 1.5, suggesting that they are 

undervalued compared to the value of their balance sheets and thus exhibit value stock 

characteristics. However, as presented in Section 5.1.1, the observed long-run underperformance of 
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IPOs does not suggest any undervaluation, or at least this is not corrected for over time and does not 

impact long-run abnormal returns as non-sponsored IPOs exhibit the worst performance. 

Furthermore, the book-to-market value above one in combination with long-run underperformance 

implies that it would on average be better to liquidate these firms if the seller could get the full asset 

price.  

 

To conclude on the relative valuations and operational characteristics, VC-backed IPOs are as 

expected likely to be smaller and younger companies with high growth prospects. Therefore they 

exhibit smaller asset bases and lower revenues. PE-backed IPOs are more mature and larger in 

terms of size, as well as more profitable than their IPO counterparts. This is also reflected in their 

higher average market values. Furthermore, valuations in relation to profitability are similar to that 

of non-sponsored IPOs whereby the higher profitability is reflected and accounted for in the market 

values. PE-backed IPOs also have higher leverage levels, in accordance to what is suggested by 

Jensen (1986) and what has been observed in the empirical research. 

 

4.3.2. Ownership Levels and Differences Across IPO Groups 

In Panel A (Table II) the ownership levels for the IPO groups are presented. The data suggest that 

ownership is more concentrated in sponsor-backed IPOs, as would again be expected. PE and VC 

sponsors retain on average about 30% ownership post IPO. In contrast, the largest blockholder in 

non-sponsored IPOs has an average ownership stake of 15.3% after flotation. Similarly, both Cao & 

Lerner (2009) and Levis (2011) find that US PE sponsors appear to retain a larger share after 

flotation, 39.9% and 26.1% respectively. Thus, comparing UK and US sponsors’ ownership levels 

with Nordic PE sponsors the latter lies in between the former two. Moreover, the difference in 

ownership levels post IPO is interesting as it indicates that when there is no financial sponsor 

involved in the IPO the level of ownership of the largest owner post IPO is lower. Thus, it could be 

interpreted as private, non-financial, owners diversifying their holdings at an earlier stage or at the 

IPO. This diversification issue is not as pressing for a PE or VC sponsor as they are already 

diversified on a portfolio level, which is why it would, ceteris paribus, be expected that their 

ownership percentages are higher. However, as non-financial ownership is not the focus of this 

study, the specific characteristics of these owners and their exit decisions are not further analyzed 

although it represents an interesting topic (see Rydqvist & Högholm, 1995, for an insight in 

Swedish family firms’ decision to go public). 



	   52	  

Looking at managerial ownership, measured by the holdings of the CEO, PE-backed IPOs again 

have the highest levels with 4.5%, followed by VC-backed IPOs with 3.1%, and with non-

sponsored IPOs having on average 1.6% ownership directly post flotation (Panel A, Table II). It is 

worth noting that the CEO ownership in PE-backed IPOs is more than twice that of non-sponsor 

IPOs, possibly indicating that PE sponsors to a higher degree require equity involvement by 

management as a way of increasing incentive alignment.  This is in line with Jensen (1989) arguing 

that the superior incentive structure in LBO organizations compared to that of more traditional 

organizations is partly due to increased managerial incentives through equity involvement. For all 

IPO groups, CEOs in this sample generally have a substantial part of the company considering that 

they are private individuals, although none is on average larger than the definition of a blockholder 

(5%). 

 

4.3.3. Industry Group Characteristics 

The three IPO group types differ in terms of industrial distribution. Panel B (Table II) presents the 

data divided into industry sector and highlights some significant differences between each IPO 

group. PE-backed IPOs cluster in Consumer Goods and Industrials, accounting for 31.3% and 

25.0% of the total number of PE-backed IPOs, respectively. Interestingly, PE-backed IPOs in Levis 

(2011) cluster in these industries as well, together accounting for 41.2%. As such, PE-backed IPOs 

in the UK sample and the Nordic sample have comparable investment focuses and these sectors 

have a relatively higher proportion of established companies with a higher company age, in line 

with the discussion in the Section 4.3.1. 

 

In contrast to PE-backed IPOs, VC-backed IPOs nearly exclusively invest in Healthcare and 

Technology, accounting for 72.2% of the total VC sponsorship in the sample, again note the sample 

size with only 18 VC-backed IPOs. The clustering tendencies are in research heavy industries. In 

addition, the asset base for these VC intensive industries is small compared to other industries and 

the average company age and revenue levels accordingly. This is again intuitive as these industries 

are expected to have a relatively higher ratio of intangible assets to total assets and higher growth 

prospects than other industries. This is also reflected in their market capitalisation to EBITDA ratios 

with Healthcare having an average ratio of 94.4 compared to the whole sample average of 8.7. 
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The third and last IPO type, non-sponsored IPOs, dominates the Finance and Oil & Gas sector. This 

is again intuitive as neither of these two industries are good industries for financial sponsor 

investments. The financial sector is heavily regulated explaining the weak sponsor interest and 

much of the Oil & Gas sector requires large capital expenditures lowering potential investment IRR. 

This concentration is again consistent with Levis’ (2011) study. In his sample, 41.2% of the VC-

backed IPOs cluster in Healthcare and Technology, and Financials account for 24.4% of the non-

sponsored IPOs. As a final note, the different industrial distributions between each IPO are also 

important, as these differences may have implication for the aftermarket performance. This is 

further discussed in Section 5.1.2 on cross-sectional long-run abnormal returns.  

 

4.3.4. Size Groups Characteristics 

The industry and size adjusted benchmark in this study assigns each IPO to one of three 

benchmarks; small, medium and large firms. As can be seen in Panel C, medium and small firms 

dominate the sample, representing 42.1% and 47%, compared to Levis (2011) where the sample 

consists of 70% small firms. Further, in absolute terms, PE-backed and VC-backed IPOs cluster in 

the medium and small segment, but on a relative basis they are fairly evenly spread out and the 

small segment has the highest percentage of sponsor activity, 45.6%. VC sponsors are also almost 

exclusively located in the small segment, again in line with above argumentation on the age and 

maturity of these companies.  

 

In terms of PE investments, large cap companies are often too large for a single PE fund. As such, 

these transactions often involve a consortium of PE companies making these transactions more 

complicated. Different time horizons of involved funds and other aspects make such cooperation 

more complicated than single fund investments. In addition, considering the diversification aspect, 

each individual equity ticket in relation to fund size could also be a restriction. In this sample, 

however, none of the PE-backed large cap IPOs is completed with multiple sponsors. 

 

Another aspect of PE sponsors’ capital allocation is that of leverage. As can be seen in Panel C 

(Table II), 18 out of 32 PE sponsors (56.3%) are in the medium segment, and medium and large 

firms are more leveraged with average leverage ratios of 59.1% and 66.2%. This is in line with the 

argument that more mature and asset heavy companies are able to sustain higher leverage ratios and 

with the literature describing the PE model as one that uses high leverage to finance deals. Thus, as 
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expected, PE-backed IPOs cluster in the medium segment where the size of the companies is easier 

to finance for single PE sponsors due to equity ticket size and access to debt financing. 

 

The data in Panel C (Table II) reveals some interesting differences in terms of profitability. Large 

and medium sized firms have an average EBITDA margin of 15.9% and 13.5%, which is much 

higher than that of small firms, 1.9%. In addition, their average EBIT margin is slightly negative. In 

line with previous argumentation, in the case of VC-backed IPOs, the lower profitability is probably 

due to the firms being relatively younger and focused on growth. If they are in an early 

development stage, they may focus more on growth rather than operational improvements. This is 

reflected in the markets’ expectations about increased future earnings with an average market 

capitalisation to EBITDA ratio of 154.7. 

 

Looking at ownership levels across IPO size groups there is little difference in financial sponsors’ 

post-IPO ownership levels across IPO sizes. As such, sponsor ownership is similar across small and 

large companies. This could potentially be due to, e.g., lock-up periods demanding a certain 

percentage to be kept, or that sponsors generally prefer to keep a certain percentage irrespective of 

size in order to benefit from future stock price movements. Managerial ownership levels differ 

though with size, indicating that managerial ownership levels are negatively related to firm size. 

This is intuitive as the same percentage stake in a large company as in a small company demands a 

much higher absolute equity commitment by the CEO and wealth constraints should make the 

percentage ownership in large companies lower. Further, in terms of incentives, a manager’s total 

wealth should be taken into account, see discussion in Section 2.2.2.3, and thus a lower percentage 

in a large company could, ceteris paribus, provide the same or similar incentives as a large stake in 

a smaller company if the absolute equity invested in the two is the same. 

 

4.3.5. Year Group Characteristics 

What is evident from Panel D (Table II) is that the majority of companies came to the market in the 

years 2005 to 2007, on the back of the general upturn in equity markets prior to the financial crisis. 

During the crisis in 2008 and 2009 only six companies went public, all being non-sponsored IPOs. 

Following the financials crisis in 2010, the number of IPOs increased again and the average market 

capitalisation of SEK 13,590m is remarkably high compared to that of previous years.  
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This is probably due to a build-up of large companies planning to go public, but that waited for 

investor sentiment to return and equity markets to improve before carrying out their listing. Also, 

during 2010 a relatively large proportion of IPOs were sponsor-backed and in line with the 

argument by Cao (2011), this is probably related to sponsors having waited for equity markets to 

improve before making an exit. Analysing a sample of reverse LBOs, Cao suggests that LBO 

duration is negatively related to hot IPO market conditions, meaning that LBOs are more likely to 

make an exit during favourable market conditions. Cao further suggests that sponsors’ exit 

strategies are not affected by the IPO timing, which could be an explanation to the relatively high 

sponsor share retention after flotation, as observed in Panel A (Table II). 

 

The clustering pattern discussed above is illustrated in Figure I. The figure shows the number of 

IPOs in each year as well as a constructed stock index comprising all stocks on the relevant 

exchanges with 2004 acting as base year. As can be seen graphically there is an indication of a 

slight correlation between the number of IPOs and the development of the stock market.  

 

Interestingly, the uneven pattern of IPOs seen in Figure I is similar to patterns found in other 

Fig. I. IPO Volume by Issue Year
Distribution of total IPOs and PE- and VC-backed IPOs between 2004 and 2010 and 
the corresponding level of the Nordic all-share index (including all companies on the 
Danish, Finish, Norwegian and Swedish markets and excluding the IPO firms in the 
sample). The total sample of 121 IPOs consists of 71 non-sponsored, 32 PE-backed 
and 18 VC-backed IPOs. Source: S&P Capital IQ (2014)
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empirical studies (see e.g. Loughran et al., 1994; Levis, 2011). Prior empirical research has found a 

positive relation between the development of the stock market and the number of firms deciding to 

list publicly, and as discussed in Section 2.2.1 uses it in an attempt to explain long-run performance 

by arguing for a market timing ability of management. As such, the concept of pseudo market 

timing (Schultz, 2003), windows of opportunity (Loughran et al. 1994) and industry specific fads 

(Ritter, 1991), as discussed in the theory Section 2.2.1, could be potential explanations for the 

observed clustering patters of Nordic IPOs between 2004 and 2010. This is further discussed in 

Section 5.1.2 on cross-sectional results. 

 

To conclude on the cross-sectional characteristics, comparing this sample with that of Levis (2011), 

both studies find that a large share of IPOs tend to involve small to medium sized firms. The 

findings reveal significant differences in size, company age, profitability and industry allocation. 

There is an indication that PE-backed IPOs are larger in terms of market capitalisation, total assets 

and revenue compared to that of non-sponsored and VC-backed IPOs. They also tend to have a 

higher leverage ratio and cluster in the Consumer Goods and Industrials sectors. Further, the 

characteristics of the Healthcare and Technology sectors, being relative young research intensive 

industries often with tempting growth prospects, tend to align with VC sponsors’ investment 

strategy and attract such sponsors. Interestingly, in terms of high expected future earnings, the 

market capitalisation to EBITDA ratio for Nordic VC-backed IPOs is much higher than that found 

by Levis (2011) in his UK sample. Having the difference in sample size in mind, this suggests that 

expectations of future earnings are relatively more modest in VC-backed IPOs in the UK compared 

to the Nordics. This is surprising as Levis includes firms going public on the London growth market 

and thus on average his firms are smaller than the firms in this study. Finally, both studies show 

patterns of IPOs timing market upturns/peaks, which is in line with theory discussing IPO market 

timing as a potential explanation to the post-IPO long-run underperformance pattern observed in the 

literature. 
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5. Results and Discussion 

As discussed in previous sections, the purpose of this study is dual; both to investigate the long-run 

performance of different IPO groups by type of owner in the Nordic markets and to relate observed 

return patterns to agency theory. For both of these areas there is a gap in previous literature and 

therefore seven hypotheses were presented in the subsections to Section 2, summarised in Section 

2.2.3. The current section with subsections tries to answer the stated hypotheses and present and 

discuss the findings of this study in relation to the previous literature within the field. In the first 

subsection, the long-run performance of the overall sample and the different IPO types are 

presented, followed by a discussion in Section 5.2 on the relation between long-run abnormal 

returns and corporate governance related variables. 

 

5.1.1. Long-Run Abnormal Returns of Different IPO Groups 

Drawing from the discussion in Section 2, prior research has provided support for the 

underperformance of IPOs, although the evidence on non-US markets and different IPO types is 

somewhat mixed and ambiguous. Thus, this section tries to shed further light on the issue and 

presents the results of this study related to Hypothesis 1, Hypothesis 5 and Hypothesis 6, 

hypothesising on the long-run performance of different IPO types.  

 

As discussed in Section 3.2 on methodology, this study uses two different benchmarks to adjust 

returns. In the following analysis the focus is on the industry and size adjusted benchmark as this is 

considered to be a more appropriate benchmark, for reasons discussed in Section 3.2. Furthermore, 

focus is also on the equally weighted returns as the sample suffers from a few companies in each 

sub sample dominating the samples and thus a large weight is given to their individual returns when 

calculating the portfolio returns. An example is the VC sample where one firm makes up more than 

half of the weight in the portfolio. In such cases, as also discussed in Section 3.4, Loughran and 

Ritter (2000) argue that this results in high variance of returns as these firms’ unique risk is not 

diversified away, resulting in large standard errors and subsequent low t-statistics. It could be 

argued that these firms should be excluded as outliers but this would introduce a bias in the sample 

and could lead to erroneous conclusions on the long-run performance. In addition to the 

disproportional sample weights, the sample consists of a large amount of small firms, as laid out in 

Section 4.3 on the data characteristics, and should there be return differences depending on size, 



	   58	  

investigated in Section 5.2.1 below, then the abnormal performance is better captured with equal 

weighting. This is of course dependent on the purpose of the study, but as this study looks at the 

overall performance of IPOs the focus is on equally weighted returns. 

 

Before the absolute long-run returns and their statistical significance are presented, it is interesting 

to analyse the development of cumulated and buy-and-hold returns over time, both on an adjusted 

and unadjusted basis. Both the industry and size benchmark adjusted returns and the all-share 

benchmark adjusted returns are presented in Figure II through Figure V, as a graphical comparison 

of the differences of two benchmarks gives further insight into the impact of adjusting for firm 

characteristics such as industry and size.  

 

Figure II presents the equally weighted cumulated returns with the un-adjusted returns in Panel A, 

the all-share adjusted returns in Panel B and the industry and size benchmark in Panel C. As is 

evident from Panel A, both PE-backed and non-sponsored IPOs have negative average un-adjusted 

cumulative returns, -10.3% and -7.9% in event month 36 post IPO respectively. VC-backed IPOs, 

on the other hand, show positive un-adjusted returns, increasing by 9.0% over the 36 months post 

IPO. Interestingly, when adjusting the returns with the all-share benchmark the picture changes 

slightly. In Panel B it can be seen that using all-share adjusted abnormal returns it is the non-backed 

IPOs, not the PE-backed, that experience the worst performance (-32.7%), followed by PE (-25.5%) 

and then VC (-15.4%). In addition, note that when using abnormal returns, VC-backed IPOs exhibit 

negative returns compared to the positive un-adjusted returns. Thus, on a relative basis to the all-

share benchmark these IPOs underperformed. The same goes for the other two groups of IPOs, both 

having lower abnormal than un-adjusted returns, showing that they underperformed the all-share 

benchmark.  

 

When adjusting with the industry and size benchmark, as shown in Panel C, the returns for all three 

groups are even more negative than in Panel B indicating that when comparing the sample with 

firms with similar risk characteristics they have even worse relative performance. This implies that 

traded firms with similar size and in the same industries as the IPOs on general performed better 

than the market. A further interesting point relating to risk adjusting is that in Panel C PE-backed 

IPOs exhibit the best abnormal returns of the three groups and has thus gone from having the most 

dismal un-adjusted returns to being the best performing IPO group in month 36.   
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Thus, when comparing on a more risk-adjusted basis, PE-backed IPOs stand out as the best 

performers. The opposite holds true for VC-backed IPOs that, although positive in un-adjusted 

returns, have substantial underperformance when comparing to similar listed companies. This 

illustrates the importance of adjusting the returns and also the importance of using a correct 

benchmark as there are large differences across benchmarks in the relative performance between the 

IPO groups. However, it should be noted that this is without taking the statistical analysis in 

consideration and therefore no population inferences can be made based on the above discussion of 

the sample. The statistical significance of the long-run abnormal returns is discussed later in the 

section. 

 

The differences between Panel A through C are interesting and give further insight into the impact 

of adjusting returns and also, in line with argumentation in previous literature (see Section 3.2), the 

sensitivity of results to using different benchmarks. When better aligning the risk profile of the 

IPOs with the benchmark used, the return pattern is more consistent and also implies different long-

run results than when using an all-share benchmark.  

 

A brief note should also be made on the overall trend over time in Panel B and Panel C. Looking at 

the graphs it can be seen that there is a rather consistent negative trend over time, with the trend 

being more stabile and negative when using the industry and size adjusted returns. This indicates 

that the recurrence of negative return differences is more consistent when comparing IPOs with 

similar publicly traded firms.  

 

It should also be noted that returns in all three panels in Figure II start out with being positive and 

then, generally, gradually decline over time. This indicates that the market initially has been 

positive to the IPOs but the longer from the IPO date the worse the IPOs perform on an adjusted 

basis. In addition, this decline is steady and gradual. This is in line with the market timing argument 

in Section 2, where companies go public in periods where investors are overly optimistic about 

companies’ prospects. Then, as the companies come under the scrutiny of the market the 

expectations of investors are gradually revised as performance is revealed, resulting in the observed 

pattern. 
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Panel A through Panel C in Figure III report the return pattern over time for equally weighted buy-

and-hold returns and as can be seen it is very similar to that of the equally weighted cumulative 

returns. Again, VC-backed IPOs stand out as the only ones with average positive raw returns, but 

when adjusting with the industry and size benchmark the return is negative and more so than the 

PE-backed IPOs. The latter also have the same return differences, going from being the worst 

performers on an un-adjusted basis to being the ones exhibiting the least underperformance on an 

industry and size adjusted basis. 

 

Although value weighted returns are not focused on in the current study, patterns for these are 

nonetheless presented and briefly discussed. As such, Figure IV and V show the value weighted 

returns and as can be seen the pattern is rather different compared to equally weighted returns. In 

contrast to the equally weighted returns, in Panel A in Figure IV raw returns are positive for all 

series and when adjusting the value weighted CARs with the all-share benchmark and industry and 

size benchmark, the VC-backed IPOs remain positive on average and PE-backed and non-

sponsored IPOs are just slightly negative. This is, as discussed above, the result of a few companies 

dominating the sample on a value weighted basis, e.g. Pandora A/S that has about 20% of the 

weight in the PE sample and a positive CAR of 43%. Thus, as these firms also on average exhibit 

better returns than the relatively smaller firms the value weighted returns are more positive. 

 

In Figure V, the value weighted BHARs are shown. Here the pattern is again different with VC 

consistently having negative returns irrespective of the measure and when adjusting returns all 

series are slightly negative. Comparing Figure IV and V again highlights return differences 

depending on methodology, with VC being positive in Figure IV using CARs and negative in 

Figure V with BHARs. The impact of compounding here is distinctive and in line with Brav et al.’s 

(2000) argument, discussed in Section 3.4, that BHARs tend to amplify underperformance and thus 

might lead to spurious rejections of the null hypothesis of no abnormal returns. However, it should 

again be noted that BHARs better represent the experience of long-term investors acquiring shares 

at the IPO and is thus a relevant method. 
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Several conclusions can be drawn from the above discussions. Firstly, the return patterns in Figure 

II through Figure V indicate that returns are highly sensitive to the applied methodology, which has 

also been found in previous studies (see e.g. Ritter, 1991; Loughran & Ritter, 2000; Levis, 2011). 

This sensitivity is not only from the benchmark applied, but also from the how the returns are 

calculated and weighted. Secondly, there is indication of differences in the return patterns between 

the three IPO groups. Finally, the small firms in the sample perform relatively worse than the large 

firms, further investigated and discussed in Section 5.1.2 on cross-sectional differences, as the 

abnormal returns are close to zero when value weighting, but are considerably negative when 

equally weighting them.  

 

Having discussed the return pattern over time, Table III presents the long-run abnormal 

performance with associated t-statistics for the full sample and the subsamples of the different IPO 

groups. Panel A displays the long-run returns adjusted by the all-share index. This benchmark is 

Table III. IPO Long-Run Performance

Panel A. Long-Run Performance - All-Share Benchmark

Equally Weighted Returns Value Weighted Returns

IPO Type # of 
Firms CAR T-stat BHAR T-stat CAR T-stat BHAR T-stat

PE 32 -25.5% -1.9** -23.2% -3.4*** -5.8% -0.2 -8.4% -1.4*

VC 18 -15.4% -0.6 -17.2% -0.9 6.8% 0.1 -23.4% -1.2

Non-backed 71 -32.7% -2.2** -28.7% -1.5* -1.0% -0.1 -2.4% -0.2

Full sample 121 -28.0% -2.6*** -24.9% -2.0** -1.9% -0.1 -3.4% -0.4

Panel B. Long-Run Performance - Industry & Size Benchmark

Equally Weighted Returns Value Weighted Returns

IPO Type # of 
Firms CAR T-stat BHAR T-stat CAR T-stat BHAR T-stat

PE 32 -30.1% -2.5*** -26.6% -3.0*** -1.2% -0.0 -3.9% -0.5

VC 18 -37.6% -1.3 -34.5% -2.6*** 17.1% 0.1 -20.5% -2.0**

Non-backed 71 -43.5% -3.1*** -36.1% -3.6*** -11.5% -0.8 -11.7% -1.6*

Full sample 121 -39.1% -3.6*** -32.9% -4.9*** -2.7% -0.1 -4.1% -0.8

The total sample of 121 IPOs consists of 71 non-sponsored, 32 PE-backed and 18 VC-backed IPOs. Using 
an event-time approach, long-run aftermarket cumulative abnormal returns (CARs) are calculated for each 
IPO by cumulating monthly returns for 36 consecutive months, excluding the partial first month in which the 
listing occurs. IPOs that are delisted before the end of the 36-month period are included to avoid survivorship 
bias. The buy-and-hold returns (BAHRs) are calculated by compounding the monthly returns. The CARs and 
BAHRs are reported on both an equally weighted and value weighted basis, the latter using each IPOs 
market cap directly post IPO in relation to the total sample or subsample to determine the weight. The table 
reports returns on a full sample basis as well as for each IPO group. In Panel A the CARs and BAHRs are 
estimated using a constructed Nordic all-share benchmark and in Panel B they are benchmarked against an 
industry and size benchmark. Source: S&P Capital IQ (2014)
(***) Significant at the 0.01 level, (**) Significant at the 0.05 level, (*) Significant at the 0.10 level.
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included for illustrative purposes in order to see the difference compared to the more appropriate 

industry and size benchmark. As such, the focus of the following discussion is on Panel B, 

presenting the long-run returns adjusted by the industry and size benchmark. In addition, focus is 

also on the equally weighted returns, as discussed above. 

 

As can be seen form Panel B, when returns are equally weighted both CARs and BHARs for all 

IPO types and the full sample exhibit considerably negative abnormal returns. In addition, except 

for the CAR for the VC-backed IPOs, the returns are all significant at the 1% level, keeping in mind 

the low number of VC observations complicating a statistical analysis. As discussed in Section 3.4, 

a small sample size increases the variability of returns thereby lowering t-statistics, and as an 

example the denominator in the t-statistic for the VC-backed group is 2-3 times as large as for the 

other two groups. The full sample of IPOs has an abnormal return of -39.1% (-3.6) using CARs and 

-32.9% (-4.9) using BHARs. Thus, the null hypothesis in Hypothesis 1 of no negative long-run 

abnormal returns in the full sample is rejected, and it can be concluded that there is statistical 

support for the underperformance of companies going public in the Nordic markets between 2004 

and 2010. As such, there is indication that the internationally observed pattern of IPO 

underperformance also extends to the Nordic market. However, care should be taken when making 

inferences as the sample size is relatively small and therefore more empirical evidence is needed in 

order to make a more general statement regarding the performance of Nordic IPOs. 

 

Looking more closely at the return of the full sample it can be seen from Table III that the 

underperformance is not driven by underperformance of any specific IPO group, as all IPO groups 

experience considerably negative abnormal returns. CARs returns range between -30.1% (-2.5) and 

-43.5% (-3.1), with PE-backed IPOs having the best performance in absolute returns and the non-

sponsored IPOs showing the most negative abnormal returns. Similarly when using BHARs, returns 

range between -26.6% (-3.0) and -36.1% (-3.6), again with PE-backed IPOs being the best 

performer and non-sponsored IPOs the worst. 

 

The results for the full sample are in line with both earlier studies on IPO long-run abnormal returns 

such as e.g. Ritter (1991), Levis (1993), Loughran & Ritter (1995), and more recent studies by Cao 

& Lerner (2009) and Levis (2011). As discussed in Section 2.1, Ritter finds, in his sample of US 

IPOs, an underperformance in the magnitude of -29.1% (-5.89) using CAR and an industry and size 
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benchmark, which is very much in line with the finding of this study. Similarly, Levis (1993) finds 

that his UK sample declines by -23.0% (-6.49) on an adjusted basis. In his more recent study, Levis 

(2011) again finds support for the underperformance pattern with an abnormal return of -13.7% 

(3.2) using an industry benchmark and -6.1% (1.5) using a size benchmark. He does not motivate 

not using a combined industry and size benchmark in the fashion of Ritter (1991) and as has been 

done in this study. In line with the discussion in Section 3.2 care should be taken when interpreting 

results based on what is deemed to be inferior benchmarks. 

 

Looking at the different IPO groups it is interesting to note the difference between the results in 

Levis’ (2011) study and this. Levis finds that PE-backed IPOs experience statistically significant 

positive long-run abnormal returns, 22.5% (2.33) with a size benchmark and 21.8% (2.21) with an 

industry benchmark. In contrast, the PE-backed IPOs in the sample used in this study show 

considerable underperformance. Comparing with the BHARs, same as Levis, PE-backed IPOs are 

found to underperform the industry and size benchmark by 26.6%, which is statistically significant 

at the 1% level with a t-statistic of -3.4. Furthermore, performance by VC-backed IPOs also differs 

between this and Levis’ (2011) study. While Levis finds slightly negative and insignificant returns, 

this study finds considerable underperformance with VC-backed companies underperforming the 

benchmark by 34.5% (-2.6). The severe long-run underperformance by PE-backed and VC-backed 

IPOs is somewhat surprising given the evidence in previous studies such e.g. Levis (2011), Cao & 

Lerner (2009) and Brav & Gompers (1997), see Section 2.1 for a discussion of their results.  

 

These differences could be due to differences in the development in the UK and Nordic sponsor 

markets. Krishnan et al. (2011), find that there is a positive relation between VC sponsors’ 

reputation, measured by historic market share, and long-run performance measures. Thus, in line 

with Krishnan et al.’s (2011) argument, a more developed market with international funds with 

higher international reputation would be expected to experience better long-run performance. 

Looking at the funds operating on the UK and Nordic markets, there is indication that this is the 

case. The UK sponsor market has financial sponsors with longer operating history and higher 

international presence, e.g. Blackstone and Warburg Pincus, than the Nordic market (Mergermarket, 

2014). Further, the deal activity is higher in the UK (Mergermarket, 2014). Taken together, this 

indicates a more developed sponsor market and could provide a partial explanation for the 

differences in performance. However, again, the sample size must be noted where this study has 18 
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VC observation and 32 PE observations compared to the larger data sets in other studies, where e.g. 

Levis has 250 VC observations and 204 PE observations. This is a general limitation of studies 

outside of the US and the UK, as data often is more limited and there are fewer IPOs. 

Notwithstanding the data limitations, studies, such as this, trying to extend the research to new 

markets are very much relevant, but the differences in data availability and sample sizes should be 

kept in mind when making cross-study comparisons. 

 

Although the results on PE-backed and VC-backed IPOs in this study differs compared to that of 

Levis (2011), both studies do, however, find that the worst absolute adjusted performance is found 

in the non-sponsored IPO group, a BHAR of about -20% depending on benchmark in Levis’ sample 

and a BHAR of -36.1% (-3.1) in this study. As similar results have been found in previous studies, 

e.g. Cao & Lerner (2009), and notwithstanding the critique raised in the literature, see discussion in 

Section 3, it is reasonable to conclude that there is strong indication of underperformance of non-

sponsored IPOs. The same cannot be concluded for VC-backed and PE-backed IPOs as the 

empirical evidence diverges. 

 

A brief comment should also be made regarding the value weighted abnormal returns and the 

returns adjusted by the all-share benchmark. What stands out from the value weighted returns 

adjusted by the industry and size benchmark is, besides few significant results, the lower abnormal 

return compared to their equally weighted counterparts. For example, by this methodology PE-

backed IPOs have almost neutral performance, CAR of -1.2% (-0.1) and BHAR of -3.9% (-0.5). 

This is, as argued above on time patterns, due to the dominance of a few large firms having a large 

weight in the sample and relatively more positive returns. Furthermore, the difference between 

using CARs and BHARs is illustrated by the return of the VC-backed IPOs having positive CARs, 

17.1% (0.1), and negative BHARs, -20.5% (-2.0). This is due to the timing of the abnormal returns 

where the compounding of a few bad results in the second half of the 36 months has a very large 

impact and leads to negative long-run abnormal returns, although when cumulating them over the 

whole period they are positive. The difference between value and equally weighted returns are in 

line with the argument by Loughran & Ritter (2000) that value weighted abnormal returns should be 

expected to be less negative than equally weighted abnormal returns. Furthermore, a similar 

difference is found by Levis (2011) in his sample, where the value weighted abnormal returns were 
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more positive than the equally weighted abnormal returns. Like this study, his full sample value 

weighted abnormal return is also close to zero and statistically insignificant. 

 

To conclude on the value weighted returns, there is little or weak indication that the IPOs 

underperformed the benchmark, and the only significant results found are the negative BHARs by 

VC-backed and non-sponsored IPOs, significant at the 5% and 10% level respectively. Again, this 

illustrates the sensitivity of returns to the benchmark applied. The return differences observed 

across methodologies are consistent with Fama’s (1988) argument that evidence of abnormal return 

rarely are repeated when the methodology is changed. As such, it begs the question as to the 

reliability and robustness of results in the literature considering that methodology differs between 

studies and comparability would thus be hampered. On the other hand, as underperformance has 

been observed using different methodologies it could also be argued that it actually adds robustness 

to the pattern found in the literature, although individual studies might have different results with 

different methodologies. 

 

The returns adjusted by the all-share benchmark in Panel A in Table III are similar to those 

presented in Panel B. The equally weighted returns show considerable underperformance, although 

somewhat lower in Panel A than in Panel B, and the value weighted being closer to zero. However, 

the results in Panel A are less significant with lower t-statistics overall and in the value weighted 

returns the PE-backed value weighted BHAR is the only significant result, at the 10% level. Further, 

there are no significant results for the VC-backed IPOs and weaker significance for the non-

sponsored in the equally weighted returns. Finally, as was seen from the graphical return plots 

above and what is also obvious from Table III, the fact that the all-share benchmark yields less 

negative absolute abnormal returns is interesting and indicates that the industries experiencing the 

most IPOs on average performed better than other industries. 

 

The long-run results in this study are in line with the findings of Shuster (2003) on the Swedish 

market, who reports an underperformance by 12.7% using equally weighted CAR. However, 

Schuster’s results are not statistically significant. Thus, this study introduces and adds support for 

the argument that the pattern of IPO underperformance extends to the Nordic markets, although the 

results should be treated with some caution as noted above. Further, it contrasts Loughran et al.’s 

(1994) early study where they report positive BHAR of 1.2% for the Swedish market, although no 
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t-statistics are reported and the significance of the results can be questioned. As such, this study 

adds to the literature on the long-run performance by introducing new evidence on the long-run 

performance of Nordic IPOs and finds statistically significant underperformance across different 

methodologies. 

 

 

 

As found in this study (see Table III) and prior studies, the returns by different IPO groups differ in 

absolute numbers. In line with Levis (2011), the PE-backed IPOs exhibit the best performance, with 

VC-backed IPOs having lower returns but still better than the non-sponsored IPOs that exhibit the 

worst performance of the three groups. This is in accordance with Hypothesis 5 and Hypothesis 6, 

hypothesising that the sponsor-backed IPOs in the sample exhibit better long-run abnormal returns 

Panel A. Equally Weighted Returns

CAR BHAR

IPO Type Return Var Cov. 
with NB

T-stat Return Var Cov. 
with NB

T-stat

PE -30.13% 0.01 0.01 1.40* -26.62% 0.00 0.01 1.16

VC -37.64% 0.02 0.01 0.55 -34.49% 0.01 0.01 0.18

Non-backed -43.49% 0.02 -36.07% 0.02

Panel B. Value Weighted Returns

CAR BHAR

IPO Type Return Var Cov. 
with NB

T-stat Return Var Cov. 
with NB

T-stat

PE -1.24% 0.01 0.00 0.72 -3.94% 0.01 0.00 0.62

VC 17.07% 0.12 -0.01 0.76 -20.50% 0.28 0.00 -0.16

Non-backed -11.51% 0.01 -0.82 -11.73% 0.01

Table IV. Difference in Long-Run Performance Across Ownership Types - Industry & 
Size Benchmark
Statistical performance differences between PE-backed or VC-backed IPOs and Non-sponsored IPOs. 
Abnormal long-run returns are reported using an industry and size benchmark. The total sample of 121 IPOs 
consists of 71 non-sponsored, 32 PE-backed and 18 VC-backed IPOs. Using an event-time approach, long-
run aftermarket cumulated abnormal returns (CARs) are calculated for each IPO by cumulating monthly 
returns for 36 consecutive months, excluding the partial first month in which the listing occurs. IPOs that are 
delisted before the end of the 36-month period are included to avoid survivorship bias. The buy-and-hold 
returns (BAHRs) are calculated by compounding the monthly returns. In Panel A, CARs and BAHRs are 
reported on an equally weighted basis. In Panel B, CARs and BHARs are reported on a value weighted basis 
using each IPOs market cap directly post IPO in relation to the total sample or subsample to determine the 
weight. Average variance of each group and covariance for PE-backed/VC-backed with non-sponsored are 
reported. Source: S&P Capital IQ (2014)
(***) Significant at the 0.01 level, (**) Significant at the 0.05 level, (*) Significant at the 0.10 level.
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than the non-sponsored IPOs. Furthermore, as reported in Table IV, this study finds that, measured 

by equally weighted CARs, the superior long-run performance of PE-backed IPOs compared to 

non-sponsored IPOs is statistically significant at the 10% level. Thus, statistical support is found for 

Hypothesis 5 and the null hypothesis of no difference in abnormal returns is rejected at the 10% 

level. Although the other return measures for PE ownership are statistically insignificant, the focus 

as argued throughout the study is on the equally weighted CARs as these are argued to be, for the 

purpose of this study, the most correct measure to analyse long-run abnormal returns. 

 

As also seen in Table IV, the differences between the VC-backed and the non-sponsored IPOs are 

statistically insignificant at the 10% level and therefore the null hypothesis of no difference in 

abnormal returns in Hypothesis 6 cannot be rejected at this level. Furthermore, in untabulated 

results, no statistical difference is found between the performance of VC-backed and PE-backed 

IPOs. 

 

The results in Table IV are similar to the results found by Levis (2011). Like Levis, this study finds 

that in absolute numbers there are considerable differences in the long-run abnormal returns among 

the three groups of IPOs. Furthermore, in line with Levis this study finds statistical support for the 

superior long-run performance of PE-backed IPOs compared to non-sponsored IPOs. In the 

regression applied by Levis the PE dummy enters positive at the 1% significance level and as seen 

in Table IV this study finds support at the 10% level, but it should be noted that the sample size in 

Levis’ study is much larger possibly explaining the stronger statistical significance. However, in 

contrast to Levis where the VC dummy variable in his regression enters positive at the 10% level, 

this study is not able to find any statistical support for the hypothesis of superior performance by 

VC-backed IPOs compared to non-sponsored IPOs.  

 

The fact that there is indication that PE-backed IPOs have less negative abnormal returns than non-

sponsored IPOs in the long-run is interesting and, in line with the argument by Levis (2011), 

indicates that PE owners add value compared to non-sponsor owners. The source of this value 

creation is investigated in Section 5.1.3 where the relationship between governance structures and 

long-run abnormal returns are considered. However, caution should be taken when making more 

general conclusions and more empirical evidence on Nordic market is needed. 
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5.1.2. Long-Run Abnormal Returns - Cross-Sectional Study  
 
This section focuses on abnormal return differences between industries, company sizes and IPO 

year. Based on previously discussed data and the results from this section, some remarks and 

parallels to theoretical and empirical evidence are presented. Furthermore, this section focuses on 

the equally weighted CARs, for reasons presented in Section 5.1.1 and prior sections. 

 

As can be seen in Panel B in Table V, all industries have negative abnormal CARs, ranging from  

-6.8% to -62.2%, except for Consumer Services outperforming the benchmark with 21.6%. 

However, due to limited number of observations, t-tests could only be performed on some 

industries and three out of four industries with t-tests had significant underperformance at a 5% 

level or less, namely Consumer Goods, Financials and Oil & Gas. The first group, Consumer Goods, 

underperform the benchmark by -33.4%, which is less than that of the other two groups 

underperforming the benchmark by on average -50.4% and -62.2% respectively. Interestingly, the 

latter two are dominated by non-financial sponsors, whereas the Consumer Goods sample contains 

56% PE-backed IPOs. This is in line with what would be expected based on the results in section 

5.1; industries with best performance are those with a high prevalence of PE-backed IPOs. However, 

it should not be seen as evidence of causality as the underlying driver is unknown. 

 

Given that PE-backed IPOs perform better than non-sponsored IPOs, as indicated in Section 5.1.1 

and in e.g. Levis (2011), it follows that industries where there is a relatively large involvement of 

sponsors experience higher industry returns. However, it could also be argued that the higher 

abnormal returns could be due to these industries exhibiting certain favourable IPO characteristics. 

Although this issue is not elaborated further on and there is no proof of this relation in this study, it 

is still a possible explanation to the observed abnormal return differences and, thus, no definite 

conclusion related to sponsors impact on performance can be drawn upon the observed results in 

Panel B. The same underlying argument can be applied to the cross-sectional size and year analyses 

in Panel C and D (discussed below). Although medium and large size firms in this sample have 

more positive abnormal performance than the small firms and simultaneously have a large 

proportion of sponsor-backed IPOs, there is no definite proof of sponsor-backed IPOs, due to their 

“sponsor characteristics”, being the driving force of the more positive abnormal performance 

observed. 
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Note that differences across industries in other studies (e.g. Ritter, 1991) on general IPO 

performance could be explained by the clustering of different IPO types in different industries. 

Although this study is not able to shed any light on the issues, it could be an interesting avenue for 

future research. 

 

Panel C in Table V show the long-run abnormal returns across size segments. Both small and 

medium sized IPOs have statistically significant negative equally weighted abnormal returns and 

are considerably different from one another, -28.7% and -57.0% respectively. In contrast, the large 

IPOs have on average close to zero abnormal returns, although there are too few observations to 

conduct a meaningful statistical test. Thus, the underperformance in the overall sample is driven by 

the underperformance in the small and medium segments, which is in line with the characteristics 

discussed in the data description section, with smaller firms on average being younger and having 

lower operational margins. 

 

The differences in size and abnormal returns are further tested in Table VI. As presented, the 

difference in abnormal returns between small and medium sized companies is statistically 

significant at the 5% level, and thus there is statistical support for small companies underperforming 

Equally Weighted Returns
CAR BHAR

Size Return Var Cov. 
S/M

T-stat Return Var Cov. 
S/M

T-stat

Medium -28.66% 0.01 0.02 2.31** -25.53% 0.00 0.00 2.05**

Small -57.01% 0.04 0.02 2.31** -44.69% 0.00 0.00 2.05**

Statistical performance differnces between medium and small sized IPOs (market cap €150m-€1000m and 
<150m respectively). Abnormal long-run returns are reported using an industry and size benchmark. The total 
sample of 121 IPOs consists of 71 non-sponsored, 32 PE-backed and 18 VC-backed IPOs. Using an event-
time approach, long-run aftermarket cumulative abnormal returns (CARs) are calculated for each IPO by 
cumulating monthly returns for 36 consecutive months, excluding the partial first month in which the listing 
occurs. IPOs that are delisted before the end of the 36-month period are included to avoid survivorship bias. 
The buy-and-hold returns (BAHRs) are calculated by compounding the monthly returns. Both the CARs and 
BAHRs are reported on an equally weighted basis. Average variance for each group and covariance between 
small and medium IPOs are reported. Source: S&P Capital IQ (2014)
(***) Significant at the 0.01 level, (**) Significant at the 0.05 level, (*) Significant at the 0.10 level.

Table VI. Difference in Long-Run Performance Across Company Size - Industry & Size 
Benchmark
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medium size companies in terms of abnormal returns. This is in line with the argumentation by 

Loughran & Ritter (2000), arguing that miss-valuations are more likely in smaller than in larger 

companies and that stock price patterns are usually stronger for small companies. These results are 

also in line with Levis (2011), who finds a positive significant relationship between market 

capitalisation and equal- and value-weighted abnormal returns. 

 
It should be noted that the difference in performance is in abnormal returns and thus that small 

companies underperform medium sized companies in terms of abnormal returns when comparing 

IPOs with similar traded companies in terms of industry and size. As such, this does not reveal 

anything about the absolute performance of the companies and only indicates that investors in small 

IPO companies are less rewarded in terms of risk and return, relative to similar companies, than 

investors in medium sized companies. 

 

The performance difference between large and medium sized companies does not originate from the 

prevalence of some particular IPO group as the percentage of PE-backed IPOs in relation to total 

IPOs in the group is about the same, 31% in the large segment and 35% in the medium segment. 

However what can be seen in the data is that the small size segment consisting of 18% PE-backed 

IPOs is negatively affected by the performance of non-sponsored IPOs. Looking at the underlying 

data it can be seen that the non-sponsored IPOs in the small size segment are driving the severe 

underperformance in this segment, with an average underperformance of 68.7%. This is also the 

case in the large company segment where both VC-backed and PE-backed IPOs have positive 

abnormal returns while non-sponsored exhibit negative performance.  

 

Like with the industries in Panel B of Table V, the performance across IPO years in Panel D show 

overall negative underperformance, except for 2004. There are large variations in the returns across 

the years. Relating back to the discussion on market timing in Section 2.2.1 and Section 4.3.5, the 

evidence in this study on underperformance in the cluster years is weak, but the small number of 

observations in several years complicates the analysis and makes it hard to draw any conclusions on 

the differences. There is no clear link between the number of IPOs and performance and no or weak 

indication that high volume years exhibit lower abnormal returns. For example, although 2005 and 

2006 reveal both a high relative number of IPOs and statistically significant considerable 

underperformance, 2007 has almost as many IPOs but no statistical evidence of underperformance. 

However, ignoring 2007 and 2009, the latter only including one observation, and the lacking 
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statistical significance the picture is somewhat different. In this case the clustering patterns in high 

volume years and their respective negative abnormal returns are in line with the theory in Section 

2.2.1, discussing both Schultz’s (2003) theory of “pseudo market timing” and the discussion of 

market timing of offerings to periods when investors are overly optimistic, so-called “windows of 

opportunities” (Loughran et al., 1994). Thus, there is no conclusive evidence in favour of the 

market timing argument, although a weak indication is presented. 

 

As a final note on Panel D, those firms going public during the financial crises in 2008 and 2009 

have the worst negative abnormal returns. However, as discussed previously, there are only a few 

observations in these two years and thus it could just as well be due to variability in the sample and 

firm specific factors. Further, it is again worth pointing out that the returns are adjusted by similar 

companies in terms of industry and size and therefore this should mitigate the impact on the sample 

of the financial crisis and the high abnormal returns observed in these periods. However, it might be 

expected that IPOs going public during crisis years or directly after a crisis have lower trust among 

investors and therefore would exhibit higher underperformance than IPOs in other time periods, 

which might explain the very low performance of IPOs in 2008 and 2009. 

 

5.1.3. Long-Run Abnormal Returns - Robustness Check 

The average operational characteristics and sizes of the three IPO groups differ markedly, as 

reported in Table V in Section 5.1.2. In addition, as presented in the cross-sectional study there is a 

statistically significant difference in performance between small and medium sized companies. 

Thus, in line with the reasoning of Levis (2011) it could be suspected that the differences in long-

run abnormal returns reported in Section 5.1.1 are due to operational and size differences. Levis 

analyses a selection of the large companies in his sample and finds indication that size and leverage 

indeed do affect performance. 

 

In Levis’ (2011) analysis, the performance of PE-backed IPOs is robust across the leverage and size 

dimensions of operational characteristics. However, he finds that VC-backed and non-sponsored 

IPOs have substantial differences in performance. He suggests that the performance of VC-backed 

and non-sponsored IPOs is related to the size at the time of flotation and that companies of the same 

size as the PE-backed IPOs might perform just as well as these firms. Thus, there is indication that 

the performance is very much linked to the size of the company and Levis therefore notes that it 
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cannot be excluded that firms of the same size and maturity as the PE-backed IPOs have similar 

performance to their PE-backed counterparts. As such, to analyse the robustness of the results on 

the long-run abnormal returns of different IPO groups in this study the firms in the top 50 

percentiles in terms of revenue, total assets and leverage are investigated to see if the results 

presented in Table III in Section 5.1.1 are robust across these operational characteristics. The cut-

off point at the 50th percentile is determined both in order to capture a meaningful number for the 

largest companies as well as choosing the cut-off point between the small and the two larger size 

groups. 

 

Table VII. Robustness Check of Long-Run Abnormal IPO Performance

Panel A. Robustness Check - Revenue > 0.5 Percentile

Equally Weighted Returns
IPO Type # of Firms CAR T-stat BHAR T-stat

PE 28 -31.1% -2.3** -27.4% -2.8***

VC 4 -7.4% -0.2 -15.3% 0.0

Non-sponsored 28 -11.9% -0.8 -12.2% -0.8

Panel B. Robustness Check - Total Assets > 0.5 Percentile

Equally Weighted Returns
IPO Type # of Firms CAR T-stat BHAR T-stat

PE 22 -24.0% -1.8** -22.1% -1.9**

VC 2 10.0% 0.2 -2.9% 18.6***

Non-sponsored 36 -12.3% -0.9 -12.4% -1.1

Panel C. Robustness Check - Leverage > 0.5 Percentile

Equally Weighted Returns
IPO Type # of Firms CAR T-stat BHAR T-stat

PE 21 -35.0% -2.4** -30.4% -2.4**

VC 3 -8.6% -0.1 -32.9% -1.4*

Non-sponsored 36 -29.2% -1.4* -26.8% -2.2**

Robustness check of abnormal IPO performance.The total sample of 121 IPOs consists of 
71 non-sponsored, 32 PE-backed and 18 VC-backed IPOs. Abnormal long-run returns are 
reported using a industry and size benchmark. The results are restricted for each of the 
three IPO groups using the top 50 percentile as cut-off point in terms of either revenue 
(Panel A), total assets (Panel B), or leverage (Panel C). The accounting numbers comprise 
the first data available post IPO. Using an event-time approach, long-run aftermarket 
cumulative abnormal returns (CARs) are calculated for each IPO by cumulating monthly 
returns for 36 consecutive months, excluding the partial first month in which the listing 
occurs. IPOs that are delisted before the end of the 36-month period are included to avoid 
survivorship bias. The buy-and-hold returns (BAHRs) are calculated by compounding the 
monthly returns. Both the CARs and BAHRs are reported on an equally weighted basis. 
Source: S&P Capital IQ (2014)
(***) reports significance at the 0.01 level, (**) at the 0.05 level, and (*) at the 0.10 level
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Panel A in Table VII focuses on the size groups in terms of revenue and as can be seen this 

incorporates 28 out of a total of 32 PE-backed IPOs.  Consequently, the performance of the PE-

backed IPOs in this size group is similar to that of the full PE population and is statistically 

significant at the 5% level. However, the results for the VC and non-sponsored groups are 

considerably less negative than presented for the full samples in Section 5.1, with CAR of -7.4% 

and -11.9% respectively although both are statistically insignificant.  

 

The same is true for Panel B (Table VII) where the division is by total assets. The performance of 

PE-backed IPOs is robust also given this size division. In addition, the VC-backed and non-

sponsored IPOs again exhibit better performance than their respective full groups. It should also be 

noted that the VC-backed IPOs have positive long-run run CARs, although the number of 

observations is constrained to two and should therefore be considered with care. The low number of 

VC-backed observations is the same across all three panels and should be considered with care. 

 

The pattern is less clear in Panel C (Table VII) where the selected non-sponsored IPOs are closer to 

the performance of the whole group and, in contrast to Panel A and B, are statistically significant at 

the 10% level. As such, the leverage has less impact on the difference in performance compared to 

size measured by revenue and total assets. 

	  
The results in Table VII are largely consistent with Levis (2011). When looking at large companies 

the VC-backed and non-sponsored IPOs have less negative performance and are, in this sample, in 

fact performing considerably better than their PE counterparts. As such, in line with the reasoning 

of Levis it cannot be excluded that the indication of superior performance by PE-backed IPOs 

compared to non-sponsored IPOs, presented in Section 5.1, is due to the fact that the PE-backed 

IPOs in this sample are in general larger and have a higher turnover than their non-sponsored 

counterparts. This is interesting and, if correct, would imply that the indication of superior 

performance by PE-backed IPOs is less due to any characteristics of the owners as hypothesised in 

this study, but instead due to operational characteristics such as size. 

 

One explanation for the superior performance of large companies could be that smaller companies 

should to a larger extent be growth companies. Therefore, a relatively larger proportion of their 

value would derive from expectations of future cash flows compared to larger and more mature 

companies that have more stabile cash generation. Thus, smaller sized IPOs would be expected to 
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exhibit more volatile returns and should be more susceptible to investor sentiment and 

overvaluation of the future prospect of the company. This is in line with the argument of Bergström 

et al. (2006) arguing that over-optimism among investors is more likely in small firms, as they 

argue that small firms are harder to value due to less information available and that the expectation 

of a higher proportion of irrational investors in smaller companies (see Berström et al., 2006, for 

further elaboration). As such, given that the values of smaller IPO companies carry more 

uncertainty and are more overvalued than larger IPO companies, it would be expected that in the 

long-run these IPOs exhibit worse abnormal returns than larger company IPOs. This should hold 

even though the focus is on abnormal return as it would be expected that smaller already traded 

companies have been under investor scrutiny for a longer period of time and the market should have 

more information about these, whereby the uncertainty and overvaluation should already be 

corrected for. This argumentation is in line with the market timing theory where managers are able 

to time the market to periods in which investors are overly optimistic and if the optimism based 

values for small companies carry more uncertainty this pattern would indeed be expected. As the 

focus in this study is on governance related explanations, further investigation of the market timing 

issue is better left for future research. 

 

5.2. Impact of Governance Variables and Leverage on Long-Run Abnormal Returns 

In this section the results of the regression models developed in Section 3.5 are reported and 

discussed. Before proceeding, it should be however noted that the results might be biased due to the 

so-called endogeneity problem. As explained by Holthausen & Larcker (1996) the interpretation of 

ownership variables, a measure for organisational incentives in their study, depends on whether the 

variable is exogenous or endogenous. If changes in ownership levels are exogenous, i.e. not 

correlated with the unobservable error term, then a positive coefficient can be interpreted as 

indicating a positive relationship between the explanatory and the dependent variable. In contrast, if 

changes in the value of the explanatory variable are endogenous, i.e. correlate with some other 

unobservable firm characteristics that also influence returns, this interpretation of the relationship 

might be incorrect. In this case it might very well be that a positive relation is caused by an 

exogenous shift in some third variable effecting both the independent and dependent variable such 

that there is no such causal relationship, although the regression results might suggest it. This is in 

line with the argumentation in Levis (2011), suggesting that the coefficients in that study cannot be 
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interpreted as evidence of causality as “the explanatory variables are endogenous choices of the VC 

or PE sponsors” (Levis, 2011, p.273). Thus, using the argumentation of Levis, the coefficients 

presented below should be interpreted with caution and only viewed as association and not as causal 

relations. 

 

  Fig. VI. Plot of Abnormal Returns Against CEO Ownership

Panel A. Industry and Size Adjusted CARs Against CEO Ownership Panel A. Normal Distribution of Industry and Size Adjusted CARs

Panel B. Industry and Size Adjusted BHARs Against CEO Ownership Panel B. Test for Heteroscedasticity, Industry and Size Adjusted CAR Error Terms

Graphical plots of cumulative abnormal returns (CARs) and buy-and-hold returns (BHARs) 
against CEO ownership. The total sample consists of 121 IPOs between 2004 and 2010. Panel 
A shows industry and size adjusted CARs in 36th month following the IPO. Panel B shows 
BHARs in the 36th month following the IPO. When data is not available the managerial 
ownership is set to 0%. Source: S&P Capital IQ (2014)
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Table VIII. Multivariate Regression of Long-Run PE-Backed, VC-Backed and Non-Sponsor IPO Performance

Panel A. Regression Models Based on Ownership Variables

Model 1.2 Model 1.3 Model 1.4 Model 1.5
IPO Type Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat

Ln (Market Cap) 0.00 0.08 -0.01 -0.24 0.01 0.11 0.01 0.18 0.00 -0.09 0.01 0.16

Ln (Age) 0.09 1.51 0.08 1.26 0.09 1.44 0.08 1.31 0.09 1.48 0.07 1.26

Leverage 0.20 0.53 0.25 0.64 0.21 0.55 0.15 0.37 0.23 0.61 0.26 0.70

Largest BH -0.68 -2.0** -0.67 -1,8*

Sum of 5 largest BH -0.58 -1,8*

Largest BH - 2nd largest BH -0.51 -1.64Largest BH / Sum of 5 largest 
BH -0.40 -1,6*

CEO Ownership 2.21 0.65 1.38 0.40 2.01 0.61 1.67 0.48 2.05 0.58

CEO Ownership^2 -9.74 -0.75 -4.91 -0.37 -6.69 -0.53 -6.92 -0.52 -8.97 -0.66

PE dummy
VC dummy
PE dummy * largest BH
VC dummy * largest BH

Intercept -0.30 -0.66 -0.40 -0.79 -0.37 -0.73 -0.24 -0.45 -0.40 -0.80 -0.35 -0.72

R2 0.25 0.23 0.25 0.26 0.25 0.25
Number of observations 121 121 121 121 121 121

Panel B. Regression Models Including Sponsor Variables

Model 2.1
IPO Type Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat

Ln (Market Cap) -0.01 -0.26 -0.02 -0.36 0.00 0.00 0.01 0.30 0.00 0.02 0.02 0.36

Ln (Age) 0.08 1.36 0.08 1.35 0.09 1.48 0.08 1.37 0.09 1.43 0.08 1.27

Leverage 0.33 0.84 0.35 0.90 0.29 0.73 0.26 0.65 0.30 0.76 0.27 0.68

Largest BH -0.70 -1,8* -0.83 -1,7* -0.70 -1,7* -1.04 -1.55

Sum of 5 largest BH
Largest BH - 2nd largest BH
Largest BH / Sum of 5 largest BH
CEO Ownership 1.15 0.33 1.23 0.38

CEO Ownership^2 -3.44 -0.26 -3.72 -0.30

PE dummy -0.16 -1.15 -0.14 -0.87 -0.04 -0.23 -0.28 -1.18 -0.05 -0.30 -0.27 -1.00

VC dummy 0.15 0.60 0.23 0.86 0.22 0.83 0.10 0.24

PE dummy * largest BH 0.63 0.98 0.82 1.02

VC dummy * largest BH 0.53 0.49

Intercept -0.40 -0.84 -0.36 1.07 -0.30 -0.64 -0.40 -0.87 -0.36 -0.70 -0.39 -0.74

R2 0.24 0.24 0.26 0.26 0.26 0.27
Number of observations 121 121 121 121 121 121

OLS regression using long-run aftermarket cumulative abnormal returns (CARs) as the dependent variable. The total sample of 121 IPOs consists of 71 non-
sponsored, 32 PE-backed and 18 VC-backed IPOs.  Using an event-time approach CARs are calculated for each IPO by cumulating monthly returns for 36 
consecutive months, excluding the partial first month in which the listing occurs. IPOs that are delisted before the end of the 36-month period are included to avoid 
survivorship bias. The basic model includes dummies to control for industry, country and year. It also includes the following explanatory variables: the logarithm of 
market cap (total shares outstanding post IPO multiplied by the share price), the logarithm of age (years between the registration of the legal entity and the listing 
year), and leverage (ratio of total debt to assets). R2 is provided for each model. The t-statistics are adjusted for heteroskedasticity using heteroskedasticity-
consistent standard errors. Multicollinearity is checked for by using the Variance inflation factor. Panel A, reports models controlling for ownership (model 1.2-1.5). 
Included explanatory governance variables are largest blockholder (largest BH - absolute value of shares divided by market cap), largest BH/sum of 5 largest BH, 
largest BH – 2nd largest BH, sum of 5 largest BH, CEO ownership and squared CEO ownership. Panel B, controls for sponsor variables by including PE and VC 
dummies as well as PE dummies and VC dummies interacted with ownership (largest BH). Source: S&P Capital IQ (2014)
(***) Significant at the 0.01 level, (**) Significant at the 0.05 level, (*) Significant at the 0.10 level.



	   82	  

The results of the regression models using CARs as the dependent variable are presented in Table 

VIII. In Panel A the ownership models are presented and in Panel B the sponsor variables are 

introduced and the regression results of model 2.1, argued to be the most correctly specified model 

(see Section 3.5 for a discussion), are presented. Overall the R-squared of the models are relatively 

low, around 25% and in line with R-squared levels found in prior studies (see e.g. Levis, 2011 and 

Cao & Lerner, 2009), and the coefficients have low t-statistics, being overall statistically 

insignificant even at the 30% level. Nonetheless, the statistical significance of the ownership level 

variables warrants a discussion, as do the signs of the other relevant variables. 

 

The sign for the managerial ownership variables are in line with expectations and the findings in 

previous studies (see section 2.2.2.3 for a discussion on previous studies). The CEO ownership 

variable enters positive indicating a positive association between firm return and an improved 

alignment of interest between managers and shareholders through managerial ownership stake. In 

addition, the squared term enters negative in line with the argument of a non-linear relation, where 

at certain levels of managerial ownership value, its effect on value creation declines due to 

increased ability of management to extract private benefits once they are in control of the 

corporation and of their own position (Morck et al. 1998). This pattern is weakly supported in the 

graphical plots of CARs and BHARs against CEO ownership in Figure VI. As shown in the figure, 

the managerial ownership data is not available for all the sample companies, and in this case it has 

been set to zero. However, once a regression with selected control variable is run, neither variable 

for managerial ownership is statistically significant at the 10% level. Thus, it is not possible to 

reject the null hypothesis in Hypothesis 4 of no relation between the ownership stake of the CEO 

and long-run abnormal returns. It should be noted that CEO stock ownership, acting as a proxy for 

managerial incentives, might not be able to fully capture the relationship between managerial 

incentives and long-run abnormal returns.  

 

In several regression models the coefficient for the largest blockholder enters negative and is 

statistically significant. Consequently, no support is found for Hypothesis 3. Instead, a negative 

coefficient for large blockholder is found, with statistical significance at the 10% level. The fact that 

the sign is opposite to what is expected, and following the discussion on the effects of blockholder 

ownership in Section 2.2.2.2, the results indicate that the negative entrenchment effects of having a 

large blockholder might outweigh the benefit from improved monitoring.  
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Interestingly, though, the coefficient for the interaction variables measuring the incremental effect 

of ownership levels when there is a sponsor backing the IPO have the right sign and enter positive, 

although not statistically significant at the 10% level. This indicates that the net effect of ownership 

levels might be more positive with sponsor ownership and thus that either the entrenchment effects 

are lower or that a sponsor has more incentive and ability to monitor management than non-sponsor 

owners. It is reasonable to expect both these effects. A financial sponsor is a recurring player in the 

market place and over time builds up a reputation. Thus, it would be in the interest of the sponsor to 

have a good relationship with other market participants, such that, using a game theoretical 

approach, they have lower incentives to expropriate minority shareholders than parties not returning 

as frequently to the market. At the same time, following the discussion in Section 2 it would be 

expected that financial sponsors and PE sponsors in particular are better at monitoring management, 

whereby the positive effects of having a blockholder would be augmented. However, little statistical 

support is found for Hypothesis 7. 

 

In relation to the discussion on the blockholder variables it is important to note the conceptual and 

empirical difficulties in estimating and interpreting the impact of ownership on firm performance. 

As Holderness (2003) argues, could be driven by both the shared and private benefits of control. 

However, results would also be consistent with the explanation that there are systematic differences 

between firms with high and low blockholder ownership levels and that it is these differences that 

lead to both the performance and the observed ownership levels (Holderness, 2003). Similarly, 

results on ownership variables are also consistent with reversed causality arguments, i.e. that it is 

not the ownership that causes performance but rather that investors acquire large blocks in 

companies that do well (Holderness, 2003). Thus, care should be taken when interpreting empirical 

results on the effect of ownership, as there are difficulties in distinguishing among these 

explanations in empirical results.  

 

The positive coefficient for the ownership in the case of a PE sponsor is in line with the findings of 

Levis (2011) reporting a positive relation between long-run abnormal returns and the ownership 

level of PE-backed IPOs directly post IPO. However, in contrast to this study he finds a negative 

impact of the corresponding VC variable. It should be noted that Levis does not use an interaction 

term in his ownership variables. Therefore, it could be argued that he takes no regard for the relative 

impact of different ownership levels depending on owner profile, but instead looks at the general 
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impact of ownership in isolation. Thus, it is not possible to conclude if his results are a result of the 

owner being a financial sponsor or if it is just an effect of ownership in general. 

 

In contrast to Cao & Lerner (2009), but in line with several prior studies including Levis (2011) as 

well as Jensen’s (1989) argument of value creation in PE investments, the coefficient for leverage 

enters positively. However, it is statistically insignificant and therefore the null hypothesis of no 

relation between leverage and long-run abnormal returns in Hypothesis 2 cannot be rejected. 

Similar to leverage, in line with expectations the maturity variable enters positively in model 2.1 

and across the other models as well, indicating that more established companies are less susceptible 

to declining performance post IPO. Furthermore, in line with Levis (2011), the size of the company 

enters ambiguously across models and in model 2.1 it enters weakly positive, leaving little or weak 

indication of a positive size effect. Note, however, that neither the leverage nor the age or size 

variables are statistically significant at the 10% level. 

 

Based on the results in section 5.1, the fact that the PE dummy coefficient in model 2.1 in Panel B 

enters with a negative sign while the VC dummy enters positively is surprising, although they are 

both statistically insignificant even at the 30% level. This finding contrasts Levis (2011) where the 

PE dummy enters positive and statistically significant, supporting the superior long-run 

performance found in that study. However, the low number of observations in this study compared 

to Levis’, 122 versus over 800 in Levis’ full sample regression, should again be emphasised. Thus, 

this result lends no support to Hypothesis 5 and 6, and based on this result it is not possible to reject 

the null hypotheses of no difference between sponsor-backed IPOs and non-sponsored IPOs. 

 

In line with the rest of the study the focus in this section is on the CARs, but using BHARs as the 

dependent variable yields similar results as those presented in Table VIII. In addition, in order to 

further determine the robustness of the results in Table VIII, several versions of the regression 

models were tested without alternating the results. First, the models were run with excluding the 

size variable as this could be argued to already be accounted for in the benchmark adjustment, but 

made no impact on the significance or signs of the other variables. Second, market capitalisation 

was substituted by total assets as the size variable, without effect. Third, the largest blockholder 

variable was dropped without effect on the signs or significance levels. Fourth, regressions were 

also run with the squared CEO dropped, again without changing the interpretation of the results.  
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Fig. VII. Normal Distribution of CARs and Test for Heteroscedasticity

Panel A. Normal Distribution of Industry and Size Adjusted CARs

Panel B. Test for Heteroscedasticity, Industry and Size Adjusted CAR Error Terms

The total sample consists of 121 IPOs between 2004 and 2010. Panel A: Distribution of size 
and industry adjusted CARs using model 2.1. The bars show the distribution of the industry and 
size adjusted CARs in the 36th month following the IPO and the line shows the fitted normal 
distribution. Panel B: Graphical test for heteroskedasticity using model 2.1. The figure shows 
the error terms when using the size and industry adjusted CARs in the 36th month following the 
IPO as the dependent variable. Source: S&P Capital IQ (2014)
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Finally, combinations of the previous four alternatives were tried without changing the results. 

Several other regressions were also tried, such as only using the VC dummy and focusing on VC 

IPOs with interaction terms for the ownership, but none had statistically significant results and thus 

are not reported as they do not change the analysis. 

 

Brav (2000) argues that abnormal returns are not normally distributed and thus that statistical tests 

relying on the assumption of a normal distribution yield incorrect inferences. However, this is not 

the case in the current sample. As can be seen in Figure VII the CARs in model 2.1 in Table VIII 

show a normal distribution and this is confirmed when testing for it. The pattern is the same for the 

other models as well as when using BHARs as the dependent variable. 

 

The other assumptions underlying the OLS were also investigated. For example, the sample exhibits 

constant variance in the error terms and there is little indication of heteroskedasticity, neither in a 

graphical analysis as in Figure VII nor when formally testing for it. Nonetheless, the t-statistics in 

Table VIII are adjusted for heteroskedasticity using heteroskedasticity-consistent standard errors. 

The regressions were also checked for multicollinearity using the variance inflation factor as 

indication of the correlation between the various explanatory variables. In model 2.1, as well as the 

others, the only variables where there is indication of some degree of multicollinearity are the CEO 

ownership variables, the ordinary and the squared, with a VIF factor of around 10.5. Dropping the 

squared term eliminates this indication, but does not change the results.  

 

Except for the sponsor dummies the regression results are largely in line with Levis (2011) in terms 

of the sign for the coefficients. Furthermore, the regressions fulfil the assumptions underlying the 

OLS, such that the weak significance is not due to any issues with the set-up of the models. 

However, no statistical support is found for Hypothesis 3, Hypothesis 4 and Hypothesis 7. A richer 

dataset would be useful in conducting the analysis and as discussed the number of observations 

differ greatly between this and studies on the UK and US markets, e.g. Cao & Lerner (2009) and 

Levis (2011). 

 

In Section 5.1.1 an indication was found that PE-backed IPOs experience superior performance 

compared to non-sponsored IPOs and throughout this study it has been argued that such differences 

in performance could be due to superior governance structures and mechanisms in sponsor-backed 
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IPOs. However, as the results in this section shows, there is little statistical evidence in favour of 

such explanations. Although the sample in this study is limited, which could explain the low 

statistical significance, it could also be that there are other explanations driving this difference in 

performance. For example, there are studies arguing that PE-backed IPOs perform better than their 

counterparts due to mitigation of information asymmetries through the presence of a financial 

sponsor in the ownership structure. One such study is Bergström et al. (2006), arguing that in the 

case of a PE-backed IPO there is a greater degree of information available in relation to the IPO. 

This lowers information asymmetry, makes the range of expectation on future performance 

narrower and thus leads to less underperformance (more positive abnormal returns) in the long-run, 

as the adjustment of expectations is less pronounced.  

 

Consistent with Bergström et al. (2006), Katz (2008) also argues for the mitigation of information 

asymmetry when a financial sponsor is the owner. He looks at the effects of ownership on long-run 

performance and earnings quality in non-sponsored and PE-backed IPO firms in the US. His 

findings suggest that earnings management is less likely in PE-backed IPOs and that management 

report more conservatively in connection to the IPO, and generally have higher earnings quality 

than non-sponsored IPOs. Moreover, he suggests that IPOs with majority PE sponsor ownership 

have better long-run stock performance post IPO. As such, based on the arguments above the 

performance differences between sponsor-backed and non-sponsored IPOs could be driven by a 

mitigation of the information asymmetries that are argued to be driving the underperformance in 

IPOs in general, see Section 2.2.1 for a discussion on information asymmetries and long-run 

abnormal returns. 
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6. Conclusion 

Using a sample of 121 IPOs on the Nordic market in the period 2004 to 2010 and a benchmark 

where firms are matched according to industry and size, this study reports negative long-run 

abnormal returns for the three years post flotation in both PE-backed, VC-backed and non-

sponsored IPOs. The underperformance is statistically significant at the 5% level for all sample 

groups except for the VC-backed, where the low number of observations makes statistical inference 

difficult. These results are in line with the previous research on IPO long-run performance and add 

to this literature by confirming the pattern for the Nordic countries, where prior research has been 

lacking. However, in contrast to several previous papers, evidence on the market timing and 

information asymmetry arguments for long-run underperformance is weak in this study.  

 

Using the equally weighted size and industry adjusted benchmark returns, this study also supports 

Levis’ (2011) findings of superior stock market performance by PE-backed IPOs compared to non-

sponsored IPOs, with the difference being statistically significant on the 10% level. Furthermore, 

this study also documents that PE-backed IPOs are in general larger than other IPOs in terms of 

both assets and market capitalisation, employ more leverage, are more profitable, and cluster in the 

Consumer Goods and Industrials industry segments. This is not the case for VC-backed IPOs that 

are both smaller in terms of assets and less profitable than their counterparts. However, the market 

has high expectation on future profitability for this IPO group, which can be seen in the relatively 

high market capitalisation and the market capitalisation to EBITDA ratio. The high expectations do 

not translate into good long-run performance, where the VC-backed IPOs show negative abnormal 

returns, although statistically insignificant (note small sample size with only 18 VC-backed 

observations). 

 

Given the differences in these characteristics across IPO groups a robustness check is also reported 

and based on this it cannot be excluded that the superior performance by PE-backed IPOs is driven 

by the differences in size and leverage between the three IPO groups. Although not statistically 

significant at the 10% level, the performance of VC-backed and non-sponsored IPOs with similar 

revenue, total assets and leverage as their PE-backed counterparts seem to perform better than their 

full subsamples. Thus, differences in these operational characteristics across the full subsamples of 

the IPO groups could be a partial explanation for the superior performance. It should also be noted 

that there is a statistically significant difference in abnormal returns between small and medium 
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sized companies without taking owner characteristics into account, indicating that, compared to 

similar companies, investments in medium sized companies are better rewarded for the risk of the 

investment. 

 

In addition to analysing the long-run abnormal return pattern of the IPO groups, this study also tries 

to answer the question of the underlying drivers of the performance differences across IPO groups 

by using a corporate governance approach and applying agency theory as a theoretical basis. 

However, the results of the regression model are largely statistically insignificant and give little 

support to explanations arguing for the superior abnormal returns of PE-backed IPOs originating 

from better governance structures and mechanisms. This could be due to the fact that these factors 

are already correctly priced in at the time of the IPO and that there are other factors driving the 

performance differences. First, Levis (2011) notes that it could be that conventional performance 

measures do not account for risk differences across the IPO groups, in line with the indication in the 

robustness check in Section 5.1.3. In this case, differences in abnormal returns would be a reflection 

of the differing risks of the groups, whereby little can be concluded on abnormal performance. 

Second, it could also be due to differences in ability of the different ownership groups to mitigate 

information asymmetry issues, as discussed in Section 5.2.  

 

Unable to provide support for agency related explanations for the long-run abnormal performance 

of IPOs, this study leaves open the question of the underlying drivers for the return patterns 

observed both in this study and in the previous IPO literature. As such, more research on the topic is 

warranted. This study indicates that one interesting topic for future research is the potential 

mitigation of information asymmetries when the owner of an IPO company is a financial sponsor. 

Another is the differences in operational characteristics across the IPO groups. Here it would be 

interesting to look closer at the adjustment of returns and the differences in risks across IPO groups. 

In the limit, a perfect matching would imply no abnormal return and therefore it follows that in the 

study of abnormal returns the benchmarks created are crucial. This study applies a size and industry 

benchmark, but it would also be interesting to include further matching criteria like the book-to-

market ratio used by Brav et al. (2000). 
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