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Abstract
This paper studies the impact of increased securities regulation

on the IPOs of small and high-tech, knowledge-intensive firms.

We take advantage of the adoption of European SOX-like provi-

sions, staggered at different dates across European countries, to

test its influence on the going public decision. Starting from the

population of European private firms during 1995–2012, we find

that the likelihood of going public has decreased among small and

high-tech, knowledge-intensive firms. Consistently, we document a

6% and 8.5% decrease in the industry-adjusted Tobin’s Q of small

and knowledge-intensive firms that go public after the regulatory

change.
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1 INTRODUCTION

Several studies address the impact of institutional and regulatory differences on the depth and breadth of IPO mar-

kets. For instance, the passage of theUS Sarbanes-Oxley (SOX) Act in 2002 has stimulated a still ongoing debate about

the unintended consequences of regulation on IPOactivity. In particular, the considerable increase in compliance costs

has been blamed by many commentators for the recent decline in US IPO volume. Even though it is undeniable that

enhanced disclosure requirements are costly for firms (Ahmed, McAnally, Rasmussen, & Weaver, 2010), recent stud-

ies question that heavy-handed regulation is the primary cause of such an IPO slowdown (Gao, Ritter, & Zhu, 2013).

Nevertheless, the Jumpstart Our Business Startups (JOBS) Act was passed in 2012 with the aim to facilitate funding

by easing some of the SOX provisions for firms with less than US$ 1 billion in annual revenues. Dambra, Field, and

Gustafson (2015) document a significant post-JOBS increase in IPO activity.
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This paper analyzes the impact of regulatory changeson theEuropean IPOmarket.1 FollowingSOX, Europeanmem-

ber states have introduced corporate governance codes aimed at tightening existing regulation and increasing disclo-

sure requirements.2 Focusing on the European setting is interesting for at least two reasons. The first one is identifi-

cation.While investigating the economic effects of a single regulatory event, such as US SOX, is challenging due to the

presence of potentially confounding factors, these SOX-like provisions have been introduced at staggered dates across

European countries, which allows us to better isolate their effect. The second reason is the availability of European pri-

vate firm data.While US-based studies have assessed the impact of regulatory interventions on the IPOmarketmainly

by looking at changes in IPO volume over time (e.g., Dambra et al., 2015), we investigate how increased regulation has

affected a private firm’s trade-off between going public and staying private.

The analysis focuses on two characteristics that crucially shape the benefits and costs of the introduction of SOX-

like provisions at the firm-level, namely size and proprietary knowledge.We expect a negative impact of the regulatory

change on the likelihood of small firms and high-tech and knowledge-intensive services (HTKIS) firms going public.

Concerning firm size, increased compliance costs that firms have to bear to comply with tighter regulation are charac-

terized by a fixed component, which becomes proportionally larger for small firms (Coates, 2007; Iliev, 2010). More-

over, increased disclosure requirements worsen the informational gap that small firms have to fill during the IPO pro-

cess compared to large, established firms, for which a certain amount of information is already available in the public

domain (Chemmanur&Fulghieri, 1999). As for the role of proprietary knowledge, firms forwhich the valueof secrecy is

higher, such as high-tech and knowledge-intensive firms, are particularly concerned about enhanced disclosure, since

it may undermine their competitive position in the long term (Himmelberg & Petersen, 1994). Based on these argu-

ments, tighter regulation is likely to have worsened the economic trade-off associated with the going public decision

for small and HTKIS firms. We therefore expect the likelihood of going public, to have decreased after the regulatory

change among small firms (relative to large firms), due to increased compliance costs; and among HTKIS firms (rela-

tive to other firms), due to increased loss of confidentiality. Furthermore, the negative effects of increased compliance

costs and the loss of confidentiality are likely to reflect in themarket valuationof these typesof companies that, despite

the regulatory tightening, still decide to go public. As a result, among firms that go public after the regulatory change,

we expect small and HTKIS firms to receive lower valuations at the IPO moment relative to large and non-HTKIS

firms.

We test our hypotheses starting from the population of private firms of 25 different European countries (obtained

from the Amadeus database) and on the sample of 3,789 firms that went public during 1995–2012. Table 1 shows the

timeline of the introduction of the regulatory changes in every single European country. Denmark,Malta andGermany

even anticipated the enactment of US SOX in 2002, while the majority of the new codes were adopted within the first

two years. The first SOX-like regulatory change in our sample was implemented in Denmark on 6 December 2001,

preceding the United States. Most countries implemented a new regulatory setting within two years from the adop-

tion of the US SOX, while others were as late as 2007. The differences in the enactment of these regulatory changes

are unlikely to be due to differences in macroeconomic trends across countries, as there is a substantial geographical

diversity among both ‘early adopters’ (e.g., Germany andGreece) and countries that adopted regulatory changesmore

than three years after SOX (e.g., Belgium, Poland and Sweden).

In order to test our hypotheses on the impact of SOX-like provisions on private firm’s likelihood to go public, we

follow Pagano, Panetta, and Zingales (1998) and run a probit regression where the dependent variable is a dummy

equal to 0 if a firm stays private, and equal to 1 if it goes public in a given year. Our main explanatory variable is EU

SOX, a step dummy equal to 1 after the introduction of the new EU SOX-like regulations in the firm’s country, which is

interactedwithour focal variables, namely firmsize andadummyvariable identifyingHTKIS firms, anda setof controls.

1Other studies in the IPO literature find evidenceof the impact of regulationon thepricing of securities, seeAkyol, Cooper,Meoli, andVismara (2014), Engelen

and Van Essen (2010), and Johnston andMadura (2009). See also Lee, Strong, and Zhu (2014) outside an IPO context.

2For a detailed description of the specifics of US SOX see Coates (2007), and for detailed overviews of regulatory changes in Europe see Ferran (2004) and

Enriques and Volpin (2007).
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TABLE 1 EU SOX-like corporate governance codes

Before SOX Within 1 year Within 2 years Later

Denmark Austria Czech Republic Belgium

Nørby CG Report Austrian Code of CG CG Code Based on OECD
Principles

Belgian Code on CG

Germany Cyprus Finland Estonia

German CG Code Cyprus Code of CG CG Recommendation for Listed
Co.

Estonian CG
Recommendations

Malta Greece France Hungary

Principles of Good CG Hellenic Law 3016/2002 Law on Financial Security of
2003

Companies Act IV of 2006

Slovakia Ireland Latvia

CG Code Based on OECD
Principles

Companies Act of 2003 CG Principles and Rec.
Implementation

Spain Italy Luxembourg

Financial System Reform
Measures Act

Legislative Decree no.
310/2004

The Ten Principles

UK Lithuania Poland

Combined Code CG Code for Listed Companies Code Best Practice forWSE
Listed Co.

Netherlands Sweden

Dutch CG Code (Tabaksblat
Code)

Swedish Code of CG

Portugal

CMVMRegulation 11/2003

Slovenia

Slovenian CG Code

Note: This table shows corporate governance codes adopted byMember States of the EU, by enactment date relative to theUS
SOX (July 2002).

Then, we test for the effects of SOX-like provisions on IPO valuation by controlling for possible endogeneity in the IPO

decision with a Heckman two-step procedure. In this setting, the first step models a private firm’s likelihood of going

public through the probit model described above, with the number of second-tier markets used as instrument. The

inverseMills’ ratio, aimed at correcting for selectivity bias, is then included in the second step, which consists of cross-

sectional regressions on IPO valuation, where the industry-adjusted Tobin’s Q is the dependent variable. The three

explanatory variables of interest are again the EU-SOX dummy and its interaction with the firm size and the HTKIS

variables.

The results of our empirical analysis canbe summarized as follows. First,we find a lower likelihood that private small

and HTKIS firms go public after the regulatory change compared to large and non-HTKIS firms. This is consistent with

the idea that the economic incentives to go public have declined following the regulatory change for these two types

of firm. In terms of economic impact, the likelihood of going public of a private firm at the 25th percentile of the sales

distribution has decreased after regulatory change by 13%, on average, compared with that of a firm at the 75th per-

centile. Similarly,HTKIS firms’ likelihoodof goingpublic has decreasedby7%comparedwith anon-HTKIS firm. Second,

consistent with our hypothesis on the negative effects of the regulatory change, we find that the IPO-date valuations

of small andHTKIS firms that do go public after the introduction of SOX-like regulation have decreased. The economic

impact is relevant, since small firms experience a 6% average valuation decrease in the industry-adjusted Tobin’s Q

following the regulatory intervention, while HTKIS firms experience an 8.5% decrease. These results are confirmed by
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our regression discontinuity design analysis, which rules out an alternative explanation that these changes are due to

an overlapping general time trend, and by several additional robustness tests.

Further, we challenge our results against the economies of scope hypothesis introduced by Gao et al. (2013) for the

US market, and documented by Ritter, Signori, and Vismara (2013) in the European context. According to this view,

there has been a decline in the frequency of IPOs in the US and Europe, especially by small firms, due to the increasing

advantages of selling out to a larger organization. To assess the role played by EU SOX-like provisions on IPO activity

over time, we estimate time-series regressions where the dependent variable is the scaled IPO volume, and amongst

the explanatory variables, we include: a time trend variable and a measure of M&A growth as proxies for the effect of

economies of scope; Euromid Index, as a proxy for market conditions; and the EU SOX dummy, to test any effect of the

change in legislation. Overall, our results support the role played by the economies of scope explanation, as confirmed

by the negative effects of our proxies on IPO activity. At the same time, our evidence shows that the introduction of

EU SOX-like legislation does not harm aggregate IPO activity, as the negative effect of EU SOX is weakly present only

among regulatedmarket IPOs, and not significant among second-tier market IPOs.

The contribution of this paper is threefold. First, we add to the debate concerning the impact of regulation on IPO

activity. Ritter (2014) suggests that both tightening and de-burdening regulatory changes do not primarily affect IPO

activity. Dambra et al. (2015) document that the de-risking provisions of the JOBS Act of 2012 increased the number

of IPOs conducted by firms with high proprietary disclosure costs. From a historical perspective, Cattaneo, Meoli, and

Vismara (2015) show that easing of regulations does not lead to a significant increase in the number of IPOs in Italy.

Takahashi and Yamada (2015) find, in contrast, that relaxing listing requirements enabled high-growth firms to go pub-

lic in Japan. While these studies mainly focus on the variation of IPO activity over time, we assess the influence that

increased securities regulation exerts on the economic trade-off associated with the going public decision of small and

HTKIS firms. Our study first finds that small and HTKIS firms are more reluctant to go public after the introduction

of SOX-like provisions in Europe. Second, we shed light on the effects that regulation exerts on firms that do go pub-

lic. If regulation induces firms to disclose more information, one may expect an increase in firm valuation caused by a

reduction in cost of capital thanks to lower information asymmetry. We document however that this is not the case.

Finally, our results also have policy implications for European and US markets. As more stringent regulation comes at

a prohibitive cost for certain types of firm, tailor-made provisions should avoid such firms being pushed out of public

equity markets. For instance, the SEC is gradually expanding the exemptions to Sarbanes-Oxley to a larger subset of

firms. SEC (2018) tries to reduce compliance costs for smaller companies while maintaining appropriate investor pro-

tection by expanding the scope of smaller reporting companies (SRCs) to companies with less than US$ 250 million of

public float (compared to the previous threshold of US$ 75 million). Furthermore, SEC (2019) proposes to allow SRCs

with less thanUS$100million in revenues not to ‘obtain an attestation of their internal control over financial reporting

from an independent outside auditor’.

2 THE IMPACT OF EU SOX-LIKE RULES ON ACCESS TO STOCK MARKET

FINANCING

Increased regulation brings both benefits and costs. Investors face a lower risk of losses from fraud, thanks to more

reliable financial reporting, greater transparency, and accountability of listed firms. Public companies, on the one hand,

should experience a lower cost of capital, since a larger and more accurate amount of information becomes subject

to the market’s assessment. On the other hand, those firms are forced to spend more money on internal controls. If

the effort put forth by firms in adopting practices aimed at preventing misconduct and fraud was suboptimal before

the reforms, then increasing such investments would be beneficial for financial market participants. In practice, how-

ever, the costs and benefits accruing to firms associated with this type of regulatory intervention are hard to quantify

(Coates, 2007).
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Under Section 404 of the US Sarbanes-Oxley (SOX) Act, management is responsible for (i) establishing and main-

taining an adequate internal control structure and procedures for financial reporting; and (ii) assessing the effective-

ness of the internal control structures (SOX 404 a). Management is thus supposed to disclose any material weakness

in their firm’s control system (Ashbaugh-Skaife, Collins, Kinney, & LaFond, 2008). Moreover, outside auditors must

attest those disclosures (SOX404b). Section 302 also requires the chief executive officer and the chief financial officer

to certify that they are responsible for establishing and maintaining internal controls and for the quality of financial

reporting.

Inspired byUSSOX, EUMember States introduced similar rules tightening existing regulations (see Table 1). The EU

SOX-like regulations provide detailed rules about internal controls over financial reporting that are inspired byUSSOX

Section404. For instance, SectionVof theTabaksblatCode for theNetherlands requires that ‘themanagementboard is

responsible for the quality and completeness of publicly disclosed financial reports’. In particular, SectionV.1.3 requires

that ‘the management board is responsible for establishing and maintaining internal procedures which ensure that all

major financial information is known to the management board, so that the timeliness, completeness and correctness

of the external financial reporting are assured’. In a similar vein, the UKCombined Code requires that ‘directors should

explain in the annual report their responsibility for preparing the accounts and there should be a statement by the

auditors about their reporting responsibilities’ (Art. C.1.1). The Code furthermore requires that ‘the board should, at

least annually, conduct a review of the effectiveness of the group’s system of internal controls and should report to

shareholders that they have done so. The review should cover all material controls, including financial, operational and

compliance controls and risk management systems’ (Art. C.2.1.). Similar provisions can be found in Art.154-bis of the

Italian Consolidated Law on Finance (TUF) for Italy or in Article L. 225–37 of the French Commercial Code for France.

In general, the newEuropean rules require issuing firms to report in their official prospectus how they complywith the

EU SOX-like regulations.

Wenow turn to ourHypotheses on the impact of themore stringent EUSOX-like regulations on the access to equity

financing through the stock exchange for small and HTKIS firms.

2.1 Going public decision

Stricter regulation can deter small and HTKIS firms from going public in two ways. First, stricter disclosure require-

ments imply higher costs of compliance. Second, theymight also imply higher proprietary costs.

2.1.1 Compliance cost effect

The implementationof SOXclearly imposedadditional compliance costs on firms. Estimates vary:Alexander, Bauguess,

Bernile, Lee, andMarietta-Westberg (2013) report in their survey a cost of US$ 1.21million, FEI (2007)US$ 1.7million

during fiscal year 2006 andUS$3.8million during fiscal year 2005, CFOC (2005) estimated an incremental cost of US$

2.4million per reporting unit, while CRA (2005) reported a cost of US$ 4.2million for 2005. However, SOX compliance

was not uniformly costly for all firms.

Compliance costs are known to have a fixed component associated with the implementation or improvement of

internal control systems, their monitoring, and more stringent reporting (Enriques & Volpin, 2007). Such a fixed cost

component is inevitably heavier for small firms. Several studies document that the increased disclosure imposed by

the US SOX Act, which inspired EU SOX-like regulations, has been particularly onerous for small firms. Ahmed et al.

(2010) find that the median small firm in their sample incurs an annual cost of US$ 6 million. Small firms’ operating

cash flows to assets decline by 3.0% compared to 0.7% for medium-sized firms and 0.5% for large firms, consistent

with fixed costs of compliance. In a similar vein, Alexander et al. (2013) find a strong inverse relationship between

compliance costs and firm size. Total compliance costs for the smallest tercile are eight times as high as the smallest

tercile, although the difference becomes a bit smaller over time. Ahmed et al. (2010) show that the difference between

small and large firms is not a one-year phenomenon, but the compliance costs are significantly higher for small firms

up to four years after implementation. Zhang (2007) finds that small firms that obtain a deferment to complywith SOX
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disclosure requirements experience significantly higher negative abnormal returns, indicating that compliance costs

are significant for them. Ahmed et al. (2010) document a more severe decline in operating cash flows for smaller firms

following the regulatory change.

Extant literature provides concrete support on how the increased disclosure requirements are associated with

a loss of competitive advantage. For instance, Thomsen and Vinten (2007) examine delistings from European stock

exchanges in the period 1996 to 2004 and find indications that the adoption of stricter corporate governance

codes has led to more going-private transactions. The effect is stronger and significant for small firms, while weaker

and insignificant for large firms. They conclude that the costs outweigh the benefits for small firms because of

increased governance regulation. In a similar way, Martinez and Serve (2011) examine the introduction of stricter

corporate governance provisions in France over the period 1997–2006 and they find that small firms delist more

after the introduction of stricter rules. These factors suggest that European small firms are likely to incur a larger

increase in compliance costs to meet the stricter disclosure requirements imposed by the new SOX-like regulations.3

Everything else equal, this should discourage them from going public after the regulatory change. Therefore, we

hypothesize:4

Hypothesis 1: Small firms are less likely to go public after the introduction of EU SOX-like regulations.

2.1.2 Proprietary disclosure cost effect

In thedisclosure literature, there is a long-standingdebate aboutwhether financialmarketswouldbenefit frommanda-

tory disclosure requirements (Grundfest, 1998;Healy&Palepu, 2001) orwhether a voluntary disclosure systemwould

be more beneficial from a regulatory cost-benefit perspective (Benston, 1973; Easterbrook & Fischel, 1984; Stigler,

1964). Under the latter viewpoint and assuming perfectly efficient markets, firmsmay find it convenient to voluntarily

disclose an efficient amount of information (Diamond, 1985). Our study does not take a stance in this debate as our

results do not directly contradict either viewpoint. However, irrespective of this stance, a well-established problem in

the disclosure literature is the adverse impact of proprietary information (Dye, 1986). While financial reporting can

often give rise to externality effects (Foster, 1980), e.g., investors can extract information about a firm’s expected earn-

ings from the earnings releases of other firms in an industry, proprietary costs refer to the specific case in which the

information disclosure reduces the present value of the future cash flows of the firm itself (Dye, 1990). If the infor-

mation might be useful to competitors, disclosure implies a key loss in the information advantage over its competitors

and will affect the disclosing firm negatively (Vismara, Signori, & Paleari, 2015; Verrecchia, 1983; Wagenhofer, 1990).

In such a case disclosure can put the firm in a competitive disadvantage (Campbell, 1979; Yosha, 1995). This harmful

effect is particularly strong in industries characterized by a high value of secrecy, where the economic importance of

proprietary knowledge is substantial, and the loss of confidentialitymay undermine a firm’s ability to preserve its com-

petitive advantage (Hayes & Lundholm, 1996). We identify these firms as high-technology and knowledge-intensive

services (HTKIS) firms. A key information factor forHTKIS firms is data about research and development (R&D) expen-

ditures (Aslan & Kumar, 2011; Pagano et al., 1998).

As R&D programs of HTKIS firms are hugely idiosyncratic to a firm, competitors cannot derive much value from

observing R&D expenditures or from public knowledge of the R&D plans of another firm than the focal HTKIS firm

(Aboody & Lev, 2000). For instance, the European biotech firm Genmab (Denmark) cannot learn much about the drug

development pipeline of Galapagos (Belgium) by observing its own pipeline or by learning details about the R&D

3This is also confirmed by anecdotal evidence. For instance, in the Netherlands one could observe extensive media coverage discussing the impact of the

increased compliance costs for small firms surrounding the introduction of the Dutch corporate governance code Tabaksblat (Het Financieele Dagblad, 2003;

De Volkskrant, 2003; De Telegraaf, 2004). Several small caps delisted from Euronext Amsterdam due to those increased compliance costs: Free Record Shop

(2002), others. For instance, the CEO of Free Record Shop stated ‘more andmore rules were added. Especially in the Tabaksblat code there were a number of

proposals that small companies like ours cannot easily meet. It impedes entrepreneurship’, as quoted in FEM Business 2005a. Other entrepreneurs such as the

CEO of VDPGroup abstain from going public for the same reason (FEM Business, 2005b). A study of Ernst & Young (2003) indeed estimated the heavy impact

of the introduction of the Code Tabaksblat for small caps (cost of 13% of net profit) compared tomid caps (only 2% of net profit).

4Note that we state our hypotheses as alternative hypotheses instead of null hypotheses.
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program of ArgenX (the Netherlands). Only when Galapagos discloses confidential information about its pipeline,

would this have value for other biotech firms. If a biotech firm has to disclose toomany details in the prospectus about

development costs, development times and so on, this would allow competitors to put a value on the R&D programme

(Cassimon, Engelen, Thomassen, & VanWouwe, 2004). In a similar way confidential information about an alpha test in

a software firm would provide useful information for its competitors (Cassimon, Engelen, & Yordanov, 2011). Aboody

andLev (2000) argue that as long asR&Dexpenditures canbe immediately expensed in financial statements, little or no

information can be derived by investors or competitors. However, when R&D development costs are capitalized, this

would provide competitors with a lot of valuable information (Aboody & Lev, 1998). Accounting norms indeed require

the capitalization of certain R&D expenditures whichmeet specific criteria (International Accounting Standard Board,

2005). Firms have some discretion in determiningwhether those criteria aremet andwhether R&Dexpenditures need

to be capitalized (Shah, Liang, & Akbar, 2013). However, stricter accounting control would make this choice less flex-

ible and would force a firm going public to disclose more information than it would otherwise prefer to share as the

competitive dynamics of high-tech and knowledge-intensive industries may induce firms to voluntarily maintain a cer-

tain level of confidentiality (Himmelberg & Petersen, 1994). For instance, White, Lee, and Tower (2007) find that Aus-

tralian biotech firms generally disclose less about intangible assets in their annual reports than could be expected.

Bassemir andNovotny-Farkas (2018) find that financial reporting quality of young, fast growing firms that seek access

to public equity markets improves around stricter accounting norms. As such, Bukh, Nielsen, Gormsen, andMouritsen

(2005) find that Danish IT and pharmaceutical firms disclose more information on intellectual capital in Danish IPO

prospectuses.

Indeed, stricter disclosure requirements result in a larger and more accurate amount of firm-specific information

being publicly revealed. The accounting literature shows that stronger internal control systems lead to more accurate

financial statements and higher quality information for investors (Doyle, Ge, & McVay, 2007a; Hammersley, Myers,

& Shakespeare, 2008). The more effective a firm’s internal control is, the less noisy and more reliable the financial

information becomes (Ashbaugh-Skaife et al., 2008). This is especially true for firms that are growingmore rapidly, are

more complexandhavemore intangible assets (Ashbaugh-Skaife et al., 2008;Bronson,Carcello,&Raghunandan, 2006;

Doyle, Ge, &McVay, 2007b; Francis, LaFond, Olsson, & Schipper, 2005). Overall, this strand of literature suggests that

more precise and harder information will show up in the prospectus due to stricter rules on internal control systems,

on the quality of financial statements, and the certification bymanagement.

These factors suggest that firms operating in high-tech and knowledge-intensive industries may suffer more from

the loss of confidentiality arising from the stricter disclosure requirements (Aslan&Kumar, 2011; Yosha, 1995). Every-

thing else equal, this should discourage them from going public after the regulatory change. Based on the above argu-

ments, we formulate the following hypothesis:

Hypothesis 2: High-tech and knowledge-intensive (HTKIS) firms are less likely to go public after the introduction of

EU SOX-like regulations.

2.2 Valuation

The fact that the attractiveness of remaining private might have increased for small and HTKIS firms does not imply,

of course, that these categories of firms have ceased to go public once disclosure requirements have been tightened.

Rather, small and HTKIS firms that decide to go public provide a suitable empirical setting to assess the impact of

the regulatory change on the observable outcomes of the IPO process. An important indicator in which the posi-

tive and negative effects should reflect is the valuation these firms obtain at the IPO moment. If the negative effects

of increased compliance costs and the loss of confidentiality are particularly detrimental for small and HTKIS firms,

respectively, themarket should assign them a lower valuation after the regulatory change. Iliev (2010) documents that

the increase in compliance costs caused by US SOX Section 404 has reduced the market value of small firms. As for

HTKIS firms, Dambra et al. (2015) show that the number of IPOs by firms with high proprietary disclosure costs has
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increased once confidential communicationwith institutional investors before publicly filing for an IPOwas permitted

by the JOBSAct (the so-called testing-the-waters process). This provision has been particularly appreciated by issuers

because it allows them to shield confidential information from competitors. This affirms that the enhanced disclosure

requirements introduced by US SOXwere perceived as potentially detrimental to this category of firms. Based on the

above arguments, we formulate the following hypothesis:

Hypothesis 3: Small firms and high-tech and knowledge-intensive firms obtain a lower valuation at the IPO moment

after the introduction of EU SOX-like regulations.

3 DATA, SAMPLE AND VARIABLES

3.1 Data and sample

Our empirical analysis is based on a sample of private and public firms, comprising the population of European pri-

vate firms obtained from Amadeus during our sample period (611,143 firm-year observations). In order to avoid the

inclusion of firms that do not actually face the option to go public, we build our private firm sample by imposing the fol-

lowing two criteria: (1) at least three consecutive years of complete financial data; (2) at least 1 €million in total assets.

The threshold on size is set after considering listing requirements: for instance, the London Stock Exchange, which

hosts the largest number of our sample IPOs, requires a minimum market capitalization of £700,000 to be admitted

to the main market, but there are no requirements in terms of size to be admitted to the second-tier market AIM.We

end up with 611,413 firm-year observations by 128,062 unique firms. Lack of independence for observations related

to the same firm is controlled for by clustering standard errors at the firm level. Following Pagano et al. (1998) and

Chemmanur, Signori, and Vismara (2018), after a firm goes public, it is dropped from the sample. We lag independent

variables by one year in the first step regression, so that the observations for firms going public stop at the last fiscal

year before the IPO.

As far as the valuation of IPO firms is concerned, our sample consists of 3,789 IPOs occurring during the period

1995–2012 on Euronext (a consortium of the Belgian, Dutch, French and Portuguese stock exchanges), Deutsche

Borse (Germany), the London Stock Exchange (the United Kingdom), Nasdaq OMX (a consortium of the stock

exchanges of Denmark, Estonia, Finland, Iceland, Latvia, Lithuania and Sweden), and the national stock exchanges of

Austria, Cyprus, Czech Republic, Greece, Hungary, Ireland, Italy, Luxembourg, Malta, Poland, Slovakia, Slovenia and

Spain. Our primary source of information is the EurIPO database, which contains IPO prospectuses and extensive

information on companies that have gone public in Europe since 1995.5 In line with previous studies, we exclude from

our sample admissions to stock markets that are not accompanied by initial equity offerings, re-admissions, listings

of companies that are already listed on other stock markets, and IPOs by investment entities. The composition of

the sample is presented in Table 2. We define small firms as those having pre-IPO annual sales (inflation-adjusted)

below the sample median. HTKIS firms are defined based on the Eurostat (2009) classification, that categorizes man-

ufacturing industries as high-tech, medium-tech, or low-tech, according to their technological intensity (R&D expen-

diture/value added), while services are aggregated into knowledge-intensive services and less knowledge-intensive

services, based on their share of tertiary-educated persons. These firms account for 57.1% of our sample. There is a

partial overlap between the two categories, since 1,199 firms (31.6% of the sample) are both small and HTKIS. We

take this aspect into account by controlling for firm size and the HTKIS status simultaneously in all our multivariate

analyses.

5See Vismara, Paleari, and Ritter (2012, Appendix A.1) for a description of the EurIPO database.
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TABLE 2 Sample composition

All Firm size Small firms High-tech &

IPOs (sales, €m) (belowmedian sales) knowledge-intensive

no. mean median no. % no. %

Euronext 783 347.1 14.0 460 58.7 476 60.8

Deutsche Borse 606 306.2 22.1 287 47.4 408 67.3

London Stock
Exchange

1,956 348.5 15.8 1,023 52.3 1,063 54.3

Others 444 379.7 58.0 124 27.9 215 48.4

Total 3,789 345.1 19.5 1,894 50.0 2,162 57.1

Note: This table shows sample composition of 3,789 IPOs taking place in Europe (Euronext, Deutsche Borse, London Stock
Exchange, and Others – i.e. Athens, Budapest, Cyprus, Dublin, Ljubljana, Luxembourg, Madrid, Malta, Milan, Nasdaq OMX,
Prague, Warsaw andWien stock exchanges) during 1995–2012. Firm size is pre-IPO annual sales in euro millions. Small firms
have pre-IPO annual sales below the sample median. High-tech & knowledge-intensive services (HTKIS) firms are IPOs con-
ducted by firms belonging to HTKIS industries, as defined by the Eurostat (2009) sectorial classification.

3.2 Methodology and variables

In our analysis, we first test Hypotheses 1 and 2, on the impact of SOX-like provisions on a private firm’s likelihood

of going public. Following Pagano et al. (1998), we run a probit regression where the dependent variable is a dummy

equal to 0 if a firm stays private, and equal to 1 if it goes public in a given year. After a company goes public, it is dropped

from the sample. The explanatory variable is EU SOX, a step dummy equal to 1 after the introduction of the new EU

SOX-like regulations. This variable is then interactedwith our focal variable firm size (the natural logarithm of pre-IPO

annual sales adjusted for inflation)6 and a dummy variable identifying HTKIS firms (equal to 1 for firms belonging to

a high-technology or knowledge-intensive industry, as defined by Eurostat’s sectorial classification in Eurostat, 2009).

The coefficient of the interaction betweenEU-SOXand firm sizewill allowus to testHypothesis 1,while the coefficient

of the interaction between EU-SOX andHTKIS firms will allow us to test Hypothesis 2.

Additionally to the two moderating variables, namely firm size and HTKIS, the specification of our model includes

the following control variables: firm age (the natural logarithm of 1 plus age in years, calculated from the year of foun-

dation), the firm’s profitability (the profit or loss before taxation, divided by total assets), firm leverage (the book value

of debt divided by the book value of equity), and industryQ (Tobin’s Q implied by the offer price of firms going public in

the same industry (3-digit SIC) and year as those of the private firm).

Finally, Gao et al. (2013) andRitter et al. (2013) point at increasing economies of scope over time, namely the advan-

tage for small firms to sell out to a larger organization rather than to grow independently via IPO, as the primarymoti-

vation for thedecline in IPOactivity,which is concentratedamong small firms. Part of thedecline in the annual numbers

of IPOs may be due to a structural shift that has lessened the profitability of small independent companies relative to

their value aspart of amoreestablishedorganization (Ritter, 2011). To capture this effect in aprivate firm’s goingpublic

decision,we include the following threemeasures: stock return, defined as theone-year returnof themain equity index

of the country’s stock exchange; M&A activity, defined as the percentage variation in the annual number of completed

M&A transactions involving a target incorporated in the same country and operating in the same industry (3-digit SIC)

as those of the private firm; and time trend, which equals one for the first year of the sample and increases by one unit

6Given the time span and the countries covered by our sample, aswell as the crucial role played by firm size as explanatory variable, we adjust sales to account

for the effect of consumer price inflation over time and across countries. As inflation measure, we use the Harmonised Indices of Consumer Prices (HICP)

available in the Eurostat database, and set the final year of our sample (2012) as reference year.
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for each year onwards. Industry (3-digit SIC), year, and country fixed effects are also included. Details on all variable

definitions are reported in Appendix A.

Next, we test Hypothesis 3 about the effect on IPO valuation by controlling for possible endogeneity in the IPO

decision. Since the introduction of SOX-like provisions may affect a private firm’s likelihood of going public, possible

changes in valuation may be due to a change in the nature of firms that are admitted to the stock market afterward,

rather than to the direct effect of the regulatory intervention on the two indicators. For instance, one could argue that,

due to stricter corporate governance practices and enhanced disclosure requirements, the average quality of the firms

going public after the regulatory change has increased, with potential effects on the observed valuation of IPOs. In

line with previous studies addressing selection issues in the IPO setting (e.g., Bayar & Chemmanur, 2012), we employ a

Heckman two-step procedure. This methodology allows us to correct for the selectivity bias that may arise due to the

effect that the SOX-like regulatory change (and other unobservable factors, such as the quality of the firm) may exert

both on the treatment selection, i.e., the IPOdecision, and on the treatment outcome, i.e., the valuation of firms that go

public.

The first step models a private firm’s likelihood of going public through the probit model described above. The

inverse Mills’ ratios, aimed at correcting for selectivity bias, are then included in the second step, which consists

of cross-sectional regressions on IPO valuation. In this first stage, the second-tier markets variable is now used as

an identification variable. It is defined as the number of second-tier markets open in each country-year based on

Bernstein, Dev, and Lerner (2018) and Vismara, Paleari, and Ritter (2012). This variable allows identification because

the opening of a new second-tier market, typically characterized by looser admission criteria than those of an official

market, exogenously increases a private firm’s likelihood of going public. In other words, the pool of IPO candidates is

enlarged in the presence of more second-tier markets in which to go public. Thus, it should predict a private firm’s IPO

decision.

The dependent variables of the Heckman’s second step aimed at testing Hypotheses 3 is the industry-adjusted

Tobin’s Q. Tobin’s Q is defined as the ratio of the market value of assets to the book value of assets, where market

value is the sum of the book value of assets and the market value of common stock (calculated using the offer price)

minus the book value of common equity. The industry-adjusted value is obtained by subtracting the average Tobin’s Q

of all listed firms in the same industry (3-digit SIC) and year from the Tobin’s Q of the focal firm. The three explana-

tory variables of interest are the EU-SOX dummy; firm size (the natural logarithm of pre-IPO annual sales adjusted for

inflation); and the HTKIS dummy (equal to 1 for firms belonging to a high-technology or knowledge-intensive indus-

try, as defined by Eurostat’s sectorial classification in Eurostat, 2009), as previously defined. Our model will be esti-

mated on the full sample of 3,789 IPOs occurring during the period 1995–2012, where the EU-SOX dummy variable

will be interacted with firm size and the HTKIS dummy. The coefficient of both interaction terms will allow us to test

Hypothesis 3.

We then employ a set of control variables that previous studies found to be significant determinants of our depen-

dent variables. Firm age (the log of one plus the age in years of the firm at the IPO moment) is included as a proxy

for the risk of the IPO firm (Ritter, 1984). Since reputable underwriters can influence the IPO valuation and post-

IPO performance of the companies they take public, we include underwriter reputation (defined as the lead under-

writer’smarket share in termsof IPOproceeds raised in the fourmainEuropean stockexchanges–Euronext, Frankfurt,

London,Milan – during our sample period, as inMigliorati &Vismara, 2014). A similar role is found to be played by ven-

ture capitalists (Megginson & Weiss, 1991), for which we control by including a venture capital (VC) backing dummy

that equals 1 in case a VC is among the firm’s pre-IPO shareholders, and 0 otherwise. The fraction of primary shares

is an important proxy of the shareholders’ attitude towards the going public decision, that may affect IPO outcomes

(Leland & Pyle, 1977) as well as other types of equity offerings (Vismara, 2016). Thus, we include dilution, defined

as the number of primary shares included in the offer at the IPO moment divided by the number of outstanding

shares prior to the IPO. We also control for a firm’s capital structure by including leverage (James & Wier, 1990),

computed as the ratio between pre-IPO book values of total debt and equity, and for market conditions by including
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pre-IPOmarket return, defined as the average daily return of the stock exchange indexwhere the company goes public

over the 30 days prior to IPO (Lowry &Murphy, 2007).

Formally, we first implement stage one by estimating the following equation (probit):

Pit = 𝛽0 + 𝛽1EU SOXit + 𝛽2EU SOXit ⋅ Sizeit + 𝛽3EU SOXit ⋅ HTKISit + 𝛽Zit

+ 𝛾 Second_tier marketsit + 𝛼t + 𝜃j + 𝜗k + 𝜀it (1)

where Pit is the dichotomous dependent variable in the first stage (selection equation), equal to 1 for firms that go

public in year t, and 0 otherwise; Zit is the set of control variables (firm size, HTKIS, firm age, profitability, leverage,

industry Q, stock return, M&A activity, time trend); second-tier markets is the first stage instrument; 𝛼t , 𝜃j and 𝜗k are

year, industry and country fixed effects, respectively; 𝜀it is the error term.We then implement stage two by estimating

the following equation (OLS):

Qi = 𝛿0 + 𝛿1EU SOXi + 𝛿2EU SOXi ⋅ Sizei + 𝛿3EU SOXi ⋅ HTKISi

+ 𝛿4IMRi + 𝛿Wi + 𝛼t + 𝜃j + 𝜗k + 𝜀i (2)

where Qi is the dependent variable in the second stage (outcome equation), namely industry-adjusted Tobin’s Q,

observable only for firms that went public, i.e., with Pi = 1 in the first equation; IMRi is the inverse Mills’ ratio, esti-

mated from the first step regression;Wi is the set of control variables in the second stage (firm size, HTKIS, firm age,

underwriter reputation, VCbacking, IPOdilution, leverage, pre-IPOmarket return,M&Aactivity); 𝛼t , 𝜃j and𝜗k are year,

industry and country fixed effects, respectively; 𝜀i is the error term.

3.3 Descriptive statistics

Table 3 shows descriptive statistics of these variables in our sample of IPOs, by distinguishing between pre- and

post-EU SOX periods, between small and large firms, and between HTKIS and other firms, while the correlation

matrix and the variance inflation factors (VIFs) are reported in Appendix B. Panel A suggests that the introduction

of EU SOX-like provisions had a significant effect on IPO valuation, as the industry-adjusted Tobin’s Q of companies

going public before and after the regulatory changes shifted from 0.9 to 0.7, on average. Although such a sizeable

difference is consistent with a mitigating role of the new regulations, the technology bubble of the late 1990s (for

which we perform robustness tests in Section 5) certainly contributed to inflated pre-EU-SOX values. While the size

of the companies going public does not change significantly after the introduction of the new regulation, the frac-

tion of IPOs conducted by HTKIS firms slightly decreases (from 59.1% to 55.0%). Panel B shows that the industry-

adjusted Tobin’s Q is significantly higher among small firms (1.1 vs. 0.5), and the fraction of HTKIS firms is more

substantial (63.3% vs. 50.9%). Panel C reports that HTKIS firms receive significantly higher valuations at the IPO

moment (0.9 vs. 0.6 industry-adjusted Tobin’s Q). These firms tend to access the public equity market earlier (11.6 vs.

15.4 years old), are more VC-backed (49.0% vs. 41.8%), and are less indebted (20.1% vs. 32.8% leverage) than the rest

of the sample.

The sample of 3,789 IPO-firms is compared with a sample of 128,062 private firms selected as described in the

previous section. Table 4 reports the comparative statistics. This univariate analysis reveals that, on average, firms

that decide to go public are significantly larger in size, younger in age, less profitable, and more leveraged than those

remaining private. This corroborates the recent findings of Drobetz, Janzen, and Meier (2019) who report differ-

ences in investment and financing decisions of private and public firms. For instance, private firms have less capi-

tal, use more short-term debt financing, smooth dividend payments less, and are less cash flow sensitive than public

firms.
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TABLE 3 Descriptive statistics

Pre-EU SOX Post-EU SOX Difference

(1,858 IPOs) (1,931 IPOs) Pre-post SOX

Panel A. EU SOX mean median mean median mean median

Industry-adjustedQ 0.9 0.3 0.7 0.1 0.2** 0.2***

Firm size (sales, €m) 426.6 18.3 266.7 21.7 159.9 −3.4

HTKIS (%) 59.1 100.0 55.0 100.0 4.1** 0.0**

Firm age (years) 15.1 9.0 11.4 5.0 3.7*** 4.0***

Underwriter reputation 1.5 0.6 1.1 0.4 0.4*** 0.2**

VC backing (%) 42.8 0.0 48.9 0.0 −6.1*** 0.0***

IPO dilution (%) 30.4 25.8 38.8 30.2 −8.4*** −4.4***

Leverage 23.8 13.9 27.1 13.3 −3.3*** 0.6**

Pre-IPOmarket return (%) 0.03 0.04 0.03 0.06 0.00 −0.02

Small firms Large firms Difference

Panel B. Firm size (1,894 IPOs) (1,895 IPOs) Small - Large firms

Industry-adjustedQ 1.1 0.5 0.5 0.1 0.6*** 0.4***

Firm size (sales, €m) 5.3 3.3 684.7 68.2 −679.4*** −64.9***

HTKIS (%) 63.3 100.0 50.9 100.0 12.4*** 0.0***

Firm age (years) 9.2 5.0 17.2 9.0 −8.0*** −4.0***

Underwriter reputation 0.8 0.3 1.8 1.0 −1.0*** −0.7***

VC backing (%) 46.8 0.0 45.0 0.0 1.8 0.0

IPO dilution (%) 36.4 30.0 32.9 25.0 3.5*** 5.0***

Leverage 21.1 8.0 29.9 17.3 −8.8*** −9.3***

Pre-IPOmarket return (%) 0.02 0.05 0.04 0.05 −0.02** 0.00*

HTKIS firms Other firms Difference

Panel C. HTKIS status (2,162 IPOs) (1,627 IPOs) HTKIS - Other firms

Industry-adjustedQ 0.9 0.4 0.6 0.1 0.3*** 0.3***

Firm size (sales, €m) 258.3 14.7 460.4 30.7 −202.1 −16.0**

Firm age (years) 11.6 6.0 15.4 7.0 −3.8*** −1.0***

Underwriter reputation 1.3 0.4 1.3 0.4 0.0 0.0

VC backing (%) 49.0 0.0 41.8 0.0 7.2*** 0.0***

IPO dilution (%) 34.5 28.0 34.9 27.2 −0.4 0.8

Leverage 20.1 9.0 32.8 18.7 −12.7*** −9.7***

Pre-IPOmarket return (%) 0.03 0.05 0.03 0.05 0.0 0.0

Note: This table shows descriptive statistics of the sample of 3,789 IPOs occurring in Europe (Euronext, Deutsche Borse, Lon-
don Stock Exchange, andOthers – i.e. Athens, Budapest, Cyprus, Dublin, Ljubljana, Luxembourg,Madrid,Malta,Milan, Nasdaq
OMX, Prague, Warsaw and Wien stock exchanges) during 1995–2012. The sample is divided by: IPOs occurring before and
after the introduction of the SOX-like regulatory changes in the country where the company goes public (Panel A); small and
large firms, i.e. with pre-IPO annual sales below or above the sample median (Panel B); High-tech & knowledge-intensive ser-
vices (HTKIS) status, i.e. IPOs conducted by firms belonging to HTKIS industries, as defined by the Eurostat (2009) sectorial
classification (Panel C). All variables are defined in Appendix A. ***, ** and * indicate significance at the 1, 5 and 10 percent
levels of the difference inmeans (t-test) andmedians (Wilcoxon-Mann-Whitney) between the two groups.
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TABLE 4 Private and IPO firms

Go public Stay private Difference

3,789 obs. 128,062 obs. Public - private

mean median mean median mean median

Firm size (sales, €m) 337.0 23.2 23.4 6.1 313.6*** (17.1***)

HTKIS (%) 57.1 100 61.0 100 −3.9*** (0.0***)

Firm age (years) 13.6 7.0 26.1 20.0 −12.5*** (−13.0***)

Profitability (%) 2.1 0.2 4.9 3.1 −2.8*** (−2.9***)

Leverage (%) 26.1 14.5 11.7 2.4 14.4*** (12.1***)

Industry Q 2.0 1.6 1.7 1.4 0.3*** (0.2***)

Stock return (%) 8.7 5.9 7.9 5.6 0.8*** (0.3***)

M&A activity (%) 11.9 12.3 2.2 1.5 9.7*** (10.8***)

Time trend 10.6 11.0 13.7 14.0 −3.1*** (−3.0***)

Second-tier markets 3.3 3.0 2.1 1.0 1.2*** (2.0***)

Note: Descriptive statistics of the samples of European private firms and IPO firms, during 1995–2012. The table shows the
mean andmedian (in parentheses) values, with ***, ** and * indicating significance at the 1, 5 and 10 percent levels of the differ-
ence in means (t-test) and medians (Wilcoxon-Mann-Whitney, in parentheses) between the two groups. Variables are defined
in Appendix A.

4 RESULTS

4.1 Going public decision

In Table 5, we report the estimates of the probit regression on the probability to conduct an IPO within the popula-

tion of European private firms. Results are reported in the form of marginal effects, since no conclusions can be drawn

about the sign and the significance of the interaction terms in nonlinear models (such as probit models) by examin-

ing the coefficients of the interaction terms (Ai & Norton, 2003). To draw valid inferences from the interaction vari-

able effect, we therefore estimate the marginal effect of the interaction variable and its significance using the delta

method described by Ai and Norton (2003). Model 1 is our baseline probit regression model of a firm’s likelihood

of conducting an IPO after the introduction of EU SOX-like regulations. To avoid the identification being driven by

the non-linearity of the first step, we use the second-tier markets variable as an instrument. This variable is defined

as the number of second-tier markets open in each country-year of the focal firm (Bernstein et al., 2018; Vismara

et al., 2012).

A first, important finding is that there is no significant impact of the EU SOX-like regulations on the average private

firm’s likelihood of going public, as documented by the coefficient of the EU SOX dummy in Model 1. In other words,

the introduction of SOX-like regulations has not affected European IPOactivity at an aggregate level. This is consistent

with the conclusions proposed by Gao et al. (2013) and Ritter et al. (2013) who show that the introduction of the SOX

Act in the US and the corresponding SOX-like regulatory changes in Europe have not affected the IPO volume of the

two regions. Next, Models 2 to 4 zoom in on the focal firms of our hypotheses, namely the impact of firm size and

the HTKIS nature of firms. In Model 2, the coefficient of the interaction term between the EU SOX dummy and firm

size reveals that, after the regulatory change, small firms’ likelihood of going public has decreased relative to that of

large firms. This confirms our Hypothesis 1 and seems to be consistent with the theory that the increased compliance

costs, characterized by a fixed component that is proportionally larger for small firms, have contributed to discourage

them from going public. To gauge the economic impact of the size effect, we conduct the following calculation: for a

private firm at the 25th percentile of the sales distribution (equal to €4.6million), the regulatory change has decreased
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TABLE 5 Going public decision

(1) (2) (3) (4) (5)

EU SOX 0.03 −0.06*** −0.02*** −0.00 −0.00

(0.43) (−5.01) (−2.84) (−0.90) (−0.34)

EU SOX x Size 0.06*** 0.07*** 0.06**

(10.23) (4.97) (2.32)

EU SOX xHTKIS −0.07*** −0.07*** −0.05***

(18.48) (18.42) (17.67)

Firm size (sales, €m) 0.09*** 0.04*** 0.08*** 0.03*** 0.03***

(26.69) (8.61) (25.76) (8.68) (8.82)

HTKIS (%) −0.09*** −0.10*** −0.02* −0.02* −0.02***

(−7.91) (−8.03) (−1.91) (−1.92) (−3.45)

Firm age (years) −0.09*** −0.09*** −0.09*** −0.09*** −0.09***

(−46.09) (−45.11) (−44.72) (−43.93) (−47.26)

Profitability (%) −0.00*** −0.00*** −0.00*** −0.00*** −0.00***

(−5.79) (−5.74) (−5.84) (−5.80) (−5.86)

Leverage (%) 0.00*** 0.00*** 0.00*** 0.00*** 0.00***

(3.54) (3.55) (3.04) (3.06) (3.32)

Industry Q 0.02*** 0.02*** 0.02*** 0.02*** 0.02***

(4.13) (4.14) (4.92) (4.79) (5.23)

Stock return (%) 0.05*** 0.05*** 0.04*** 0.05*** 0.06***

(3.75) (3.71) (3.66) (3.70) (3.95)

M&A activity (%) 0.03*** 0.02*** 0.02*** 0.02*** 0.01***

(8.02) (8.00) (7.97) (7.95) (8.75)

Time trend −0.02***

(25.15)

Second-tier markets 0.02*** 0.02*** 0.02*** 0.02*** 0.01***

(8.81) (8.83) (8.84) (8.84) (6.94)

Year fixed effects Yes Yes Yes Yes No

Industry fixed effects Yes Yes Yes Yes Yes

Country fixed effects Yes Yes Yes Yes Yes

Pseudo R-squared 0.745 0.746 0.748 0.760 0.672

Unique firms (obs.) (611,143) (611,143) (611,143) (611,143) (611,143)

Note: Table 5 shows probit regressions on the likelihood of going public of the sample of 611,143 firm-year observations during
1995–2012. Thedependent variable is equal to1 in case a firmgoespublic in a givenyear (after goingpublic, the firm is dropped
from the sample). Marginal effects and Z-statistics (in parentheses) are reported. Interaction terms are computed using the
delta method (Ai & Norton, 2003). All independent variables (except EU SOX) are lagged by one year. Independent variables
are defined in Appendix A. Industry (3-digit SIC), year, and country fixed effects are included when reported. Standard errors
are clustered at the firm level. ***, ** and * indicate significance at the 1, 5 and 10 percent levels, respectively.

the likelihood of going public by 13% compared with a firm at the 75th percentile of the sales distribution (equal to

€51.8million).7

7Since the size variable is in logarithm, we need to consider the difference between the log of sales of the firm at the 25th percentile and the log of sales of the

firm at the 75th percentile, which equals 2.23. By multiplying this difference with the marginal effect of the interaction term, we obtain the economic impact:

2.23*0.06= 0.13.
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InModel 3, the coefficient of the interaction term between the EU SOX andHTKIS dummies is negative and signifi-

cant. This reveals that, after the regulatory change, HTKIS firms have become on average less likely to go public. Again,

this seems to be consistent with our hypothesis that enhanced disclosure requirements are perceived as potentially

detrimental for firms with higher proprietary disclosure costs. In terms of economic magnitude, the marginal effects

indicate that the introduction of EU SOX decreases HTKIS firms’ likelihood of going public by 7%, on average, com-

paredwith a non-HTKIS firm. The two above results are completely new to the literature, and persist also when tested

together inModels 4 and 5.

In linewith the univariate results, the coefficients of the control variables show that firm size and leverage are posi-

tively associated with a firm’s likelihood of conducting an IPO.While the positive effect of size on a private firm’s like-

lihood of going public is largely predictable, the evidence on leverage is similar to that of Aslan and Kumar (2011) for

UK firms and is consistent with private firms’ need to rebalance their capital structure, possibly after exhausting their

debt capacity. On the other hand, age and profitability are negatively associated with the IPO likelihood. The evidence

on firm age is consistent with Chemmanur et al. (2018) who find that younger firms, typically facing greater growth

options than older firms, are more likely to go public, while that on profitability is in contrast with Pagano et al. (1998)

who find a positive relationship between a private firm’s ROA and its likelihood of going public. Since IPOs in our set-

ting tend to be conducted by relatively young firms, they could still be struggling with generating positive earnings due

to their focus on growth, which could explain the difference. At the same time, more profitable companies may need

less external equity. As expected, the probability to go public increases also with the valuation received by IPO firms

operating in the same industry,which indicates the presenceof favorablewindowsof opportunity, andwith thenumber

of second-tier markets open in the current year, which confirms the validity of our instrument. Finally, the significant

coefficients of theM&Aactivity and time trend variables document that the economies of scope effectmatters to firms

facing the IPO decision. In particular, the negative coefficient of the time trend variable, estimated inModel 5 without

year fixed effects due to collinearity issues, confirms that, after controlling for other important determinants of the

IPO decision, private firms’ likelihood of going public has decreased over time.

4.2 Valuation

Table 6 reports the results of the second step estimation on IPO valuation, measured by the industry-adjusted Tobin’s

Q impliedby the IPOprice. Theunreported first step estimation is the samemodel as inTable 5, and generates theMills’

ratio that is included among the second step regressors in order to correct for the selectivity bias associated with the

IPO decision. In the second step, we first run a baseline model aimed at estimating the influence of the determinants

of our dependent variables (Model 1), and assess whether their impact varies after the introduction of EU SOX-like

regulatory changes by splitting the sample accordingly (Models 2 and 3). Second, we test the hypothesis of the effects

of the regulatory changes on small firm IPOs by adding an interaction termbetween the EUSOXand firm size variables

(Model 4), and split the sample between small and large firms (Models 5 and 6). Third, we test the effects on HTKIS

firm IPOs by adding an interaction term between the EU SOX and HTKIS variables (Model 7), and split the sample

betweenHTKIS and other firms (Models 8 and 9). Finally, we jointly test these effects on thewhole sample (Model 10).

All regressions control for industry, year, country andmarket fixed effects.

The evidence shows that, at an aggregate level, the regulatory changes have not exerted any influence on the val-

uation of the average company going public, as documented by the insignificant coefficient of the EU SOX dummy

(Model 1). Firm size is an important determinant of IPOvaluation,which is relatively higher for small firms.Our hypoth-

esis predicts that small firms receive a lower valuation at the IPO after the regulatory change, relative to large firms,

while HTKIS firms experience a lower valuation.

We find that the interaction term between EU SOX and firm size is positive and significant, although at the 10%

level (Model 4), suggesting that small firms receive lower valuations at the IPO moment after the regulatory change.

Evidence from the sample split is also consistent, as the coefficient of the EU SOX dummy is negative and significant

among small firms (Model 5), while it turns positive and significant among large firms (Model 6). The coefficient in



ENGELEN ET AL. 203

T
A
B
L
E
6

H
ec
km

an
’s
se
co
n
d
st
ep

o
n
IP
O
va
lu
at
io
n

P
re
-v
s.
P
o
st
-S
O
X

Sm
al
lv
s.
La
rg
e
fi
rm

s
H
T
K
IS
vs
.O

th
er
s

A
ll

A
ll

P
re

P
o
st

A
ll

Sm
al
l

La
rg
e

A
ll

H
T
K
IS

O
th
er

sa
m
p
le

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0
)

E
U
SO

X
0
.1
0

−
1
.3
1
*

−
0
.0
7
**

0
.2
4
**
*

0
.1
6

−
0
.0
8
**

0
.1
3

−
1
.1
9

(1
.1
3
)

(−
1
.7
1
)

(−
2
.3
1
)

(2
.7
4
)

(1
.4
4
)

(−
2
.2
4
)

(1
.0
3
)

(−
1
.5
2
)

F
ir
m
si
ze

−
0
.4
7
**
*

−
0
.5
6
**
*

−
0
.4
3
**
*

−
0
.5
6
**
*

−
0
.2
1
**
*

−
0
.2
8
**
*

−
0
.5
7
**
*

−
0
.6
0
**
*

−
0
.5
3
**
*

−
0
.6
1
**
*

(−
1
8
.3
2
)

(−
1
3
.7
7
)

(−
1
2
.2
2
)

(−
1
4
.8
1
)

(−
2
.8
8
)

(−
8
.4
3
)

(−
1
8
.3
2
)

(−
1
4
.3
8
)

(−
1
1
.4
9
)

(−
1
4
.4
2
)

H
T
K
IS

0
.1
3

0
.1
0

0
.1
7

0
.1
3

0
.1
2

0
.0
3

0
.1
7
*

0
.1
4

(1
.6
2
)

(0
.8
9
)

(1
.4
1
)

(1
.6
2
)

(0
.8
9
)

(0
.4
4
)

(1
.7
9
)

(1
.3
6
)

E
U
SO

X
×
Si
ze

0
.0
9
*

0
.0
9
*

(1
.8
4
)

(1
.7
4
)

E
U
SO

X
×
H
T
K
IS

−
0
.1
3
**
*

−
0
.0
9
**

(−
2
.9
0
)

(−
2
.0
8
)

F
ir
m
ag
e

−
0
.0
8
**

−
0
.0
9
*

−
0
.0
5

−
0
.0
8
**

−
0
.1
6
**

−
0
.0
1

−
0
.0
8
**

−
0
.0
7

−
0
.0
9
*

−
0
.0
8
**

(−
2
.2
5
)

(−
1
.9
5
)

(−
0
.9
4
)

(−
2
.2
7
)

(−
2
.4
5
)

(−
0
.2
7
)

(−
2
.2
5
)

(−
1
.6
1
)

(−
1
.8
0
)

(−
2
.2
7
)

U
n
d
er
w
ri
te
r
re
p
u
ta
ti
o
n

0
.1
4
**
*

0
.1
5
**
*

0
.1
1
**
*

0
.1
4
**
*

0
.0
8
**

0
.1
3
**
*

0
.1
4
**
*

0
.1
4
**
*

0
.1
4
**
*

0
.1
4
**
*

(6
.0
4
)

(5
.0
8
)

(2
.8
6
)

(6
.0
4
)

(2
.2
1
)

(6
.3
5
)

(6
.0
4
)

(4
.8
0
)

(3
.8
0
)

(6
.0
4
)

V
C
b
ac
ki
n
g

−
0
.0
4

−
0
.0
4

−
0
.0
8

−
0
.0
4

−
0
.0
0

−
0
.0
1

−
0
.0
4

0
.0
4

−
0
.1
9

−
0
.0
4

(−
0
.5
2
)

(−
0
.4
2
)

(−
0
.6
8
)

(−
0
.5
3
)

(−
0
.0
0
)

(−
0
.1
9
)

(−
0
.5
2
)

(0
.4
4
)

(−
1
.5
7
)

(−
0
.5
3
)

IP
O
d
ilu

ti
o
n

−
0
.0
3
**
*

−
0
.0
5
**
*

−
0
.0
2
**
*

−
0
.0
3
**
*

−
0
.0
5
**
*

−
0
.0
1
**

−
0
.0
3
**
*

−
0
.0
3
**
*

−
0
.0
3
**

−
0
.0
3
**
*

(−
4
.5
9
)

(−
3
.0
5
)

(−
3
.6
7
)

(−
4
.6
0
)

(−
4
.3
5
)

(−
2
.2
6
)

(−
4
.5
9
)

(−
3
.8
3
)

(−
2
.0
4
)

(−
4
.5
9
)

Le
ve
ra
ge

−
0
.0
6

−
0
.0
8

0
.0
1

−
0
.0
6

0
.1
7

−
0
.3
4
**

−
0
.0
6

0
.1
6

−
0
.3
1
*

−
0
.0
6

(−
0
.4
6
)

(−
0
.4
1
)

(0
.0
8
)

(−
0
.4
7
)

(0
.7
5
)

(−
2
.1
4
)

(−
0
.4
6
)

(0
.8
3
)

(−
1
.6
8
)

(−
0
.4
7
)

(C
o
n
ti
n
u
es
)



204 ENGELEN ET AL.

T
A
B
L
E
6

(C
o
n
ti
n
u
ed

)

P
re
-v
s.
P
o
st
-S
O
X

Sm
al
lv
s.
La
rg
e
fi
rm

s
H
T
K
IS
vs
.O

th
er
s

A
ll

A
ll

P
re

P
o
st

A
ll

Sm
al
l

La
rg
e

A
ll

H
T
K
IS

O
th
er

sa
m
p
le

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0
)

P
re
-I
P
O
m
ar
ke
t
re
tu
rn

0
.3
7

0
.6
3

0
.5
0

0
.3
7
*

0
.8
4
*

0
.4
9

0
.3
7

0
.6
2

0
.2
0

0
.3
7

(0
.7
3
)

(0
.9
6
)

(0
.5
9
)

(1
.7
3
)

(1
.8
3
)

(1
.0
4
)

(0
.7
3
)

(0
.9
3
)

(0
.2
6
)

(0
.7
3
)

M
&
A
ac
ti
vi
ty

−
0
.0
1

−
0
.0
0

−
0
.0
5

−
0
.0
1

−
0
.0
0

−
0
.0
1

−
0
.0
1

−
0
.0
2

0
.0
1

−
0
.0
1

(−
0
.5
9
)

(−
0
.2
4
)

(−
1
.0
7
)

(−
0
.5
9
)

(−
0
.1
6
)

(−
0
.6
8
)

(−
0
.5
8
)

(−
0
.8
1
)

(0
.3
8
)

(−
0
.5
9
)

M
ill
s’
ra
ti
o

−
0
.0
2
**

−
0
.0
4
**

−
0
.0
3
*

−
0
.0
2
**

−
0
.0
6
**

−
0
.0
5
**
*

−
0
.0
2
**

−
0
.0
4
**

−
0
.0
1

−
0
.0
3
**

(−
2
.1
0
)

(−
2
.2
9
)

(−
1
.8
6
)

(−
2
.1
1
)

(−
2
.3
7
)

(−
2
.6
4
)

(−
2
.1
5
)

(−
2
.3
4
)

(−
1
.4
7
)

(−
2
.2
2
)

C
o
n
st
an

t
2
.3
0
**
*

2
.7
9
**
*

2
.6
7
**
*

2
.7
3
**
*

1
.2
1
**
*

1
.0
6
**
*

2
.2
5
**
*

2
.4
2
**
*

1
.6
4
**
*

2
.3
7
**
*

(1
9
.1
8
)

(1
5
.1
1
)

(9
.1
6
)

(1
5
.9
3
)

(6
.4
8
)

(8
.8
3
)

(1
9
.1
3
)

(1
5
.4
2
)

(1
2
.0
5
)

(1
5
.7
8
)

O
b
se
rv
at
io
n
s

3
,7
8
9

1
,8
5
8

1
,9
3
1

3
,7
8
9

1
,8
9
4

1
,8
9
5

3
,7
8
9

2
,1
6
2

1
,6
2
7

3
,7
8
9

W
al
d
C
h
i-
sq
u
ar
ed

5
2
5
.3
4

3
4
1
.8
2

2
2
5
.9
4

5
2
9
.3
9

6
8
.3
3

2
5
6
.0
3

5
2
6
.2
4

3
3
8
.7
4

1
9
0
.3
8

5
3
0
.0
1

N
ot
e:
H
ec
km

an
’s
se
co
n
d
st
ep

re
gr
es
si
o
n
o
n
in
d
u
st
ry
-a
d
ju
st
ed

To
b
in
’s
Q
(w

in
so
ri
ze
d
at
1
%
).
M
ill
s’
ra
ti
o
s
ar
e
o
b
ta
in
ed

fr
o
m
th
e
fi
rs
ts
te
p
es
ti
m
at
io
n
re
p
o
rt
ed

in
Ta
b
le
5
.I
n
d
ep

en
d
en

tv
ar
ia
b
le
s

ar
e
d
ef
in
ed

in
A
p
p
en

d
ix
A
.P

re
-(
p
o
st
-)
SO

X
IP
O
s
o
cc
u
r
b
ef
o
re

(a
ft
er
)
th
e
in
tr
o
d
u
ct
io
n
o
f
th
e
SO

X
-l
ik
e
re
gu

la
to
ry

ch
an

ge
in

th
e
co
u
n
tr
y
w
h
er
e
th
e
co
m
p
an
y
w
en

t
p
u
b
lic
.S
m
al
l
(l
ar
ge
)

fi
rm

s
h
av
e
p
re
-I
P
O

an
n
u
al
sa
le
s
b
el
o
w
(a
b
ov
e)

th
e
sa
m
p
le

m
ed

ia
n
.H

T
K
IS

ar
e
IP
O
s
co
n
d
u
ct
ed

by
h
ig
h
-t
ec
h
an

d
kn

o
w
le
d
ge
-i
n
te
n
si
ve

fi
rm

s,
as

d
ef
in
ed

by
th
e
E
u
ro
st
at

(2
0
0
9
)
se
ct
o
ri
al

cl
as
si
fi
ca
ti
o
n
.I
n
d
u
st
ry

(3
-d
ig
it
SI
C
),
ye
ar
,a
n
d
co
u
n
tr
y
fi
xe
d
ef
fe
ct
s
ar
e
in
cl
u
d
ed

.*
**
,*
*
an

d
*
in
d
ic
at
e
si
gn

if
ic
an

ce
at

th
e
1
,5

an
d
1
0
p
er
ce
n
t
le
ve
ls
,r
es
p
ec
ti
ve
ly
.



ENGELEN ET AL. 205

Model 5 reveals that small firms suffer froma0.07 decrease in industry-adjusted Tobin’sQ at the IPOmoment (holding

all other variables constant), which corresponds to a 6% decrease from the pre-EU SOX average valuation (equal to

1.17).8

As for HTKIS firms, the coefficient of the interaction term between the EU SOX and the HTKIS dummy is negative

and significant, documenting that HTKIS firms also experience a lower IPO valuation (Model 7). Coherently, by split-

ting the sample between HTKIS and other firms, we find that the coefficient of the EU SOX dummy is negative and

significant only among HTKIS firms (Model 8), while it is not statistically different from zero in the rest of the sample

(Model 9). The magnitude of the coefficient on Model 8 reveals that HTKIS firms suffer from a 0.08 decrease in the

industry-adjusted Tobin’sQ at the IPO,which corresponds to an 8.5%decrease from the pre-EU SOXaverage (equal to

0.94).

All these effects persist in the full model specification (Model 10), where the coefficients of the interaction terms

between the EU SOXdummy and the firm size andHTKIS variables are positive and negative, respectively. Overall, the

evidence is consistent with our hypothesis that the stricter disclosure requirements imposed by the new EU SOX-like

rules have worsened the IPO valuation of small firms andHTKIS firms, relatively to other types of firm.

5 ADDITIONAL ANALYSES AND ROBUSTNESS TESTS

This section provides additional ad-hoc analyses and presents an alternative method and specification to test for the

robustness of our empirical results. First, we challenge our results against an alternative hypothesis. Second, we cor-

roborate our findings by analyzing the trend in foreign companies’ IPOs. Then, we present our robustness tests. We

start with a regression discontinuity design, then we check for the impact of non-overlapping periods and the shift

of entry of the enactment of the new rules. We furthermore test for different proxies for proprietary disclosure and

information asymmetry. Finally, we check whether our results are driven by secondmarket IPOs and bubble years.

5.1 Economies-of-scope hypothesis

First, we challenge our results by testing the economies of scope hypothesis introduced by Gao et al. (2013), which

acknowledges that there has been a decline in the frequency of IPOs in the US, especially by small firms. According

to this hypothesis, there are advantages in selling out to a larger organization, and these benefits have increased over

time. Ritter et al. (2013) document a similar trend in the decline in European IPOs and attribute the decline in IPO

volume andmarket valuations to both the economies of scope hypothesis and negativemarket conditions in Europe.

To challenge our results against this view, we present the results in Table 7, reporting estimates of time-series

regressionswith residuals following an AR(1) process, where the dependent variable is the scaled IPO volume, defined

as the number of IPOs scaled by real GDP, measured in € trillions of 2012 purchasing power. We use the same set

of control variables as Gao et al. (2013), including the time trend variable (which is used by the authors to test the

economies of scope explanation), plus the following three indicators: (i) M&A growth, as a further proxy for the effect

of economies of scope; (ii) Euromid Index, as a proxy for market conditions; and (iii) the EU SOX dummy, to test any

effect of the change in legislation. M&A growth [t−1, t] is the percentage variation in the number of completed M&A

transactions from the previous quarter, involving a target incorporated in one of our sample countries. We choose

this variable because the economies of scope hypothesis predicts that the benefits to small firms to become part of a

large organization (namely, being acquired) have increased over time relative to the scenario inwhich small firms try to

grow and survive as stand-alone firms. This implies that M&As may serve as a substitute growth channel to IPOs. In

8Given that the average IPO valuation of a small firm in our sample, pre-SOX, was equal to €37.2 million euro, this coefficient implies a €2.2 million loss. Our

estimate lies in the range of estimates in former literature, which we report in Section 2.1.1, ranging from €1.2 to 4.2million.



206 ENGELEN ET AL.

TABLE 7 Robustness tests: IPO volume

All IPOs IPOs by foreign firms

All Regulated Second-tier All Regulated Second-tier

markets markets markets markets markets markets

(1) (2) (3) (4) (5) (6)

EU SOX −11.41* −2.58* −8.83 0.67* −0.39** 1.06***

(6.36) (−1.76) (5.56) (1.91) (−2.56) (3.00)

Time trend −0.66*** −0.18*** −0.48*** −0.03*** 0.01** −0.04***

(0.16) (−5.17) (0.14) (−3.43) (2.15) (−4.14)

M&A growth [t−1, t] −0.30** −0.07* −0.23** −0.01 0.00 −0.01

(0.13) (−1.76) (0.11) (−1.02) (0.81) (−1.49)

Real GDP growth [t, t+3] 1.97*** 0.24** 1.73*** 0.08** 0.03* 0.05

(0.53) (2.18) (0.53) (2.03) (1.92) (1.03)

Initial IPO return (t−1) 0.28*** 0.03 0.25*** 0.01 0.00* 0.00

(0.10) (1.47) (0.09) (1.15) (1.94) (0.63)

M/B small firms (t−2) −11.59 −5.44** −6.15 −0.50 0.00 −0.50

(8.93) (−2.39) (7.95) (−1.13) (−0.01) (−1.00)

EuroMid return [t−2, t−1] −0.20 −0.03 −0.17 −0.01 0.00 −0.01

(0.13) (−0.92) (0.10) (−1.40) (−0.04) (−1.30)

EuroMid future return [t+1, t+4] 0.18*** 0.03** 0.15*** 0.01 0.00 0.00

(0.06) (2.26) (0.05) (1.21) (1.27) (0.79)

% of small firms with EPS≥ 0 (t−1) 0.07 −0.20* 0.27 0.01 −0.01 0.01

(0.49) (−1.70) (0.43) (0.25) (−0.59) (0.48)

Quarter 1 dummy −6.96* −1.96** −5.00 0.02 −0.01 0.03

(3.84) (−2.25) (3.42) (0.09) (−0.13) (0.16)

EuroMid Index 37.30*** 7.86*** 29.43*** 1.06*** 0.06 1.01***

(5.03) (5.87) (4.41) (3.65) (0.65) (3.43)

AR(1) coefficient 0.72*** −0.30 0.81*** 0.40** 0.34** 0.44***

(5.55) (−1.33) (8.78) (2.56) (2.08) (2.89)

Observations 72 72 72 72 72 72

R-squared 0.78 0.71 0.81 0.48 0.35 0.51

Durbin-Watson statistics 2.07 1.94 2.03 2.37 2.46 2.27

Note: Time-series regressions using maximum likelihood estimation with residuals following an AR(1) process. The dependent variable is scaled IPO volume,
defined as the number of IPOs scaled by real GDP, measured in € trillions of 2012 purchasing power. Data are on a quarterly basis. Models 1–3 consider all
our sample IPOs, while Models 4–6 considers only IPOs by non-EU and non-US firms. Models 2 and 5 consider IPOs on regulated markets only, andModels 3
and 6 consider IPOs on second-tier markets only. EU SOX equals 1 starting from the second quarter of 2002, when the implementation of SOX-like regulatory
changes began in Europe with the introduction of The German Corporate Governance Code by German authorities. Time Trend equals 1 for Q1 1995 and
increases by 1 for each quarter onwards until Q4 2012. M&A growth [t−1, t] is the percentage variation in the number of completed M&A transactions from
the previous quarter, involving a target incorporated in one of the sample countries. Real GDP growth [t, t+3] is the percentage growth in real GDP from
quarter t to quarter t+3, downloaded from Eurostat. Initial IPO return (t−1) is the average first-day percentage return of sample IPOs in quarter t−1, defined
as the difference between the first-day closing price and the offer price divided by the offer price.M/B for small firms (t−2) is themarket-to-book ratio of small
firms (defined as less than €250 million in annual sales using €2012), calculated as the sum of market value of small firms divided by the sum of book value of
small firms, measured at quarter t−2. EuroMid return [t−2, t−1] is the FTSE EuroMid Index percentage return from quarter t−2 to t−1. EuroMid future return
[t+1, t+4] is the FTSE EuroMid Index percentage return in quarter t+1 to t+4. Percentage of small firms with EPS≥0 (t−1) is the percentage of firms with at
least three years of trading history that have non-negative EPS in quarter t−1 (small firms arewith less than €250million in annual sales using €2012). Quarter
1 dummy is a first-quarter dummy that equals one in the first quarter of each year, and zero otherwise. EuroMid Index is the value of the FTSE EuroMid equity
index scaled at 1 in Q1 1995. AR(1) is the lagged error term. T-statistics are in parentheses below the coefficients. ***, ** and * indicate significance at the 1%,
5% and 10% level respectively.
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Model (1) we regress the scaled number of IPOs on all markets, in Model (2) only on regulated markets, and in

Model (3) only on second-tier markets.

Our results show that theM&A growth variable, measuring for potential economies of scope, has a negative coeffi-

cient, consistent with the economies of scope hypothesis, as firms tend to consider going public and being acquired as

substitute growth options. By contrast, the negative effect of EU SOX is weakly present only among regulated market

IPOs,where regulation is stricter, and not significant among second-tiermarket IPOs.Overall, the evidence documents

that the economies of scope explanation does play a role, as confirmed by the negative coefficients of the time trend

andM&Agrowthvariables, but the introductionof EUSOX-like legislationdoes not harmaggregate IPOactivity. This is

consistent with our evidence in Table 5 that, on average, the regulatory change has not significantly affected a private

firm’s likelihood of going public. What we find is instead that such likelihood has decreased among small and HTKIS

firms following the change in legislation. In other words, we are not arguing that EU-SOX regulations are to blame for

the decline in IPO activity, but that the regulations have made the IPO less likely among certain categories of firms

(namely, small and HTKIS firms).

5.2 Impact on foreign companies’ IPO

Although we document that SOX-like legislation has only marginally affected aggregate IPO activity, we shed further

light on its effects by replicating the time-series regressions implemented in the previous section to assess the impact

on IPOs by foreign companies. The idea is that these regulatory changes might have decreased the attractiveness of

European markets as a possible IPO destination of foreign firms that are exempt from SOX provisions in their home

country. To this extent, we employ the scaled number of IPOs by firms incorporated in countries that are exempt from

SOX-like provisions (i.e., firms neither Europe nor the US) as dependent variable. Again, in Model (4) we regress the

scaled number of IPOs on allmarkets, inModel (5) only on regulatedmarkets, and inModel (6) only on second-tiermar-

kets. Our evidence is that post-SOX IPO volume in Europe, originated by foreign firms, decreased in regulatedmarkets

but increases in second-tier markets, consistent with a lower attractiveness of markets subjected to the regulatory

tightening.

5.3 Regression discontinuity design

To rule out the hypothesis that the changes in the likelihood to go public, as well as in IPO valuation, after the intro-

duction of the EU SOX are driven by overlapping general trends, rather than caused by the regulatory change itself, we

adopt a Regression Discontinuity Design (RDD).9 The RDD approach consists in a quasi-experimental technique that

uses ex-post data to evaluate a programme’s impact in a context where units are considered treated or not according

to a certain threshold in a reference variable, called the forcing variable. This methodology is particularly suitable to

study the effects of regulatory changes because it allows us to isolate the effects of EU SOX from those of a changing

business climate andother confoundings, contemporaneous events thatwould have affected all firms.Our forcing vari-

able is the listing date: when it follows the enactment of the EU SOX, we expect the effects of the regulatory change on

IPOvaluation to come into play. Following Imbens and Lemieux (2008), the goal is to estimate the following equations:

Pit = 𝛽0 + 𝛽1EU SOXit + 𝛽2EU SOXit ⋅ Sizeit + 𝛽3EU SOXit ⋅ HTKISit + f
(
xi,T

)
+ 𝛽Zit

+𝛾 Second_tier marketsit + 𝛼t + 𝜃j + 𝜗k + 𝜀it (3)

Qi = 𝛿0 + 𝛿1EU SOXi + 𝛿2EU SOXi ⋅ Sizei + 𝛿3EU SOXi ⋅ HTKISi + f
(
xi,T

)
+ 𝛿4IMRi + 𝛿Wi

+ 𝛼t + 𝜃j + 𝜗k + 𝜀i (4)

9The RDD approach has been used in other papers in entrepreneurial finance (e.g., Kerr, Lerner, & Schoar, 2014).
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where Pit andQi are the dependent variables of the first and second step equations, namely a private firm’s likelihood

of going public in year t and the industry-adjusted Tobin’s Q at the IPO; xi,T is the forcing variable properly normalized,

i.e., a time trend centred at the date of the introduction of the EU SOX; f(xi,T) is a p-th order parametric polynomial to

account for non-linearity of the relationship between the time trend and the dependent variable, and thus to control

that the eventual break in xi,T = 0 is not due to unaccounted non-linearity. The vectors of control variables in equa-

tions (3) and (4) are the same as those presented in equations (1) and (2), respectively.

In Table 8, we report the estimates of our RDD analysis, with the likelihood of going public (left-hand side) and the

IPO valuation (right-hand side) as dependent variables, by including a polynomial of the time trend variable up to the

third order, as in Almeida, Fos, and Kronlund (2016). Each row corresponds to a separate regression. For brevity, we

only showthecoefficientsof our explanatoryvariables. Results showthat the coefficientsof theEUSOXvariable andof

its interactionswith firm size and theHTKIS nature remain all significantwith the expected sign. This evidence persists

after accounting for both the linear and non-linear effects of time trend. Therefore, we can conclude that the changes

in the likelihood of going public and the IPO valuation after the introduction of the EU SOX are significant, also when

accounting for the potential changing business climate over time, or other overlapping time trends.

5.4 Non-overlapping periods and alternative enactment dates

We testwhether the probability of going public (left-hand side) and the average level of IPO valuation (right-hand side)

may have been affected before or after EU SOX. Following Akyol, Cooper, Meoli, and Vismara (2014) and Christensen,

Hail, and Leuz (2011), we examine the valuation patterns around the enactment dates. First, in Panel B of Table 8, we

report the estimates of our regressions by changing the definition of the EU SOX variable as follows: (t−1) indicates
that EU SOX equals one if an IPO occurs during the one-year period that ends 182 days before the enactment date of

the EU SOX rules in the issuer’s state of incorporation; (t) indicates that it equals one if an IPOoccurs during the 1-year

period surrounding the enactment date of the EU SOX; (t−1) indicates that it equals one if an IPO occurs more than

182 days after the enactment date of the EU SOX. Second, in Panel C of Table 8, EU SOX equals one if an IPO occurs

after t+N, where t is the enactment date of the EUSOX rules in the issuer’s state of incorporation, andN is the number

of years relative to day t (integer from –3 to+3). Again, each row corresponds to a separate regression, where we only

show the coefficients of our explanatory variables.

Results in Panel B show that the coefficients are significantwith the expected sign only after the introduction of the

EU SOX rules (post-EU SOX). This documents that changes in IPO valuation have occurred only after the regulatory

intervention (and not before), consistent with the idea that this is their main cause. Results in Panel C show that, with

the probability to go public (left-hand side) and the IPO valuation (right-hand side), the coefficients of the EU SOX and

its interaction termswith firm size and theHTKIS nature are significant not only at the true enactment date (t), but also

up to two and, in some cases, three years later, which may suggest that the extent to which the increased compliance

costs brought by the regulatory change have penalized small firms has been fully assessed by the market not exactly

in correspondence of the enactment date, but with a small delay. Coefficients are almost never significant before the

actual regulatory change, supporting our hypothesis.

5.5 Alternative proxies

We test whether our results are robust to alternative proxies for proprietary disclosure. Model 1 in Table 9 uses R&D-

to-sales as an alternative proxy for our HTKIS dummy variable. Following Dambra et al. (2015), we define the R&D-

to-sales variable as the ratio between a firm’s R&D expenses and sales, and set it to zero for firms with no R&D and to

one for firmswith R&D greater than sales.10 Our results show that the coefficient of the interaction term between the

10The correlation with the HTKIS dummy amounts to 0.138 (significant at the 1% level). Note that our sample is restricted due to different accounting treat-

ment between UK and other European countries (Stolowy & Jeny-Cazavan, 2001).
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TABLE 8 Robustness tests: regression discontinuity design, non-overlapping periods, alternative enactment dates

IPO likelihood Industry-adjustedQ

EU SOX EU SOX× Size EU SOX×HTKIS EU SOX EU SOX× Size EU SOX×HTKIS

Panel A: Regression discontinuity design

1-order polynomial −0.01 0.06** −0.05*** −1.19 0.09* −0.10**

(−0.35) (2.30) (−17.60) (−1.49) (1.73) (−2.10)

2-order polynomial −0.01 0.06** −0.05*** −1.17 0.08* −0.09**

(−0.30) (2.26) (−16.81) (−1.45) (1.70) (−2.09)

3-order polynomial −0.00 0.06** −0.05*** −1.16 0.07 −0.09**

(−0.29) (2.24) (−16.88) (−1.40) (1.58) (−2.09)

Panel B: Non-overlapping time periods around the enactment dates

Pre-EU SOX (t−1) −0.00 −0.00 −0.01 1.30 −0.04 0.15

(−0.22) (−0.07) (−0.47) (0.59) (−0.64) (0.61)

EU SOX (t) −0.01 0.03* −0.02* −0.94 0.08 −0.18*

(−1.03) (1.86) (−1.72) (−1.13) (1.09) (−1.74)

Post-EU SOX (>t) −0.01 0.05** −0.04** −1.84* 0.17** −0.22**

(−1.15) (2.06) (−2.27) (−1.93) (2.10) (−2.45)

Panel C: Alternative enactment dates

t− 3 0.01 0.02 −0.01 −0.80 0.02 −0.03

(0.95) (0.57) (−0.68) (−0.22) (0.28) (−1.16)

t− 2 0.00 0.03 −0.01 −0.46 0.01 −0.03

(0.16) (1.50) (−0.47) (−0.80) (0.36) (−1.13)

t− 1 −0.01 0.05** −0.05*** −0.90 0.06 −0.07*

(−0.57) (2.25) (−3.34) (−1.34) (1.08) (−1.76)

t+ 1 −0.01 0.06** −0.06*** −0.99 0.07* −0.11**

(−1.51) (2.29) (−6.21) (−1.59) (1.77) (−2.29)

t+ 2 −0.01 0.04* −0.04** −1.23 0.08** −0.13***

(−1.43) (1.77) (−2.86) (−1.59) (2.13) (−2.75)

t+ 3 −0.01 0.01 −0.03* −1.42 0.06 −0.12**

(−1.05) (0.60) (−1.89) (−1.01) (1.40) (−2.17)

Note: Panel A shows the results of a regression discontinuity analysis by introducing an n-order polynomial of a time trend variable centered at the enactment
date of the EU SOX. Panel B uses varying definitions of the EU SOX variable as follows: (t − 1) indicates that EU SOX equals one if an IPO occurs during the
one-year period that ends 182 days before the enactment date of the EU SOX in the issuer’s state of incorporation; in (t), it equals one if an IPO occurs during
the 1-year period surrounding the enactment date of the EU SOX; in (t − 1), it equals one if an IPO occurs more than 182 days after the enactment date of
the EU SOX. Panel C uses varying definitions of the EU SOX variable as follows: t + N indicates that EU SOX equals one if an IPO occurs after t + N, where
t is the enactment date of the EU SOX in the issuer’s state of incorporation, and N is number of years relative to day t; the variable equals zero otherwise. N
is an integer whose value ranges from –3 to +3. Each row represents a separate Heckman two-step regression, with a probit regression on IPO likelihood as
first step, and an OLS regression on industry-adjusted Tobin’s Q (winsorized at 1%) as second step. For brevity, only the coefficients of the EU SOX dummy
and its interactions with firm size and HTKIS variables are reported. Industry (3-digit SIC), year, and country fixed effects are included. ***, ** and * indicate
significance at the 1, 5 and 10 percent levels, respectively.

EU SOX and the R&D-to-sales variable is negative and significant. This confirms our earlier findings that HTKIS firms

experience a lower firm value at themoment of going public.

To provide more evidence on whether the loss of confidentiality associated with stricter disclosure requirements

contribute to decrease in valuations, we introduce theHerfindahl index (HHI) inModel 2 in Table 9. The existing litera-

ture uses industry concentration as a proxy for proprietary costs (e.g., Ali, Klasa, &Yeung, 2014;Dambra,Wasley, &Wu,

2013; Harris, 1998) and finds that firms with higher industry concentration disclose less public information. Dambra
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TABLE 9 Robustness tests: alternative proxies for proprietary disclosure costs

X=R&D to sales X=HHI index

(1) (2)

EU SOX×X −0.62** −0.34

(−2.50) (−1.52)

X 1.57*** −0.02

(2.99) (−0.24)

EU SOX 0.20 0.09

(1.51) (1.00)

Controls Yes Yes

Observations 1,956 3,789

Wald Chi-squared 219.02 324.25

Notes: Heckman’s second step regression on industry-adjusted Tobin’sQ (winsorized at 1%), with the firm’s R&D-to-sales ratio
(Model 1) and the industry (3-digit SIC)-year Herfindahl Index (Model 2) as an alternative proxy for proprietary disclosure
costs. Unreported control variables are the same as those used in Table 6. Industry (3-digit SIC), year, and country fixed effects
(except inModel 1) are included. ***, ** and * indicate significance at the 1, 5 and 10 percent levels, respectively.

et al. (2015) use this index to document that firms in highly concentrated industries are more likely to go public in less

stringent regulatory regimes. As in Chemmanur, He, and Nandy (2010), we construct the industry HHI by summing up

the square of each firm’s market share (in terms of sales) at the three-digit SIC level, using the population of European

firms covered byAmadeus during the sample period. However, the coefficient of the interaction termbetween EUSOX

andHHI is negative but not significant.

5.6 Regulated vs. second-tier markets

Another potential concern that may cast doubts on the reliability of our evidence is that our sample includes second-

tier market IPOs. These markets, the most notable example of which is London’s Alternative Investment Market, are

designed to facilitate firms in the access to the public equity market by means of looser regulatory requirements

(Vismara et al., 2012).11 Corporate governance codes are not mandatory on second markets, but financial advisors

have stronger incentives to require that the firm they are taking public meets stricter corporate governance require-

ments after the adoption of such codes (Akyol et al., 2014). Although we control for their presence in our multivariate

analysis by including a dummy for second market IPOs, one could argue that estimating the effects of the new corpo-

rate governance codes by poolingmarkets with different rulesmay be inaccurate.We therefore repeat our hypothesis

testing by restricting the sample to the 1,736 IPOs occurring on the regulated markets of the stock exchanges of our

sample. Results of the second step regressions are reported in Table 10.

The evidence on IPOvaluation (Model 1) is robust to the sample restriction. In particular, small andHTKIS firms suf-

fer from a decrease in valuation after the regulatory change, as documented by the positive and negative coefficients

of the two interaction terms. Further, the negative direct effect of the EU SOX dummy becomes stronger compared to

the evidenceobtained from the full sample,whichmay suggest amoredetrimental effect on the valuationof companies

going public in thesemarkets. Overall, the results are consistentwith our hypotheses on the effects of the introduction

of EU SOX-like provisions on valuation. This documents that our evidence is robust to the exclusion of second market

IPOs from the sample.

11Approximately half of the firms in our sample go public in London, as reported in Table 2. To ensure that our evidence is not entirely UK-driven, we repeat

our Heckman two-step procedure by excluding London IPOs, and find that our results hold.
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TABLE 10 Robustness tests: regulatedmarkets and tech bubble IPOs

Regulated Bubble years excluded

markets 1999–2000 1998–Feb 2000

(1) (2) (3)

EU SOX −2.84*** −0.91 −0.76

(−3.33) (−0.66) (−0.55)

Firm size −0.44*** −0.46*** −0.42***

(−10.58) (−9.74) (−8.54)

HTKIS 0.26** 0.22 0.28

(2.10) (0.65) (0.70)

EU SOX× Size 0.19*** 0.07* 0.08*

(3.35) (1.77) (1.93)

EU SOX×HTKIS −0.18** −0.11** −0.11**

(−2.48) (−2.24) (−2.24)

Controls Yes Yes Yes

Observations 1,736 2,918 2,625

Wald Chi-squared 240.57 302.03 152.39

Notes:Model 1 reports the second stepof theHeckmanprocedureon industry-adjustedTobin’sQ (winsorized at 1%) estimated
on the subsample of regulatedmarket IPOs.Models 2–3 exclude IPOsoccurring during the tech bubble.Model 2 excludes IPOs
in years 1999 and 2000.Model 3 excludes IPOs occurring in 1998, 1999, and January and February 2000. Unreported control
variables are the same as those used in Table 6. Industry (3-digit SIC), year, and country fixed effects are included. ***, ** and *
indicate significance at the 1, 5 and 10 percent levels, respectively.

5.7 Bubble years

Ahigh number of dot-comcompanieswent public in the late 1990s. These are treated as pre-EUSOX IPOs in our study,

thereby raising the concern that the decrease in valuation after the regulatory change may be driven by the ‘bubble’

values. To rule out this alternative explanation, we check the robustness of our results by excluding all IPOs occurring

over the bubble period, identified in twoways: over years 1999 and 2000 (as in Ljungqvist &Wilhelm, 2003); and over

1998, 1999 and January–February 2000 (as in Demers & Lev, 2001). The results of the second step regressions on the

restricted sample are reported in Table 10 (Models 2 and 3, respectively). Evidence on IPO valuation is consistent with

previous full sample estimates, since the direct effect of the regulatory change is negative, while the interaction terms

with firm size and the HTKIS status are positive and negative, respectively (Model 3).

6 CONCLUSIONS

Going public through an IPO is an important step in the sequential financing cycle of firms. Raising capital through

a stock exchange listing attracts new equity capital to finance growth and future projects, either at the moment of

the IPO or seasoned equity offerings. Easy access to the stock market thus plays an important role in financing firm

growth. In this article, we address the impact of the introduction of EU SOX-like provisions on the going public process

of small and high-tech and knowledge-intensive services (HTKIS) firms in Europe. We test whether tightened disclo-

sure requirements and increased compliance costs due to EU SOX-like regulations impacted small and HTKIS firms

going public in Europe.

On the one hand, complying with stricter disclosure requirements is costly for small and HTKIS firms, and may

potentially endanger their competitive position if rivals are able to exploit such an increased amount of publicly
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available information. Our evidence shows that small and HTKIS firms have become more reluctant to go public after

the introduction of EU SOX-like regulations.

On theotherhand, themainupside associatedwith this regulatory intervention is thedecrease in informationasym-

metry faced by firm outsiders, which should ameliorate market efficiency and lower the cost at which firms are able to

raise capital in the public equity market. We find that small and HTKIS firms did not experience an increase in IPO val-

uation. In particular, small and HTKIS firms going public after the regulatory change receive a lower valuation at the

moment of the IPO. This finding is consistent with the idea that the increased compliance costs and the loss of confi-

dentiality associated with stricter disclosure requirements have offset the benefits of lower asymmetric information

for small firms andHTKIS firms. Policy-makers should assess whether more accurate pricing or access to stockmarket

financing is more important in nurturing the economy.
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APPENDIX A: VARIABLE DEFINITIONS

Variable name Definition

Cross-sectional regressions

EU SOX Dummy equal to 1 if the IPO occurs after the country in which the issuer is going
public adopted the SOX-like regulatory change (governance code)

Firm age Log of 1+ age in years, where age is the difference between the current year and year
of foundation

Firm size Log of inflation-adjusted annual sales (in 2012 €millions), using the Harmonised
Indices of Consumer Prices (HICP) from Eurostat

HTKIS Dummy equal to 1 if the firm belongs to a high-technology or knowledge-intensive
industry, as defined by Eurostat (2009) sectorial classification.Manufacturing
industries are classified as high-tech, medium-tech, or low-tech, according to their
technological intensity (R&D expenditure/value added). Services are aggregated
into knowledge-intensive services and less knowledge-intensive services, based on
their share of tertiary educated persons

Industry Q Industry-year valuation of IPO firms, defined as the Tobin’s Q implied by the offer
price of firms going public in the same industry (3-digit SIC) and year as those of
the private firm

Industry-adjustedQ Tobin’s Qminus the averageQ of all listed firms in the same industry (3-digit SIC) and
year as those of the IPO firm. Tobin’s Q is defined as (book value of assets+market
value of common stock at offer price – book value of common stock) / book value
of assets
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Variable name Definition

IPO dilution Primary shares sold at IPO / pre-IPO shares outstanding

Leverage Book value of debt / book value of equity, pre-IPO

M&A activity Country-industry-year growth inM&A activity, defined as the percentage
variation in the annual number of completedM&A transactions involving a
target incorporated in the same country and operating in the same industry
(3-digit SIC) as those of the private firm

Pre-IPOmarket return Average daily return of the stock exchange index where the company goes
public in the 30 days prior to the IPO

Profitability Profit (loss) before taxation / total assets

Second-tier markets Number of second-tier markets open in a given country and year

Stock return Country-year stock return, defined as the one-year return of themain equity
index of the country’s stock exchange

Time trend Equals one for the first year of the sample and increases by one unit for each
year onwards

Underwriter reputation Market share of the lead underwriter measured by proceeds raised in Europe
(London, Euronext, Frankfurt, andMilan) during 1995–2012

VC backing Dummy equal to 1 for venture capital-backed IPOs

Time-series regressions

EuroMid future return [t+1, t+4] FTSE EuroMid Index percentage return in quarter t+1 to t+4

EuroMid Index Value of the FTSE EuroMid equity index scaled at 1 in Q1 1995

EuroMid return [t−2, t−1] FTSE EuroMid Index percentage return from quarter t−2 to t−1

Initial IPO return (t−1) Average first-day percentage return of sample IPOs in quarter t−1, defined as
the difference between the first-day closing price and the offer price
divided by the offer price

M&A growth [t−1, t] Percentage variation in the number of completedM&A transactions from the
previous quarter, involving a target incorporated in one of the sample
countries

M/B small firms (t−2) Market-to-book ratio of small firms (defined as less than €250million in
annual sales using €2012), calculated as the sum ofmarket value of small
firms divided by the sum of book value of small firms, measured at quarter
t−2

Quarter 1 dummy Equals one in the first quarter of each year, and zero otherwise

Real GDP growth [t, t+3] Percentage growth in real GDP from quarter t to quarter t+3, downloaded
from Eurostat

Scaled IPO volume Number of IPOs scaled by real GDP, measured in € trillions of 2012
purchasing power

Time trend Equals 1 for Q1 1995 and increases by 1 for each quarter onwards until Q4
2012

% of small firms with EPS≥0
(t−1)

Percentage of firmswith at least three years of trading history that have
non-negative EPS in quarter t−1 (small firms are with less than €250million
in annual sales using €2012)
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APPENDIX B: CORRELATION MATRIX AND VARIANCE INFLATION FACTORS (VIFS)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) EU SOX 1

(2) Firm size 0.02 1

(3) HTKIS 0.04*** −0.14*** 1

(4) Firm age −0.15*** 0.23*** −0.06*** 1

(5) Underwriter reputation −0.12*** 0.34*** 0.02 0.12*** 1

(6) VC backing −0.00 −0.10*** 0.10*** −0.09*** 0.02 1

(7) IPODilution 0.07*** −0.02 −0.03*** −0.18*** −0.04*** −0.06*** 1

(8) Leverage 0.01*** 0.19*** 0.02*** 0.13*** 0.10*** −0.07*** −0.01*** 1

(9) Pre-IPOmarket return −0.02 0.02 0.05*** 0.05*** 0.02 0.01 −0.04*** 0.01 1

(10) M&A activity 0.12*** −0.03 0.09*** 0.04** 0.11*** −0.02 −0.01 0.01 0.06**

Variable VIF

EU SOX 6.26

EU SOX×HTKIS 5.17

EU SOX× Size 3.53

Firm size 2.29

HTKIS 2.10

Firm age 1.30

Underwriter reputation 1.31

VC backing 1.08

IPO dilution 1.16

Leverage 1.14

Pre-IPOmarket return 1.04

M&A activity 1.24

Mean VIF 3.68

Notes: Panel A reports the correlation coefficients and statistical significance among the independent variables used in our
model. ***, ** and * indicate significance at the 1, 5, and 10 percent levels, respectively. Panel B reports the Variance Inflation
Factors. The mean VIF is computed by taking into account also industry (3-digit SIC), country and year fixed effects, but their
VIFs are not shown for brevity.


