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EXECUTIVE SUMMARY 
 

Entrepreneurial ventures are changing our lives. Think about AirBnB and Deliveroo, and their 

disruptive influence and impact changed our lives. Traditionally, these entrepreneurial 

ventures relied on money from professional investors. Now it turns out that entrepreneurial 

crowdfunding created turmoil in the financial landscape of such ventures. Revolut, for 

example, the online banking app, raised money via entrepreneurial crowdfunding only one 

year after the company was founded. True entrepreneurial crowdfunding, or equity 

crowdfunding refers to the activities of online platforms that sell shares of entrepreneurial 

ventures directly to large numbers of small investors. Accordingly, small investors have the 

possibility to invest in the next unicorn and bank real cash profits at a level only experienced 

before by the closed world of professional investors. Supported by well-designed legislation 

and regulations in different countries (such as the UK) to accelerate growth, equity 

crowdfunding has become an established financing method and is expected to continue to 

grow substantially over the next decade. 

 

In the first part of this dissertation, we take the entrepreneurial venture perspective on 

the equity crowdfunding phenomenon. In the first Chapter, we investigate which 

entrepreneurial ventures are searching for equity crowdfunding. Accordingly, we provide 

evidence on the factors that explain why some ventures search for equity crowdfunding while 

others do not. This perspective is interesting in light of the debate on the attractiveness of 

equity crowdfunding, both in terms of financial and extra financial benefits. We found that 

entrepreneurial ventures search for equity crowdfunding as a last resort and bolster 

significantly higher investment risks. Subsequently, in the second Chapter, we investigate the 

performance of the entrepreneurial ventures that have successfully raised equity 

crowdfunding, and further explore the extent to which different ownership structures lead to 

different outcomes. We provide new insights in the performance of the entrepreneurial 

ventures obtaining equity crowdfunding. These perspectives are interesting because of the 

unique nature of equity crowdfunding, and the contrasting opinions held by academics and 

policy makers about its effect on firm performance. We found that equity crowdfunded 

ventures suffer significantly larger failure rates yet exhibit higher innovation activity. 
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Furthermore, we found that equity crowdfunded ventures with concentrated crowd 

shareholder structures make smaller losses, while dispersed shareholder structures have 

more (international) innovation activity. 

 

In the second part of this dissertation, we take the small investors’ perspective and 

investigate how small investors are dealing with the abundance of information and the high 

levels of uncertainty that are associated with equity crowdfunding. We look into how small 

investors are seeing equity crowdfunding campaigns. More specifically, we take a cognitive 

perspective and investigate their information attention. In the third Chapter, we investigate 

differences between equity crowdfunders’ human capital and how this influences the volume 

and type of information (signals) they attend to and the time they take to form signal sets. 

We provide new insights on information attention, which is regarded as a scarce resource and 

is becoming more salient in the context of digital markets. We show that equity crowdfunders 

do not attend to many signals that are easily observable on a campaign page, and that 

differences in crowdfunders’ human capital uniquely affect their signal set formation. In the 

fourth and final Chapter, we investigate the influence of financial literacy on the attention to 

financial disclosure documents. This perspective is interesting as financial literacy is regarded 

essential to deal with the financial landscape and to make more informed decisions, yet there 

is no evidence on how financial literacy would affect (or improve) the attention allocation to 

financial disclosure documents of entrepreneurial ventures. We show that highly financially 

literate people are more engaged with the information in financial disclosure documents and 

allocate more attentional resources to past financial information than financial projections. 
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NEDERLANDSE SAMENVATTING 
 

Groeiondernemingen beïnvloeden ons leven. Denk maar aan AirBnB en Deliveroo, en hoe 

ingrijpend zij onze wereld hebben veranderd. Traditioneel worden deze ondernemingen 

gefinancierd door professionele investeerders. Entrepreneurial crowdfunding heeft het 

financieringslandschap van dergelijke groeiondernemingen verstoord. Revolut, een online 

bankapplicatie, bijvoorbeeld, haalde amper 1 jaar na oprichting kapitaal op via crowdfunding 

en haar investeerders konden inmiddels genieten van een winst van +1900%. Deze vorm van 

crowdfunding betreft het ophalen van kapitaal via online platformen bij een grote groep van 

kleine investeerders. Zo hebben kleine investeerders de mogelijkheid om te investeren in de 

volgende potentiële unicorn en kunnen zij rendementen bekomen die tot op heden enkel 

weggelegd waren voor professionele investeerders. Dankzij ondersteunende wetgeving en 

regelgeving is equity crowdfunding in verschillende landen (waaronder het Verenigd 

Koninkrijk) een gevestigde financieringsmethode geworden en wordt verwacht dat equity 

crowdfunding nog significant verder zal groeien in het volgend decennium. 

 

In het eerste deel van dit proefschrift, nemen we het perspectief van de onderneming in 

het onderzoek naar het fenomeen equity crowdfunding. In Studie 1 onderzoeken we welke 

ondernemingen op zoek gaan naar equity crowdfunding. Zodoende, leveren we het bewijs 

van de factoren die verklaren waarom ondernemingen op zoek gaan naar equity 

crowdfunding, en andere niet. Dit perspectief is interessant, gelet het debat rond de 

aantrekkelijkheid van equity crowdfunding, in termen van financiële en extra-financiële 

voordelen. We vonden dat ondernemingen die op zoek gaan naar equity crowdfunding vanuit 

een last resort en dus belangrijke hoge investeringsrisico’s inhouden. Vervolgens 

onderzoeken we in het Studie 2 de performantie van de ondernemingen die succesvol equity 

crowfunding hebben opgehaald, en verkennen verder of verschillende type 

aandeelhouderstructuren tot verschillende uitkomsten leiden. Dit perspectief is interessant 

gelet het unieke karakter van equity crowdfunding, en de tegengestelde opinies van 

academici en politici rond de impact van equity crowdfunding op de performantie van de 

onderneming. Aldus leveren we nieuwe inzichten over de performantie van dergelijke type 
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ondernemingen. We vonden dat de ondernemingen die succesvol equity crowdfunding 

hebben opgehaald significant hogere falingscijfers vertonen, maar ook een hogere 

innovatieactiviteit. Daarnaast vonden we dat ondernemingen met een geconcentreerde 

aandeelhouderstructuur lagere verliezen vertonen terwijl ondernemingen met verspreidde 

aandeelhouderstructuur een hogere (internationale) innovatieactiviteit vertonen. 

 

In het tweede deel van dit proefschrift, nemen we het perspectief van de kleine 

aandeelhouder, en onderzoeken we hoe zij omgaan met de grote hoeveelheid aan informatie 

en de hoge graad van onzekerheid die equity crowdfunding markten typeert. We 

onderzoeken hoe kleine investeerders equity crowdfunding campagnes bekijken.  Meer 

bepaald nemen we een cognitief perspectief en onderzoeken we hun aandacht op de 

informatie in equity crowdfunding campagnes. In Studie 3, onderzoeken we de verschillen 

tussen het menselijk kapitaal van equity crowdfunders, en in welke mate dit zowel het volume 

alsook het soort informatie aan informatie waaraan zij aandacht besteden (i.e. de 

informatieset) en de tijd die ze nemen om deze informatieset te vormen. Aldus, leveren we 

nieuwe inzichten in hoe equity crowdfunders hun aandacht verdelen, wat beschouwd wordt 

als een schaars goed en aan belang wint in digitale (financiële) markten. We tonen aan dat 

equity crowdfunders weinig aandacht besteden aan heel veel signalen die gemakkelijk 

geobserveerd kunnen worden, en dat verschillen in menselijk kapitaal een uniek effect 

hebben op de informatieset. In Studie 4, en tevens de laatste studie, onderzoeken we de 

invloed van financiële geletterdheid op hoe men aandachtig kijkt naar de informatie in de 

financiële documenten van groeiondernemingen. We tonen aan dat een hoge financiële 

geletterdheid tot een hoger engagement en tot het opnemen van financiële informatie in 

financiële documenten leidt, en dat financiële informatie uit het verleden meer aandacht 

krijgt dan financiële projecties.   
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1 

GENERAL INTRODUCTION 

& 

OVERVIEW 

Xavier Walthoff-Borm 

	

1.1. Background to the entrepreneurial crowdfunding phenomenon 

True entrepreneurial crowdfunding, or equity crowdfunding, refers to the activities of online 

platforms that sell shares of entrepreneurial firms directly to a multitude of non-professional 

small investors (“the crowd”). In recent years, this financing type has created a turmoil in the 

landscape of the financing of entrepreneurial firms. Equity crowdfunding platforms were 

originally heralded as a democratizing force in the financing of entrepreneurial firms and to 

stimulate economic growth (Cumming et al. 2019). For the first time, small investors could 

invest in entrepreneurial ventures, a role traditionally reserved for professional investors. At 

the same time, equity crowdfunding was regarded to fill the equity gap for many young, 

dynamic and ambitious firms. The financial crash of 2008 created additional barriers to early-

stage funding, which in turn gave impetus to regulators to facilitate access to capital for early-

stage ventures (Mollick & Robb, 2016). Governments and regulators have undoubtedly played 

a critical role in the equity crowdfunding landscape. Some regulators and politicians actively 

supported the equity crowdfunding market with the goal to reduce the influence of 

institutional investors (Hernando, 2016). 

 

As a result, some countries, such as the United Kingdom (UK), have adopted a light touch 

approach towards equity crowdfunding regulations (Estrin et al. 2018). The government 

supported the growth of this market through the application of tax relief schemes, such as 
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the Enterprise Investment Scheme (EIS) and the Seed Enterprise Investment Scheme (SEIS). 

More importantly, removing the £500 minimum investment requirement had opened the 

door for the crowd. From an entrepreneurial perspective, the exception of a prospectus1 in 

the (S)EIS funding thresholds had made it also easier to raise large amounts of capital from 

the public at an affordable cost. Fueled by well-planned marketing campaigns by equity 

crowdfunding platforms, the equity crowdfunding market provided fundamental financial 

resources for many young, dynamic and ambitious firms. Many equity crowdfunding 

campaigns became overfunded, some campaigns raised their required funding amount in just 

one minute, and the list of companies that raised more than 1 million dollars in one round 

kept getting longer. As a result, the UK was the forerunner in an emerging and disruptive 

market with super-funded campaigns and smashing crowdfunding records consecutively. 

Accordingly, the total volume of equity-based crowdfunding in the UK grew under 30 million 

pounds in 2011 to over 360 million British pounds in 2018 and succeeded in becoming the 

second most common type of investor in British growth business in the UK after venture 

capitalists (Beauhurst, 2019). Today, the total spent on equity crowdfunding worldwide is 

about 9.2bn U.S. dollars and the market is forecasted to reach 12.8 billion US dollars by 2023 

(Statista, 2021). According to experts, the global market will also continue to grow by about 

20% per year over the next decade (Tiberius & Hauptmelier, 2021). 

 

1.2. Dissertation outline 

 

Information asymmetry between entrepreneurs and investors reigns in the financing of 

entrepreneurial ventures (Hirsch & Walz, 2019) and is considered an important hurdle to be 

overcome to prevent market failure (Akerlof, 1970). Especially in new entrepreneurial finance 

markets with information asymmetry where non-professional small investors are challenged 

to overcome information asymmetries, the introduction of undifferentiated low quality 

entrepreneurial ventures would drive its higher quality counterpart(s) out of the market. 

Accordingly, the equity crowdfunding market could turn into a market for lemons, existing 

 
1 A prospectus gives details of a company (and any guarantor) and its securities. Broadly, a prospectus is required if a company makes an 
offer to the public, or requests admission to trading on a regulated market, of transferable securities in the UK. The contents of a prospectus 
are prescribed by the Prospectus Regulation, other delegated legislation and the Prospectus Regulation Rules. Prospectuses must be 
approved by a competent authority before publication. In most cases this must be the competent authority of the home member state 
(which, in the UK, is the Financial Conduct Authority). (Thomson Reuters; Practical Law) 
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only for low-quality entrepreneurial ventures and foolish investors (Akerlof & Shiller, 2015). 

Compared to traditional financial markets, equity crowdfunding is unique as the transactions 

are made via the platform (Guenther et al., 2018), and therefore more challenging to 

overcome information asymmetries between entrepreneurs and investors (Drover at al., 

2017). A number of other factors further amplify the level of information asymmetry. For 

instance, non-professional small investors are not sophisticated and generally invest limited 

amounts of money which makes them less likely to perform a detailed due diligence (Ahlers 

et al., 2015). Furthermore, many of the entrepreneurial firms that are raising funding are still 

in their infancy (Ralcheva & Rosenboom, 2019), making it difficult to assess the true nature 

and potential of the entrepreneurial firms that are searching for equity crowdfunding. 

Moreover, equity crowdfunding is regarded as a high noise environment (where all 

information on investments is provided simultaneously) in which effectively transmitting 

information is especially challenging (Drover et al. 2017). The dissertation takes this 

information asymmetry perspective as a starting point to disentangle equity crowdfunding. 

Based on the concept of two-sided markets, it investigates both the buy and sell side of the 

equity crowdfunding market. 

 

In the first part of this dissertation, we take the entrepreneurial venture perspective on the 

equity crowdfunding phenomenon. In the first Chapter, we investigate which entrepreneurial 

ventures are searching for equity crowdfunding. Accordingly, we provide evidence on the 

factors that explain why some ventures search for equity crowdfunding while others do not. 

This perspective is interesting in light of the debate on the attractiveness of equity 

crowdfunding, both in terms of financial and extra financial benefits2. We found that 

entrepreneurial ventures search for equity crowdfunding as a last resort and bolster 

significantly higher investment risks. Subsequently, in the second Chapter, we investigate the 

performance of the entrepreneurial ventures that have successfully raised equity 

crowdfunding, and further explore the extent to which different ownership structures lead to 

different outcomes. We provide new insights in the performance of the entrepreneurial 

ventures obtaining equity crowdfunding. These perspectives are interesting because of the 

unique nature of equity crowdfunding, and the contrasting opinions held by academics and 

 
2 Extra financial benefits associated with crowdfunding are marketing, brand advocates, social proof, and market validation (Belleflamme 
et al. 2014). 
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policy makers about its effect on firm performance. We found that equity crowdfunded 

ventures suffer significantly larger failure rates yet exhibit higher innovation activity. 

Furthermore, we found that equity crowdfunded ventures with concentrated crowd 

shareholder structures make smaller losses, while dispersed shareholder structures have 

more (international) innovation activity. 

 

In the second part of this dissertation, we take the non-professional small investors’ 

perspective and investigate how small investors are dealing with the abundance of 

information and the high levels of uncertainty that are associated with equity crowdfunding. 

We look into how small investors are seeing equity crowdfunding campaigns. More 

specifically, we take a cognitive perspective and investigate their information attention. In the 

third Chapter, we investigate differences between equity crowdfunders’ human capital and 

how this influences the volume and type of information (signals) they attend to and the time 

they take to form signal sets. We provide new insights on information attention, which is 

regarded as a scarce resource and becoming more salient in the context of digital markets. 

We show that equity crowdfunders do not attend to many signals that are easily observable 

on a campaign page, and that differences in crowdfunders’ human capital uniquely affect 

their signal set formation. In the fourth and final Chapter, we investigate the influence of 

financial literacy on the attention to financial disclosure documents. This perspective is 

interesting as financial literacy is regarded to deal with the new financial landscape and to 

make more informed decisions, yet there is no evidence on how financial literacy would affect 

(or improve) the attention allocation to financial disclosure documents of entrepreneurial 

ventures. We show that high financial literate people are more engaged with the information 

in financial disclosure documents and allocate more attentional resources to past financial 

information than financial projections. 
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Abstract 

While research has focused on the factors that impact funding success on equity crowdfunding 

platforms, we lack a detailed understanding of the factors that drive firms to search for equity 

crowdfunding. Drawing on the pecking order theory, we argue that firms list on equity 

crowdfunding platforms when they lack internal finance and debt capacity. The empirical 

evidence shows that firms listed on equity crowdfunding platforms are less profitable, have more 

often excessive debt levels and have more intangible assets, relative to matched firms, all of 

which is consistent with the pecking order theory. We discuss the implications for theory and 

practice. 
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2.1. Introduction 

For entrepreneurs, internal finance and debt finance are crucial to form and grow a venture 

(Berger and Udell, 1998; Cassar, 2004; Cosh et al., 2009). External equity finance (e.g., venture 

capital, angel finance) is usually unavailable (Berger and Udell, 1998) however, or entrepreneurs 

are unwilling to attract it because of fear of losing their independence (Sapienza et al., 2003). 

Recently, equity crowdfunding has emerged as a new source of external equity finance that plays 

an increasingly important role in the financing of young entrepreneurial firms (e.g., Ahlers et al., 

2015; Bruton et al., 2015; Cumming and Vismara, 2017; Drover et al., 2017; Short et al., 2017; 

Vismara, 2016, 2018). This phenomenon provides new opportunities for entrepreneurs, who can 

now target a broader group of external equity investors.  

Research on equity crowdfunding—“a method of financing, whereby an entrepreneur sells a 

specified amount of equity or bond-like shares in a company to a group of (small) investors 

through an open call for funding on Internet-based platforms” (Ahlers et al., 2015: 958)—is 

developing quickly. Scholars have focused on the success factors in raising equity crowdfunding 

(e.g., Ahlers et al., 2015; Ralcheva and Roosenboom, 2016; Vismara, 2016). For example, Ahlers 

et al. (2015) show that retaining equity and providing detailed information about risks make firms 

more successful on equity crowdfunding platforms. Scholars have also examined dynamics on 

equity crowdfunding platforms (e.g., Hornuf and Schwienbacher, 2018, Vismara, 2018; Vulkan et 

al., 2016) and outcomes after equity crowdfunding campaigns (e.g., Signori and Vismara, 2018). 

While all these studies have used samples of firms that are listed on equity crowdfunding 

platforms, firms do not appear on these platforms at random. Rather, entrepreneurs first need 

to decide whether they want to seek equity crowdfunding. Therefore, we address the following 

research question: Which factors influence firms to search for equity crowdfunding and thus list 

on equity crowdfunding platforms?  

Different forms of crowdfunding exist, and most crowdfunding research has focused on 

reward-based crowdfunding (e.g., Butticè et al., 2017; Chan and Parhankangas, 2017; Colombo 

et al., 2015; Kuppuswamy and Bayus, 2017; Mollick, 2014). However, contrary to many projects 

on reward-based crowdfunding platforms, which tend to be artistic and often are not associated 

with an entrepreneurial firm, projects on equity crowdfunding platforms by definition relate to 
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firms (Cumming et al., 2016). Moreover, the equity crowdfunding context provides a context in 

which prospective funders of firms are likely primarily driven by financial motives similar to 

traditional financiers of entrepreneurship (Cholakova and Clarysse, 2015; Cumming and Johan, 

2013). Thus, the equity crowdfunding context allows us to extend and bound what is known 

about raising funds through equity offerings. Practically, equity crowdfunding represents one of 

the fastest-growing components of the crowdfunding market, and policy and regulatory actions 

have been implemented or are being crafted to support further market growth.  

To address our research question, we draw on the pecking order theory (Myers and Majluf, 

1984). Although this theory was originally developed in the context of established firms, it is also 

highly relevant in an entrepreneurial finance context (Cassar, 2004; Cosh et al., 2009). The 

pecking order theory suggests that because of information asymmetries, entrepreneurs prefer 

to use internal financing whenever possible; next they will raise external debt financing; and, 

finally, when their debt capacity is exhausted, they will raise external equity financing, but only 

as a last resort. Thus, firms are more likely to search for equity crowdfunding, a source of external 

equity financing, when they lack internal funds and additional debt capacity. To test these claims, 

we use data on 277 UK firms that are listed on Crowdcube—a major UK equity crowdfunding 

platform—and 277 matched firms that were not listed on any equity crowdfunding platform.3 

The findings provide support for our claims. 

This study contributes to the crowdfunding literature. Existing crowdfunding studies focus 

on the factors that explain the funding success of firms that launched an equity crowdfunding 

campaign, rather than exploring why some firms search for equity crowdfunding and others do 

not. We evaluate financing decisions before any campaign takes place and provide first-time 

 
3 As we detail subsequently, we use two matched samples. The first sample contains a matched sample based on a 
random set of UK firms, in which the matched sample is representative of the average entrepreneurial firm in the 
UK economy with similar characteristics to the sample of firms seeking equity crowdfunding. To construct this 
sample, we do not select the financing strategy of firms (except that they should not have raised equity 
crowdfunding). The firms in this first matched sample do not necessarily have a need for external financing. A second 
sample consists of a matched sample of UK firms that raised debt finance, because debt finance is the most widely 
used form of external finance by entrepreneurs (e.g., Cosh et al., 2009). The firms in this matched sample thus had 
a need for external financing. Because our objective is to test the pecking order theory, we do not match with a 
sample of venture capital financed firms, as both equity crowdfunding and venture capital are external equity 
finance for which the pecking order theory does not provide a prediction. 
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evidence on the factors that drive entrepreneurial firms to search for equity crowdfunding. By 

doing so, we further contribute to the broader entrepreneurial finance literature. While studies 

have, for example, examined the capital structure of new firms (Cassar, 2004) and also compared 

firms that raise bank debt with those that raise venture capital (Ueda, 2004), they only focused 

on the financing obtained (i.e., the intersection between demand and supply). Usually, the firms 

that searched for equity finance but did not obtain such financing remained unobserved, just like 

the firms that did not search for external equity (Cumming and Johan, 2017); this is due to the 

opacity in traditional intermediated financing markets but also implies that these studies are 

prone to a selection bias (Cosh et al., 2009; Cumming and Johan, 2017). Overall, our study 

provides unique insights into the demand for external equity and equity crowdfunding in 

particular. 

Moreover, we investigate the position of equity crowdfunding within the pecking order 

theory. Specifically, in this theory, differences in information sensitivity of different types of 

funding (i.e., internal funds, debt, and external equity) are of first-order importance and explain 

entrepreneurs’ funding decisions. Therefore, external equity is considered relatively 

homogeneous regardless of the source from which it is raised. However, equity crowdfunding is 

different from traditional external equity finance, such as venture capital and angel finance. 

Equity crowdfunding, for instance, is associated with less stringent contractual terms (Vismara, 

2016). Moreover, as with some other forms of crowdfunding, equity crowdfunding relates to 

different extra-financial services, including market testing and validation, user-based feedback, 

marketing, and networking (Colombo et al., 2015; Schwienbacher and Larralde, 2012), which 

could explain why entrepreneurs might prefer equity crowdfunding to traditional bank debt or 

even internal financing. Thus, there is a possibility that the emergence of equity crowdfunding 

reverts or distorts the traditional pecking order (Bellavitis et al., 2017).  

The pecking order theory has also received criticism. One point of criticism, as highlighted by 

Frank and Goyal (2003), is that the theory works well when it should not (i.e., in samples of large 

firms) but not so well when it should (i.e., in samples of firms with large information asymmetries, 

such as small firms). A related point of criticism is that the pecking order in an entrepreneurial 

context may not be due primary to information asymmetries between investors and 
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entrepreneurs but more likely to entrepreneurs’ willingness to retain control (Sapienza et al., 

2003). Our context, however, is characterized by significant information asymmetries because 

small crowd investors have fewer resources and incentives to perform detailed due diligence 

(Ahlers et al., 2015). At the same time, concerns about losing control are more limited because 

equity crowdfunding entails giving up smaller equity percentages to a larger and often less 

coordinated group of investors (compared with venture capital or angel investors). Thus, the 

equity crowdfunding context provides better insights into the possibility that the information 

asymmetry mechanism drives the existence of a possible pecking order, thereby disentangling 

the information asymmetry effect from confounding control issues. 

2.2. Background literature and hypotheses 

2.2.1. Challenges related to traditional external finance and crowdfunding as a 

potential solution 

Although bank finance is a major source of financing for entrepreneurs (Cosh et al., 2009), popular 

opinion is that bankers are also hesitant to provide loans to entrepreneurial ventures. This opinion 

has even strengthened as a consequence of the global financial crisis (Cowling et al., 2012). 

Bankers care about firm creditworthiness, thus their preference to provide business loans to less 

informationally opaque firms with an established track record, stable cash flows, and high-quality 

collateral (Berger and Udell, 1998). Thus, while external debt finance and bank finance, in 

particular, are often crucial, entrepreneurs also experience problems accessing this source of 

financing, especially when their ventures lack an established track record and invest heavily in 

intangible assets to pursue future growth (Berger and Udell, 1998; Cassar, 2004; Vanacker and 

Manigart, 2010). Moreover, because of information asymmetries, some entrepreneurs are 

discouraged to search for debt financing, despite being creditworthy (Ferrando and Mulier, 2015; 

Freel et al., 2012; Kon and Storey, 2003).  

Entrepreneurs can also search for traditional sources of external equity finance, such as 

venture capital and angel financing. However, obtaining these sources of financing is often 

unrealistic for the average entrepreneur (Bhide, 1992). Venture capital and angel investors are 

primarily interested in ventures with high growth ambitions, and their selection filters are 

extremely restrictive (Baum and Silverman, 2004; Bertoni et al., 2015; Mason and Harrison, 2004). 
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Puri and Zarutskie (2012) show that only 0.10% of start-ups in the US receive venture capital 

financing. Moreover, the difficulty for entrepreneurial ventures to raise traditional equity financing 

has increased in the aftermath of the financial crisis, as sophisticated investors have become more 

risk-averse (Block and Sandner, 2009). Finally, even if venture capital or angel financing is 

available, many entrepreneurs are simply unwilling to search for such financing because of fear of 

losing control of their ventures (Sapienza et al., 2003). Indeed, venture capital and angel investors 

often require important equity stakes in ventures and are actively involved in their portfolio firms 

post-investment (e.g., through involvement on the board of directors), which might be in conflict 

with the self-determination motive of many entrepreneurs. 

More recently, crowdfunding markets have developed to provide entrepreneurs with 

alternative sources of financing (e.g., Bruton et al., 2015; Fraser et al., 2015), particularly after the 

financial crisis, which put increased stress on banks (Blaseg and Koetter, 2016). Crowdfunding 

platforms have implemented different features and structures to reduce information asymmetries, 

but they also hope to rely on the “wisdom of crowds” to select the most promising ventures. The 

wisdom-of-crowds paradigm argues that the average of crowd guesses is more accurate than the 

judgment of a sophisticated expert (Surowiecki, 2005). Accordingly, in both the business press 

and recent academic literature (e.g., Kaufman et al., 2013; Mollick and Robb, 2016), crowdfunding 

in general and equity crowdfunding in particular have been portrayed as potential routes for 

entrepreneurs to overcome possible financing constraints.  

We draw on the pecking order theory (Myers and Majluf, 1984), which suggests that 

entrepreneurs will search for equity crowdfunding as a last resort. The pecking order theory, which 

draws its propositions from the existence of information asymmetries between entrepreneurs and 

investors, is particularly suitable for this study because the entrepreneurial setting is characterized 

by high information asymmetry (Cassar, 2004). Moreover, information asymmetry may be even 

more severe for equity crowdfunding, as small investors have limited incentives and resources to 

perform detailed screening and due diligence (Ahlers et al., 2015).  

 

2.2.2. The Pecking Order Theory and Entrepreneurs’ Search for Financing 

The pecking order theory (Myers, 1984; Myers and Majluf, 1984) argues that the cost related to 

asymmetric information drives financial decision making. As a consequence, entrepreneurs have 

a preference for internal financing. If that is exhausted or is unavailable, they will next seek 
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external debt financing, and finally they will search for external equity financing—including 

equity crowdfunding—as a last resort.  

Because the cost of financing increases with information asymmetry, in the pecking order 

theory (Myers and Majluf, 1984), entrepreneurs will prefer financing new projects or investments 

with internal funds, which are not subject to information asymmetries (Myers, 1984). However, 

outside investors are confronted with adverse selection and moral hazard problems, because 

entrepreneurs have information that outside investors do not have (Akerlof, 1970; Amit et al., 

1998; Stiglitz and Weiss, 1981). When investors are unable to discern “low-quality” firms from 

“high-quality” firms, they will only be willing to charge an average interest rate (on debt financing) 

or will only be willing to pay an average price (for a firm’s shares). The highest-quality firms are 

unlikely to be attracted by these offers, which may result in a market with “lemons” or lower-

quality firms. Outside investors, therefore, require a lemons premium when investing (when 

information asymmetries become too severe, they may even be unwilling to provide financing 

altogether). Consequently, information asymmetry often drives a wedge between the costs of 

internal financing and external debt or equity financing (Carpenter and Petersen, 2002). 

Scholars have found support for the idea that entrepreneurs often prefer using cheaper 

internal funds, whenever available (Cosh et al., 2009; Hanssens et al., 2016; Norton, 1991; Sogorb-

Mira, 2005). Michaelas et al. (1999) find that small UK firms make use of internally generated 

funds as a first resort while those making use of external funds tend to have lower profit levels (or, 

all else being equal, a lower level of internally generated funds). Vanacker and Manigart (2010) 

also show that in more profitable, high-growth firms, internally generated funds gradually replace 

external financing (e.g., external debt, traditional external equity). Thus, entrepreneurial firms with 

more internal funds prefer financing projects internally. As such, equity crowdfunding, as a 

relatively new equity financing alternative, would be selected only if internally generated funds 

are insufficient. Thus: 

 

Hypothesis 1. Entrepreneurial firms with more internally generated funds are less likely to 

seek equity crowdfunding. 

 

When internal financing is insufficient to meet entrepreneurial firms’ financing 

requirements, they will be pushed to seek external sources of financing. Existing work has mainly 
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focused on the choice between bank debt and venture capital finance. For example, Ueda (2004) 

indicates that firms financed through venture capitalists have little collateral and are characterized 

by high growth potential and high risk. Winton and Yerramilli (2008) provide a model suggesting 

that venture capital finance (rather than debt finance) is optimal when an entrepreneurial firm’s 

cash flow distribution is risky and positively skewed, with low probability of success, low 

liquidation value, but high returns if successful. This evidence is broadly in line with the traditional 

pecking order theory, in that firms raise debt finance when they have additional debt capacity and 

only move to external equity as a last resort.  

Nevertheless, as indicated previously, equity crowdfunding is different from traditional 

external equity financing, and therefore results from prior empirical research on venture capital 

are not necessarily generalizable to equity crowdfunding. Moreover, prior research has focused on 

firms that attracted a particular source of external financing, such as venture capital (e.g., Cumming 

and Johan, 2017), but often did not consider the firms that unsuccessfully searched for that source 

of financing or those that never searched for that source of financing. As such, these studies provide 

only partial insight into entrepreneurs’ demand for external financing. 

The pecking order theory predicts that when entrepreneurs need external funds, they will 

first seek debt before they seek equity (Myers and Majluf, 1984) because information asymmetry 

is smaller between entrepreneurs and debt providers than between entrepreneurs and external 

equity investors. This is true because under bank debt financing, firms are required to pay fixed 

interests and repay principal amounts at the maturity date of loans; otherwise, they can be forced 

into bankruptcy, and banks can still recover (part of) their loans by resorting to the collateral they 

received. By contrast, outside equity investors become co-owners and therefore may share in the 

uncertain value that gets created in the future. Thus, equity is more information sensitive than debt 

to the true quality of the entrepreneurial firm. 

Empirical research has shown that debt financing—and bank debt in particular—is an 

important type of financing for entrepreneurial firms (e.g., Cassar, 2004; Cosh et al., 2009; Robb 

and Robinson, 2014). However, firms cannot raise debt financing indefinitely. As leverage 

increases, the probability of financial distress increases, and therefore the marginal cost of debt 

financing increases rapidly (Carpenter and Petersen 2002). When firms reach sufficiently high debt 

ratios, debt providers may become unwilling to provide additional funds (even at higher interest 

rates). Thus, firms with excessive debt levels and related high bankruptcy risks will lack additional 
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debt capacity. These firms may be pushed to seek external equity financing, including equity 

crowdfunding, as a last resort (e.g., Lemmon and Zender, 2010; Vanacker and Manigart, 2010). In 

contrast with additional debt financing, additional external equity does not increase the probability 

of failure (Carpenter and Petersen, 2002). Indeed, firms can, but are not required to, pay dividends 

to outside equity investors. 

The pecking order theory indicates that the costs related to information asymmetry are of 

first-order importance, which means that entrepreneurs should prefer issuing debt financing first 

and only raise equity crowdfunding when their debt capacity is exhausted, because they already 

have excessive levels of debt outstanding. Thus: 

 

Hypothesis 2. Entrepreneurial firms with lower debt capacity (i.e., with excessive debt 

levels) are more likely to seek equity crowdfunding. 

 

Banks also frequently require collateral, and one of the key reasons firms experience 

problems accessing (additional) debt financing is the lack of high-quality collateral (Berger and 

Udell, 1998). Tangible assets are generally easier to value and maintain more of their value in case 

of bankruptcy than intangible assets (Myers, 1984). Thus, firms with more tangible assets tend to 

have fewer information asymmetry problems. Intangible assets, however, consist mainly of R&D 

expenses, patents, and licenses. It is difficult to ascertain the value of intangible assets, and their 

value may drop considerably in the case of default because they are more likely to be firm specific 

(Myers, 1984). Thus, firms with more intangible assets tend to have more information asymmetry 

problems. Overall, firms with more tangible assets are likely to find it easier to attract additional 

debt financing (Cassar, 2004), while firms with more intangible assets will be pushed to seek 

external equity financing (Mac an Bhaird and Lucey, 2010; Vanacker and Manigart, 2010), 

including equity crowdfunding.4 Thus: 

 

Hypothesis 3. Entrepreneurial firms with (a) less tangible fixed assets and (b) more 

intangible fixed assets are more likely to seek equity crowdfunding. 

 
4 Tangible fixed assets and intangible fixed assets do not sum up to total assets. Firms can also hold financial fixed 
assets and current assets, including debtors, inventories, and cash. 
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2.3. Data and method 

2.3.1. Empirical setting: Equity crowdfunding in the UK and Crowdcube 

We chose the equity crowdfunding industry in the UK, the largest and most developed 

crowdfunding market in Europe, to collect a sufficient number of firms that applied (successfully 

or not) for equity crowdfunding (e.g., Harrison, 2013; Ralcheva and Roosenboom, 2016; Signori 

and Vismara, 2018; Vismara, 2016, 2018; Vulkan et al., 2016). In terms of size, the UK accounted 

for 74% of the European equity crowdfunding market in 2015 (Statista, 2016a, 2016b). 

Furthermore, the UK setting provides accounting data on small, privately held firms (Brav, 2009). 

Finally, by focusing on one country, we minimize unmeasured variance in country-level factors, 

such as differences in regulatory frameworks (Hornuf and Schwienbacher, 2017). 

Although different equity crowdfunding platforms are active in the UK (Estrin et al., 2018; 

Vismara, 2016), our focus is on Crowdcube, which provides the ideal setting for our research. 

First, Crowdcube was the first online investment platform to launch in the UK and remains one 

of the world’s largest equity crowdfunding platforms by total amount raised. Up to the end of 

2017, firms on Crowdcube have raised £358 million, and Crowdcube has an investor base of more 

than 380,000 individuals. Second, Crowdcube has primarily adopted a direct ownership structure, 

in which individual investors are independently responsible for their shares. Other platforms use 

alternative structures, such as a nominee structure, in which the platform or its representative is 

the legal shareholder, holding a seat on the board and managing the investors’ interests. Finally, 

our study provides theoretical and empirical consistency with previous work that also used 

Crowdcube as an empirical setting (e.g., Cumming et al., 2016; Ralcheva and Roosenboom, 2016; 

Signori and Vismara, 2018; Vismara 2016, 2018). 

Crowdcube uses the traditional “all-or-nothing” model. This model specifies that funds 

are disbursed to the firm if the crowd’s investment reaches or exceeds the target funding goal; if 

the target funding is not met, money is returned to the investors. Many equity crowdfunding 

firms offer dual class share structures, in which ordinary shares with single voting rights are 

coupled with ordinary shares without voting rights or pre-emption rights (Cumming et al., 2016; 

Signori and Vismara, 2018). The equity offered by firms on Crowdcube is on average 16% 
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(Ralcheva and Roosenboom, 2016). Entrepreneurs decide on the pricing of the shares and the 

equity participation offered before launching the campaign. Nonetheless, these aspects can still 

change if firms lower valuations during the campaign to increase traction or choose to overfund 

when their campaign has reached 100% of its funding target.  

 

2.3.2. Data sources and sample 

Our data come from several sources. We first use Crowdcube’s website to identify and collect 

data on the firms that (successfully or not) searched for equity crowdfunding during the 2012–

2015 period (inclusive). Then, we used multiple online resources, including the Internet archive 

Wayback Machine and TechCrunch, to reconstruct the sample of firms that unsuccessfully 

applied for equity crowdfunding on Crowdcube.5 Using additional data sources is important 

because firms with unsuccessful campaigns are gradually removed from Crowdcube’s website.  

Disclosure requirements in Europe (including the UK) require privately held firms to 

publish annual accounting data. We obtained accounting data from the Orbis Europe (previously, 

Amadeus) database managed by Bureau Van Dijk and Companies House. Orbis Europe contains 

high-quality accounting data on privately held and publicly traded European firms (Faccio et al., 

2011; Vanacker et al., 2017). We use Orbis Europe to identify the matched firms that did not 

search for equity crowdfunding but share basic characteristics with firms that searched 

(regardless of their success) for equity crowdfunding. However, the financial statements 

submitted to Companies House include more information than what Orbis Europe captures, so 

we use Companies House as our primary data source to subsequently collect accounting data on 

all firms in our sample. 

The sample selection process consisted of several steps. First, we identified firms that 

sought equity crowdfunding for the first time through Crowdcube between 2012 and 2015. 

Second, consistent with our focus on equity crowdfunding in entrepreneurial firms, we excluded 

firms active in real estate. Third, we excluded non-UK firms that applied for equity crowdfunding 

on Crowdcube. This selection step limits extra-financial reasons for seeking crowdfunding, such 

 
5 Wayback Machine enables scholars to capture, manage, and search collections of digital content. In essence, it 
allows scholars to go back in time and capture historical data from websites. 
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as to foster firm internationalization (e.g., Cumming and Johan, 2016; Dai and Siegel, 2017), and 

further helps reduce cross-country heterogeneity that may stem from reporting requirements 

and regulations. Finally, we excluded firms that never filed financial statements or did not provide 

information for the variables of interest. Our final sample includes 277 firms: 134 that 

successfully raised equity crowdfunding, and 143 that tried to raise equity crowdfunding but 

were unsuccessful.  

Our next step is to form a one-to-one matched sample, matching the firms that searched 

for equity crowdfunding to similar firms that did not search for equity crowdfunding. To form the 

matched sample, we start from Orbis Europe, which has data on more than two million UK firms. 

Similar to other researchers, we use the nearest-neighbor matching algorithm (e.g., Bertoni et 

al., 2015).6 We perform all matching with replacement to reduce possible biases (see Abadie and 

Imbens, 2012). Accordingly, we matched the 277 firms that searched for equity crowdfunding at 

the period of getting funding using three a priori defined characteristics: 3-digit industry 

classification, firm age, and firm size (e.g., Puri and Zarutskie, 2012). If there are multiple matches 

to the same firm that searched for equity crowdfunding, we select the first one as the matched 

counterpart. The matching on these basic characteristics makes the accounting data and ratios 

more comparable between firms.  

We consider two one-to-one matched samples (Samples 1 and 2) to show that our results 

are independent of the matching sample employed. First, we form a matched sample based on 

a random set of independent firms from the population of UK firms (equivalent to prior work that 

compared venture-capital-backed to non-venture-capital-backed firms; e.g., Puri and Zarutskie, 

2012). Firms could not have raised or searched for (equity) crowdfunding on other crowdfunding 

platforms. For this purpose, we (1) checked other prominent UK equity crowdfunding platforms 

(e.g., Seedrs, Angelsden), (2) verified for any presence on online crowdfunding databases (e.g., 

Crowdsurfer, Dealroom, Techcrunch), and (3) determined any changes in capital and tapped into 

the details of the shareholders. On this random set of firms, we performed our matching 

procedures as described previously. This first matched sample is representative of the average 

 
6 We also follow the procedure King and Nielsen (2016) suggest and use the coarsened exact matching algorithm as 
described in the Robustness and post hoc tests section. 
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entrepreneurial firm in the economy with similar basic characteristics of the sample of firms 

seeking equity crowdfunding.  

Second, we perform our matching procedures on a sample of firms that raise debt finance 

(i.e., the most widely used form of external finance by entrepreneurs; see Cosh et al., 2009), 

because not all the firms in the random sample necessarily need financing. Thus, we form a 

second matched sample based on a set of firms that made a debt issuance (and thus required 

external finance). A debt issuance is the net change in total book debt from the period t – 1 to t, 

normalized by book assets in period t – 1, in excess of 5% (e.g., Brav, 2009; Vanacker and 

Manigart, 2010). We further employ a minimum threshold of debt issuance that equals the 

minimum equity financing amount of the sample of firms that searched for equity crowdfunding. 

We again checked that the matched firms that raised debt financing were not simultaneously 

listed on crowdfunding platforms.  

Table 2.1 reports the descriptive statistics by industry, age of firms and size (total assets) 

in Samples 1 and 2. Firms that searched for equity crowdfunding and their matched peers are 

primarily active in information and communication, wholesale and retail, and manufacturing. The 

average firm has approximately £200,000 in total assets and is just over four years old. The results 

of the paired difference test of the median and mean values confirm the validity of the matching 

process of both one-to-one matched samples. More specifically, the sample of firms that 

searched for equity crowdfunding does not differ from the matched samples in terms of industry 

distribution, firm age, or firm size criteria. 

 

2.3.3. Variables 

To minimize the potential concern that outliers will drive our findings, we winsorize variables that 

are prone to outliers so that extreme values are converted to the variable’s 5th or 95th 

percentiles (e.g., Cole, 2013). We further minimize concerns about reverse causality by 

measuring the independent and control variables in the period before firms search for equity 
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crowdfunding (or equivalent period for the matched firms).7 Appendix A provides variable 

definitions. The dependent variable is a dummy variable equal to 1 for firms that searched for 

equity crowdfunding (successfully or not), and consequently were listed on Crowdcube between 

2012 and 2015, and 0 for matched firms that were not listed on a crowdfunding platform.  

To test Hypothesis 1, we measure internal funds as accumulated retained profits (or losses) 

scaled by total assets. All else being equal, firms with more retained profits have more internal 

funds available (e.g., Chittenden et al., 1996; Michaelas et al., 1999) and thus should be less likely 

to search for equity crowdfunding. To test Hypothesis 2, we first measure excessive debt levels 

(negative equity) as a dummy variable equal to 1 when firms have more debt than total assets 

(i.e., shareholders’ equity is negative) and 0 otherwise (e.g., Vanacker and Manigart, 2010; 

Vander Bauwhede et al., 2015). There continues to be some debate on what represents an 

‘excessive’ level of debt, at which debt providers are unwilling to provide additional debt. 

Without doubt, firms with negative shareholders’ equity will find it very difficult to attract 

additional debt financing (due to the lack of an equity buffer and the high probability of going 

bankrupt), while they will need additional equity financing to strengthen their financial position 

(Vanacker and Manigart, 2010). To show robustness to alternative cutoff rates, we also measure 

excessive debt levels (>95%) as a dummy variable equal to 1 when total debt is more than 95% of 

total assets and excessive debt levels (>90%) as a dummy variable equal to 1 when total debt is 

more than 90% of total assets.8 

To test Hypothesis 3, we construct measures that capture the type of fixed assets on the 

balance sheet. Tangible fixed assets are particularly suitable as collateralizable assets. Thus, firms 

 
7 Equivalent period refers to the year before a debt issue in the matched sample based on a set of firms that made 
a debt issuance and the period in which firms are the same age as their match in the matched sample based on a 
random set of firms. 
8 As we describe subsequently, we control for the continuous long-term debt ratio (bank debt) and short-term debt 
ratio (bank debt and trade credit). From a pecking order theory perspective, however, firms will only search for 
external equity financing when they have no additional debt capacity. While the continuous control variables capture 
the linear effects of long-term and short-term debt on the probability of searching for equity crowdfunding (i.e., 
where an increase from 0.05 to 0.15 is assumed to be equivalent to an increase from 0.85 to 0.95), the independent 
dummy variable captures a possible shift in behavior when debt levels become ‘excessive’ and debt providers are 
unlikely to provide additional financing. An alternative approach to capture non-linear effects is to include both the 
debt ratios and their squared terms. However, the interpretation of squared terms in logistic and probit regressions 
models is complex (e.g., Hoetker, 2007). 
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with more tangible fixed assets (e.g., property, plant and equipment) tend to have higher debt 

capacity (e.g., Brav, 2009; Cassar, 2004). Following prior research, the tangible fixed assets ratio 

is measured by the ratio of tangible fixed assets to total assets (Degryse et al., 2012).  

Next, we include the variable intangible fixed assets ratio, defined as the ratio of 

intangible fixed assets to total assets (Degryse et al., 2012). When firms invest more heavily in 

intangible assets, including R&D, patents, trademarks, and brands, they do so to generate future 

growth; however, these intangible assets are less suitable as collateral and therefore limit debt 

capacity (Myers, 1984). We also measured the number of patent applications, as an alternative 

proxy for investments in intangible assets that could also serve as quality signals. However, we 

omitted this latter variable from the multivariate regressions because it perfectly predicts 

searching for equity crowdfunding. Specifically, only firms that search for equity crowdfunding 

had registered patent applications, but the firms in the matched samples did not have any patent 

applications registered in the PATSTAT database. This worldwide database contains 

bibliographical and legal status patent data and is maintained by the European Patent Office. 

Thus, in our multivariate regressions, we focus on the intangible fixed assets ratio.  

 In addition, we control for a range of variables that might drive firms to search for equity 

crowdfunding.9 Specifically, at the firm level, we control for firm size and firm age. While we 

employ samples that are matched on firm size (measured as the natural logarithm of total assets 

plus 1) and firm age (measured as the number of years since formal incorporation), including 

them as control variables captures any remaining variance related to the traditional financial 

growth cycle (e.g., Berger and Udell, 1998).  

Firms often use multiple sources of outside financing (Cosh et al., 2009), for which we also 

control. Firms with long-term bank debt outstanding have established lending relationships, 

which reduces information asymmetry and, as such, provides easier access to additional and 

cheaper bank debt (Berger and Udell, 1995). Moreover, entrepreneurs in these firms have shown 

their ability (and willingness) to attract bank debt and, by learning from past financing events, 

 
9 Given our research focus, we cannot control for all variables (e.g., amount of equity crowdfunding being sought) 
used in prior research that only had data on firms that searched for equity crowdfunding and examined the success 
factors on crowdfunding platforms (e.g., Vismara, 2018). Indeed, we focus on what differentiates firms that searched 
for equity crowdfunding (and were either successful or not) from those firms that did not search for crowdfunding. 
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Table 2.1 
Matched samples. 
This table presents the industry distribution (on section level) and the mean (median) values of firm age and size for the matched samples of firms that searched 
for equity crowdfunding and those that did not list on crowdfunding platforms. All variables are measured at the time of searching for equity financing between 
2012 and 2015 (included). We consider two one-to-one matched samples to demonstrate that our results are independent of the matching sample employed. First, 
we form a matched sample based on a random set of independent firms from the population of UK firms (Sample 1). Second, we perform a matching procedure 
on a sample of UK firms that raised debt financing at the same period as firms that searched for equity crowdfunding (Sample 2), because all the firms in Sample 
1 do not necessarily need financing. Wilcoxon tests and t-tests on the differences between the firms that searched for equity crowdfunding and the matched 
control group are reported.  

Panel A: Sample 1                           

Industry distribution Year 0 
 

Firm age Year 0 
 

Searched ECF Matched firms 
  

Searched ECF Matched firms p 
C Manufacturing 0.18 0.16 

 
Median 

 
3.00 3.00 0.618 

G Wholesale and retail trade 0.22 0.21 
 

Mean 
 

4.25 4.10 0.618 
I Accommodation and food service activities 0.04 0.04 

 
SD 

 
3.18 2.74 

 

J Information and communication 0.23 0.19 
 

Number of firms 277 277 
 

M Professional, scientific and technical activities 0.08 0.12 
      

N Administrative and support service activities 0.08 0.08 
 

Firm size Year 0 
 

S Other service activities 0.06 0.06 
  

Searched ECF Matched firms p      
Median 

 
60,065 55,127 0.514      

Mean 
 

204,366 196,836 0.873      
SD 

 
438,771 427,067 

 
     

Number of firms 277 277 
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Table 2.1 - continued         
         
Panel B: Sample 2                 
                    
Industry distribution Year 0   Firm age Year 0 

 

Searched ECF Matched firms     Searched ECF Matched firms p 
C Manufacturing 0.18 0.17   Median    3.00 3.00 0.503 
G Wholesale and retail trade 0.22 0.22   Mean   4.25 4.25 0.911 
I Accommodation and food service activities 0.04 0.04   SD   3.18 2.61 

 

J Information and communication 0.23 0.23   Number of firms 277 277 
 

M Professional, scientific and technical activities 0.08 0.08       
   

N Administrative and support service activities 0.08 0.08   Firm size Year 0 
 

S Other service activities 0.06 0.03     Searched ECF Matched firms p 
          Median    60,065 54,377 0.544 
          Mean   204,366 199,983 0.975 
          SD   438,771 448,250 

 

          Number of firms 277 277 
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are more likely to search for debt financing again in the future (De Haan and Hinloopen, 2003). 

We therefore control for long-term debt as the ratio of long-term financial debt to total assets. 

Firms may also use short-term financial debt, including short-term bank loans and trade credit. 

Again, these sources of financing reduce the need for other financing, such as equity 

crowdfunding. We control for short-term debt as the ratio of short-term debt to total assets. We 

further construct a variable professional investor, which is a dummy variable equal to 1 when a 

professional investor (e.g., venture capitalist, angel investor) is a board member and 0 otherwise. 

We omitted this latter variable from the multivariate regressions because it perfectly predicts 

searching for equity crowdfunding. Indeed, firms in the matched samples that did not search for 

equity crowdfunding did not have any professional investors on their boards. This finding 

confirms how few firms actually attract traditional external equity funds (Cosh et al., 2009). 

 Firms with operational activities that generate sales and have customers may signal traction 

to the crowd (e.g., Vismara, 2018). Given that most firms in our sample are small, they report 

micro-entity or abbreviated accounts. These accounts lack profit-and-loss statements and, thus, 

sales data. As an alternative proxy to capture whether firms have customers, we construct a 

dummy variable trade debtors, which equals 1 when firms have customers that owe the firm 

money and 0 otherwise.10 Finally, small firms are also eligible for an audit exemption in the UK 

(Brav, 2009). While most of the firms in our sample are exempted, they may voluntarily have 

their financial accounts audited. The presence of an auditor may serve as a quality signal to 

outsiders and have an effect on the financing knowledge of entrepreneurs through financial 

consulting/expertise. Therefore, we construct a dummy variable financial auditor, which equals 

1 for firms that have an auditor and 0 otherwise.  

We further control for team-related variables. We control for the average age of the CEO, a 

proxy for the level of wealth and human capital of the CEO (Cabral and Mata, 2003). We include 

a dummy equal to 1 when firms are founder-led and 0 otherwise. Founders are often hesitant to 

search for traditional external sources of equity financing, such as venture capital or angel 

 
10 Firms generally give their customers several days (e.g., 45 or 65 days) to pay their bills. Small firms often need to 
conform to industry practices (Smith and Smith, 2002), and while these practices vary from industry to industry, it is 
a common complaint that trade debtors take too long to pay in nearly every industry. 
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investments, because these investors may constrain founders’ control of their firms (Sapienza et 

al., 2003). We also include the number of directors. In line with resource dependence theory 

(Pfeffer and Salancik, 2003), board members may bring substantial human capital and contribute 

to the financial decision-making process by collecting and exploiting relevant and timely 

information and knowledge from various stakeholders in and around the firm.  

Furthermore, empirical evidence indicates that (professional) social capital plays a role in the 

success rate of a crowdfunding campaign (e.g., Colombo et al., 2015) and therefore could also 

influence the search for equity crowdfunding. Proponents also often link their social network 

profiles to their crowdfunding campaign (e.g., Vismara, 2016). Because network contacts are 

critical in securing significant pledges the first days of the campaign, having a larger social 

network helps create momentum that attracts other investors to join. We therefore include 

LinkedIn connections to proxy for the professional social network. This variable is measured by 

the average number of connections on the LinkedIn profiles of the board members (divided by 

100). We also measure the presence of firms on Twitter. Twitter account is a dummy variable 

equal to 1 when the firm has a Twitter account and 0 otherwise. Firms with a Twitter account are 

more likely to have positive attitudes toward social media, which may make them more likely to 

search for financing on equity crowdfunding platforms. Furthermore, we control for a possible 

London effect, as 80% of the UK crowdfunding market is attributed to crowdfunding platforms 

located in London (Wright et al., 2015). Given the high concentration of equity crowdfunding 

platforms in London, a larger proportion of firms located in London could be attracted to these 

platforms in their search for financing. Thus, we include a dummy equal to 1 when the firm’s 

headquarters is located in London and 0 otherwise.  

We also control for the possibility that equity crowdfunding is more suitable for firms in 

particular industries (e.g., Cumming and Johan, 2016) or that the previous success of firms 

attracts similar firms to equity crowdfunding platforms. For this purpose, we construct a control 

variable industry success rate. We measure this variable as the percentage of firms in a focal 

firm’s industry that successfully raised financing on Crowdcube within the last 12 months. 

Industry dummies (two-digit) capture any remaining industry effects. Finally, we include year 

dummies to avoid any general economic trend or event driving our findings. These dummies 
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control for differences in the yearly average cost of financing or differences in the availability of 

financing sources across years. 
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Table 2.2 
Descriptive statistics. 
This table reports the descriptive statistics (number of observations, mean, median, and standard deviation) for both matched samples. Panel A provides the 
descriptive statistics for the firms that searched for equity crowdfunding and a set of matched firms based on a random set of UK firms (Sample 1). Panel B 
reports similar statistics but for the firms that searched for equity crowdfunding and matched firms based on a set of UK firms that raised debt in the same 
year (Sample 2). Wilcoxon tests and t-tests on the differences between the firms that searched for equity crowdfunding and the matched control group are 
reported. *, **, and *** represent statistical significance at the 10%, 5%, and 1% levels, respectively. 

  Panel A - Sample 1 Searched for ECF (successfully or not) Matched firms (random set of firms) Difference tests   

  Variable N Mean Median SD N Mean Median SD Mean   Median   
  Internal funds 277 -2.60 -1.04 3.45 277 -0.04 0.09 1.27 11.51 *** 14.94 *** 
  Excessive debt levels (negative equity) 277 0.55 1.00 0.50 277 0.19 0.00 0.40 -9.34 *** -8.68 *** 
  Excessive debt levels (95%) 277 0.59 1.00 0.49 277 0.32 0.00 0.47 -6.61 *** -6.37 *** 
  Excessive debt levels (90%) 277 0.61 1.00 0.49 277 0.37 0.00 0.48 -5.73 *** -5.57 *** 
  Tangible fixed assets ratio 277 0.16 0.03 0.24 277 0.15 0.02 0.24 -0.52   -0.80   
  Intangible fixed assets ratio 277 0.11 0.00 0.22 277 0.04 0.00 0.13 -4.21 *** -4.23 *** 
  Number of patent applications 277 0.79 0.00 4.04 277 0.00 0.00 0.00 -3.16 *** -4.99 *** 
  Firm size 277 10.23 10.72 2.84 277 10.14 10.89 3.18 -0.38   0.56   
  Firm age 277 3.25 2.00 3.19 277 3.11 2.00 2.75 -0.58   -0.49   
  Long-term financial debt ratio 277 0.24 0.46 0.00 277 0.12 0.00 0.31 -3.69 *** -2.44 ** 
  Short-term debt ratio 277 1.99 0.80 2.95 277 0.70 0.56 0.89 -7.09 *** -4.72 *** 
  Professional investor 277 0.05 0.00 0.22 277 0.00 0.00 0.00 -4.02 *** -3.97 *** 
  Trade debtors 277 0.84 1.00 0.37 277 0.69 1.00 0.46 0.00 *** -3.94 *** 
  Financial auditor 277 0.24 0.00 0.43 277 0.31 0.00 0.46 1.93 ** 1.93 ** 
  CEO age 277 43.66 43.00 13.30 277 42.66 50.00 11.17 -0.96   -0.55   
  Founder-led 277 0.99 1.00 0.12 277 0.99 0.00 0.11 -0.13   -0.13   
  Number of directors 277 2.35 2.00 1.35 277 1.80 2.00 0.87 -5.65 *** -4.89 *** 
  LinkedIn connections 277 2.14 1.83 1.82 277 0.45 0.00 1.15 -12.95 *** -13.39 *** 
  Twitter account 277 0.64 1.00 0.48 277 0.12 0.00 0.32 -14.94 *** -12.61 *** 
  London effect 277 0.50 1.00 0.50 277 0.15 0.00 0.36 -9.56 *** -8.86 *** 
  Industry success rate 277 0.38 0.27 0.30 277 0.38 0.27 0.30 -   -   
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Table 2.2 - continued 

  
Panel B - Sample 2 Searched for ECF (successfully or 

not) 
Matched firms (received debt 

financing) Difference tests 
  

  Variable N Mean Median SD N Mean Median SD Mean   Media
n 

  
  Internal funds 277 -2.60 -1.04 3.45 277 -2.26 0.00 5.43 2.50 ** 7.47 **

*   Excessive debt levels (negative 
equity) 

277 0.55 1.00 0.50 277 0.49 0.00 0.50 -1.37   -1.37   
  Excessive debt levels (95%) 277 0.58 1.00 0.49 277 0.62 1.00 0.48 1.02   1.02   
  Excessive debt levels (90%) 277 0.60 1.00 0.49 277 0.69 1.00 0.46 2.17 ** 2.16   
  Tangible fixed assets ratio 277 0.16 0.03 0.24 277 0.22 0.08 0.28 2.66 **

* 
2.87 ** 

  Intangible fixed assets ratio 277 0.11 0.00 0.22 277 0.05 0.00 0.16 -3.90 **
* 

-4.14 **
*   Number of patent applications 277 0.79 0.00 4.04 277 0.00 0.00 0.00 -3.38 **

* 
-5.35 **

*   Firm size 277 10.23 10.72 2.84 277 10.39 10.87 2.67 0.69   1.00   
  Firm age 277 3.25 2.00 3.19 277 2.87 2.00 0.00 -1.57   -1.72 * 
  Long-term financial debt ratio 277 0.24 0.46 0.00 277 1.08 0.01 2.08 4.29 **

* 
5.30 **

*   Short-term debt ratio  277 1.99 0.80 2.95 277 1.24 0.66 2.16 -3.49 **
* 

-2.28 ** 
  Professional investor 277 0.05 0.00 0.22 277 0.00 0.00 0.00 -4.02 **

* 
-3.97 **

*   Trade debtors 277 0.84 1.00 0.37 277 0.74 1.00 0.44 -2.85 **
* 

-2.84 **
*   Financial auditor 277 0.24 0.00 0.43 277 0.31 0.00 0.46 1.93 ** 1.93 ** 

  CEO age 277 43.66 43.00 13.30 277 46.16 45.00 11.09 2.91 **
* 

2.85 **
*   Founder-led 277 0.99 1.00 0.12 277 0.99 1.00 0.11 -0.13   -0.13   

  Number of directors 277 2.35 2.00 1.35 277 1.94 2.00 1.01 -4.13 **
* 

-3.61 **
*   LinkedIn connections 277 2.14 1.83 1.82 277 0.81 0.00 1.37 -9.97 **

* 
-10.16 **

*   Twitter account 277 0.64 1.00 0.48 277 0.19 0.00 0.39 -
12.28 

**
* 

-10.94 **
*   London effect 277 0.50 1.00 0.50 277 0.24 0.00 0.43 -6.73 **

* 
-6.48 **

*   Industry success rate 277 0.38 0.27 0.30 277 0.38 0.27 0.30 -   -   
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2.4. Results 

2.4.1. Descriptive statistics 

Table 2.2., Panel A, provides descriptive statistics on the firms that searched for equity 

crowdfunding and a set of matched firms based on a random set of firms (Sample 1). As Panel A 

shows, firms that searched for equity crowdfunding are more unprofitable than matched firms 

(p < 0.01). For example, the median firm that searched for equity crowdfunding accumulates 

losses just larger than its total assets, while the median matched firm accumulates profits that 

equal 9% of total assets. This finding provides initial supporting evidence for Hypothesis 1. 

Furthermore, firms that search for equity crowdfunding are more likely to have excessive debt 

ratios than matched firms (p < 0.01). Some 55% of firms that searched for equity crowdfunding 

have negative shareholders’ equity compared with 19% of matched firms. The average firm that 

searches for equity crowdfunding does not differ from the average matched firm in terms of asset 

tangibility (16% vs. 15%). For the average firm that searches for equity crowdfunding, 11% of 

assets are intangible, while this is only 4% for the average matched firm (p < 0.01). Moreover, the 

average firm that searches for equity crowdfunding has 0.79 patent applications, while none of 

the firms in the matched sample have patent applications. These findings provide initial 

supporting evidence for Hypotheses 2 and 3b. Taken together, firms in matched Sample 1 have 

more internal funds available and have more additional debt capacity than firms that searched 

for equity crowdfunding. 

The control variables also provide notable insights. Firms that search for equity 

crowdfunding have higher long- and short-term debt ratios than matched firms (p < 0.05 or 

better). Of note, some 5% of firms that search for equity crowdfunding have a non-executive 

director with a venture capitalist or angel investor background, while such directors are not 

present in the matched firms. We also find a remarkable difference in the trade debtors. While 

84% of firms that searched for equity crowdfunding have customers that owe them money, this 

is only 69% in the matched firms (p < 0.01). As expected, given that most firms are small, financial 

accounts are generally not audited; financial accounts are audited for 24% of firms that searched 

for equity crowdfunding and 31% of matched firms (p < 0.05). For both the sample of firms that 



 
 

43 
 

searched for equity crowdfunding and the matched sample, CEOs are in their early 40s on 

average, and nearly all firms are still founder-led. Firms that search for equity crowdfunding have 

more directors than matched firms on average (2.35 vs. 1.80; p < 0.01), and these directors are 

also better connected on LinkedIn (2.14 vs. 0.45; p < 0.01). Firms that searched for equity 

crowdfunding are more likely to be open to social media. Indeed, some 64% of firms that search 

for equity crowdfunding have a Twitter account, while this is only 12% for matched firms. Firms 

that search for equity crowdfunding are also more likely to be located in London than matched 

firms (50% vs. 15%; p < 0.01). 

Table 2.2., Panel B, reports similar statistics but for firms that searched for equity 

crowdfunding and matched firms based on a set of firms that raised debt (Sample 2). Insights 

from Panel B are broadly consistent with those from Panel A. More specifically, firms that 

searched for equity crowdfunding are more unprofitable than matched firms that raised debt (p 

< 0.05 or better). While the median firm that searched for equity crowdfunding accumulates 

losses just larger than its total assets, the median matched firm accumulates neither profits nor 

losses. This finding provides initial supporting evidence for Hypothesis 1. While 55% of firms that 

searched for equity crowdfunding have negative shareholders’ equity, this is slightly lower—but 

not significantly different—at 49% for the firms in matched Sample 2. This finding is not 

surprising, because we conducted a matching on a sample of firms that made an additional debt 

issuance. However, the firms in matched Sample 2 have more tangible assets and less intangible 

assets. These findings provide initial supporting evidence for Hypotheses 3a and 3b. Also with 

respect to the control variables, we obtain broadly similar insights from Sample 2. 

Appendix B reports correlations between the variables, except for industry and year 

dummies. The maximum variance inflation factor in all multivariate regressions reported is below 

5, which indicates that multicollinearity is not a concern (Neter et al., 1996).  

 

. 
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2.4.2. Main results 

Table 2.3. presents multivariate logistic regressions and reports marginal effects with robust 

standard errors. As highlighted before, we use two matched samples. Models 1 and 2 focus on 

the first matched sample based on a random set of firms (Sample 1), while Models 3 and 4 focus 

on the second matched sample of firms that made a debt issuance (Sample 2). We first present 

the baseline models with only controls (in Model 1 and 3) and then add the independent variables 

(in Models 2 and 4).  

 The control variables provide some interesting results. Firms with directors with more 

LinkedIn connections, firms with a Twitter account, firms with more directors and firms located 

in London have a larger probability of searching for equity crowdfunding. Thus, the factors that 

drive success on equity crowdfunding platforms (as suggested by prior research) are also the 

factors that drive firms to seek a listing on an equity crowdfunding platform.  

Supporting hypothesis 1, Models 2 and 4 indicate that firms with more internal funds are 

less likely to search for equity crowdfunding. Findings are not only statistically significant but are 

also economically meaningful. Model 2 (Model 4) shows that an increase from the mean to the 

mean +1 S.D. in the firm’s internal funds decreases the likelihood that firms search for equity 

crowdfunding by about 34 (15) percent. 

Table 5 further shows that firms with excessive debt levels are more likely to search for 

equity crowdfunding. Model 2 (Model 4) shows that firms with excessive debt levels (i.e., 

negative shareholders’ equity) are about 21 (12) percent more likely to search for equity 

crowdfunding. These findings support hypothesis 2a. While we fail to find an impact of tangible 

fixed assets on the probability that firms search for equity crowdfunding (hypothesis 2b), 

intangible fixed assets play an important role. Specifically, in Models 2 and 4, we find a positive 

and significant effect of asset intangibility on the probability of searching for equity 

crowdfunding. Based on Model 2 (Model 4) an increase from the mean to the mean +1 S.D. in 

the firm’s intangible fixed assets ratio increases the likelihood that firms search for equity 

crowdfunding by about 16 (13) percent. Thus, we find support for hypothesis 2c. 
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Table 2.3 
Regression analyses of the probability of searching for equity crowdfunding 
This table presents probit regressions using as the dependent variable a dummy variable equal to 1 for firms that searched for equity crowdfunding and 0 otherwise. 
The independent and control variables were introduced in Table 2 and defined in Appendix A. Models 1–4 focus on the matched sample based on a random set of 
UK firms (Sample1). Models 5–8 are based on the matched sample of UK firms that raised debt finance (Sample 2). In Models 1 and 5, we present the baseline 
model with control variables only. We then add different measures of excessive debts in Models 2–4 and Models 6–8. The reported coefficients are marginal effects 
to show the economic significance. Robust standard errors are reported in brackets below the coefficient values. *, **, and *** represent statistical significance at 
the 10%, 5%, and 1% levels, respectively.  

 

Dependent variable
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal

effect effect effect effect effect effect effect effect
Independent variables
Internal funds -0.209*** -0.200*** -0.201*** -0.041*** -0.036*** -0.033***

(0.044) (0.044) (0.045) (0.010) (0.010) (0.010)
Excessive debt levels (negative equity) 0.356*** 0.186***

(0.098) (0.065)
Excessive debt levels (>95%) 0.171** 0.052

(0.088) (0.062)
Excessive debt levels (>90%) 0.158* -0.035

(0.087) (0.061)
Tangible fixed assets ratio 0.187 0.214 0.209 0.059 0.095 0.104

(0.161) (0.152) (0.152) (0.103) (0.101) (0.102)
Intangible fixed assets ratio 0.743*** 0.821*** 0.806*** 0.598*** 0.586*** 0.587***

(0.18) (0.178) (0.176) (0.143) (0.141) (0.141)
Control variables
Firm size -0.020 -0.021 -0.026* -0.029** -0.029** -0.033** -0.034*** -0.033***

(0.012) (0.015) (0.015) (0.015) (0.012) (0.013) (0.013) (0.013)
Firm age 0.013 0.028** 0.028** 0.027** 0.012 0.016* 0.015 0.016*

(0.012) (0.013) (0.012) (0.012) (0.009) (0.010) (0.010) (0.009)
Long-term financial debt ratio 0.256*** -0.312** -0.193 -0.184 -0.06*** -0.147*** -0.123*** -0.109***

(0.090) (0.122) (0.118) (0.119) (0.016) (0.029) (0.027) (0.027)
Short-term debt ratio 0.106*** -0.201*** -0.147*** -0.144*** 0.020* -0.057*** -0.037** -0.026

(0.023) (0.055) (0.054) (0.055) (0.011) (0.020) (0.018) (0.018)
Financial auditor -0.112 -0.074 -0.089 -0.093 -0.060 -0.059 -0.060 -0.054

(0.075) (0.078) (0.078) (0.080) (0.057) (0.058) (0.058) (0.058)

This table presents probit regressions using as the dependent variable a dummy variable equal to 1 for firms 
that searched for equity crowdfunding and 0 otherwise. The independent and control variables were 
introduced in Table 2 and defined in Appendix A. Models 1–4 focus on the matched sample based on a 
random set of UK firms (Sample1). Models 5–8 are based on the matched sample of UK firms that raised 
debt finance (Sample 2). In Models 1 and 5, we present the baseline model with control variables only. We 
then add different measures of excessive debts in Models 2–4 and Models 6–8. The reported coefficients are 
marginal effects to show the economic significance. Robust standard errors are reported in brackets below Sample 1 Sample 2

Searched for equity crowdfunding Searched for equity crowdfunding
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Table 2.3 – continued 

 
 
 

 

Dependent variable
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal

effect effect effect effect effect effect effect effect
Trade debtors (dummy) 0.135 0.196** 0.219** 0.231** 0.166** 0.187** 0.199*** 0.193***

(0.083) (0.095) (0.093) (0.093) (0.069) (0.074) (0.073) (0.073)
CEO age 0.006** 0.005 0.005* 0.005* 0.001 0.000 0.000 0.000

(0.003) (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002)
Founder led 0.014 -0.044 -0.025 -0.037 0.013 -0.022 -0.017 -0.022

(0.175) (0.142) (0.148) (0.144) (0.221) (0.246) (0.238) (0.240)
Number of directors 0.127*** 0.064** 0.070** 0.070** 0.086*** 0.077*** 0.074*** 0.072***

(0.026) (0.029) (0.028) (0.028) (0.025) (0.027) (0.025) (0.025)
LinkedIn connections 0.161*** 0.168*** 0.169*** 0.170*** 0.102*** 0.112*** 0.112*** 0.111***

(0.021) (0.021) (0.021) (0.021) (0.016) (0.017) (0.017) (0.017)
Twitter account 0.431*** 0.428*** 0.412*** 0.415*** 0.360*** 0.355*** 0.352*** 0.353***

(0.063) (0.067) (0.066) (0.067) (0.054) (0.056) (0.055) (0.056)
London effect 0.254*** 0.233*** 0.239*** 0.242*** 0.180*** 0.161*** 0.168*** 0.169***

(0.067) (0.071) (0.071) (0.071) (0.055) (0.056) (0.056) (0.056)
Industry success rate 0.135 0.359** 0.315** 0.314** 0.112 0.220 0.197 0.187

(0.141) (0.154) (0.152) (0.152) (0.142) (0.139) (0.139) (0.139)
Year dummies yes yes yes yes yes yes yes yes
Industry dummies yes yes yes yes yes yes yes yes

Model diagnostics
Observations 554 554 554 554 554 554 554 554
Wald chi-squared 187.64*** 217.04*** 225.53*** 225.18*** 188.30*** 217.92*** 212.83*** 209.27***
Log-likelihood -194.156 -154.526 -159.265 -159.559 -260.262 -241.749 -245.258 -245.431
Pseudo-R2 0.47 0.58 0.57 0.57 0.35 0.40 0.39 0.39

This table presents probit regressions using as the dependent variable a dummy variable equal to 1 for firms 
that searched for equity crowdfunding and 0 otherwise. The independent and control variables were 
introduced in Table 2 and defined in Appendix A. Models 1–4 focus on the matched sample based on a 
random set of UK firms (Sample1). Models 5–8 are based on the matched sample of UK firms that raised 
debt finance (Sample 2). In Models 1 and 5, we present the baseline model with control variables only. We 
then add different measures of excessive debts in Models 2–4 and Models 6–8. The reported coefficients are 
marginal effects to show the economic significance. Robust standard errors are reported in brackets below Sample 1 Sample 2

Searched for equity crowdfunding Searched for equity crowdfunding
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2.4.3. Robustness and posthoc tests 

To assess the robustness of our results, we performed some additional tests. Detailed results of 

these tests are not reported here but are available upon request. We used alternative 

econometric techniques, independent variables (definitions and timing of measurement) and 

different matching techniques and methods. Specifically, rather than estimating multivariate 

logistic regression models we estimated linear probability models (Ganzach et al., 2000). We also 

used alternative independent variables (e.g. including alternative measurements for excessive 

debt by using different cut-off levels such as having more than 90% of a firm’s assets financed 

with debt). Next, we measured the independent variables at time t (rather than t-1) to address 

the concern that not all ventures that searched for equity crowdfunding filed their annual 

accounts before raising equity crowdfunding. We further used different matching methods (such 

as nearest neighbor matching and coarsened exact matching separately). All these tests 

produced qualitatively similar results. We have shown that financial characteristics differ 

between entrepreneurial firms seeking equity crowdfunding and those firms that do not search 

for equity crowdfunding. An immediate follow-up question would be whether the same financial 

characteristics also address campaign success. To address this question, we performed a posthoc 

test. Specifically, we estimate a logit model with a dependent variable campaign success, which 

is a dummy variable taking the value 1 if the venture had a successful campaign (i.e., achieved its 

funding goal), and zero otherwise. Conditional upon searching for equity crowdfunding, we fail 

to find a significant effect for most financial characteristics (a negative effect of tangible fixed 

assets at p < 0.05 is a notable exception) on campaign success.  This suggests that factors other 

than historical financial data are more important for crowdinvestors in making investment 

choices. Crowdinvestors may simply be more concerned about the future and the magnitude of 

the potential return if things work out. 
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2.5. Discussion  

2.5.1. Contributions 

The limited attention by prior research on the factors that drive entrepreneurial firms to search 

for equity crowdfunding is unfortunate considering that adverse selection issues may be 

prevalent (e.g., Akerlof and Shiller, 2015). The expanding equity crowdfunding market can 

provide fertile ground for manipulation and deception (phishing behavior) by taking advantage 

of the crowds’ limited incentives to conduct detailed, pre-investment due diligence and post-

investment monitoring. This possibility means that a better understanding of the characteristics 

of the firms that list on equity crowdfunding platforms is necessary because only the lowest-

quality firms may search for equity crowdfunding. The crowdfunding literature, however, shows 

that even high-quality firms might search for crowdfunding for multiple reasons, many of them 

not related to resolving possible financing constraints (e.g., Colombo et al., 2015; da Cruz, 2018; 

Schwienbacher and Larralde, 2012). This discussion raises some key questions about the role of 

financial characteristics in searching for equity crowdfunding. Our study provides first-time 

evidence on how entrepreneurial firms that search for equity crowdfunding differ from those 

that do not search for equity crowdfunding.  

Our evidence is consistent with predictions of the pecking order theory. Specifically, firms 

with less internal funds—that is, firms with less retained profits (or alternatively more retained 

losses)—are more likely to search for equity crowdfunding. Moreover, firms with limited 

additional debt capacity—that is, firms with debt levels that are already excessive and firms with 

more intangible assets—are more likely to search for equity crowdfunding. The prediction that 

firms with more tangible assets (an alternative measure of debt capacity) are less likely to seek 

equity crowdfunding, because they were expected to have access to debt financing, did not 

receive support. One potential reason is that tangible assets in small firms have little collateral 

value, as those currently available may already be used for securing existing debt, due to these 

firms’ short existence. 

Previous work on financing and capital structure decisions in entrepreneurial firms has 

often focused exclusively on the financing obtained or the intersection between demand and 
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supply for financing (for a similar observation, see Cassar, 2004). By exploiting the crowdfunding 

context in which firms searched (both successfully and unsuccessfully) for external equity 

financing, we provide unique insight into the demand for external equity financing. Thus, it is 

important for future research to control for selection issues or, in other words, take into account 

that firms self-select to list on an equity crowdfunding platform. While such selection issues have 

been frequently addressed in the venture capital literature (e.g., Baum and Silverman, 2004), 

they are largely left unexplored in the crowdfunding literature. 

Our study also contributes to the pecking order theory and entrepreneurial finance 

literature. Scholars (e.g., Bellavitis et al., 2017) have argued that the rise of new sources of 

financing, such as equity crowdfunding, might disrupt the traditional financial growth cycle 

(Berger and Udell, 1998), which is based on the pecking order theory. From a pecking order 

perspective, entrepreneurs raise external equity, such as equity crowdfunding, as a last resort. 

However, the position of equity crowdfunding within the pecking order theory is theoretically 

unclear because equity crowdfunding is different from traditional sources of external financing. 

Indeed, equity crowdfunding could theoretically be a first resort because it brings not only money 

but also important value-adding services (e.g., visibility, feedback), compared with bank debt. 

Several scholars also propose that there might be a reversed pecking order, in which 

entrepreneurs prefer external equity to debt finance, when entrepreneurs are relatively better 

informed on the assets in place rather than on new growth opportunities (Fulghieri et al., 2014) 

or when entrepreneurs value investors’ skills and value-added services (Garmaise, 2007). While 

traditional external equity investors also bring (different types of) value-added services, a key 

difference is that firms on equity crowdfunding platforms often provide much smaller equity 

percentages to a less coordinated and much larger group of small investors, thus retaining more 

control of their ventures. Despite these challenges for the pecking order theory, our findings are 

in line with this perspective because equity crowdfunding is considered as a last resort.  

Relatedly, in the traditional venture capital or angel investment context, information 

asymmetry and control issue are often intertwined, and their effects are difficult to disentangle. 

While the traditional pecking order theory focuses on information asymmetry as the principal 

mechanism that drives a pecking order, entrepreneurial finance scholars suggest that control 
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issues can actually serve as the principal mechanism (Sapienza et al., 2003). We focus on a 

context in which information asymmetry is abundant (e.g., Ahlers et al., 2005) but entrepreneurs 

can raise external equity with a much lower probability of hampering the control of their 

ventures. While control issues are undeniably important in financial decision making, we find that 

entrepreneurs also follow pecking order considerations when information asymmetry is high but 

control issues are less important. In doing so, we show that information asymmetry and related 

costs likely form a first-order concern for many entrepreneurs.  

 

2.5.2. Limitations and avenues for future research 

 As with any research, our study is not free of limitations, which may provide important 

avenues for future research. First, we do not provide theoretical insights or empirical evidence 

on how entrepreneurs choose between equity crowdfunding and traditional external equity 

financing. Theoretically, the pecking order theory does not specify how entrepreneurs choose 

between different sources of external equity finance (equity crowdfunding vs. angel finance vs. 

venture capital). Practically, for most entrepreneurs, when external funds are required, the most 

likely alternative is debt financing (Cosh et al., 2009). For firms that search for equity 

crowdfunding, traditional sources of external equity financing may simply not be available 

because the firms are too young or the amount of financing they need is generally smaller than 

what traditional investors, and particularly venture capitalists, are willing to provide. Future 

research that examines these issues will need a different theoretical lens. One approach could 

be to use control theory and examine how control is actually shared in equity crowdfunded firms. 

Moreover, do crowd investors (or which types of crowd investors) value more control? Collecting 

investment documentation of equity crowdfunding campaigns may help answer these questions.  

Second, while we provide first-time evidence on firms that searched—successfully or 

not—for equity crowdfunding and matched firms that did not search for crowdfunding, 

crowdfunding platforms also perform a selection themselves (e.g., Cumming and Zhang, 2016). 

This implies that we did not capture all the firms that searched for equity crowdfunding, but only 

captured those that searched for equity crowdfunding and received approval to list on an equity 

crowdfunding platform. However, it is important to note that our findings were unlikely driven 
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by this additional selection filter. Indeed, there is no reason equity crowdfunding platforms would 

prefer to select more unprofitable firms, with limited additional debt capacity. Thus, if anything, 

the additional selection by equity crowdfunding platforms would weaken our results. Still, 

heterogeneity in selection and due diligence activities by equity crowdfunding platforms warrant 

more research attention. In particular, one research avenue would be to investigate the role of 

platforms in the selection of firms that are allowed to launch a campaign and assess the extent 

to which platform characteristics affect the ultimate choice of financing by small firms. For 

example, an increasing number of platforms now pool crowd investors in a financial vehicle as a 

way to facilitate corporate governance in equity-crowdfunded firms. An open question is 

whether this affects the choice of entrepreneurs within the pecking order theory, given that it 

leads to different control mechanisms after financing.  

Finally, and in line with the previous point, we focus on one specific equity crowdfunding 

platform in the UK, namely Crowdcube. Future research could test whether our findings are 

generalizable to other equity crowdfunding platforms and to other countries, which may exhibit 

other platform structures, due diligence approaches, and contracting mechanisms (e.g., 

Cumming and Zhang, 2016). However, given that Crowdcube is one of the largest and more 

reputable equity crowdfunding platforms worldwide, and the UK has a relatively strongly 

developed equity crowdfunding market, it is unlikely that only Crowdcube would have access to 

entrepreneurs with limited internal funds and debt capacity while other platforms attract 

“better” firms. Still, it would be useful to examine how country- and platform-level characteristics 

(including different regulatory regimes adopted) influence entrepreneurs’ search for equity 

crowdfunding and examine more fully how equity crowdfunding influences firm outcomes in 

these contexts. 

 

2.5.3. Practical implications 

Our study has important implications for policy makers. A key challenge for policy makers 

is to find the right balance between protecting investors and facilitating access to financing that 

can reduce entrepreneurs’ financial constraints. While the former objective requires more 

stringent regulation (leading to higher costs for entrepreneurs), the latter calls for less regulation 
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so that transaction costs are reduced. Our results suggest that the pool of firms that search for 

equity crowdfunding do so as a last resort and thus are very risky. This finding suggests that 

actions to protect less sophisticated, small investors on equity crowdfunding platforms against 

hidden information or adverse selection problems would be well taken. Recent regulatory 

changes have already moved in this direction. For example, New Zealand has introduced 

(tightened) licensing regimes for equity crowdfunding platforms, requiring them to disclose 

selection criteria and to have adequate disclosure arrangements and question-and-answer 

forums. Various countries have also introduced investor limitations, to prevent less sophisticated 

investors from overly investing in any one firm (for an overview of various regulatory changes, 

see Hornuf and Schwienbacher, 2017). Some countries, such as the US, have also moved to 

requiring more detail in the documentation, including information about how the funds raised 

will be used and whether the funds are sufficient to meet the firm’s objectives. 

The findings are also important for crowd investors with limited means and incentives to 

perform detailed due diligence and monitoring activities. Investors should be cognizant that 

while equity crowdfunding might provide prospects for good financial returns in the future, the 

flip side is that firms on these platforms are high risk in nature. We also find in a post hoc test 

that financial variables (e.g., profitability) are generally not related to crowdfunding success. With 

the exception of asset tangibility, other financial variables do not explain the fundraising success 

on equity crowdfunding platforms. While this finding suggests that the crowd values more 

forward-looking variables or future growth rather than backward-looking financial variables, 

these latter variables might still be worthwhile to consider. Davidsson et al. (2009) illustrate that 

profitable firms are eventually more likely to reach the desirable state of high growth and high 

profitability. Still, investors should take great care when entering this market because these 

investment opportunities are particularly difficult to assess.  

Our findings are also important for entrepreneurs considering searching for equity 

crowdfunding. These entrepreneurs tend to end up in a pool of firms that often try to raise equity 

crowdfunding as a last resort because they lack internal funds and further debt capacity. Good 

firms may therefore be pooled with highly financially constrained firms, which in turn may affect 

the terms they have to offer when running an equity crowdfunding campaign. We find that more 
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than 40% of firms in our sample that unsuccessfully searched for equity crowdfunding have 

already failed in the meantime; this percentage is 2.9 times higher than for the firms in our 

sample that successfully raised equity crowdfunding and a staggering 7.2 times higher than firms 

that raised debt. Thus, failure to achieve funding goals during the equity crowdfunding campaign 

often threatens the very survival of the firm.  

 

2.6. Conclusion 

 Through a pecking order theory lens, we investigated the factors that drive firms to list on 

equity crowdfunding platforms. For this purpose, we used data from 277 firms that searched for 

equity crowdfunding on Crowdcube—a leading UK equity crowdfunding platform—and two 

matched samples of firms that did not list on (equity) crowdfunding platforms. We find that firms 

list on equity crowdfunding platforms as a last resort (i.e., when their internal funds and debt 

capacity are exhausted). These findings might also explain the relatively high failure rate of firms 

that unsuccessfully searched for equity crowdfunding. We hope that this study will further 

stimulate scholars to continue investigating entrepreneurs’ demand for equity crowdfunding and 

its implications for subsequent firm performance and growth. 
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Appendix A 
Variable definitions 

Variable Definition 
  Dependent variable   

  Searched for equity 
crowdfunding 

Dummy = 1 if a firm searched (successfully or not) for equity crowdfunding for 
the first time (0 otherwise) 

      Independent variables   
  Internal funds Ratio of the accumulated retained profits (or losses) to total assets 

  Excessive debt levels 
(negative equity) 

Dummy = 1 for firms having more debt than total assets  

  Excessive debt levels 
(95%) 

Dummy = 1 for firms having debt-to-total assets ratios above 95%  

  Excessive debt levels 
(90%) 

Dummy = 1 for firms having debt-to-total assets ratios above 90% 

  Tangible fixed assets 
ratio 

Ratio of the tangible fixed assets to total assets 

  Intangible fixed assets 
ratio 

Ratio of the intangible fixed assets (including R&D expenses and the value of 
patents, trademarks, and brand) to total assets 

  Number of patent 
applications 

Number of patent applications 

      Control variables   
  Firm size Ln (Total Assets +1) 
  Firm age Number of years from the founding year 
  Long-term financial 

debt ratio 
Ratio of the long-term financial debt to total assets 

  Short-term debt ratio Ratio of the short-term debt to total assets 
  Professional investor Dummy = 1 for firms having a non-executive director with a venture capital or 

business angel background   Trade debtors Dummy = 1 for firms having trade debtors (customers who owe the firm money)  
  Financial auditor Dummy = 1 for firms having a financial auditor 
  CEO age Age of the CEO  
  Founder-led  Dummy =1 for founder-led firms 
  Number of directors Number of directors in the board 
  LinkedIn connections Average number of directors' LinkedIn connections /100  

  Twitter account Dummy = 1 for firms having a Twitter account 
  London effect Dummy = 1 for firms where the headquarter is located in London 
  Industry success rate Percentage of firms that successfully searched for equity crowdfunding in an 

industry on Crowdcube in the year before 
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Appendix B  
Correlations matrix of the key variables and control variables used in Table 3 (Models 1 to 4; Matched Sample 1). 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
(1) Searched for equity crowdfunding 1
(2) Internal funds -0.4412* 1
(3) Excessive debt level (negative equity) 0.3703* -0.5010* 1
(4) Excessive debt level (95%) 0.2683* -0.3703* 0.9357* 1
(5) Excessive debt level (90%) 0.2343* -0.3488* 0.9013* 0.9632* 1
(6) Tangible fixed assets ratio 0.0223 -0.0029 0.1764* 0.1196* 0.1184* 1
(7) Intangible fixed assets ratio 0.1770* 0.0742 0.0624 -0.0909 -0.0668 -0.1284* 1
(8) Firm size 0.0162 0.1880* -0.0377 -0.0901 -0.0683 0.1663* 0.1984* 1
(9) Firm age 0.0249 0.0321 -0.0048 -0.0158 -0.0026 0.0276 -0.0585 0.1841* 1

(10) Long-term financial debt ratio 0.1556* -0.2185* 0.3790* 0.3258* 0.3294* 0.2086* 0.0571 0.1070* 0.0565 1
(11) Short-term debt ratio 0.2896* -0.7408* 0.5780* 0.5451* 0.5312* 0.0504 -0.0678 -0.1720* -0.0118 -0.0680
(12) Financial auditor -0.0508 0.0366 -0.0620 -0.0889 -0.0828 -0.0417 -0.0621 0.1664* 0.2214* 0.0034
(13) Trade debtors 0.1682* -0.0398 0.0709 0.005 -0.0187 -0.0013 0.0387 0.5245* 0.1287* 0.0031
(14) CEO age 0.0409 -0.0946* 0.0615 0.0743 0.0719 -0.0611 0.0431 0.0294 0.2802* 0.0777
(15) Founder led 0.2018* -0.1878* 0.0651 0.0029 0.0255 -0.0274 0.0273 -0.0333 0.0621 0.0915*
(16) Number of directors 0.2348* -0.1829* 0.0796 -0.0873 -0.0865 0.0417 0.0542 0.2535* 0.1490* 0.0882*
(17) LinkedIn connections 0.4842* -0.1610* 0.1213* -0.0875 -0.109 -0.0462 0.0347 0.0048 -0.0500 0.0345
(18) Twitter account 0.5377* -0.2890* 0.2216* 0.0663 0.0330 0.0454 0.0846* 0.0249 -0.0559 0.1170*
(19) London effect 0.3780* -0.1928* 0.1203* -0.0894 -0.0977 0.0484 0.0055 0.0691 -0.0291 0.0519
(20) Industry success rate 0.0056 0.0294 -0.0348 -0.0372 -0.0644 0.0669 0.0461 0.1683* 0.0637 0.0459

(11) (12) (13) (14) (15) (16) (17) (18) (19)
(11) Short-term debt ratio 1
(12) Financial auditor -0.0435 1
(13) Trade debtors 0.0680 0.1079* 1
(14) CEO age 0.0481 0.0624 0.0157 1
(15) Founder led 0.1103* -0.1100* -0.0074 0.0330 1
(16) Number of directors 0.0245 0.0926* 0.1528* 0.1126* 0.1450* 1
(17) LinkedIn connections 0.1187* 0.0341 0.0814 -0.0967* 0.0041 -0.0567 1
(18) Twitter account 0.2008* -0.0770 0.1653* -0.0627 0.1102* 0.1814* 0.3652* 1
(19) London effect 0.1043* -0.0117 0.0927* -0.1441* 0.0577 0.1778* 0.2516* 0.3357* 1
(20) Industry success rate -0.0361 0.0456 0.0937* -0.0419 -0.0758 0.0625 0.0601 0.0458 0.0524

N = 554
* p < 0.05
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Appendix B - continued 
Correlations matrix of the key variables and control variables used in Table 3 (Models 5 to 8; Matched Sample 2). 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
(1) Searched for equity crowdfunding 1
(2) Internal funds -0.1037* 1
(3) Excessive debt level (negative equity) 0.0573 -0.4109* 1
(4) Excessive debt level (95%) -0.0386 -0.3329* 0.8328* 1
(5) Excessive debt level (90%) -0.0861* -0.2985* 0.7619* 0.9149* 1
(6) Tangible fixed assets ratio -0.1103* 0.0437 0.1327* 0.1104* 0.1271* 1
(7) Intangible fixed assets ratio 0.1601* 0.0614 -0.0536 -0.0499 -0.0434 -0.1653* 1
(8) Firm size -0.0291 0.3751* -0.1934* -0.1896* -0.1449* 0.1795* 0.1700* 1
(9) Firm age 0.0654 0.0004 -0.0383 0.0032 -0.0056 -0.009 -0.0480 0.1161* 1

(10) Long-term financial debt ratio -0.1758* -0.4838* 0.3571* 0.3090* 0.2912* 0.0729 -0.0204 -0.0845* -0.0358 1
(11) Short-term debt ratio 0.1440* -0.7112* 0.4244* 0.3705* 0.3477* -0.0291 -0.0674 -0.3755* 0.0064 -0.0336
(12) Financial auditor -0.0611 0.0554 -0.0415 0.0366 -0.0015 0.0915* -0.0472 0.0955* 0.0187 -0.0203
(13) Trade debtors 0.1179* 0.0868* -0.0121 -0.0631 -0.0723 -0.0513 0.0114 0.4515* 0.0807 -0.0478
(14) CEO age -0.1202* -0.0444 -0.0120 0.0192 0.0405 -0.0008 0.0961* 0.0629 0.1942* 0.1250*
(15) Founder led -0.0057 0.0164 0.0345 0.0268 -0.0554 0.0583 0.0171 -0.0246 0.0172 0.0366
(16) Number of directors 0.1696* -0.1113* -0.0306 -0.0696 -0.0569 -0.0409 0.0631 0.2719* 0.1237* 0.1231*
(17) LinkedIn connections 0.3836* 0.0084 -0.0061 -0.0478 -0.0645 -0.1683* -0.0081 -0.0450 -0.0540 -0.0744
(18) Twitter account 0.4549* -0.0780 0.0433 0.0085 -0.0258 -0.0876* 0.1026* 0.0007 0.0118 -0.0581
(19) London effect 0.2696* -0.1016* 0.0436 -0.0220 -0.0287 -0.0676 0.0226 0.0164 0.0206 0.0119
(20) Industry success rate -0.1351* 0.0621 0.00940 0.0379 0.0274 -0.0348 -0.0695 0.0203 0.0790 0.0396

(11) (12) (13) (14) (15) (16) (17) (18) (19)
(11) Short-term debt ratio 1
(12) Financial auditor -0.0587 1
(13) Trade debtors -0.0773 0.0790 1
(14) CEO age -0.0034 0.0173 0.0280 1
(15) Founder led -0.0359 0.0095 -0.0617 0.0021 1
(16) Number of directors -0.0301 0.0340 0.2058* 0.0509 0.0133 1
(17) LinkedIn connections 0.0119 -0.0420 0.0687 -0.1941* 0.0155 -0.0692 1
(18) Twitter account 0.0998* -0.0464 0.1117* -0.1548* 0.0671 0.1540* 0.3145* 1
(19) London effect 0.0657 -0.1501* -0.004 -0.1506* -0.0939* 0.1413* 0.1785* 0.1682* 1
(20) Industry success rate -0.0338 0.0511 0.0588 0.0459 0.0202 0.0150 -0.0640 -0.0783 -0.0815*

N = 554
* p < 0.05
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Abstract 

This paper provides a first-time glimpse into the post-campaign financial and innovative 

performance of equity-crowdfunded (ECF) and matched non-equity-crowdfunded (NECF) firms. 

We further investigate how direct and nominee shareholder structures in ECF firms are 

associated with firm performance. We find that ECF firms have 8.5 times higher failure rates than 

matched NECF firms. However, 3.4 times more ECF firms have patent applications than matched 

NECF firms. Within the group of ECF firms, we find that ECF firms financed through a nominee 

structure make smaller losses, while ECF firms financed through a direct shareholder structure 

have more new patent applications, including foreign patent applications. Our findings suggest 

that there are important adverse selection issues on equity crowdfunding platforms, although 

these platforms also serve as a catalyst for innovative activities. Moreover, our findings suggest 

that there is a more complex relationship between dispersed versus concentrated crowd 

shareholders and firm performance than currently assumed in the literature.  
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3.1. Introduction  

Entrepreneurs require financial resources to form and grow their firms, yet internal funds are 

rarely sufficient to fuel entrepreneurs’ aspired growth (e.g., Cassar, 2004; Cosh et al., 2009; 

Vanacker & Manigart, 2010). Moreover, young and small firms often experience significant 

problems in acquiring external funds (Berger & Udell, 1998; Carpenter & Petersen, 2002)—

problems that have worsened after the global financial crisis (Block & Sandner, 2009; Cowling et 

al., 2012). More recently, crowdfunding represents a ‘new’ source of financing that plays a 

progressively more important role in the financing of entrepreneurial firms (Bellavitis et al., 2017; 

Block et al., 2018a; Bruton et al., 2015; Cumming & Vismara, 2017; Fleming & Sorenson, 2016; 

Short et al., 2017). 

 In line with the increasing popularity of crowdfunding, scholarly research has followed suit 

with early research mainly focusing on (a) identifying success factors in raising different types of 

crowdfunding and (b) funding dynamics on crowdfunding platforms (e.g., Ahlers et al., 2015; 

Allison et al., 2015, 2017; Block et al., 2018b; Butticè et al., 2017; Chan & Parhankangas, 2017; 

Colombo et al., 2015; Courtney et al., 2017; Davis et al., 2017; Giudici et al., 2018; Mollick, 2014; 

Vismara, 2016, 2018; Vulkan et al., 2016). Scholars have also started exploring post-campaign 

outcomes, with a primary focus on the follow-on funding and survival of projects funded through 

reward-based crowdfunding platforms (e.g., Butticè et al., 2017; Colombo & Shafi, 2016; Mollick, 

2014; Mollick & Kuppuswamy, 2014). 

Few studies, however, have focused on the outcomes of firms funded through equity 

crowdfunding1, which is fundamentally different from reward-based crowdfunding (Vismara, 

2018). Notable exceptions include Drover et al. (2017), Hornuf and Schmitt (2017), and Signori 

and Vismara (2018). In particular, these studies have examined follow-on fundraising, failures, 

and exits.2 We build on and extend this stream of research by providing a dynamic picture of firm 

financial and innovative performance and by comparing the performance of equity-crowdfunded 

firms to similar firms that have raised other sources of capital. Finally, equity crowdfunding 

platforms adopt different shareholder structures (Hornuf & Schwienbacher, 2018), but we lack 

an insight on how this heterogeneity relates to firm performance (Cumming & Wright, 2017). 
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We address these gaps and ask the following related research questions: How do equity 

crowdfunded (ECF) firms perform relative to matched non-equity crowdfunded (NECF) firms that 

raised other forms of capital? And, how do ECF firms financed through a direct shareholder 

structure perform relative to ECF firms financed through a nominee structure? How ECF firms 

perform is a critical question because corporate governance issues may be particularly important 

in this setting. Indeed, equity crowdfunding is the only form of crowdfunding where a potentially 

large number of new shareholders enter the firm (Bruton et al., 2015). Moreover, contrary to 

reward-based campaigns that are launched mostly by individuals and often represent artistic 

projects that generally do not relate to a firm, in equity crowdfunding the proponent is always a 

firm (Vismara, 2018). Finally, the equity crowdfunding context is characterized by significant 

information asymmetries, where small crowd investors may have limited resources and 

incentives to perform detailed due diligence and monitoring activities (Ahlers et al., 2015).  

Our research also connects and contributes to a broader literature. First, a large literature 

has shown that ownership type and structure may substantially affect firm performance (e.g., 

Dalton et al., 2003; Kumar & Zattoni, 2017). Within the domain of equity financing, for instance, 

studies have shown that there are significant differences in the post-investment growth and 

failure rates of venture capital-backed versus non-venture-capital-backed firms (Manigart et al., 

2002; Puri & Zarutskie, 2012). Similarly, others have shown differences in the post-investment 

evolution of angel-backed versus non-angel-backed firms (Collewaert et al., 2010). However, 

findings from these studies are not necessarily generalizable to ECF firms because various 

differences exist between traditional outside equity financing, and equity crowdfunding. For 

example, while traditional outside equity investors often rely on detailed due diligence to reduce 

adverse selection issues, equity crowdfunding relies on the wisdom of the crowd (Schwienbacher 

& Larralde, 2012). Moreover, while outside equity investors are often actively involved in their 

portfolio firms to reduce potential moral hazard issues and to add value, equity crowd investors 

are more passive within the firms they finance (Block et al., 2018a). Still, equity crowd investors 

may provide valuable feedback and become brand ambassadors for the firm and its products 

(Schwienbacher & Larralde, 2012). In this paper, we will thus provide a first-time glimpse into 

how ECF firms perform relative to NECF firms that raised other forms of capital.3 
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 Second, not all equity crowdfunding is the same and the equity crowdfunding context 

provides a unique context for examining different shareholder structures in young 

entrepreneurial firms (e.g., Cumming & Wright, 2017). As Filatotchev and Wright (2017: 11) 

observe “in studies on entrepreneurial firms there is oftentimes a lack of recognition of the 

different ownership structures and goals which may affect the structure and processes of 

governance”. In this paper, we compare the performance of firms that received equity 

crowdfunding through a direct shareholder structure, wherein crowd investors become legal 

shareholders of the business they support, to the performance of firms that received equity 

crowdfunding through a nominee structure, wherein equity crowdfunding platforms hold and 

manage the shares of the supported firms on behalf of the crowd investors. This comparison will 

further allow us to provide new insights into the benefits of concentrated versus dispersed crowd 

shareholders (e.g., Kumar & Zattoni, 2017).  

3.2. Hypotheses 

3.2.1. Equity Crowdfunding and Firm Performance 

There are several reasons to expect that ECF firms might outperform NECF firms that raised other 

sources of capital. These reasons include equity crowdfunding’s unique selection mechanism—

“the wisdom of crowds”—and extra-financial benefits. 

First, firms that successfully raise equity crowdfunding survived “the wisdom of the 

crowd”; this principle entails that the crowd displays more wisdom than an individual (even an 

expert) when solving problems or making decisions (Schwienbacher & Larralde, 2012; 

Surowiecki, 2005). The wisdom of the crowd effect relies on filtering out noise in individual 

problem solving, by averaging over large numbers and thereby canceling out the effect of 

individual noise (Surowiecki, 2005). While wisdom of the crowd effects have been primarily 

examined for relatively simple problems that require single estimates, there is evidence that this 

effect is also valid for problems or decision making that require the coordination of multiple 

pieces of information (Yi et al., 2012), such as investment decision making.  
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Moreover, recently, there is also evidence of wisdom of crowd effects in reward-based 

crowdfunding (Mollick & Nanda, 2016) and lending-based crowdfunding (Iyer et al., 2015) 

contexts. Mollick and Nanda (2016), for instance, find large agreement between the funding 

decisions of crowds and experts related to theatre projects. In addition, they fail to find 

quantitative or qualitative differences between projects selected by the crowd alone and those 

selected by both the crowd and experts. Thus, while each individual crowd investor may have 

relatively limited resources (such as industry knowledge) and economic incentives to perform 

due diligence, combined, the crowd could succeed in selecting firms with greater financial and 

innovative potential. After all, multiple perspectives and backgrounds should foster smarter 

decision making in ways that simple experience or knowledge does not (Mollick & Nanda, 2016; 

Mollick & Robb, 2016).4 Generally speaking, the benefits of speed, scale, and diversity in 

experience and background of crowd investors ensure a unique selection mechanism that may 

be superior to that of any individual even when that individual is an expert. These wisdom of the 

crowd effects thus entail that crowds can select firms with greater financial and innovative 

potential, which in turn could result in better post-investment performance for ECF firms 

compared to NECF firms that did not undergo such crowd scrutiny.  

Second, next to its unique selection mechanism, equity crowdfunding may have non-

financial benefits that contribute to firm performance. For example, the equity crowdfunding 

campaign provides a forum from which ECF firms may obtain valuable feedback (Belleflamme et 

al., 2014). In general, the value of customer feedback and the importance of leveraging the crowd 

for the development of products and services has long been recognized in the marketing and 

innovation management literature (e.g., Lovelock & Young, 1979; Gruner & Gomburg, 2000; 

Prahalad & Ramaswamy, 2004, Mahr et al., 2013). By incorporating (prospective) customer 

preferences into new products or services ECF firms might foster new product success and spur 

firm innovation (e.g., Joshi & Sharma, 2004). Especially, firms that suffer from liabilities of 

newness and smallness would benefit from customer participation (Chang & Taylor, 2016).  

Even though crowd investors are investors, and thus sensu stricto not customers, there is 

evidence that their behavior conforms to customer participation as they invest to become part 

of the entrepreneurial firm. Indeed, recent studies highlight that crowdfunding participants are 
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intrinsically motivated to take an active role in the innovation conversation (e.g., Stanko & 

Henard, 2017). Supporting their knowledge contribution, some crowdfunding participants have 

been granted advisory board positions because of their exceptional knowledge and experience. 

Also, various entrepreneur testimonials echo that engaged crowd investors offer more than just 

money; entrepreneurs acknowledge that they solicited the crowd for feedback and responded 

to this feedback with adjustments to product design, marketing and pricing strategies to ensure 

a timely and successful commercialization (Grell et al., 2015). Moreover, Schwienbacher and 

Larralde (2012) argue that investors can become ambassadors and may “crowd-brand” the 

company to others, thereby spurring commercialization. Finally, successful equity crowdfunding 

campaigns can create market awareness and visibility (Schwienbacher & Larralde, 2012), which 

is often essential for young and small firms that need to attract additional resources to support 

their development (Vanacker & Forbes, 2016). 

NECF firms that raise other sources of capital may also benefit from extra-financial 

resources. For instance, venture capital and angel investors provide value-adding services (e.g., 

Sapienza et al., 1996). However, it is important to acknowledge two points. First, research 

findings on the performance effects of receiving venture capital are mixed. In their meta-analysis, 

Rosenbusch et al. (2013) synthesize 76 empirical samples on 36,567 firms and find only a 

negligible effect of venture capital on firm financial performance. Second, and more importantly, 

the majority of firms do not raise venture capital or angel investments (Cosh et al., 2009); they 

are unable or unwilling to do so.5 Thus, new capital generally comes from additional investments 

made by the entrepreneurs themselves, family members or friends. These (internal) sources of 

capital generally do not provide extra-financial benefits. Combined, the extra-financial benefits 

in NECF firms that raise other sources of capital are generally very limited. 

Taken together, equity crowdfunding’s unique selection mechanisms and/or extra-

financial benefits should enhance an ECF firm’s financial and innovative performance relative to 

NECF firms that raise capital from other sources. Thus,  

Hypothesis 1. ECF firms will exhibit higher (a) financial and (b) innovative performance, 

relative to matched NECF firms that raised other sources of capital. 



 
 

69 
 

 

3.2.2. Shareholder Structures and Firm Performance in Equity Crowdfunding 

Not all equity crowdfunding platforms work in the same way, however (Cumming & Wright, 2017; 

Hornuf & Schwienbacher, 2018). Specifically, shareholder structures may vary across equity 

crowdfunding platforms. One possibility is a direct shareholder structure wherein each crowd 

investor becomes a direct shareholder of the firm he or she funds. Another possibility is the 

nominee structure wherein the crowd is represented by one legal shareholder (i.e. the nominee) 

who holds the shares on behalf of the crowd investors. While some equity crowdfunding 

platforms use a nominee structure, others use a direct shareholder structure. 

It is widely accepted in the corporate governance literature that concentrated 

ownership—associated with a nominee structure—reduces agency costs and, as such, results in 

improved firm performance (e.g., Barry et al., 1990; Jensen & Meckling, 1976; Shleifer & Vishny, 

1997). This positive effect is mainly due to more efficient monitoring: higher ownership 

concentration makes it easier to act collectively because one has more incentive and power to 

monitor management. Moreover, as there are simply fewer owners to coordinate with, high 

ownership concentration is associated with lower coordination costs (Dharwadkar et al., 2000). 

We argue that a similar argument holds in equity crowdfunding and hence that ECF firms financed 

through a nominee structure should outperform ECF firms financed through a direct shareholder 

structure. 

One of the key mechanisms through which investors can mitigate agency conflicts is 

through monitoring. In a direct shareholder structure, however, many small crowd investors may 

not only lack the power, but also the economic incentives to monitor (Ahlers et al., 2015). For 

individual crowd investors, it simply does not make economic sense to bear significant 

monitoring costs (even if they would have the power to influence management) given their 

relatively small investments and the possibility that others free-ride on their monitoring activities 

(e.g., Hart, 1995). Thus, the monitoring of management in ECF firms financed through a direct 

shareholder structure might be less than optimal. 
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Moreover, in a direct shareholder structure, the firm is expected to be faced with more 

constraints and expenses. First, the process of shareholder approval will be more complex, 

formalistic, expensive and lengthier. Shareholder approval is required for events such as director 

elections, fundamental changes to the constituent instruments of the company, recapitalizations, 

sales of significant assets and mergers. Consider, for instance, a typical firm raising £200,000 via 

equity crowdfunding from 144 backers in a direct shareholder structure. The large majority (75%) 

of crowd investors have voting rights (Signori & Vismara, 2018). When the firm would need 

follow-on financing, depending on the articles of association, all 144 crowd investors might need 

to be consulted, and crowd investors who are entitled to vote (let’s assume 75%, i.e. 108 

individual investors) would need to sign and return a document to the firm. Some shareholders 

may be quite passive investors and therefore may have to be contacted repeatedly to get their 

approval. Moreover, the more ownership becomes dispersed, the more challenging it will be to 

align the interests of all crowd investors (Wang et al. 2015); i.e. they may simply disagree on what 

they consider to be the best solution. All of this combined results in a more costly decision-

making process compared to a situation where the firm would only need to deal with one 

shareholder, as would be the case in a nominee structure.  

Second, to get shareholder approval firms need to maintain a proper and up-to-date 

shareholder list. Again, maintaining such a list will likely be more complex and will take a lot of 

the entrepreneur’s time and effort in a direct shareholder structure. This is an important issue as 

failing to properly maintain such a shareholder register may result in more professional investors 

shying away from the firm for follow-on financing. Moreover, being aware of the agency conflicts 

in a direct ownership structure and the complexity of shareholder management as described 

above, professional investors may be reluctant to invest in such firms (e.g., Drover et al., 2017). 

Indeed, a direct shareholder structure that results in more complex capitalization tables makes 

the administration and negotiation in financing rounds and exits more difficult. Further, for 

professional investors it is imperative that their portfolio companies scale quickly (Puri & 

Zarutskie, 2012). Interacting with and convincing many separate crowdinvestors (rather than one 

nominee) may thus decrease decision speed and the odds of scaling successfully. Overall, there 

are several reasons why professional investors may be reluctant to provide follow-on financing 
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to firms with dispersed crowd shareholders. Still, such financing may be crucial for firms to foster 

their development and allow them to exploit innovations.6 

In contrast, a nominee structure has clear advantages compared to the direct shareholder 

structure. All else equal, given that nominees manage all crowd shares, they have more power 

and incentives to monitor relative to individual crowd investors. The individuals or firms that 

serve as nominees generally share in the value that is created at exit explaining their increased 

monitoring incentive. The fact that a firm only has to deal with one shareholder (i.e. the nominee) 

may further result in distinct effectiveness to reach shareholder approval. Nominee structures 

can thus be a means to create incentive alignment between crowd investors. In a nominee 

structure, the nominee also takes the role of legal representative, who has the capacity to make 

decisions on behalf of crowd investors. For example, in most cases, nominees have special rights 

(such as drag along and tag along rights) that allow them to make decisions for crowd investors 

when follow-on financing or an exit has to be negotiated. A nominee structure may, therefore, 

be a particularly important governance structure that enhances firm performance by reducing 

the negative effects arising from the agency conflicts in a direct ownership structure. Moreover, 

a nominee structure may lower coordination costs related to a dispersed direct ownership 

structure.  

Of course, if a nominee structure would only have advantages relative to a direct 

ownership structure, all entrepreneurs would choose that structure and it would be the only one 

we would observe. An advantage of the direct shareholder structure, and a particularly potent 

reason why entrepreneurs may prefer it, is that it allows entrepreneurs to retain more control 

over their firms. Entrepreneurs generally value control (Sapienza et al., 2003), and when each 

crowd investor is a direct shareholder, all else equal, they will have less power to influence 

entrepreneurs relative to a block of crowd shareholders that are managed and coordinated by a 

nominee. While retaining more control is valuable from the perspective of the entrepreneur, it 

does not necessarily benefit firm performance due to agency issues described above. Direct 

shareholdership might also foster “a feeling of belonging” by being more directly involved in an 

entrepreneurial firm (Belleflamme et al., 2014: 589). Such more direct involvement could benefit 

the provision of extra-financial resources from a broader, more diverse set of people, which could 
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be particularly influential to obtain new ideas or perspectives. Ultimately, the disadvantages of a 

direct shareholder structure (i.e., agency conflicts and coordination costs) relate to such central 

issues in entrepreneurial finance and corporate governance that they are likely to outweigh the 

advantages of such a structure for firm performance. Thus, 

Hypothesis 2. Within the group of ECF firms, firms that are financed through a nominee 

structure will exhibit higher (a) financial and (b) innovative performance, relative to 

matched firms that are financed through a direct shareholder structure. 

 

3.3. Method 

3.3.1. Empirical Setting 

In this section, we provide details on our empirical setting. We start with discussing equity 

crowdfunding and shareholder rights in the UK. We then further discuss the two UK-based 

platforms that we use for the purpose of our study, namely Crowdcube and Seedrs. 

Equity crowdfunding and shareholder rights in the UK. Our empirical setting is the equity 

crowdfunding market in the UK, the largest and most developed equity crowdfunding market in 

Europe. The UK accounted for nearly 40% of the global equity crowdfunding market in 2016. 

Hence, this setting provides us with sufficient firms that raised equity crowdfunding (e.g., 

Harrison, 2013; Ralcheva & Roosenboom, 2016; Signori & Vismara, 2018; Vismara, 2016, 2018; 

Vulkan et al., 2016; Walthoff-Borm et al., 2018). Moreover, the UK has established equity 

crowdfunding platforms that operate through a direct shareholder structure, a nominee 

structure, or a combination of both. Finally, the UK setting provides accounting data on small, 

privately held firms (Walthoff-Borm et al., 2018). This data is crucial for our research because it 

allows us to track the performance of ECF firms and matched NECF firms over time. 

 Previous research has provided an excellent description of equity crowdfunding regulations 

in different countries including the UK (Hornuf & Schwienbacher, 2017; Vismara, 2016). The types 

of shares that firms issue through equity crowdfunding campaigns are generally ordinary shares. 

Share rights are set out in the firm’s articles of association and can entitle shareholders to 
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dividends, participation in meetings of the firm, and voting rights (Vismara, 2016). The 2006 UK’s 

Companies Act gives shareholders particular rights.7 For example, private firms do not need to 

hold an annual general meeting, but minority shareholders with at least 5% of the total voting 

rights are able to require the firm to call a general meeting.8 If shareholders wish to have more 

information about the proposed content of the meeting, those representing at least 5% of the 

total voting rights may also require the firm to circulate a statement of up to 1,000 words 

providing detail on the matters to be considered. Minority shareholders holding more than 10% 

of the shares also have the right to prevent a meeting from being held on short notice. Besides, 

they have the right to have the firm’s annual accounts audited, at the firm’s expense, even when 

the firm is exempted from an audit. This request must be made in writing and arrive at least one 

month before the end of the financial year that the audit is being asked for. The bundle of rights 

as minority shareholders is thus dependent on the percentage of the total voting rights or total 

shares. Further, company directors must often pass a resolution granting authority to allot new 

shares. If a decision is thought to be unfairly prejudicial to minority shareholders (e.g., in case of 

severe down rounds without compelling disclosures), a shareholder may bring an “unfair 

prejudice” claim. There is no minimum shareholding level for bringing such an action.9  

 The shares crowd investors purchase are difficult to trade (Signori & Vismara, 2018). Recently 

though, equity crowdfunding platforms have started to experiment to increase liquidity. Some 

crowdfunding platforms with nominee structures have launched secondary markets. For 

example, Seedrs enables investors to trade shares at “fair value” to current investors in a given 

firm and when the firm is not subject to a major corporate transaction. Other platforms, such as 

Crowdcube, have organized an on-platform secondary share trade. In theory, crowd investors 

can also try to find an interested buyer to sell their shares to, subject to the firm’s articles of 

association, but finding interested buyers is a major challenge.  

 Crowdcube and Seedrs. We focus on Crowdcube and Seedrs, two mature generalist equity 

crowdfunding platforms (Vismara, 2016). Both are London-based and are typically viewed as the 

UK’s most active equity crowdfunding platforms. Together, they accounted for over 85% of all 

equity crowdfunding activity in 2016, with 134 deals for Crowdcube and 124 deals for Seedrs. 

Both platforms are hence roughly similar in terms of market dominance. Crowdcube and Seedrs 
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are also comparable in terms of the number of unique website visitors, with 146,454 and 147,650 

monthly visitors, respectively (data from similarweb.com). Both platforms also require a 

minimum investment of £10 and the investment terms are set by the entrepreneur. 

Crowdfunding platforms differ significantly in their due diligence activities (Cumming & Zhang, 

2018). However, both Crowdcube and Seedrs have active due diligence standards. In 2015, firms 

had similar success rates on both platforms with just under 55% of campaigns meeting or 

exceeding their targets. This suggests that—on average—the crowd views firms on both 

platforms as roughly equally investment ready.  

A crucial difference between Crowdcube and Seedrs is their deal structuring. While 

Crowdcube uses a direct ownership structure, Seedrs uses a nominee structure. During much of 

the timeframe of our study, entrepreneurs themselves could not choose for a different 

shareholder structure on a specific platform (i.e. both on Crowdcube and Seedrs there was no 

choice option).10 This differentiation in deal structuring has been emphasized in the media and 

business press and was highlighted as a key distinction between both platforms by their 

respective founders.11 

Under the direct ownership model, used by Crowdcube, the investors simply hold a direct 

equity investment in the firm. Depending on the presence of a possible investment threshold, 

they may receive A-shares with voting and preemptive rights when they invest at or above the 

threshold or receive B-shares without voting and preemptive rights when they invest below the 

threshold (Cumming et al., 2017). Crowdcube does not recommend any shareholders’ agreement 

for the crowd. Under the nominee structure, however, used by Seedrs, voting right and direction 

power over the crowds’ shares are held by the nominee.  

In the case of Seedrs, Seedrs Limited acts as the nominee. This means that the 

management board of Seedrs Limited consents on behalf of all individual shareholders. Seedrs 

does not appoint external nominees. It is the entire board that reviews and agrees on the 

decisions that come to Seedrs, as nominee, in relation to the portfolio companies. These 

decisions result from the subscription agreement between Seedrs and their portfolio companies. 

Each subscription agreement can be slightly different, but it will generally include consent rights 

in order to protect the investors. These consent rights cover things like winding-up the company, 
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issuing preference shares, transferring assets out of the company, making certain loans or 

increasing director salaries beyond an agreed level. This means that a firm that has raised 

investment through Seedrs does not have to manage several individual investors, as Seedrs 

Limited is authorized to take votes and issue consents on behalf of each Seedrs investor. 

 This difference in deal structure between both platforms further has implications for the fee 

structure they employ. Crowdcube and Seedrs do not charge a fee to entrepreneurs who want 

to list on their platforms. Crowdcube charges a success fee of 7% (excl. VAT) on the amount firms 

successfully raise. Seedrs uses a two-layered fee structure. First, they also charge a success fee, 

which equals 6% of the amounts firms successfully raise, and there is a £2,000 completion fee 

(excl. VAT). Second, on investments held by Seedrs as the nominee, Seedrs charges a fee of 7.5% 

on any value realized (at an exit) in excess of the capital invested. Seedrs does not charge any 

management fee for acting as nominee. This second component of Seedrs’ two-layered fee 

structure—similar to the “carried interest” in the venture capital setting (Gompers et al., 2009)—

ensures that the interests of Seedrs (as a nominee) are aligned with those of crowd investors. 

3.3.1. Data Sources and Samples 

We combined multiple data sources. We started from the current websites of Crowdcube and 

Seedrs. Next to both platforms’ current websites, we used multiple online resources, including 

the Wayback machine and TechCrunch, to reconstruct the population of ECF firms.12 Using 

additional data sources is important because not all previously funded equity crowdfunding 

campaigns are archived on both platforms’ current websites. Once we collected the ECF firms 

and their identifiers, we collected accounting data on these firms up to 2017. Disclosure 

requirements in the UK require privately held firms to publish annual accounting data on 

Companies House. We use Companies House as our primary data source to collect longitudinal 

accounting data on all of our sample firms from the year before the equity crowdfunding 

campaign up to 2 years after the campaign. Patent data is collected from Orbis Europe (formerly: 

Amadeus)—a database that comprises data on more than 2 million UK firms and a product of 

Bureau Van Dijk (BvD). BvD obtains the patent data from the PATSTAT database, a worldwide 



 
 

76 
 

database that contains bibliographical and legal status patent data and is maintained by the 

European Patent Office. 

 We start with the population of 260 UK firms that received equity crowdfunding on 

Crowdcube and 225 UK firms that received equity crowdfunding on Seedrs during the period of 

2012 to 2015 (inclusive). The sample selection process was based on several steps. First, 

consistent with our focus on equity crowdfunding in entrepreneurial firms, we excluded firms 

active in real estate. Second, we also excluded non-UK firms that applied for equity 

crowdfunding. This selection step helps us to further reduce the heterogeneity that may arise in 

reporting requirements and regulation across countries. Finally, we excluded firms that never 

filed financial statements. We retained 250 unique firms that raised equity crowdfunding.  

ECF-NECF matched sample. To construct the matched sample, we started from Orbis 

Europe. We first identified those firms that raised capital, but did not do so through equity 

crowdfunding (i.e. NECF firms). A capital increase is defined as a net change in capital from period 

t-1 to t, normalized by the capital in period t-1, in excess of 5% (Brav, 2009). We used a minimum 

threshold for the absolute amount of capital raised that equals the minimum equity financing 

amount of the ECF sample. We excluded firms that raised equity crowdfunding from Crowdcube, 

Seedrs or any other platform. We then used the coarsened exact matching and nearest neighbor 

matching algorithm (e.g., Bertoni et al., 2015) to select NECF firms that are similar to our ECF 

firms and raised capital in the same year. We perform all matching with replacement since Abadie 

and Imbens (2012) argue that this reduces possible biases. Accordingly, we matched each ECF 

firm based on its industry classification (i.e. Fama & French industry code), firm size (i.e. total 

assets), firm age (i.e. years since incorporation), firm performance (i.e. profit or loss scaled by 

total assets) and intangible assets ratio (i.e. intangible assets to total assets) in the year of the 

first equity crowdfunding campaign (e.g., Puri & Zarutskie, 2012). We collected longitudinal data 

from Companies House and Orbis Europe on these matched NECF firms up to 2017 as well. 

Together, this yielded a sample of 205 ECF and 205 NECF firms because it was not possible to find 

a good match for all ECF firms. 

One particular concern with comparing ECF and NECF firms is distinguishing selection 

from causation. As King and Nielsen (2016: 1) argue, the matching procedure that we use:  
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“is an increasingly popular method for preprocessing data to improve causal inferences 

in observational data ... The goal of matching is to reduce imbalance in the empirical 

distribution of the pre-treatment confounders between the treated and control groups ... 

The resulting process amounts to a search for a data set that might have resulted from a 

randomized experiment but is hidden in an observational data set. When matching can 

reveal this “hidden experiment,” many of the problems of observational data analysis 

vanish.”  

However, matching does not allow us to perfectly distinguish selection from causation (see also 

Puri & Zarutskie [2012], who are confronted with similar issues when comparing venture capital-

backed and non-venture-capital-backed firms). However, it does allow us to make claims about 

differences between ECF and NECF firms (and between ECF firms financed through a direct 

ownership structure and ECF firms financed through a nominee structure) that are similar on 

specific observable characteristics (e.g., industry, firm size, firm age, firm performance and 

intangible asset ratio) at the time (one of the) firms receives equity crowdfunding. Thus, “simple” 

selection on these observable variables is unlikely to explain our results. But more subtle 

selection on unobservable variables may still matter.  

Another commonplace concern with longitudinal data, particularly on new firms, is 

survivorship bias and sample attrition. In our data collection approach, however, we used 

multiple data sources to ensure that we capture all ECF firms funded through Crowdcube and 

Seedrs, irrespective of their current survival status. Some firms could fail very quickly after raising 

funds and this would make it impossible for us to collect accounting data on these firms. 

However, quick failures—and fraud cases—after successful crowdfunding campaigns are rare 

(e.g., Cumming et al., 2016; Mollick, 2014; Mollick & Robb, 2016). Moreover, we do not limit our 

analysis to firms that remain active during the entire time frame of our study. Rather, firms are 

included as long as their relevant data are available, thereby further limiting survivorship bias 

(e.g., Lasfer, 1997). Finally, we explicitly investigate the probability that ECF and NECF firms fail 

over time, thereby providing us additional insights into firm failure dynamics. It is important to 

note that much of our sample size decrease over time is simply a consequence of the very young 

nature of the equity crowdfunding market. Specifically, most firms in our sample raised equity 
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financing in 2015. This implies that they might not have reported additional financial accounts 

for up to two years by the end of 2017 (given delays between the closing of financial accounts 

and their publishing online in Companies House). 

ECF Direct – ECF Nominee matched sample. We further constructed another matched 

sample of ECF firms with a direct shareholder structure (funded through Crowdcube) and those 

with a nominee structure (funded through Seedrs) following a similar matching procedure as 

described above. We matched each ECF firm with a direct shareholder structure to an ECF firm 

with a nominee structure based on its industry classification, firm size and firm age.13 This yielded 

a second sample of 125 ECF firms with a direct shareholder structure and 125 ECF firms with a 

nominee structure.14 Given the limited number of ECF firms with a direct (nominee) shareholder 

structure, we did not add profitability and intangible assets ratios as additional matching 

variables because this would have reduced our sample. However, as we will detail below, both 

ECF firms with a direct shareholder structure and matched ECF firms with a nominee structure 

are already fairly similar in terms of profitability and intangible assets, even when these variables 

are not used as matching variables. 

One may wonder to what extent our results related to differences in post-investment 

financial and innovative performance between ECF firms with a direct shareholder structure 

(funded through Crowdcube) and those with a nominee structure (funded through Seedrs) will 

reflect differences in shareholder structures adopted by these platforms or rather reflect other 

potential platform effects. Two broad platform effects may be at work: selection and influence. 

With respect to platform selection effects (i.e., different platforms select or attract different 

firms), several measures ensure that these effects should be limited. First, we use a matched 

sample design (which minimizes the impact of selection effects—see also Puri and Zarutskie, 

2012). Second, given that all projects were funded by the crowd on either one of the platforms, 

this entails that the crowd collectively assessed all projects as “investment ready”. Thus, our 

results will most likely reflect differences in platform influence effects between Crowdcube and 

Seedrs. Ultimately, these platform influence effects reflect differences in the shareholder 

structure employed by both platforms. Indeed, by definition, Crowdcube is no longer involved in 

the firms financed through its platform post-investment. Rather, the members of the crowd act 
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as individual, direct shareholders. On Seedrs, however, the platform still influences the firms 

financed through its platform post-investment, because the platform remains active as a 

nominee.  

3.3.4. Variable Definitions 

This study investigates the post-investment evolution of ECF and matched NECF firms. In this 

regard, we are primarily interested in the evolution of financial and innovative performance. 

We use two variables in our analysis to measure the evolution of financial performance: 

profitability and failure rate. A key aspect of a firm’s financial performance is its profitability, 

which we measure as the profit or loss of the year scaled by total assets. Davidsson et al. (2009) 

illustrate that early profitability in firms is important to enable future profitable growth. We 

further measure whether firms fail. We track the failure rate and examine whether the timing of 

failure differs. Avoiding failure is a key concern for entrepreneurs and investors in early-stage 

firms (Damodaran, 2009). 

To capture innovative performance, we use the intangible assets ratio and the number of 

patent applications. First, the intangible assets ratio is measured as intangible fixed assets 

(including capitalized R&D expenses and the value of patents, trademarks, and brands) scaled by 

total assets (Michaelas et al., 1999).15 Second, we use the number of patent applications. We 

further differentiate between the number of UK and non-UK patent applications and investigate 

the number of granted patents.16 

 As highlighted before, we further distinguish between ECF firms with a direct shareholder 

structure and those with a nominee structure. In a direct shareholder structure, each equity 

crowd investor becomes a legal shareholder of the firm she/he decides to support. This structure 

has been adopted by Crowdcube (with a few exceptions). In a nominee structure, equity 

crowdfunding platforms hold and manage the shares invested in ECF firms on behalf of the crowd 

investors. The nominee (the platform) is the legal shareholder in the firm’s shareholder register. 

This structure has been adopted by Seedrs. 
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3.4. Results 

3.4.1. Equity Crowdfunding and Firm Performance 

Table 3.1 provides basic descriptive statistics on the matching variables for the ECF firms and 

matched NECF firms in the year of their equity issue (i.e. year = 0). We find no significant 

differences in industry distribution, firm age, firm size, firm performance and intangible assets 

ratio (all p > 0.10) between both groups of firms, thereby confirming the validity of our matching 

procedure. Firms are primarily active in “other industries”, “finance”, and “wholesale and 

retail”.17 The median age of both ECF and NECF firms equals 2 years. For both ECF and NECF firms 

the average (median) amount of total assets equals approximately £100,000 (£56,000). The 

average ECF and matched NECF firms are making large losses (ECF: -24%; NECF -14%), while the 

median ECF and NECF firms are break-even (ECF: 2%; NECF 0%). This finding is consistent with 

recent research that shows that firms that lack internal funds are more likely to search for equity 

crowdfunding (Walthoff-Borm et al., 2018). On average, some 3% to 4% of the assets of ECF firms 

and NECF firms are intangible assets. 

In Table 2, we start by exploring the financial performance of ECF and matched NECF 

firms. We focus on two dimensions of financial performance and first discuss firm profitability 

before discussing firm failure. Post-campaign, there are no significant differences in firm 

profitability between the average (median) ECF and NECF firm (all p > 0.10). Both the average 
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TABLE 3.1 
DESCRIPTIVE STATISTICS OF THE ONE-TO-ONE SAMPLE OF ECF FIRMS AND NECF FIRMS THAT RAISED OTHER SOURCES OF 

CAPITAL 
 

 

 

Notes. The sample includes UK entrepreneurial firms that raised equity crowdfunding (ECF firms) between 2012 and 2015 (inclusive) 

for the first time on Crowdcube or Seedrs. These firms were matched to UK firms that raised other sources of capital in the same year 

(NECF firms). These other sources of capital include entrepreneurs themselves, friends or family, but can also include venture capital 

and angel investors. The matching variables include industry, firm age, firm size, profitability and intangible assets ratio. The table 

shows the industry distribution (Fama and French industry classification) of both samples and the descriptive statistics for firm age 

(years since founding), firm size (total assets in £), firm profitability (profit or loss on total assets) and intangible assets ratio (intangible 

fixed assets on total assets, %). With respect to the industry distribution: “other industries” includes goods- and services producing 

activities and business support service activities. We use a cut-off, so that industries representing less than 2% of the sample are not 

reported for space considerations. 

 

 

  

ECF NECF ECF NECF p ECF NECF p
Wholesale, Retail, and Some Services 0.10 0.11 Median 2.00 2.00 0.85 Median 0.02 0.00 0.79
Finance 0.26 0.27 Mean 2.18 2.21 0.83 Mean -0.24 -0.14 0.83
Other industries 0.57 0.55 SD 1.56 1.59 SD 1.18 1.06
Manufacturing 0.02 0.02 Number of firms 205 205 Number of firms 205 205
Consumer Non Durables 0.02 0.02

Intangible assets
ECF NECF p ECF NECF p

Median 55,208 58,294 0.33 Median 0% 0% 0.62
Mean 99,571 111,365 0.37 Mean 3% 4% 0.37
SD 127,417 137,452 SD 12% 13%

 Number of firms 205 205 Number of firms 205 205

ratio

Industry distribution Age ProfitabilityYear 0Year 0

Year 0

Year 0

Year 0Size
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TABLE 3.2 
FINANCIAL AND INNOVATIVE PERFORMANCE FOR ECF FIRMS AND MATCHED NECF FIRMS THAT RAISED OTHER SOURCES OF 

CAPITAL 

 
Notes. This table reports the financial and innovative performance of ECF firms and matched NECF firms that raised other sources 

of capital. The profitability measure is winsorized at the 5% level. The overall failure rate and patent data are measured at the end 

of December 2017. The significance level for the differences in median and mean between both groups are reported.  †, *, **, *** 

report significant levels at the 10%, 5%, 1%, and 0.1% levels, respectively. 

Profitability
ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff

Median -0.06 0.00 *** 0.02 0.00 0.14 0.00 0.01 0.01
Mean -2.89 -0.24 *** -0.24 -0.14 -0.20 -0.31 -0.58 -0.52
SD 6.17 1.71 1.18 1.06 1.25 1.30 1.75 1.90
Q1 (25%) -2.33 -0.22 -0.45 -0.24 -0.53 -0.26 -0.78 -0.20
Q3 (75%) 0.21 0.18 0.59 0.51 0.65 0.28 0.55 0.30
Number of firms 138 157 205 205 176 185 76 138
Failures 

ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff
Failure rate 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 *** 0.17 0.02 ***
Number of failures 0 0 0 0 0 0 16 1 35 4
Number of firms 205 205 205 205 205 205 205 205 205 205
Intangible assets ratio

ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff
Median 0% 0% 0% 0% 0% 0% 0% 0%
Mean 3% 5% 3% 4% 4% 5% 6% 4%
SD 13% 18% 12% 13% 15% 14% 20% 12%
Number of firms 138 157 205 205 176 185 76 138
Patent Data

ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff ECF NECF Diff.
Median 0.00 0.00 * 0.00 0.00 ** 0.00 0.00 ** 0.00 0.00 ** 0.00 0.00 **
Mean 0.21 0.09 0.36 0.13 † 0.38 0.15 † 0.38 0.15 † 0.39 0.16 †
SD 0.99 0.69 1.49 1.01 1.60 1.07 1.60 1.07 1.63 1.20
Number of firms 205 205 205 205 205 205 205 205 205 205
Number of firms with patent applications 17 5
Number of firms with granted patents 8 2
Total number of patent applications 79 33
Total number of patents granted 10 7

Year -1 Year 0 Year 1 Year 2

Year 0 Year 1 Year 2 2017

Year -1 Year 0 Year 1 Year 2 2017

Year -1 Year 0 Year 1 Year 2

Year - 1
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ECF firm and matched NECF firm keep accumulating significant losses over time. The 

median ECF and NECF firms are break-even, with a jump in median profitability for ECF firms in 

the year after the campaign. The distribution of quartiles of firm profitability, however, provides 

interesting insights. On the one hand, the ‘best’ performing ECF firms (Q3) realize notably higher 

profits than the ‘best’ performing NECF firms over time. On the other hand, the ‘worst’ 

performing ECF firms (Q1) realize dramatically larger losses than the ‘worst’ performing NECF 

firms over time.18 These findings suggest that while some ECF firms perform particularly well, 

other perform particularly poorly. 

The above results on firm profitability should be interpreted with care because firms are 

included as long as their relevant data are available (and failed firms will no longer report financial 

accounts). The failure rate is significantly higher among ECF firms than NECF firms. The failure 

rate by December 2017 is 17% for ECF firms and 2% for matched NECF firms. Thus, the failure 

rate for ECF firms is 8.5 times higher than for matched NECF firms. Combined, these findings 

provide no support for hypothesis H1a.  

In Table 3.2, we further explore the innovative performance of ECF and matched NECF 

firms. We focus on two dimensions of innovative performance and first discuss the intangible 

assets ratio before discussing patent data. Post-campaign differences in intangible assets ratios 

between ECF and NECF firms are not statistically significant (all p > 0.10). Moreover, pre-

campaign, there are no differences in mean patent applications between ECF and NECF firms. 

However, from the year of the campaign and in post-campaign years, ECF firms generally exhibit 

significantly more patent applications than NECF firms. By December 2017, 17 ECF firms applied 

for patents compared to only 5 NECF firms. Moreover, 8 ECF firms are granted one or more 

patents compared to only 2 NECF firms. Thus, 3.4 times more ECF firms have patent applications, 

and 4 times more ECF firms have patents granted relative to matched NECF firms. These findings 

provide supporting evidence for hypothesis H1b.  
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3.4.2. Shareholder Structures (Direct vs. Nominee) and Firm Performance 

Table 3.3 provides basic descriptive statistics on the industry distribution, firm age, firm size, firm 

performance and intangible assets ratio of the ECF firms in the year of their first campaign (i.e. 

year = 0), where we make a distinction between ECF firms with a direct shareholder structure 

and those with a nominee structure. Differences between both groups are not significant (p > 

0.10). In both groups, firms are mostly active in “other industries”, “finance”, and “wholesale and 

retail” as described above. For both groups, the median firm is 2 years old and has just above 

£100,000 in total assets. Taken together, these results confirm the validity of our matching 

process. 

Although we did not match on firm performance and intangible assets ratio when 

differentiating between distinct types of ECF firms, due to the smaller subsamples, there are no 

substantial differences in terms of these variables. The average (median) profitability is very 

negative for both ECF firms financed through a direct shareholder structure and those financed 

through a nominee structure. ECF firms with a nominee structure make smaller losses than those 

with a direct shareholder structure, but the difference is only marginally significant (p = 0.07). In 

terms of intangible assets ratio, the average ECF firm with a direct shareholder structure has 8% 

of intangible assets to total assets; those with a nominee structure have 5% of intangible assets 

to total assets. This difference is not significant (p > 0.10).  

In Table 3.4, we compare the financial and innovative performance of ECF firms with a 

direct shareholder structure and those with a nominee structure. With regard to financial 

performance, 2 years after the campaign, average (median) losses are substantially larger for ECF 

firms with a direct shareholder structure relative to those with a nominee structure (p < 0.10 and 

better). When we look at the cumulative failure ratio up to December 2017, we see a difference 

between ECF firms with a direct shareholder structure (12%) and those with a nominee structure 

(17%), although this difference is statistically insignificant (p > 0.10). This finding, combined with 

the significantly worse profitability in year 2 of ECF firms with a direct shareholder structure (see 

especially the low performance at Q1) suggests that many of these firms are in financial distress 

(but did not fail yet). Combined, these findings provide supporting evidence for hypothesis H2a.
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TABLE 3.3 
DESCRIPTIVE STATISTICS OF THE ONE-TO-ONE SAMPLE OF ECF FIRMS WITH DIRECT SHAREHOLDERS AND NOMINEE STRUCTURE  

 

 

Notes. This table relates to the one-to-one matched sample of ECF firms with direct shareholder structure and ECF firms with nominee 
structure. The matching variables include industry, firm age and firm size. The table shows the industry distribution (Fama and French 
12 industries classification) for the distinct types of ECF firms, and the descriptive statistics for firm age and firm size (total assets in 
£). The table also provides additional descriptive data on firm profitability and intangible assets ratio (%). We use a cut-off, so that 
industries representing less than 2% of the sample are not reported for space considerations. 

 

Direct Nominee Direct Nominee p Direct Nominee p
Wholesale, Retail, and Some Services 0.13 0.13 Median 2.00 2.00 0.28 Median -0.78 -0.42 0.11
Finance 0.15 0.15 Mean 2.26 2.38 0.24 Mean -1.65 -1.18 0.07
Other industries 0.64 0.64 SD 1.71 1.5 SD 2.26 1.79
Manufacturing 0.05 0.03 Number of firms 125 125 Number of firms 125 125
Consumer Non Durables 0.02 0.02

Direct Nominee p Direct Nominee p
Median 114,954 103,932 0.27 Median 0% 0% 0.16
Mean 202,549 179,016 0.44 Mean 8% 5% 0.23
SD 260,917 222,361 SD 17% 17%
Number of firms 125 125 Number of firms 125 125

Year 0

Year 0 Intangible assets Year 0Size
ratio

Industry distribution Age ProfitabilityYear 0 Year 0
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TABLE 3.4 
FINANCIAL AND INNOVATIVE PERFORMANCE FOR ECF FIRMS WITH DIRECT SHAREHOLDER AND NOMINEE STRUCTURE 

 

 
 
 

Profitability
Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff

Median -0.68 -0.09 ** -0.78 -0.42 -0.77 -0.66 -0.41 -0.16 †
Mean -1.54 -1.01 ** -1.65 -1.18 † -1.49 -1.56 -0.66 -0.28 **
SD 2.10 1.73 2.26 1.79 2.19 2.56 0.80 0.57
Q1 (25%) -2.12 -1.28 -1.87 -1.38 -2.30 -1.44 -1.27 -0.20
Q3 (75%) -0.04 0.00 -0.22 -0.11 -0.18 -0.02 0.00 0.00
Number of firms 91 98 125 125 91 72 30 33
Failures

Direct Nominee Diff Direct Nominee Diff. Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff
Failure rate 0.00 0.00 0.01 0.00 0.02 0.06 0.05 0.08 0.12 0.17
Number of failures 0 0 1 0 4 7 6 10 15 21
Number of firms 125 125 125 125 125 125 125 125 125 125
Intangible assets ratio

Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff. Direct Nominee Diff.
Median 0% 0% *** 0% 0% 0% 0% *** 0% 0%
Mean 13% 3% *** 8% 5% 10% 5% 8% 13%
SD 25% 13% 17% 17% 22% 20% 18% 32%
Number of firms 91 98 125 125 91 72 30 33
Patent Data

Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff Direct Nominee Diff
Median 0.00 0.00 ** 0.00 0.00 ** 0.00 0.00 ** 0.00 0.00 ** 0.00 0.00 **
Mean 0.61 0.03 * 0.85 0.03 * 1.13 0.15 * 1.30 0.15 * 1.33 0.18 *
SD 3.03 0.36 3.79 0.36 5.46 0.84 6.00 0.84 6.05 0.98
Number of firms 125 125 125 125 125 125 125 125 125 125
Number of firms with patent applications 16 4
Number of firms with patents granted 7 1
Total number of patents granted 16 1
Total number of patent applications 76 4 106 4 141 19 162 19 166 22
Total number of foreign patent appl. 31 0 46 1 51 1 52 1 52 1
UK patent rate 0.59 1.00 *** 0.57 0.75 *** 0.64 0.95 *** 0.68 0.95 *** 0.69 0.95 ***
Foreign patent rate 0.41 0.00 *** 0.43 0.25 *** 0.36 0.05 *** 0.32 0.05 *** 0.31 0.05 ***

Year -1 Year 0 Year 1 Year 2 2017

2017

Year -1 Year 0 Year 1 Year 2

Year -1 Year 0 Year 1 Year 2

Year 0 Year 1 Year 2Year -1
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TABLE 3.4 - continued 
FINANCIAL AND INNOVATIVE PERFORMANCE FOR ECF FIRMS WITH DIRECT SHAREHOLDER AND NOMINEE STRUCTURE 

 
Notes. This table reports the financial and innovative performance of ECF firms with direct shareholders and ECF firms with nominee 
structure. The profitability measure is winsorized at the 5% level. The significance level for the differences in median and mean between 
both groups are reported. The patent success rate (end of December 2017) is measured as the percentage of patents applications that are 
actually granted. Foreign patent rate is the percentage of patents applications outside the UK.  †, *, **, *** report significant levels at 
the 10%, 5%, 1%, and 0.1% levels, respectively. 
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For the innovative performance, we find that while ECF firms with a direct shareholder 

structure have significantly higher average intangible assets ratios in year -1 compared to ECF 

firms with a nominee structure, this result tends to reverse in year 2. However, contrary to our 

first observation and our expectations, ECF firms with a direct shareholder structure exhibit a 

stronger patent application activity than ECF firms with a nominee structure. This difference is 

already evident before the campaign, but the difference further widens over time. Indeed, from 

the year of the campaign up to December 2017, ECF firms with a direct shareholder structure 

have 90 new patent applications relative to 18 new patent applications for those with a nominee 

structure. Finally, it is interesting to note that the patenting activity of ECF firms with a direct 

shareholder structure is oriented more internationally (i.e. non-UK), while for ECF firms with a 

nominee structure almost all patent application activity relates to UK patents. Overall, these 

findings provide no support for hypothesis H2b. 

3.4.3. Robustness Tests 

To assess the robustness of our results we perform several additional tests. First, to test 

hypotheses H1a and H1b, we construct a matched sample of NECF firms based on a sample of 

firms that raised capital, but did not do so through equity crowdfunding. An alternative 

comparison can be made with a matched sample of NECF firms based on a random sample of 

firms (that excludes ECF firms, but is representative of the average firm in the UK economy). The 

latter approach has been common, for instance, in studies that compare venture capital-backed 

and non-venture capital-backed firms (Puri & Zarutskie, 2012). We use this alternative matching 

group to demonstrate that our results are independent of the chosen matching group.19 For each 

ECF firm, we select a NECF firm from the random sample that is similar in terms of industry, firm 

age, firm size, firm performance and intangible assets ratio. Our results (detailed tables are not 

reported due to space considerations) remain qualitatively similar and are even stronger. More 

specifically, we fail to find a difference in the profitability of ECF firms and NECF firms but ECF 

firms have significantly higher failure rates than NECF firms. Thus, we again fail to find support 

for hypothesis H1a. Next, we find that post-campaign, ECF firms have significantly larger 

intangible assets ratios than NECF firms. Moreover, ECF firms exhibit significantly higher rates of 

patent applications than NECF firms. Combined, this evidence again supports hypothesis H1b.  
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Second, to test hypotheses H2a and H2b, we also test for differences between ECF firms 

financed through a direct or nominee shareholder structure before February 2015. We do so to 

address the concern that some entrepreneurs could choose between a direct and nominee 

shareholder structure on Crowdcube after February 2015. We find further support for the same 

hypotheses as in our primary results; that is, ECF firms financed through a nominee shareholder 

structure make smaller losses, yet ECF firms through a direct shareholder structure have more 

new patent applications, including foreign patent applications.20 

 

3.5. Discussion and conclusion 

In this paper, we examine the relationship between equity crowdfunding, shareholder structures, 

and firm performance. For this purpose, we use a longitudinal dataset of UK ECF firms that we 

track from the year before the equity crowdfunding campaign up to two years thereafter and a 

matched sample of NECF firms that raised other sources of capital. Several important findings 

emerge from our study.  

First, we fail to find a difference in post-campaign profitability between ECF and NECF 

firms, after matching ECF and NECF firms on profitability (among other variables) in the year of 

raising capital. Interestingly, on average, ECF firms generate large losses in the year of their 

campaign (and so do the matched NECF firms, unsurprisingly). Contrary to our expectations, 

however, ECF firms do exhibit significantly higher failure rates than NECF firms. Combined, these 

findings suggest that despite the unique selection mechanisms embodied in equity crowdfunding 

platforms (i.e. the wisdom of the crowd), important adverse selection issues remain in equity 

crowdfunding markets. However, we do find that ECF firms outperform matched NECF firms on 

innovative performance. Specifically, ECF firms exhibit stronger patenting application activity 

relative to matched NECF firms. Thus, equity crowdfunding platforms also serve as a catalyst for 

innovative activities. 

Our findings that ECF firms have a higher patenting activity, but also exhibit higher failure 

rates than NECF firms, do neither imply that patents are “bad” and ECF firms make wrong 
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managerial decisions, nor that patents can be interpreted as a “bad” signal to crowd investors. 

Our findings do suggest that the average ECF firm exhibits higher patenting activity relative to 

the average NECF firm, despite the fact that more ECF firms fail and those failed ECF firms can by 

definition no longer apply for patents. Moreover, it is important to acknowledge that our study 

focuses on the short-term outcomes of ECF and NECF firms. As the equity crowdfunding market 

develops, additional insights might emerge on the longer-term outcomes.  

Second, we consider two different shareholder structures in equity crowdfunding (i.e. 

direct and nominee shareholder structures), which allow us to study the influence of shareholder 

dispersion on firm performance in equity crowdfunding. ECF firms financed through a nominee 

structure make smaller losses relative to matched ECF financed through a direct shareholder 

structure. These findings provide evidence that nominee shareholder structures in equity 

crowdfunding are positively associated with firm financial performance, which may be a 

consequence of the increased power and incentives of nominees to monitor management and 

the lower coordination costs. For firm innovation, however, we find that ECF firms with direct 

shareholder structures focus more on patenting and have more international patent applications 

relative to their matches with nominee structures, which may be a consequence of selection but 

also the increased feeling of belonging of direct shareholders and thus their increased input in 

the innovation trajectory of firms. Overall, these findings provide nuanced evidence on the role 

of ownership dispersion in equity crowdfunding. 

3.5.1. Academic Contributions 

This paper makes several academic contributions. First, we contribute to the entrepreneurial 

finance literature. While many studies have focused on traditional outside sources of equity 

financing (such as venture capitalists and angels), we still lack research on new alternative 

sources of financing (Cumming & Vismara, 2017) and equity crowdfunding in particular (Vismara, 

2016, 2018). Still, equity crowdfunding is fundamentally different from traditional equity 

financing. While equity crowdfunding relies on the wisdom of the crowd, professional investors 

rely on detailed due diligence to select firms. Moreover, crowd investors are typically less 

involved in firms relative to traditional equity investors, but they do provide other non-financial 
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benefits, such as feedback and market validation. We find a mixed set of results for ECF firms; 

their financial performance is generally worse, while their innovative performance is better than 

that of NECF firms. Overall, we have provided first-time evidence on the performance of ECF firms 

using a matched control sample. 

Second, we provide new insights on the role of governance structures in equity 

crowdfunding. Our limited understanding of corporate governance in equity crowdfunding is 

unfortunate considering that raising equity crowdfunding may represent a double-edged sword. 

Indeed, the wisdom of the crowd represents a core aspect of equity crowdfunding, but it may 

involve some challenges, such as agency and coordination costs related with having many 

potential crowd investors, that need to be considered. Understanding the role of direct 

shareholder and nominee structures in equity crowdfunding, and particularly how they affect 

firm performance is hence important. We further provide first-time evidence on how governance 

structures may affect ECF firms. We provide a nuanced picture, suggesting that both direct 

shareholder and nominee structures have their advantages and disadvantages for firm financial 

and innovative performance, respectively.  

3.5.2. Limitations and Avenues for Future Research 

As with any research, our study has limitations that could serve as important starting points for 

future research in the equity crowdfunding domain. 

 First, while our matched sample approach allows us to make claims about differences 

between ECF and NECF firms (and between ECF firms financed through a direct ownership 

structure and ECF firms financed through a nominee structure) that are similar on specific 

observable characteristics, we cannot perfectly distinguish selection from causation. Still, our 

approach is similar to the state-of-the-art in more mature fields of research such as venture 

capital (see for instance Puri & Zarutskie, 2012; if anything, we use an even stricter set of 

matching variables). Nevertheless, as more data becomes available in the equity crowdfunding 

context, future research that uses other econometric techniques to disentangle selection from 

causation in equity crowdfunding markets would be valuable. 



 
 

92 

 

 Second, we have compared ECF firms financed through Crowdcube that uses a direct 

shareholder structure and ECF firms financed through Seedrs that uses a nominee structure. 

However, equity crowdfunding platforms are also characterized by other differences in terms of 

platform design and governance (Hornuf & Schwienbacher, 2018). Future research that examines 

a broader set of platforms and differences in platform design can again provide valuable 

contributions to the literature.  

 Third, our study has used a maximum of two years of post-campaign data. Future studies 

that use a longer timeframe to examine the effects of equity crowdfunding are definitely 

warranted. However, for now, we report primarily on the short-term effects due to a lack of data, 

given the recent emergence of the equity crowdfunding market. When more data becomes 

available scholars will be able to provide more insights into the longer-term effects of raising 

crowdfunding. 

 Finally, much research in equity crowdfunding has focused on one specific context, the UK. 

With Brexit, it will be interesting to monitor the evolution of the UK crowdfunding market. 

Moreover, differences in formal institutions (including equity crowdfunding regulations) and 

informal institutions (such as cultural differences) call for more research on how ECF firms evolve 

in different countries.  

3.5.3. Practical Contributions 

Our study has important implications for policymakers. Supported by tax incentives, equity 

crowdfunding has grown to be an important financing alternative for entrepreneurial firms that 

struggle to access mainstream finance (Walthoff-Borm et al., 2018). In the wake of a number of 

recent anecdotal equity crowdfunding successes and failures, it is important to expand our 

broader understanding of the relationship between equity crowdfunding, shareholder 

structures, and firm performance. This research suggests that adverse selection issues remain 

important in the equity crowdfunding context, but that equity crowdfunding eventually also 

serves as a catalyst for firm innovation activities. Crowd investor protection against adverse 

selection issues will be important to ensure the sustainability of the equity crowdfunding market 

(e.g., Akerlof & Shiller, 2015). For policymakers, it also remains important to further monitor the 
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performance of those firms that access equity crowdfunding markets in order to take timely 

corrective actions when equity crowdfunding markets fail to deliver their promise of providing 

access to finance for viable businesses. 

Also for equity crowdfunding platforms, our findings provide important insights. It is 

troublesome that failure rates of ECF firms are multiple times higher than those of NECF firms. 

While failure is commonplace in the entrepreneurial setting, it suggests that platforms can step 

up their due diligence efforts to further reduce such failures. Moreover, while many platforms 

already actively inform their visitors of the riskiness of equity crowd investing, they can further 

highlight best practices that amateur investors can pursue to minimize risks (such as taking a 

portfolio approach).  

For entrepreneurs and crowd investors, our study provides new evidence on how ECF 

firms perform in the short term. Our results suggest that raising equity crowdfunding is only a 

first step for entrepreneurs, but is often insufficient to ensure firm survival in the face of intense 

evolutionary pressures. Fortunately, within the group of surviving ECF firms, some also exhibit 

high profitability. However, it remains the question whether crowd investors will eventually be 

able to realize gains on their investments at the time of exit.  

3.6. Concluding Note 

Using data from two UK crowdfunding platforms, we find that ECF firms have a higher failure rate 

than matched NECF firms. However, ECF firms also have more patent applications than matched 

NECF firms. Within the group of ECF firms, we find that ECF firms financed through a nominee 

structure make smaller losses, while ECF firms financed through a direct shareholder structure 

have more patent applications, including foreign patent applications. These findings provide new 

insights into the performance of ECF firms and the differences in performance between ECF firms 

with dispersed and concentrated crowd shareholders. 
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3.7. Notes 

1. Equity crowdfunding refers to “a method of financing, whereby an entrepreneur sells a specified 

amount of equity or bond-like shares in a company to a group of (small) investors through an open 

call for funding on Internet-based platforms” (Ahlers et al., 2015: 958). 

2. Drover et al. (2017) use experimental data to investigate how different forms of crowdfunding 

influence venture capitalist’s screening decisions; Hornuf and Schmitt (2017) examine failure rates 

of equity crowdfunded firms in Germany and the UK; Signori and Vismara (2018) focus on failures, 

follow-on financing, and M&A exits in equity crowdfunding. 

3. For our primary analysis, we have matched each ECF firm with a similar firm that did not raise 

equity crowdfunding (i.e. NECF firm) but raised capital from other sources. These other sources 

of capital generally include entrepreneurs themselves, friends or family, but can also include 

venture capital and angel investors. In a robustness test, we have also matched each ECF firm with 

a similar firm from a random sample of firms that did not attract crowdfunding. We describe our 

matching procedures in more detail in the Method section below. 

4. Others, however, have argued that the wisdom of the crowd is unlikely to hold in equity 

crowdfunding (e.g., Isenberg, 2012). They point out that early-stage investment is intrinsically 

complicated and that amateur crowd investors do not have the skills required to distinguish a 

good from a bad venture. Moreover, they argue that herding behavior may impair the crowd’s 

judgment. Despite these counterarguments, Mollick (2014) and Cumming et al. (2016) illustrate 

that crowdfunding has significant fraud immunity and that sharing information on crowdfunding 

platforms serves to self-correct the “foolishness” of the crowd (Hood, 2014). 

5. This common wisdom is also confirmed in our sample of NECF firms that raise other sources of 

capital. Specifically, only 1% of NECF firms raised venture capital. 

6.  It may seem that professional investors could easily exploit the crowd; however, such behavior 

could have important repercussions for the professional investors. Specifically, legitimate grounds 

to be unhappy or dissatisfied may push the crowd to take their “story” to the Internet or the 

media. This may not only impact the crowdfunded firm’s reputation but also the reputation of the 

professional investor. 
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7. Many of the rights and protections are found in the Companies Act 2006, which is a primary source 

of law for companies in the UK. In a number of places, the protections are subject to modifications 

in companies’ articles of association, so the 2006 Act must always be considered alongside the 

statutes of the company.  

8. See ss. 303-306 Companies Act 2006. 

9. See s. 994 of the Companies Act 2006. 

10. It is important to note, however, that Crowdcube more recently made changes in the possible 

shareholder structures adopted on its platform. These changes provide entrepreneurs with more 

flexibility to choose between a direct shareholder structure and a nominee structure. More 

specifically, from the launch of Crowdcube until February 2015, by selecting Crowdcube as their 

crowdfunding platform, entrepreneurs automatically selected a direct shareholder structure as 

well. After February 2015, Crowdcube provided nominee services as well, but only for firms raising 

over £250,000. For this service, Crowdcube charges additional fees. Crowdcube still favors a direct 

shareholder structure, however. But dependent on the investment size, entrepreneurs can now 

choose between the direct or nominee shareholder structure on Crowdcube. Still, in 2015, we are 

aware of only 2 cases that adopted a nominee structure on Crowdcube and these cases are not 

included in our study. By selecting Seedrs as their crowdfunding platform, entrepreneurs 

themselves select a nominee shareholder structure. 

11. See, for example: http://www.whatinvestment.co.uk/clash-of-the-crowdfunding-platforms-

crowdcube-and-seedrs-debate-which-model-is-best-for-investors-2399532/ 

12. The Internet archive Wayback Machine enables scholars to capture, manage and search 

collections of digital content. It hence allows scholars to go back in time and capture historical 

data from websites. 

13. Matching on firm age controls for two effects: (a) it ensures that the firms are founded in the 

same year and (b) it ensures that firms raised crowdfunding in the same year. We could also match 

on the time of the crowdfunding campaign (+/- 6 months) but this criterion by itself would imply 

that these firms could have a different age at the time of the campaign (and a firm that is 1 versus 

10 years old is also very different, albeit raising crowdfunding in the same month). We could 

further extend this approach by then also adding another matching variable: firm age. However, 

adding more matching variables by definition decreases fit on the other matching variables 
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(industry, size). Our approach also ensures consistency between the first part of our paper (where 

we compare ECF and NECF firms and the NECF firms do not have a crowdfunding campaign date 

by definition) and the second part of our paper (where we focus on differences within the group 

of ECF firms). 

14. The sum of the number of ECF firms financed through a direct shareholder structure and a 

nominee structure in this sample is higher compared to the total number of ECF firms in our 

previous sample. There are several reasons for this difference. First, for our second matched 

sample, we started our matching approach again from the full sample of ECF firms. In the previous 

matched sample, for some ECF firms, we did not find a good match to a NECF firms. These ECF 

firms were hence dropped. Second, we use several ECF firms with a nominee structure multiple 

times as a match for distinct ECF firms financed through a direct shareholder structure. This 

procedure allows for decreasing bias (Abadie & Imbens, 2012) because “control” firms that look 

similar to many “treated” firms can be used multiple times. 

15. UK accounting standards allow firms to capitalize the R&D expenses as intangible fixed assets; or 

maintain the policy to write the R&D costs off to the profit and loss (Collings, 2015). This flexibility 

obviously entails a shortcoming of the intangible assets ratio. Still, the validity of this measure has 

been established in previous research (e.g., Degryse et al., 2012). Moreover, we supplement the 

intangible assets ratio with alternative innovation measures (i.e. patent applications). 

16. We also looked at patent citations and cited patents. However, patent citations and cited patents 

are extremely rare for our samples. Indeed, firms first need to apply for patents before they get 

granted (several years later) and can get cited. Accordingly, we focus on the number of patent 

applications as one measure for innovative performance. 

17. The “other industries” category includes goods- and services producing activities and business 

support service activities. The “finance” category includes activities auxiliary to the finance 

industry; data processing, hosting and related activities; and computer programming, consultancy 

and related activities. Classification is based on the Fama and French industry classification, which 

is developed to link existing SIC groups based on 4-digits to various industries. 

18. Still, the S.D. of profitability in years 1-2 is lower among ECF firms. This finding is due to one 

extreme observation in the NECF group (with a low performance of -4.42 and -6.73 respectively). 

Because, the S.D. is more subject to such extreme observations than an analysis of the quartiles, 

we refrain from drawing strong conclusions from the S.D. It is also worth noting the strikingly low 
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mean value for ECF firms in year -1, which is also due to some “extreme” observations. For 

example, the total assets of one such observation was £4,320 in year -1. Therefore, the relatively 

large losses of this firm (£ -107,855) relative to its small amount of assets resulted in a highly 

negative profitability ratio. Nonetheless, when removing these few observations, the mean 

profitability of ECF firms in year -1 is still significantly different from the mean profitability of NECF 

(Mean ECF = -0.814, p=0.002). 

19. These different approaches have no impact on our tests within the group of ECF firms (i.e. 

hypotheses H2a and H2b). 

20. Detailed results of these tests are not reported here but are available on request.
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Abstract 

 

Signaling theory typically assumes that attention is always given to observable signals. We study 

signal receivers’ formation of signal sets—the signals to which receivers attend and that they can 

use for subsequent interpretations. Drawing on a cognitive perspective, we argue that signal 

receivers’ human capital influences the volume and type of signals they attend to and the time they 

take to form signal sets. Using eye tracking, we show that equity crowdfunders do not attend to 

many signals that are easily observable on a campaign page, and that differences in crowdfunders’ 

human capital uniquely affect their signal set formation.  
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4.1. Introduction 

According to signaling theory (e.g., Spence, 1973), firms of unobservable high quality can ease 

resource attraction by conveying signals to prospective resource providers (Bergh et al., 2014; 

Colombo, 2021; Connelly et al., 2011). In early studies, these signals, when isolated or congruent, 

were assumed to yield nearly uniform attention (Drover et al., 2018). More recently, scholars have 

begun investigating the ways in which the effectiveness of signals for resource attraction can differ 

when signals are combined with other (potentially conflicting) signals (Anglin et al., 2018; 

Courtney et al., 2017; Paruchuri et al., 2021; Plummer et al., 2016; Scheaf et al., 2018). When 

firms send numerous signals simultaneously, individuals will attend to and evaluate a set of signals, 

rather than isolated signals (e.g., Steigenberger & Wilhelm, 2018). Scholars have further 

documented that signal effectiveness can differ depending on the receiver’s ability to recognize 

signals and the value placed on them (Connelly et al., 2011; Scheaf et al., 2018). In particular, 

depending on their regulatory focus (Ciuchta et al., 2016), their coaching experience (Ciuchta et 

al., 2018), or whether they are employees or financiers (Vanacker & Forbes, 2016), signal receivers 

react differently to certain signals.  

By focusing on the relationship between signals and firms’ ability to attract resources, prior 

studies have not provided direct evidence of signal attention or signal interpretation, which are 

two distinct cognitive processes that cause signal (in)effectiveness (e.g., Drover et al., 2018; 

Vanacker et al., 2020). To increase our understanding of signal effectiveness, we need to focus 

more explicitly on these cognitive processes that underlie signaling theory (Drover et al., 2018). 

Signal attention is particularly relevant because if individuals’ attention is not caught in the first 

place, signal interpretation cannot take place. Given that attention determines which signals will 

be evaluated, the issue of how signal receivers direct their attention to signals is salient (van 

Knippenberg et al., 2015). Signaling theory, however, “clearly sees actors as rational agents” 

(Bergh et al., 2014, p. 1354) and thus takes attention to observable signals as a given. As a 

consequence, signaling theory “does not adequately explain how individuals allocate attention to 

[…] signals” or “the volume and types of signals individuals attend to” (Drover et al., 2018, 

p. 210).  

However, in multi-signal contexts, signal attention is not guaranteed given people’s 

bounded rationality (Simon, 1971). As Simon (1971, p. 40) observed, “a wealth of information 
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creates a poverty of attention.” Our aim in this study is to increase our understanding of signal 

receivers’ variations in signal set formation, where a “signal set” refers to a portfolio of signals to 

which an individual attends and that can be used for subsequent signal interpretation (Drover et 

al., 2018). Specifically, we focus on the size of the signal set (i.e., the number of different signals 

investors attend to), the time investors take to form signal sets, and the relative composition of 

their signal set (i.e., the relative importance of the type of information in focus, such as team, 

financial, or product information). To do so, we adopt a cognitive perspective of signaling (Drover 

et al., 2018), which suggests that to make sense of uncertain, complex, and information-rich 

environments, individuals use heuristics when attending to the information available to them 

(Mitchell et al., 2007; Tversky & Kahneman, 1974). The cognitive view further suggests that 

education can, to some degree, affect the use of heuristics (Tversky & Kahneman, 1974) and that 

“experts” develop scripts that allow them to process information more effectively and efficiently 

(Baron & Ensley, 2006; Lord & Maher, 1990; Smith et al., 2009). Accordingly, we focus on an 

individual’s human capital (i.e., education and experience (see Becker, 1994; Colombo & Grilli, 

2005; Dimov & Shepherd, 2005)) as an antecedent of signal set formation.  

We focus on the context of equity crowdfunding for several reasons. First, it represents a 

market with abundant information asymmetry and uncertainty, making a signaling theory lens 

particularly pertinent (Ahlers et al., 2015; Baid & Allison, 2019). Second, in equity crowdfunding, 

all communication with crowd investors occurs in a public arena online, presenting scholars and 

investors with equal access to the available information. Third, the small size of investments 

reduces the incentives to conduct costly and detailed due diligence (Vismara, 2018). The limited 

due diligence and heterogeneity among crowd investors (Hervé et al., 2019) makes understanding 

variation in signal set formation across these receivers even more crucial. 

In our study, we use state-of-the-art webcam-based remote eye tracking technology, which 

allows researchers to investigate people’s eye movements during behavioral processes, thereby 

allowing them to examine where and how people direct their attention, as well as what factors 

constitute drivers of attention (Duchowski, 2017; Meissner & Oll, 2019). Consistent with our 

hypotheses, we find that crowd investors with more general human capital (i.e., higher overall 

education levels and/or general entrepreneurial experience) construct larger signal sets, take more 

time to form signal sets, and have a different signal set composition relative to those with less 
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general human capital. Conversely, investors with specific human capital (i.e., equity 

crowdfunding experience and/or industry-specific experience) construct smaller signal sets, take 

less time to form signal sets, and have a different signal set composition relative to those without 

context-specific human capital. 

Our study contributes to the signaling literature in the following manners. Research has 

established that the effectiveness of signals can differ across audiences (e.g., Ciuchta et al., 2016, 

2018; Scheaf et al., 2018; Vanacker & Forbes, 2016). Different cognitive processes may explain 

this finding; for example, a signal may facilitate resource attraction for one receiver but not for 

another because receivers differ in their observation and/or valuation of a signal, as well as in what 

other signals they observe that may mitigate the original signal. Our study takes an important step 

towards opening the black box of signaling effectiveness by focusing explicitly on how variations 

in receivers’ human capital influences their signal attention, which is a precondition for signals to 

be interpreted and hence to be effective. As such, we qualify cognitively-inspired theories of 

signaling, which have suggested that “it is probable that highly observable signals will always be 

attended to” (Drover et al., 2018, p. 217). Our research also has implications for the equity 

crowdfunding literature, which we explore later in the manuscript.  

From a methodological perspective, eye tracking has been extensively applied in other 

disciplines such as health and medicine, finance, psychology, and marketing (e.g., Adhikari & 

Stark, 2017; Bott et al., 2020; Duclos, 2015; Semmelmann & Weigelt, 2018), yet is still rarely 

used in entrepreneurship generally and entrepreneurial finance particularly (Meissner & Oll, 

2019). A notable exception is Du, Li, and Wang (2019), who use eye tracking to show that as more 

reward options are provided in a reward crowdfunding campaign, backers’ fixation density 

decreases, indicating that they focus less as more options are presented to them. We extend this 

novel stream of research by leveraging webcam-based remote eye tracking to further unravel how 

people attend to signals in a real-world setting and why some signals capture attention, while others 

do not. 
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4.2. Theory 

4.2.1. Background Literature 

Signaling theory has increased our understanding of when prospective investors choose to fund 

new ventures in an environment fraught with uncertainty and informational asymmetry (Baid 

& Allison, 2019; Bergh et al., 2014; Colombo, 2021; Connelly et al., 2011). Firms can ease 

resource attraction through signaling with their boards (Certo, 2003), team member 

characteristics (e.g., Plummer et al., 2016), early accomplishments (Hallen, 2008), and 

endorsement relationships (Anglin et al., 2020; Plummer et al., 2016; Stuart et al., 1999). Firms 

can also benefit from conveying low-cost signals, including visual cues, optimistic speech, 

press releases, and forecasts (Ahlers et al., 2015; Anglin et al., 2018; Mahmood et al., 2019; 

Steigenberger & Wilhelm, 2018; Vanacker et al., 2020). Signaling comprises both signal 

attention and signal interpretation (e.g., Drover et al., 2018; Vanacker & Forbes, 2016). To 

date, signaling studies have often focused on the direct link between signals and firms’ ability 

to attract resources without investigating the underlying cognitive processes of attention and 

interpretation. Signal attention, a crucial element of signal effectiveness, has been taken for 

granted (Drover et al., 2018). The main purpose of this paper is to increase our understanding 

of signal attention by examining variations in receivers’ signal set formation. This signal set 

subsequently serves as input for the next cognitive stage – signal interpretation.  

To explain variations in signal set formation, we draw on a cognitive perspective in 

which cognition captures “all processes by which sensory input is transformed, reduced, 

elaborated, stored, recovered and used” (Neisser, 1967, p. 4). The cognitive perspective 

maintains that people seek information to reduce uncertainty and information asymmetries but, 

at the same time, are subject to a variety of limitations (Bitektine, 2011; Mitchell et al., 2007; 

Tversky & Kahneman, 1974). Specifically, people are boundedly rational in their ability to 

scan, collect, and process large amounts of information (Cyert & March, 1963; Simon, 1976). 

Attention restricts the processing of the enormous array of information that is continuously 

available from sensory and memory sources, and one of its critical roles is to preferentially 

select only particular information for detailed processing (LaBerge, 1995; Van Knippenberg et 

al., 2015). Individuals are likely to selectively attend to and process evaluative information: 

rather than equally weighting all information that comes along, individuals engage in 

satisficing behavior, drawing on low-effort strategies to collect information, and rarely focus 

on all available information (Simon, 1976).  
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Within entrepreneurship, a substantial research stream on cognition has developed (e.g., 

Mitchell et al., 2007; Smith et al., 2009). Some of this research shows how investors try to limit 

information overload when making investment decisions. This is not surprising, as satisficing 

behavior is particularly likely in multi-signal contexts in which the cost of information 

collection is high—as is the case in many entrepreneurial finance contexts, including 

crowdfunding (Drover et al., 2018).
11

  

Considering investors’ selective attention and satisficing behavior, interesting 

questions arise: how many and which signals do investors pay attention to when investing? 

Cognitive psychology theories of skill acquisition (Anderson, 1982) suggest that important 

differences in individuals’ attentional processes depend on their experience and knowledge of 

the subject matter (Hitt et al., 2001). Both are an outcome of human capital investments 

(Ployhart & Moliterno, 2011). We therefore investigate crowdfunders’ general and specific 

human capital—as proxies for knowledge and experience—as antecedents of signal attention 

and signal set formation (Becker, 1994).  

Broadly, human capital includes the acquired knowledge, skills, and capabilities that 

enable people to act (Coleman, 1988). General human capital is not directly related to a certain 

job or task. In our context, this task represents the investment evaluation of an equity 

crowdfunding campaign. It, for instance, comprises an individual’s overall education (e.g., 

Bruns et al., 2008; Forbes, 2005a; Rauch & Rijsdijk, 2013). For investment evaluations, general 

entrepreneurial experience also contributes to general human capital (e.g., Dimov & Shepherd, 

2005). Specific human capital is directly related to the task at hand (Shepherd & Wiklund, 

2006). An important form of specific human capital is domain-relevant experience. Drawing 

on prior research within entrepreneurial finance (e.g., Bruns et al., 2008; Colombo & Grilli, 

2005; Dimov & Shepherd, 2005), domain-relevant experience includes prior experience with 

investing in equity crowdfunding campaigns and/or prior experience within the industry of the 

fundraising venture. 

 

 

 

11
 Equity crowdfunding campaigns contain many signals related to the idea, product, team, financials, campaign 

dynamics, campaign characteristics, and strategy, among other elements (Ahlers et al., 2015). Moreover, a detailed 

assessment is costly given equity crowdfunders’ small investments (Cumming et al., 2021a). Accordingly, 

incentives for equity crowdfunders to engage in a detailed investigation of a campaign may be limited. Overall, 

universal attention to all observable signals should not be taken for granted in this research context (Scheaf et al., 

2018), even when signals are easily observable on a campaign page. 
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4.2.2. Hypotheses 

General human capital and signal set formation 

For several reasons detailed below, we expect investors with more general human capital to 

differ in their signal attention processes from investors with less general human capital. 

Specifically, we expect those with more general human capital to form larger signal sets, take 

more time to form signal sets, and form signal sets with a different relative composition.  

First, investors with high general human capital possess more facts, concepts, and ideas 

that can be transformed into verbalized rules, techniques, and methods that they can check 

against and implement to solve a task, as compared to their low general human capital peers 

(Becker, 1994). Therefore, they are thought to have the cognitive resources needed to collect 

and process a broader set of information. Conversely, those with fewer cognitive resources may 

examine fewer information cues due to their narrower understanding (Shah & Oppenheimer, 

2008), and they may not be aware of the importance of, for example, the team, the idea, 

financials, and relationships among other elements. At the same time, investors with more 

general human capital are likely to show the ability for “integrative complexity” (Goll & 

Rasheed, 2005; Wiersema & Bantel, 1992)—defined as “the capacity and willingness to 

tolerate different points of view” and to “generate linkages between points of view, […] to 

confront trade-offs, and to appreciate interactive patterns of causation” (Tetlock et al., 1993, 

p. 500). This would suggest that the signal set composition is likely broader and different for 

equity crowdfunders with more general human capital, relative to those with less general 

human capital. 

Second, equity crowdfunders with high general human capital are likely to act more 

rationally and be more conscious during their signal set formation. Indeed, general human 

capital includes knowledge that is context- and content-independent (Becker, 1994). Therefore, 

the application of general human capital to a specific task, such as investing in equity 

crowdfunding, depends on a set of unintegrated knowledge structures that must be held in 

working memory and attended to in a step-by-step manner (Anderson, 1982), resulting in 

slower, more explicit, and more consciously-aware attentional processes (Nahapiet & Ghoshal, 

1998). In this vein, having more general human capital may lead to a greater need for decision 

comprehensiveness and thus may require more information and more thorough attentional 

processes (e.g., Jansen et al., 2013). Goll and Rasheed (2005, p. 1005), for example, highlight 

that the “collection of information and its careful analysis are fundamental to higher education 
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in most disciplines.” Moreover, equity crowdfunders with more general human capital may be 

more aware of some of their cognitive limitations. For example, scholars have argued that more 

highly-educated people are more aware of commonplace biases and are also less likely to 

commit them (Forbes, 2005b; Lichtenstein & Fischoff, 1977), thereby adopting a more rational, 

comprehensive information-processing style (Lord & Maher, 1990). Overall, investors with 

more general human capital are expected to search for more information and take a longer time 

to make a decision. Taken together, we hypothesize that: 

 

Hypothesis 1a: Equity crowdfunders with more general human capital will form larger 

signal sets than those with less general human capital. 

Hypothesis 1b: Equity crowdfunders with more general human capital will take more 

time to form signal sets than those with less general human capital. 

Hypothesis 1c: Equity crowdfunders with more general human capital will have a 

different signal set composition than those with less general human capital. 

 

Specific human capital and signal set formation 

We further expect that signal attention will differ based on investors’ specific human capital. 

Specifically, we expect that investors with specific human capital (i.e., with experience relevant 

to the crowdfunding campaign) will form smaller signal sets, take less time to form signal sets, 

and form signal sets with a different relative composition than those without such capital. 

First, investors with specific human capital already have a stock of relevant knowledge 

in place, which explains why they (think they) need less information to guide their decision-

making (Forbes, 2005a). They develop more focused, automatic “schema” or “scripts” that 

influence their signal set formation (Zacharakis & Meyer, 2000), or, as Hodge and Pronk (2006, 

p. 268) state, they are “better able to predefine their information needs” and “execute focused 

searches to acquire relevant information.” Accordingly, equity crowdfunders with prior 

domain-specific experience are likely to construct smaller signal sets more quickly. Reliance 

on cognitive shortcuts developed through the accumulation of domain-relevant knowledge and 

experience has also been observed among professional investors. Indeed, investors frequently 

look for elements typically considered “success factors,” such as the team, when screening 
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firms (e.g., Ciuchta et al., 2018). Similarly, investors might quickly dismiss an investment 

opportunity based on a limited set of signals and have been reported to often stop screening 

business plans after a quick “one-minute test” (Maxwell et al., 2011). Similarly, equity 

crowdfunders’ previous context-specific experience may also affect their signal sets’ relative 

composition; preexisting knowledge structures that are a function of their prior domain-specific 

experience may push them to focus more or less on specific information signals (Lord & Maher, 

1990) compared to people without prior domain-specific experience. Building on this notion, 

scholars have shown that people with domain-specific experience in analyzing public firms 

and their financial statements access different pieces of information in financial reports (Hodge 

& Pronk, 2006).  

Second, it is not only unconscious, already-formed cognitive schemas that are likely to 

influence investors’ signal set formation. People with domain-relevant experience also usually 

form consciously available beliefs (that can be, but are not necessarily accurate) regarding the 

most important factors for firms’ success (Shepherd et al., 2017); they believe they know what 

will occur in the future or can work through inevitable challenges (Jansen et al., 2013).
12

 

Accordingly, they may have a greater feeling of control and/or higher levels of risk acceptance 

(Jansen et al., 2013). People that perceive less risk or have a greater feeling of control because 

they believe they know the success factors (or can influence them) search for less information 

and take less time to make decisions (Forbes, 2005a). Consequently, equity crowdfunders with 

domain-specific experience may also consciously search for a more limited set of information 

cues that (dis)confirm whether projects fit with their beliefs of what drives success. They might 

thereby ignore other potentially relevant informational cues.  

Third, Forbes (2005a) suggests that people with domain-relevant experience will be 

familiar with the available sources of information. For example, people with prior equity 

crowdfunding experience will be more aware of the structure of a typical equity crowdfunding 

campaign and the information available in such campaigns. Consequently, such people will be 

quicker in scanning equity crowdfunding campaigns and can do so in a more focused manner.  

Overall, we expect that equity crowdfunders with context-specific experience will 

construct smaller signal sets that have a different relative composition and will construct signal 

sets more quickly than investors without domain-relevant experience. Thus: 

 

 

12
 Tversky, & Kahneman. (1974), 1124; emphasis added) highlight that “these heuristics are quite useful [to cope 

with information-rich environments], but sometimes they lead to … errors”. 
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Hypothesis 2a: Equity crowdfunders with specific human capital will form smaller 

signal sets than those without specific human capital. 

Hypothesis 2b: Equity crowdfunders with specific human capital will take less time to 

form signal sets than those without specific human capital. 

Hypothesis 2c: Equity crowdfunders with specific human capital will have a different 

signal set composition than those without specific human capital. 

 

4.3. Method 

4.3.1. Eye Tracking 

This study uses eye tracking, a behavioral research method measuring eye gaze—the positions 

and movements of the eye—that objectively measures people’s attention, their spontaneous 

responses to visual stimuli, and what they see and miss when looking at visual content 

(Duchowski, 2017; Holmqvist et al., 2011). Eye tracking systems follow the gaze of individuals 

looking at stimuli on a screen to identify which areas are seen and for how long. This allows 

researchers to register the movements of a participant’s eyes during behavioral processes, thus 

offering “insights into the cognitive processes underlying a wide variety of human behaviors” 

(Ashby et al., 2016, p. 96).  

To explore variations in signal set formation among people with different levels of 

human capital, we first conducted a pilot study (for details, see Online Appendix A1). Its 

purpose was to validate our theoretical assumptions, evaluate the feasibility of the eye tracking 

approach, and anticipate any modifications needed in our large-scale study of signal set 

formation. The pilot study showed that people with different human capital vary in the extent 

to which they ignore signals and focus on different signal sets. Hence, we decided to conduct 

a large-scale eye tracking study to formally test our hypotheses.  

For the main study, we used a remote software and webcam-based eye tracking solution 

offered by EyeSee (https://eyesee-research.com/) that relies on images taken by participants’ 

web-cameras and on software to track people’s eye-gaze remotely. Unlike traditional 

hardware-based solutions that use hardware modules to take videos of users’ eyes, emit infrared 

rays, and receive reflected optical features (as used in the Pilot Study), remote webcam-based 

eye tracking solutions capture ocular movements in a stream of image frames produced from 
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the webcam and use these images of the participant’s face and eyes as input (Hansen & Ji, 

2010). An algorithm is then employed to calculate the exact position of the eyes, correlate eye 

direction to the image on the screen, and output the predicted eye gaze coordinates (Hansen & 

Ji, 2010). In particular, they extract gaze information through a geometric model of the eye and 

the eye area, to which the image of the participant’s eye is compared. Remote software and 

webcam-based eye tracking tools infer gaze direction from observed eye shapes, such as pupil 

centers and iris edges. Following these principles, the EyeSee software detects the face and the 

head pose of the participant, identifies the eye areas and eyes, and then allocates the pupil and 

the iris. Thereafter, the gaze estimation is conducted with iris tracking, correcting for head 

pose. 

EyeSee guarantees a sampling rate of 12 Hz to 28 Hz, with an average of 15Hz, 

depending on the quality of the webcam (EyeSee, 2013).
13 

A sampling rate of 15 Hz translates 

into recording 15 gaze points per seconds, or one gaze point every 0.066 milliseconds. 

Regarding the absolute precision and accuracy of the gaze estimation, assuming an average 

respondent’s distance from the screen of 60cm/23.6in, EyeSee offers an average visual angle 

degree (also called root mean square (RMS) of intersample distances in the data) of 1.8°.
14

 On 

an average 38.1cm/15in laptop screen (approx. 31cm/12.2in x 17.5cm/ 6.9in), this translates 

into a mean error of 3.75 % of the screen width along the x-axis (1.2cm/ 0.5in) and 8.72 % of 

the screen height along the y-axis (1.5cm/ 0.6in). That is, EyeSee ensures high accuracy for 

studies in which AOIs are bigger than 1.2cm x 1.5cm (on an average 38.1cm/15in laptop 

screen), which is the case in our study in which AOIs, on average, were 12.4cm width x 3.5cm 

height (st.dev. 8cm width x 2.7cm height). 

Recently, remote webcam-based eye tracking is increasingly successfully used to 

answer behavioral research questions in domains such as decision sciences, cognitive and 

neurosciences (Federico & Brandimonte, 2019), and health and medicine (Adhikari & Stark, 

2017; Bott et al., 2020). While traditional hardware-based eye tracking solutions are more 

 

13
 It is noteworthy that these accuracy tests were performed in 2013. Since then, both EyeSee specialists (O. 

Tilleuil, personal communication, December 11, 2020) and researchers in the field of remote webcam-based eye 

tracking (Semmelmann & Weigelt, 2018) have confirmed that the accuracy and precision of the gaze estimation 

in general and the sampling frequency in particular has significantly improved, due to the continuous increase in 

image quality and resolution of webcams. Indeed, most webcam resolutions are currently 1280x720 pixels, with 

30 frames per second being the minimum sampling frequency for most cameras. 

14
 While state-of-the-art hardware-based eye tracking solutions such as Eyelink 1000+ or Tobii EyeX can reach 

an accuracy of 0.15° - 0.3° average visual angle degree, other comparable webcam- and software-based eye 

tracking solutions offer an average visual angle of 4.16°. Such an average visual angle of 4.16° has been 

nonetheless considered to allow for accurate data acquisition (Semmelmann & Weigelt, 2018). 
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performant and precise than remote webcam-based systems, webcam gaze extractions have 

been proven to be highly correlated (ρ = 0.6) with the values calculated with state-of-the-art 

hardware-based eye tracking (Kooiker et al., 2016). The signals collected by remote webcam-

based eye tracking have been proven to be suitable for different eye tracking tasks such as 

fixation, pursuit, and free viewing tasks and for tasks where the focus is on determining where 

a participant’s attention is drawn, such as where gaze location is sufficient, for example, to 

report the time spent in a certain AOI (Anderson et al., 2011; Semmelmann & Weigelt, 2018). 

However, this is only the case (1) as long as stimulus AOIs are specific, of reasonable size, and 

not too close together, and (2) the image rendering technology avoids using the extreme 

periphery of the screen (Semmelmann & Weigelt, 2018). These conditions are satisfied in our 

study, as we are interested solely in the amount of time participants dedicate to observing each 

of the campaigns’ AOIs (i.e., gaze location is sufficient). Moreover, the AOIs are of significant 

size (average size 12.4cm width x 3.5cm height), fixed, placed at sufficient distance from 

neighboring AOIs with no overlaps, and concentrated in the central parts of the screen (see 

Figure 1).  

The most significant advantage of remote webcam-based eye tracking as compared to 

traditional in-the-lab hardware-based eye tracking solutions is the lack of geographical 

restrictions to collect eye feature data on large sample sizes. This provides an opportunity to 

obtain larger, more diverse participant samples required for the generalization of results 

without the need for any special equipment or hardware. Sample size and diversity are 

particularly relevant, since the complexity of eye movement data for each individual participant 

involves substantial variability across subjects in a given study, which in turn implies the need 

for large study samples. Webcam-based eye tracking technology hence has the potential to 

eliminate the logistical (and financial) barriers to conducting large-scale eye tracking studies 

faced by in-the-lab infrared-based eye tracking solutions.  

A second important advantage afforded by the use of desktop web cameras in eye 

tracking is the unobtrusive capture of eye movement data, which translates into greater 

ecological validity. Since they do not resort to stationary head pose constraints such as mouth 

pieces or chin-rests, webcam-based eye-gaze tracking methods do not constrain participants, 

allowing them the freedom of movement that is characteristic of real-life scenarios. Such 

unrestrained locomotor dynamics do not influence the participants’ natural task behavior, 

allowing for natural and dynamic interactions with the task at hand. Thus, webcam-based eye 

tracking tools offer an attractive solution for participant-oriented studies and bring eye tracking 
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studies within reach of many studies for which an infrared system is not employable, while still 

maintaining high standards of rigorous and precise measurement.  

Taken together, the above advantages of using remote webcam-based eye tracking 

solutions have the capacity to significantly change the landscape of eye tracking studies in 

management and entrepreneurship research.  

 

4.3.2. Participants, stimuli campaigns and procedure 

We recruited participants from Prolific, an international online panel of adult respondents that 

connects researchers with participants for surveys and experimental projects. Prolific has been 

found to provide access to respondents that are more diverse and to produce data of higher 

quality than comparable behavioral research crowdsourcing platforms (Peer et al., 2017). We 

used multiple screening criteria on the platform by only recruiting participants who were fluent 

in English, had a 95% approval rate on Prolific, had a desktop device equipped with a webcam, 

and had investment experience (i.e., experience with exchange-traded commodities or funds, 

government bonds, stocks, unit trusts, angel (syndicate) investing, private equity funds, venture 

capital funds, options, or crowdfunding—as in Van Balen et al., 2019).  

Of the 713 initial participants
15

 who passed the screening and started the eye tracking 

session, we excluded 175 due to initial calibration errors or technical issues regarding head 

pose or environmental conditions. Since remote webcam-based eye tracking solutions such as 

EyeSee measure eye gaze relative to the camera being used, they require formal calibration. 

The calibration procedure is an important step in which the geometric characteristics of the 

user’s eyes and the position properties of the working environment are estimated so the eye 

tracking can produce fully-customized and accurate gaze points. In a first step, the system 

needs to detect and localize the eyes. First, the position of the participant’s face and head pose 

are captured. On that basis, the system identifies the eye areas and eyes, and allocates the pupil 

and the iris. One calibration point is used to detect a face, with the camera rotated correctly and 

the face in the center of the occupied zone. Another goal of this initial set-up check is to 

eliminate possible reflections and to establish a suitable environment (e.g., face illumination, 

 

15
 We used a G*Power analysis (Faul et al., 2007) to determine our recruitment goal for the number of participants 

from Prolific and further considered that some participants would drop from the final sample due to calibration or 

technical issues (based on EyeSee’s experience).  
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backlight, video quality and ambient lighting). Concretely, participants are able to view their 

own face and locate it properly in an oval area indicated by the eye tracking algorithm.  

Once their face is in the correct area, they have the correct posture, and environmental 

factors are deemed appropriate, the system determines parameter values that position the gaze 

on the monitor screen, permitting information from the image domain to be converted to the 

gaze domain (Cristina & Camilleri, 2018). In the case of EyeSee, based on the nine calibration 

points displayed on the screen, mapping translates the iris and gaze angles of the participant to 

the screen coordinates (see Online Appendix A2, Figure 1). In particular, the participant first 

monitors the gradually appearing and disappearing individual red points and then the software 

processing of the calibration data takes place. After the calibration is done, it is tested and 

validated when the respondent identifies five other points on the screen (see Online Appendix 

A2, Figure 2). Based on the distance between the estimated gaze direction of the participant 

looking at the specific dot and the known position of the dot on the screen, the system decides 

whether the calibration was successful. If the distance calculated is too high, another calibration 

process is initiated up to a maximum of two times. If the calibration cannot be successfully 

validated in the second round either, the session is not considered valid.
16

 The number of 

participants we had to remove due to calibration errors was not exceptional. In fact, it is 

common for eye tracking solutions to have a high percentage of the sample that is inappropriate 

for data analysis due to technical barriers (Semmelmann & Weigelt, 2018).  

We further eliminated 23 respondents who did not answer the attention check correctly. 

We ended up with a sample of 515 participants, the majority of whom evaluated two 

campaigns, resulting in 915 usable data points. Of these respondents, 69% were male, and they 

were on average 34 years old (SD = 12). Thus, our sample’s demographics closely mirror those 

of equity crowdfunding investors, both in terms of gender (Bapna & Ganco, 2020) and age 

(Hervé et al., 2019). 

 

16
 Besides the initial calibration, the eye tracking process is constantly monitored during and after the session. 

First, during the session, the head pose as well as environmental conditions such as lighting are constantly 

monitored. In case of the detection of head movements or changes in the illumination conditions, the participant 

receives an error message and a request to correct them. In case of too much head movement or drastic changes 

in the light conditions that are not corrected after the error message display, a recalibration is performed. If the 

software detects suspicious patterns in gaze movement, an error message will be displayed, the algorithm is 

interrupted, and a recalibration will be performed. As an additional safeguard, a dummy stimulus in the form of a 

red dot can be included on the screen during the session, to probe whether it is observed by participants. Second, 

after the session, the algorithm automatically estimates the probability that the session was successful based on 

the registered environmental factors. Third, for respondents for which the algorithm’s estimation does not offer a 

definite answer, a manual check is performed by eye-tracking specialists. 
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As stimuli, we developed two fictional equity crowdfunding campaigns. To ensure the 

campaigns possessed psychological realism (Colquitt, 2008), we based the visuals and the 

presentation of each venture on a combination of real-life cases, changing all identifying 

details. The first campaigned involved a curated food delivery service with personalized menu 

proposals based on a matching algorithm. The second campaign portrayed a membership-based 

subscription for restaurant discounts that allows diners to pay less during more quiet periods 

and at the same time helps restaurants address underutilized capacity issues. We chose these 

two options because although the products were sufficiently novel to the market, advanced 

knowledge was not required to assess their investment potential.  

The campaigns contained information typically included in an equity crowdfunding 

campaign directed at potential investors.17 Specifically, the campaign included nine areas of 

interest (AOIs): the features of the product/ service, details on the founding team, 

characteristics of the target market, information on previous investors, the company’s 

forecasted financial data, details about the strategy, equity campaign dynamics, equity 

campaign characteristics, and critique by potential backers (i.e., comments). In order to 

achieve a representation of the campaigns as close to reality as possible, we use both text 

and images to describe these features. All relevant textual and graphic information provided 

in the campaign presentations could be grouped under one of the nine above-mentioned, 

predefined general AOIs. The information signals under each AOI (or sub-AOIs) are grouped 

together independently of which website tab they are located on. For example, sub-AOIs 

referring to “the product” that can be found on the home page, the market page, and other 

pages (see Figure 4.1).   

 

 

 

 

 

 

 

17
 See, for example, the UK platform Seedrs: https://www.seedrs.com/investment-opportunities. 
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Figure 4.1: Homepage of the campaign, containing different AOIs such as Campaign dynamics, Product 
characteristics, Previous investors 

 

 

 

 
Before the start of the session, participants were explained the investment task at 

hand and were clearly informed that their eye movement information would be collected. 

Thereafter, respondents were required to download a program application that allows to 

control for the respondent’s screen. The application blocks the screen of the respondent and 

the whole session is done in the maximum window size, with no possibility of scrolling 

through the window or changing window size. Thereby, the screen location of a given page 

element and AOI is fixed and known. Downloading the application and the stimuli (i.e. the 

crowdfunding campaign pages) locally on the respondents’ devices avoids any issue of 

Internet latency or bandwidth. Thereafter, each participant went through a calibration 

procedure meant to ensure measurement precision (more details on the calibration 

procedure are given in Online Appendix 4.A2).  

After successful calibration, participants were forwarded to the online crowdfunding 

project webpage and the eye tracking session started. The developed platform simulated a 

real equity crowdfunding platform, where participants could see the campaign in a webpage 

format and navigate between the various page tabs (see Figure 4.1). An eye tracking algorithm 

was integrated with this simulated equity crowdfunding platform, collecting participants’ eye 
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movement data (see Figure 4.2 for an example of an exploratory heat map). The participants 

watched the two campaigns consecutively in random order. After they finished browsing 

through the first online campaign, participants were asked about their intentions to back the 

equity crowdfunding project and their previous experience in the industry of the venture 

presented in the campaign. We also included an attention check question aimed at detecting 

inattention and satisficing response behavior (Paolacci et al., 2010). Next, the process was 

repeated for the second campaign. As a last step, participants were required to enter their 

demographic information and background experience regarding their general and specific 

human capital.  

 

Figure 4.2. Illustration of a heat map for one of the campaigns’ tab 
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4.3.3. Measures 

Dependent variables 

In eye tracking studies, the attention respondents pay to AOIs constitutes a fundamental unit 

of analysis (Holmqvist et al., 2011). AOIs are regions of a displayed stimulus that include all 

information belonging to an object, while eye gazes to other objects are excluded (Holmqvist 

et al., 2011). Eye tracking technology uses the position of an eye gaze (the center of the gaze 

at a particular point in time) to infer what individuals are paying attention to at any specific 

moment. We constructed several measures related to signal set formation, namely signal set 

size, time taken to form a signal set, and relative composition of the signal set. To measure 

signal set size, we counted how many of the nine different campaign AOIs participants gave 

visual attention during the investment task. We measured the time taken to form a signal set as 

the total time spent by a participant on looking at all AOIs of each campaign. We then used the 

natural log of this measure. As a measure of relative composition, for each of the AOIs, we 

computed a relative measure of dwell time on the respective AOI as related to the total time 

participants spent looking at all AOIs of the campaign (i.e., what proportion of the total time 

was spent on each of the AOIs over the trial). Dwell time is a typical eye-tracking measure 

(Duchowski, 2017; Holmqvist et al., 2011).  

 

Independent variables 

To account for general human capital, we followed previous research and gathered participants’ 

post-secondary education level by asking them whether they had acquired a tertiary education 

degree (Bachelor, Master, or higher) or not (coded as a dummy) (Colombo & Grilli, 2005). We 

also measured entrepreneurial experience (Dimov & Shepherd, 2005) by asking participants 

to indicate whether they had personally (co-)founded any new ventures before (zero for no, one 

for yes). 

Specific human capital was measured by respondents’ previous equity crowdfunding 

experience through asking them whether they had ever invested in any equity crowdfunding 

campaigns (zero for none, one for existing experience). We also measured previous industry-

specific experience by asking participants to indicate whether they had any previous work 

experience in the industry of the venture the equity crowdfunding campaign of which they had 

just evaluated (zero for none, one for existing experience). 
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Controls 

Because prior research has suggested that sustained attention abilities and informational needs 

may change with age (Korniotis & Kumar, 2011), we controlled for respondents’ age (in years 

at the time of data collection). Furthermore, since gender has an effect on information 

processing regarding investments, we added gender as a control (zero for male and one for 

female). To ensure that the results were not influenced by differences between the two 

campaigns presented, we controlled for the campaign (coded one and two). Moreover, to 

account for order effects and the fact that attentional processes are likely affected by mental 

fatigue, we controlled for whether the campaign was the first one being evaluated (one 

indicating it was, zero indicating it was the second). Lastly, since the perceived desirability of 

an investment might influence information processing, we accounted for participants’ 

willingness to invest in the equity crowdfunding campaign. This was captured by asking 

participants about the probability that they would invest in the deal (on a scale from one [low] 

to seven [high]) (e.g., Murnieks et al., 2016). 
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Table 4.1: Descriptive Statistics and Correlations 

 
 
 
 
Notes. N = 915 

 

 Variables Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 Signal set size 3.97 1.99 –                    

2 Time taken to form signal set (ln) 3.34 0.96 .79*\** –                   

3 Relative time spent Product AOI 0.60 0.18 –.54*** –
.42*** –                  

4 Relative time spent Team AOI 0.02 0.07 .51*** .40*** –
.38*** –                 

5 Relative time spent Market AOI 0.04 0.08 .57*** .46*** –
.48*** .29*** –                

6 Relative time spent Investors AOI  0.01 0.04 .45*** .30*** –
.35*** .29*** .25*** –               

7 Relative time spent Financials AOI 0.03 0.09 .43*** .30*** –
.43*** .14*** .19*** .27*** –              

8 Relative time spent Strategy AOI 0.02 0.04 .65*** .60*** –
.29*** .29*** .52*** .27*** .26*** –             

9 Relative time spent Camp Dyn AOI 0.17 0.13 –.42*** –
.32*** 

–
.21*** –.29*** –.39*** –

.29*** 
–

.31*** 
–
.45*** –            

10 Relative time spent Camp Ch AOI 0.09 0.09 –.32*** –
.24*** –.11** –.25*** –.33*** –

.24*** 
–

.28*** 
–
.40*** .29*** –           

11 Relative time spent Critique AOI 0.01 0.04 .35*** .25*** –
.31*** .08*** .39*** .17*** .14*** .16*** –

.22*** 
–
.21*** –          

12 Post-secondary education 0.77 0.42 .04 .05 –.01 .03 .04 .00 –.01 .03 –.01 –.02 .01 –         

13 Entrepreneurial experience 0.14 0.34 .02 .06 –.08* .11* .02 .00 –.03 .03 .05 –.01 .03 .02 –        

14 Equity crowdfunding experience 0.10 0.30 –.08* –
.12** .04 –.05 –.00 –.02 –.07* –.08* .05 .00 –.02 .07

* .14* –       

15 Industry-specific experience 0.12 0.32 –.04 –.05 .01 –.01 –.05 –.03 –.04 .01 .05 .03 –.02 .04 .15* .06 –      

16 Age 34.27 11.7 –.09** .01 .01 –.05 –.08* –
.13*** –.02 –

.11*** .09** .11** –.01 .10
* –.16* –

.09** 
–
.06 –     

17 Gender 0.31 0.46 –.06 –.03 .03 .02* –.03 –.08* –.07* –.05 .04 .02 .01 .04 –.02 –.04 –
.01 .08* –    

18 Campaign 1.50 0.50 .01 –.01 –
.24*** –.01 –.01* –.05 –.04 –.06 .31*** .12*** .00 .01 –.01 .00 –

.01 .00 –
.01 –   

19 First evaluated 0.50 0.50 .01 .10* .00 .01 –.09* –.04 –.03 –.06 .08* –.02 –.01 –
.01 .01 –.03 –

.04 .01 –
.01 

.20
*** –  

20 Willingness to invest 4.68 1.64 .09* .09* –.10** .06 –.05 –.02 –.03 .05 –.00 .04 .04 .03 .04 .02 .05 –.08* .03 .05 .01 – 
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Table 4.2: Results of Regression Analyses Signal set size and Time taken to form a signal set 

 

 Model 1 Model 2 

Dependent variable:  Signal set 
size 

Time taken to 
form a signal set 

Post-secondary education .09* 
(.04) 

.16* 
(.08) 

Entrepreneurial experience .08† 
(.05) 

.21* 
(.10) 

Equity crowdfunding 
experience 

–.17**  
(.06) 

–.44*** 
(.10) 

Industry-specific experience –.09† 
(.05) 

–.19† 
(.10) 

Age –.01*** 
(.01) 

–.01 
(.00) 

Gender –.06† 
(.03) 

–.07 
(.07) 

Campaign .01 
(.03) 

–.06 
(.06) 

First Evaluated –.01 
(.03) 

.18** 
(.06) 

Willingness to invest .03* 
(.01) 

.05** 
(.02) 

Constant 1.38*** 
(.09) 

3.07*** 
(.17) 

Wald chi2 39.63*** / 

F-statistic / 5.5*** 
   

   
   

Notes. Model 1 represents a Poisson regression (because the dependent variable is a count) and Model 2 represents 
a Tobit regression (because the dependent variable is bounded at 0). N = 915 in all models. † ≤ .10, *p ≤ .05, **p ≤ 
.01, ***p < .001 (two-tailed tests). Robust standard errors are in parentheses. 
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4.4. Results 

Means, correlations, and standard deviations for the variables are presented in Table 4.1. 

Importantly, correlations between our measures of general and specific human capital are 

insignificant or low. 

Table 4.2 provides the results for signal set size and time taken to form a signal set, 

whereas Table 4.3 presents the results for signal set composition.  

To test hypotheses H1a and H2a about the effect of general and specific human capital 

respectively on the signal set size, we run a Poisson regression, which takes into account that 

our dependent variable is a count measure. As can be seen in Table 4.2 (Model 1), the 

coefficient for post-secondary education is positive and significant (β=0.086, p =.025), and the 

coefficient for entrepreneurial experience is positive and marginally significant (β=0.080, p = 

.095), indicating that equity crowdfunders with more general human capital form larger signal 

sets than those with less general human capital. Thus, our results support Hypothesis 1a. 

Furthermore, the coefficient for equity crowdfunding experience is negative and statistically 

significant (β=-0.173, p=.002), and the coefficient for industry-specific experience is negative 

and marginally significant (β= -0.088, p=.098), thus lending support for Hypothesis 2a: equity 

crowdfunders with specific human capital form smaller signal sets than those without specific 

human capital. 

We then tested hypotheses H1b and H2b about the effect of general and specific 

human capital respectively on the time taken to form a signal set. For this purpose, we run a 

Tobit regression, which takes into account that our dependent variable can only take positive 

values. As presented in Table 4.2, Model 2, the coefficients for post-secondary education and 

entrepreneurial experience are both positive and significant (post-secondary education: 

β=0.158, p=.040; entrepreneurial experience: β=0.209, p=.030), indicating that equity 

crowdfunders with more general human capital will take more time to form a signal set than 

those with less general human capital. Thus, Hypothesis 1b is supported. Regarding 

Hypothesis 2b, the coefficient for equity crowdfunding experience is negative and statistically 

significant (β=-0.439, p=.000), and the coefficient for industry-specific experience is negative 

and marginally significant (β=-0.191, p=.061). These findings provide support for Hypothesis 
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Table 4.3: Results of Regression Analyses Relative Compositions AOIs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes. All models represent Tobit regressions (because the dependent variables are bounded between 0 and 1) N = 915 in all models.  
† ≤ .10, *p ≤ .05, **p ≤ .01, ***p < .001 (two-tailed tests). Robust standard errors are in parentheses. 

Dependent 
variable:  

Product 
AOI 

Team 
AOI 

Market 
AOI 

Investors 
AOI 

Financials 
AOI 

Strateg
y AOI 

Camp Dyn 
AOI 

Camp 
Ch AOI 

Critiqu
e AOI 

Post-secondary 
educational 

–.01  
(.01) 

.06* 
(.03) 

.05† 
(.03) 

.02† 
(.01) 

.04 
(.03) 

.02† 
(.01) 

–.01 
(.01) 

–.01 
(.01) 

.03 
(.03) 

Entrepreneurial 
experience 

–.05* 
(.02) 

.11** 
(.04) 

.05 
(.03) 

.03† 
(.02) 

–.00 
(.04) 

.03† 
(.01) 

.01 
(.02) 

–.01 
(.01) 

.03 
(.03) 

Equity 
crowdfunding 
experience 

.04†  
(.02) 

–.10* 
(.04) 

–.05 
(.04) 

–.04* 
(.02) 

–.15** 
(.05) 

–.05** 
(.02) 

.02 
(.01) 

.01 
(.01) 

–.06 
(.04) 

Industry-specific 
experience 

.01 
(.02) 

–.03 
(.03) 

–.08* 
(.03) 

–.03 
(.02) 

–.09† 
(.05) 

–.02 
(.02) 

.02 
(.01) 

.01 
(.01) 

–.04 
(.04) 

Age .00 
(.00) 

–.01*** 
(.00) 

–.01*** 
(.00) 

–.01*** 
(.00) 

–.01† 
(.00) 

–.01*** 
(.00) 

.01** 
(.00) 

.01*** 
(.00) 

–.01† 
(.00) 

Gender .01 
(.01) 

–.01 
(.02) 

–.04† 
(.02) 

–.02† 
(.01) 

–.08** 
(.03) 

–.03* 
(.01) 

.02 
(.01) 

.00 
(.01) 

–.01 
(.03) 

Campaign –.09*** 
(.01) 

–.02 
(.02) 

–.02 
(.02) 

–.01 
(.01) 

.00 
(.02) 

–.01 
(.01) 

.09*** 
(.01) 

.03*** 
(.01) 

–.01 
(.02) 

First Evaluated .02† 
(.01) 

–.01 
(.02) 

–.02 
(.02) 

–.00 
(.01) 

–.00 
(.02) 

–.01 
(.01) 

.01 
(.01) 

–.01 
(.01) 

–.02 
(.02) 

Willingness to 
invest 

–.01** 
(.00) 

.01 
(.01) 

.01* 
(.01) 

–.01 
(.03) 

–.02* 
(.01) 

.01† 
(.00) 

–.00 
(.00) 

.00 
(.00) 

.01 
(.01) 

Constant .77*** 
(.03) 

–.16* 
(.07) 

–.09 
(.06) 

–.01 
(.03) 

–.26*** 
(.07) 

–.01 
(.03) 

–.01 
(.03) 

–.00 
(.02) 

–.20* 
(.07) 

F-statistics 8.34*** 2.68** 3.74*** 3.45*** 3.43*** 4.42*** 12.87*** 3.92*** 1.45 
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2b, indicating that equity crowdfunders with specific human capital will take less time 

to form a signal set than those with no specific human capital. 

Next, we ran nine Tobit regressions to better understand the effects of human capital 

on the relative composition of investors’ signal set. Tobit regressions are appropriate because 

our dependent variable is bounded between zero (no visual attention to a particular AOI) and 

one (100% of time attended to a particular AOI). For each of the nine AOIs presented in the 

campaign, we looked at whether differences in human capital influence the percentage of 

total campaign evaluation time participants spent on that particular AOI. The results are 

displayed in Table 4.3.  

Regarding the influence of general human capital on the relative composition of signal 

sets, the results show that participants with post-secondary education spent a bigger chunk 

of their time during campaign evaluation paying attention to aspects regarding the team 

(β=0.060, p=.033), market (β=0.049, p=.064), investors (β=0.021, p=.098), and strategy 

(β=0.020, p=.095) than those with no post-secondary education. In a similar fashion, 

participants with previous entrepreneurial experience spent more of their total time during 

campaign evaluation investigating information regarding the team (β=0.109, p=.001), 

investors (β=0.026, p=.082), and strategy (β=0.027, p=.064) but less of their time looking at 

product information (β=-0.046, p=.012), than those with no previous entrepreneurial 

experience. Thus, Hypothesis 1c was supported.  

Regarding the effect of specific human capital on the relative composition of signal 

sets, the results show that participants with equity crowdfunding experience spent a smaller 

share of their time on aspects referring to the team (β=-0.103, p=.015) investors (β=-0.041, 

p=.029), financials (β=-0.152, p=.005), and strategy (β=-0.051, p=.004) and a bigger share of 

their time looking at product information (β=0.038, p=.071) than those with no equity 

crowdfunding experience. Similarly, participants with previous industry-specific experience 

spent less of their total time on market (β=-0.078, p=.032) and financials (β=-0.089, p=.057) 

than those with no previous industry-specific experience. These results support Hypothesis 

2c. 
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4.5. Discussion 

This study contributes to the limited theoretical and empirical understanding of how different 

investors attend to different observable signals. Drawing on a cognitive perspective, we 

theorized on how investors’ general and specific human capital influences their signal set 

formation. We focused on the equity crowdfunding context in which investors operate in an 

information-rich environment (e.g., Mahmood et al., 2019) and signaling has been a prominent 

theoretical lens to explain campaign success (e.g., Ahlers et al., 2015; Vismara, 2016). Using 

an eye tracking study, we find evidence consistent with our hypotheses.  

 

4.5.1. Theoretical Contributions  

Our study highlights that even observable signals are not always attended to, a hitherto 

traditional assumption made in signaling theory (Bergh et al., 2014; Drover et al., 2018). 

Certainly, previous research has highlighted that signal receivers differ in manners that 

determine how they react to signals and thus that signal effectiveness differs across audiences 

(Scheaf et al., 2018). Vanacker and Forbes (2016), for example, revealed that employees and 

financiers respond differently to firms’ reputation-related signals. However, these differences 

can be explained by two underlying cognitive processes that have often remained unobservable, 

namely differences in individuals’ attention to and/or interpretation of these signals (e.g., 

Drover et al., 2018; Plummer et al., 2016; Vanacker et al., 2020). Our study is one of the first 

to provide explicit evidence regarding the information signals people attend to, and more 

importantly adds new knowledge regarding how signal set formation differs across receivers. 

Consistent with Drover and colleagues’ (2018) call, it is essential to open the “black box” of 

signaling by studying one of its central cognitive components, signal attention, to further 

increase our understanding of signaling effectiveness.  

We extend cognitively-inspired theories of signaling by detailing new, relevant ways 

in which a specific group of signal receivers – prospective crowd investors – differ (i.e., in their 

human capital) and by showing the number of signals and which signals they pay attention to. 

By shedding light on how general and specific human capital influences investors’ attention to 

signals and their signal set formation, we advance the field’s understanding of receiver signal 

set formation in a multi-signal context. Our evidence highlights that investors with different 

levels of human capital differ significantly in the breadth (i.e., the number of signals) and depth 

(i.e., amount of time they attend to specific signals) of their signal sets when looking at the 
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same funding campaign. By doing so, we contribute to the limited research on how 

crowdfunders work (e.g., McKenny et al., 2017; Stevenson et al., 2019; Vismara, 2018; Zafar 

et al.,2021). We provide novel evidence regarding how prospective equity crowdfunders 

actually view crowdfunding campaigns. For example, our evidence shows that equity 

crowdfunders on average only view four signals (out of the nine distinct signals in the 

campaign). They place particular focus on product-related signals, campaign dynamics 

(including the amount already raised and the number of investors that have committed) and 

campaign characteristics (including equity offered and target funding). The significant 

attention to product-related signals is relevant, as this has received limited attention in the 

equity crowdfunding literature. Similarly, while previous studies focused extensively on 

entrepreneurs’ human capital as a signal, the relative amount of time the average crowdfunder 

spends focusing on team-related characteristics is surprisingly low (although investors with 

general human capital attend more to team data). Our findings suggest that the results of studies 

that focus on human capital may be driven by a specific subset of crowdfunders.  

 

4.5.2. Methodological Contributions: The Biological-based Approach in 

Entrepreneurship Research and Eye Tracking 

Our study contributes to expanding the nascent line of research on biological and 

psychophysiological perspectives in entrepreneurship (e.g., Nicolaou et al., 2021). Psycho-

physiological measurement is relatively new to entrepreneurship research. See, for example, 

Shane, Drover, Clingingsmith, and Cerf (2020) for a recent example of a functional magnetic 

resonance imaging (fMRI) study and several studies deriving psychophysiological measures 

from entrepreneurs’ facial expressions (e.g., Jiang et al., 2019; Stroe et al., 2020; Warnick et 

al., 2021). Given that the eye is the only “visible part of the brain” (Janisse, 1977), eye tracking 

can serve as another type of such psychophysiological measurement that has gathered wide 

interest as a promising non-survey-based source of behavioral data, and a marker of arousal, 

cognitive effort, and attention (Meissner & Oll, 2019). Moreover, by drawing on a cognitive 

view of signaling theory and with the help of eye tracking, this study answers the call of 

Nicolaou et al. (2021, p. 10), “to marry the traditional economic, sociological, and 

psychological factors with their biological perspective in entrepreneurship models.” 

Our study expands entrepreneurship scholars’ standard methodological tool kit by 

proposing eye tracking as a novel way to examine constructs that are otherwise difficult to 
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reliably report or observe, such as investors’ attention processes. Few studies in organizational 

and entrepreneurship research have adopted this method thus far, despite its clear promise (Du 

et al., 2019; Meissner & Oll, 2019). Our study reveals its use for building a more in-depth 

cognitive view of signaling, and eye tracking can also provide a powerful method to examine 

other psychological constructs such as emotional arousal and cognitive load. As such, its 

potential applications may extend beyond signaling to inform entrepreneurship scholars 

interested in learning or training, or information search and decision making in contexts other 

than equity crowdfunding.  

Moreover, our study is the first to apply remote webcam-based eye tracking technology 

in organizational research. Previous eye tracking studies in business research (including Du et 

al., 2019) have predominantly been conducted in the lab using desktop-based or mobile systems 

(Meissner & Oll, 2019). Only two studies were conducted in non-lab settings, both relying on 

glasses to track eye movements (Meissner & Oll, 2019). Leveraging recent technological 

advances, we were able to run an eye tracking study online, thereby enabling us to test our 

hypotheses on a substantially larger and more relevant sample of individuals (i.e., those with 

investment experience). This not only increases the external validity of our results, it broadens 

the method’s potential for application (i.e., moving beyond a specialized eye tracking lab).  

 

4.5.3. Limitations and Additional Avenues for Future Research 

This study has some limitations that could open avenues for future research. First, our eye 

tracking method allowed us to focus on signal attention, but it raises some concerns about the 

ecological validity of our research. While our design ensures sufficient procedural 

representativeness (Grégoire et al., 2019), we acknowledge that it does not completely rule out 

other biases (e.g., actor-observer bias) that may affect the observed outcomes. Future studies 

that use different research designs can further validate our results.  

Further, one may wonder whether individuals would behave differently when they have 

different financial incentives when investing on platforms. However, it is unclear whether the 

introduction of a monetary incentive could lead to a better or more realistic implementation of 

eye tracking. Indeed, research suggests that the presence of a financial incentive improves 

performance in memory- and recall-related tasks and in dull tasks for which intrinsic 

motivation may be low (such as coding words) (Camerer & Hogarth, 1999). In other tasks, 

incentives can hinder performance, for example, by causing anxiety and making people self-
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conscious. In most cases, however, the presence or absence of a financial incentive does not 

affect mean performance.  

Second, our focus on human capital suggests that other characteristics of crowdfunders 

such as gender (Bapna & Ganco, 2020; Cumming et al., 2021b), cognitive style (analytical 

versus intuitive) (Allison & Hayes, 1996), or social perception skills (Baron & Markman, 2003) 

may influence signal set formation. Crowdfunders may also build different signal sets 

depending on the fundraiser’s characteristics (e.g., when the fundraiser is passionate about their 

business idea (Davis et al., 2017). This research question is consistent with the findings of 

Allison, Davis, Webb, and Short (2017), who document that issue-relevant information, such 

as entrepreneurs’ education, matters most when crowdfunders possess greater ability and 

motivation to make careful evaluations. 

Third, we have explicitly focused on signal attention, the first cognitive aspect of 

effective signaling (Drover et al., 2018). While we provide a more nuanced perspective 

regarding how prospective crowdfunders view campaigns, we have not examined the second 

cognitive aspect of effective signaling, namely signal interpretation. More insights are needed 

regarding how investors interpret complex signal sets. Moreover, our findings do not suggest 

that more or less extensive signal sets lead to better or worse investment decisions. For 

example, some investors may make better decisions based on fewer pieces of information. 

Ultimately, future work will need to link signal set formation (and signal set interpretation) to 

actual investment outcomes. 

Finally, while the use of remote webcam-based eye tracking is novel and promising for 

future research, its novelty also entails certain limitations. While there is a growing field 

literature on newly developed machine learning algorithms underlying improved webcam-

based eye tracking technologies, explicit tests comparing their accuracy and validity to more 

traditionally used lab equipment, for instance, are still rare. Factors such as differences in head 

movements, illumination conditions, and webcam resolution – which may vary across 

participants in non-lab settings – may affect the accuracy of the technology. However, the 

Eyesee calibration procedures used both prior to and during the test do take this into account. 

While we would welcome more research in this area, Semmelmann and Weigelt (2018) provide 

reassurance regarding the applicability of this technology, given the design of our study. It is 

also clear that the use of webcam-based eye tracking tools is not yet advisable in studies that 

require high gaze resolution (i.e., dissection of singular items in a crowded display), or focus 

on very sensitive information (high spatio-temporal resolution, e.g., rapid and continuous 
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recognition of faces embedded in pictures with complex scenes) (Cristina & Camilleri, 2018; 

Semmelmann & Weigelt, 2018). 

 

4.5.4. Practical Implications 

Our study has important implications for entrepreneurs, equity crowdfunding platforms, equity 

crowdfunders, and policymakers. Our findings suggest the importance that entrepreneurs and 

equity crowdfunding platforms carefully design campaign webpages, especially home pages, 

as many prospective crowdfunders limit their attention to informational signals on the home 

page. Moreover, our study also provides entrepreneurs with insights into the factors investors 

with different human capital attend to when evaluating their campaigns.  

Our findings should raise awareness that equity crowdfunders may be ignoring many 

important informational signals when considering equity crowdfunding campaigns. These 

concerns are especially acute for people with limited general human capital and people with 

more specific human capital. For example, the fact that some individuals focus less on financial 

data in campaigns shows that they may be unintentionally investing in risky firms that may 

lack internal funds or debt capacity, be tied to riskier banks, or lack access to other forms of 

equity (e.g., Blaseg et al., 2021; Walthoff-Borm et al., 2018).  

Our findings also have important implications for policymakers in their attempts to 

protect crowdfunders against losing their money on a risky – or worse – fraudulent start-up 

(Hornuf & Schwienbacher, 2017). In response, policymakers have pointed out the necessity 

for firms to provide additional information in crowdfunding campaigns (see, for example, the 

2018 European Commission proposal for a regulation on European crowdfunding services 

providers (European Commission, 2018)). Our study highlights the need to reconsider this 

approach, since prospective investors ignore many informational signals available in 

crowdfunding campaigns. 

 

4.6. Conclusion 

While signaling theory usually assumes that attention is always given to observable signals, we 

explicitly examined how different investors create different signal sets. Adopting a cognitive 

perspective and using state-of-the-art online eye tracking technology, we find that prospective 
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crowdfunders with more general human capital (i.e., higher overall education levels and/or 

general entrepreneurial experience) construct broader signal sets, take more time to form signal 

sets, and construct signal sets with a different relative composition than their counterparts with 

less general human capital. Conversely, prospective crowdfunders with more specific human 

capital (i.e., equity crowdfunding experience and/or industry-specific experience) construct 

narrower signal sets, take less time to form signal sets, and construct signal sets with a different 

relative composition than their counterparts with less specific human capital. Overall, signal 

attention—even to observable signals—should not be taken for granted, and there is significant 

variability in signal set formation across prospective equity crowdfunders. We hope that this 

study will foster more research using eye tracking method to further increase our theoretical 

understanding of the hitherto difficult-to-capture cognitive processes that underly 

entrepreneurship and entrepreneurial finance. 
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ONLINE APPENDIX 4.A1 

Description of the Pilot Study  

 

Participants, campaign and procedures 

The pilot study involved a convenience sample of easily accessible participants, i.e. Master 

students, who in our case generally do not have any work experience. As this implies relatively 

similar levels of general human capital, we recruited 48 students from different faculties (i.e., 

Business Economics versus Psychology) to ensure variation in a distinct aspect of their specific 

human capital (i.e., their financial literacy). We measured participants’ financial literacy prior 

to them evaluating the campaign based on the scale of Lusardi and Mitchell (2014). Consistent 

with our expectations, the Master in Business Economics students (with a finance 

specialization) scored significantly higher on financial literacy than the Psychology students 

(72% versus 38%; p<0.001). As such, the comparison between these two groups can provide 

us with some initial insights into how differences in one component of specific human capital 

may influence signal set formation. We had to exclude eight participants because of technical 

reasons and six participants due to incomplete survey answers. Thus, our final sample 

consisted of 34 participants. Of these, 19 are Master in Business Economics students, while 

the others are  Psychology students. Participation was voluntary, and participants were told 

that they could discontinue the experiment at any time without penalty. 

The study used a real-life equity crowdfunding campaign by an online healthy food 

delivery company. The design of the campaign was similar to the one used in the main study, 

as regards to the type of information included. Information signals were categorized into sub-

AOIs in the crowdfunding campaign (e.g., entrepreneurial team AOI on the home page, 

executive summary and team page). Three authors each coded the information signals and 

subsequently compared and discussed the findings.18 

The study was conducted in a dedicated eye-tracking lab. An individual session with 

each participant encompassed responding to a questionnaire, eye tracker calibration, and 

 
18 The 14 final sub-AOIs related to elements including campaign dynamics (e.g., equity percentage offered, 
amount of investors, percentage raised and target), entrepreneurial team, financial projection, financial model, 
function (e.g., fundamental characteristics of the product), investors, market, operations, past financial 
performance, pictures, product, professional investors, strategy, and video. 
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evaluation of the crowdfunding campaign. Overall, individual sessions lasted between 30 and 

60 minutes, which is in line with other eye tracking studies (e.g., Reutskaja et al., 2011; 

Rubatelli et al., 2016) and is below the 90-minutes threshold for user workload and fatigue 

indicated by Schatz et al. (2012). The participants were informed that their task was to 

evaluate an equity crowdfunding campaign and that we would be monitoring their eye 

movements.  

Measures 

In this study, eye movements were monitored with an Eyelink 1000+ (desktop mount version; 

SR Research). Only the dominant eye was recorded (Holmqvist et al., 2011) at a sampling rate 

of 1000Hz. The campaign was presented on a 24-inch screen (1920x1080). The participants 

were seated in a comfortable chair at approximately 95cm of the screen. During the 

evaluation of the campaign, their head was fixed by a chin- and headrest-mounted to the 

table. The eye tracker was calibrated for each participant using the system’s default nine-

point procedure. Our measures, namely signal set size, time taken to form a signal set, and 

relative composition are the same as defined in the main study. 

Results 

Figure 1 shows that participants especially attend to information signals (sub-AOI) on the 

home page and executive summary page.  
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Figure 1: Average dwell time (%) by screen for high versus low financial literacy group 

(Note: Based on a lab study with 34 participants. Where * indicates the difference between 

the high and low financial literacy group is significant at p < 0.05 (using a Wilcoxon rank-sum 

test)). 

 

Pages with additional, more detailed information signals on the financials, the idea, 

discussion, the team, updates, and prior investors are relatively less attended to. However, 

there are significant differences between the high and the low financial literacy groups. 

Financial signals are amongst the most attended to information signals for the high financial 

literacy group and among the least attended to for the low financial literacy group (p<0.001 

for “Financials - Forecast” and p<0.01 for “Financials - Balance sheet”). Conversely, idea 

signals are less attended to by participants from the high financial literacy group but are 

amongst the most attended to information signals for the low financial literacy group (p < 

0.05). In addition, participants from the low financial literacy group attend more to 

information signals on the home page than participants from the high financial literacy group 

(p < 0.05).  

While the above analysis—which focused on information at the screen level—is 

informative, it does not always provide detailed insights into the types of information signals 

people attend to. For example, it is clear that on the team page people will attend more to 

the team AOI, but it is less clear what they attend to on the home page. Thus, we also focused 

our analysis on a finer-grained classification of sub-AOIs across pages. To do so, as highlighted 

before, we grouped all sub-AOIs related to, for example, “the product” that can be found on 

the home page, the idea page, and other pages into the product AOI. Again, similar insights 

emerge. Participants from the high financial literacy group attend more to the financial model 

AOI (such as information signals related to profitability and revenues) than participants from 

the low financial literacy group (p < 0.001). While participants from the low financial literacy 

group attend more to the product AOI (such as product distinctiveness, the performance, and 

quality of the product) than participants from the low financial literacy group (p < 0.001).  

Despite these important differences in relative signal set composition, no meaningful 

differences were observed in signal set size or the time taken to form a signal set between 

the high and low financial literacy groups. One possible explanation may be the small sample 
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size in this pilot study. Another possible explanation is the relatively homogenous set of 

participants, which have similar levels of general human capital (i.e., all students at the Master 

level without relevant work experience). Survey data further showed that both groups of 

participants did not differ in other elements of specific human capital, besides their financial 

literacy, such as their experience with equity crowdfunding platforms.    

Taken together, this pilot study is in line with our primary theoretical assumptions. 

More specifically, (a) people especially attend to easy-to-find information signals that are 

summarized by entrepreneurs on the home page and/or executive summary of the equity 

crowdfunding campaign, (b) they pay relatively less attention to pages with more detailed 

information signals, and (c) people with different levels of a particular component of specific 

human capital (i.e., financial literacy) attend to different information signals. The high 

financial literacy group focused more on finance-related signals, while the low financial 

literacy group focused more on idea/product related signals. We therefore decided to run a 

larger-scale study to formally test our hypotheses. 
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ONLINE APPENDIX 4.A2 
Details about the EyeSee Eye Tracking Technology 

 

 

 

Figure 1. Calibration process estimating the point-of-regard by mapping the image contents 

directly to screen coordinates (Note: To cover the whole screen are 9 dots in a 3x3 uniform 

grid, which were displayed for 3 seconds each) 

 

 

 

Figure 2. Testing and validation of the calibration 
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Financial Literacy and Attention Allocation to Financial 
Disclosure Documents: Evidence from Equity 

Crowdfunding 
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Abstract 

 

Although financial literacy is regarded important to deal with equity crowdfunding markets 

and make informed decisions, there is no evidence on how financial literacy would affect (or 

improve) the attention allocation to financial disclosure documents of entrepreneurial firms. 

Drawing on a cognitive perspective, we theorize on how financial literacy and information 

complexity influences the engagement to financial disclosure documents, and the attentional 

effort to both past and future financial information. We show that high financial literate 

people are more engaged with the information in financial disclosure documents and allocate 

more attentional effort to past financial information than financial projections.  Collectively, 

this evidence suggests that financial literacy reduces asymmetric information and thus 

mitigates the potential lemons problem in the equity crowdfunding market. 
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5.1. Introduction 

Entrepreneurs are competing for scarce yet fundamental financial resources to grow their 

firms (Amit & Muller, 1990; Cassar, 2004; Manigart & Sapienza; 2017) thereby using financial 

disclosure documents19 as a tool to increase transparency and better inform investors, thus 

overcoming asymmetric information (e.g., Beyer et al. 2010; Healy & Palepu, 2001). 

Traditional equity investors are going to great lengths to analyze financial disclosure 

documents to select and add value to their investments (Collewaert et al., 2021) and analysts 

of (new) public firms do so as well to provide objective and accurate information in shaping 

non-professional investors’ perception about the future potential of firms that are listed or 

planning to go public into the stock markets (Bradshaw, 2009). But (how) do non-professional 

investors attend to financial disclosure documents of entrepreneurial firms?  

 

Surprisingly, we know little about how non-professional investors are viewing and paying 

attention to financial disclosure documents of entrepreneurial firms. Most research has 

focused on public firms (e.g., Hodge & Pronk, 2006; Frederickson & Miller, 2004; Sirois et al. 

2018), but this context is different from the entrepreneurial finance market (such as equity 

crowdfunding). First, there are generally no trusted rating agencies, analysts or auditors that 

can guide non-professional investors in their assessment about the future potential of these 

companies (Vismara, 2018; Donovan, 2021). Second, early-stage firms are more opaque, have 

a limited track record, and those that list on equity crowdfunding platforms often generate 

significant losses (Blaseg et al. 2020; Walthoff-Borm et al. 2018). Third, these entrepreneurial 

firms have not the same requirements to publish quarterly financial reports (Walthoff-Borm 

et al. 2018). To make an informed decision about the future potential of entrepreneurial 

firms, non-professional investors have to rely significantly on their own judgment about 

financial disclosure documents. This is additionally complicated as they are confronted with 

the challenges of uncertainty and less accurate information within which they must develop 

their own understanding about the future potential of the firm. Some studies highlight 

attention allocation being considered a scarce resource, cognitive effortful and selective 

(Butticè et al., 2021), and equity crowdfunding an information-rich context that might 

 
19 Financial disclosure documents provide quantitative information regarding (future) revenues, cost structure 
and profitability. 
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introduce high noise (Steigenberger & Wilhelm, 2018). Despite financial literacy being 

considered elementary for non-professional investors to deal with equity crowdfunding 

markets and to make more informed economic choices (Lusardi & Mitchel, 2017), there is no 

evidence on how financial literacy would affect (or improve) the attention allocation to 

financial disclosure documents. Understanding how people attend to financial disclosure 

documents, and the effect of financial literacy, is important to avoid the potential lemons 

problems20 in the equity crowdfunding market.  

 

In recent years, some studies in accounting and finance have examined attention 

allocation of non-professional investors in financial disclosure documents of funds. Ceravolo 

et al. (2021) have revealed the existence of gender related variability in visual attention 

allocation to these financial disclosure documents. Moreover, studies have examined 

whether non-professional investors are sensitive to presentational formats of financial 

disclosure documents (Ceravolo et al. 2019). We argue that also financial literacy differences 

exist across non-professional investors, and these differences could significantly impact the 

attention allocation to financial disclosure documents of entrepreneurial firms. Studies in 

psychology suggest that the existence of various knowledge structures or schemata can 

facilitate the attention allocation of information on dimensions relevant to the schema 

(Axelrod, 1973). The cognitive view also suggests that knowledge can, to some degree, affect 

mental shortcuts that allows more efficient information processing (Mitchell et al. 2007; 

Tversky & Kahneman, 1974). Thus, well-structured financial knowledge that result from 

financial literacy could affect attention allocation to financial disclosure documents.  

 

In this study we investigate the attention allocation of people with high and low financial 

literacy levels in an experimental setting using state of the art high spatio-temporal resolution 

eye tracking methodology in combination with research surveys and retrospective questions. 

Using a homogeneous purpose sample of about 50 master students in which we distinguish 

between financial literacy, we showed that high financial literate people are more engaged 

 
20 The main problem is that the presence of information asymmetry creates an adverse selection problem if 
prospective investors cannot distinguish the quality of the firms that are searching for equity crowdfundng and 
are willing to invest in bad firms (i.e., lemons), then equity crowdfunding becomes more attractive for 
entrepreneurs that have bad firms. Consequently, more bad firms will be offered that good firms. 
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with the information in financial disclosure documents and allocate more attentional effort 

to past financial information than financial projections.  Collectively, this evidence suggests 

that financial literacy reduces asymmetric information and mitigates the potential lemons 

problem in the equity crowdfunding market. 

 

This is the first study to provide an in depth perspective on the influence of financial 

literacy variability of non-professional investors on attention allocation to financial disclosure 

documents of entrepreneurial firms in equity crowdfunding. Research has highlighted that 

studying attention allocation is important as this is a scarce resource, cognitive effortful and 

selective (Mitchell et al. 2007; Tversky & Kahneman, 1974). Especially in high noise 

environments (such as equity crowdfunding) where information is provided simultaneously 

(Steigenberger & Wilhelm, 2018). But although the importance of attention allocation in 

information acquisition, it remains empirically underexplored. We extend that line of research 

by showing how attention allocation on financial disclosure documents is different depending 

on financial literacy.  

 

Our study makes at least three contributions. First, we contribute to the equity 

crowdfunding literature. Prior research has found mixed results about the role of financial 

information in equity crowdfunding success. Shafi (2019) found that financials do not predict 

the amount of capital raised, while Donovan (2021) found that financial disclosure documents 

increase capital raised, suggesting that it reduces information asymmetry in equity 

crowdfunding.  One explanation for this disparity may be found in the financial literacy of the 

people that are judging investments. This study opens a new perspective on financial 

information acquisition in equity crowdfunding and reveals the importance of taking the 

financial literacy of the crowd into account when considering investor decision-making and 

crowdfunding success. Second, this study provides first time evidence on the role of financial 

literacy on modulating attention to financial disclosure documents. By examining attention 

allocation, this study responds to recent calls for research to pay more attention to the 

processes by which information is obtained when assessing investment opportunities (Butticè 

et al., 2021), and the role of financial literacy therein (Ceravolo et al., 2021). Third, we 

introduce a popular and effective research method in experimental cognitive neuroscience 

for studying attention allocation in entrepreneurship and entrepreneurial finance literature 
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(i.e., high spatio-temporal resolution eye tracking methodology with research surveys and 

retrospective questions). Since attention allocation occurs unconsciously, this research 

method can provide more reliable, accurate and in-depth evidence of information acquisition 

than self-reported measures (Graham & Jeffrey, 2021; Orquin, 2014; Vraga et al. 2016) or 

webcam based remote eye tracking technology (Vallippan et al., 2020). Besides, this method 

allows a quantitative and qualitative analysis of the oculomotor behavior, which is very useful 

in understanding information acquisition. 

 

5.2. Theory 

5.2.1. Background literature 

Although there is little doubt about the importance of financial disclosure documents in 

reducing information asymmetry for (traditional) professional investors in entrepreneurial 

financing (Zacharakis & Meyer, 2000), there is surprisingly little knowledge about how non-

professional investors attend to these documents. Few researchers have started to explore 

financial disclosure information within the context of equity crowdfunding. Donovan (2021) 

analyzed how the quantity of financial disclosure information affects capital raised and thus 

reduces information asymmetry with prospective investors. But the story is not that simple. 

When highlighting the importance of financial information disclosure in equity crowdfunding 

markets, it is hard to ignore the potential concerns that have been raised about attention 

allocation to financial disclosure documents by non-professional investors. These concerns 

are manifold, but most of them are related to the amount of information that is provided 

simultaneously (Butticè et al. 2021), the limited incentives to perform a proper due diligence 

(Bapna, 2019; Mohammadi & Shafi, 2018), and the fact that non-professional investors have 

to significantly rely on their own judgment (and competencies) when making an informed 

decision about the future potential of entrepreneurial firms (Ahlers et al., 2015). This is 

additionally complicated as non-professional investors are confronted with the challenges of 

uncertainty and less accurate information within which they must develop their own 

understanding about the future potential of the firm (Mahmood et al., 2018). Since equity 

crowdfunding platforms publish abundant information at once to reduce information 
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asymmetry between entrepreneurs and investors, it is impossible to attend directly to 

financial disclosure documents which allows speculation on the attention dedicated to these 

financial disclosure documents. Especially, since people are believed to have limited capacity 

to attend to information (Simon, 1997) because they have limited motivation to acquire and 

absorb new information (Cohen & Levinthal, 1990; Zahra & George, 2002), as well have 

narrow attention (Piezunka & Dhalander, 2015).  

5.2.2. Hypothesis development 

Financial literacy is considered elementary for non-professional investors to deal with the 

new financial landscape and to make more informed economic choices (Lusardi & Mitchel, 

2017). There’s only one problem with this claim – no evidence supports it in equity 

crowdfunding. Despite the alleged importance of financial literacy21 in equity crowdfunding 

markets (EU Commission, 2017), there is no evidence on how financial literacy would affect 

(or improve) the attention allocation to financial disclosure documents. 

 

Theory in cognitive psychology suggest that the existence of various knowledge 

structures or schemata can facilitate the attention allocation of information on dimensions 

relevant to the schema in a new context (Axelrod, 1973). The cognitive view further suggests 

that knowledge can, to some degree, affect cognitive heuristics (mental shortcuts) that allows 

more efficient information processing (Mitchell et al. 2007; Tversky & Kahneman, 1974). 

According to the idea of bounded rationality (Simon, 1955), individuals’ behavior is adaptive 

which means that when confronted in a new setting, people will seek information that is 

relevant to their knowledge structures. High financial literate people are more likely to own 

schemata that link the evaluation of an investment opportunity to the collection of financial 

information. The use of cognitive heuristics further supports people’s objective of finding 

information convenient to their information needs to reduce cognitive costs (Simon, 1955). 

Source related heuristics are one of the four categories heuristics to make decisions more 

quickly, accurately and with less effort (Gigerenzer & Gaissmaier, 2011). High financial literate 

people are therefore more likely to have substantial engagement with the information in 

 
21 Financial literacy is defined as a combination of awareness, knowledge, skill, attitude and behavior neccessary 
to make sound financial decisions and ultimately achieve individual financial wellbeing (Atkinson & Messy, 2012) 
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financial disclosure documents. Thus, well-structured financial knowledge that results from 

financial literacy could not only affect the financial information needs of high financial literate 

people but also the search for financial disclosure documents. 

 

Hypothesis 1a People with high financial literacy levels take less time to opening the financial 

disclosure documents section.  

Hypothesis 1b People with high financial literacy levels take more time to attend to 

information in financial disclosure documents. 

 

Research has further revealed that knowledge is found to have a facilitating effect on 

retrieving information that is relevant to the task at hand (Bettman & Park, 1980; Brucks, 

1985). Another important characteristic is that more knowledgeable people are more likely 

to know where to look for relevant information and thus recognize potential flaws. 

Accordingly, one would expect that high and low financial literate people would read financial 

disclosure documents differently. It appears that more knowledgeable people tend to 

organize information according to its importance, while less knowledgeable people apply 

more superficial aspects (Selnes & Troye 1989). In addition, more knowledgeable people are 

able to restrict processing to relevant and important information that, however, may be more 

difficult to process (Alba & Hutchinson, 1987). Thus, high financial literate people are more 

likely to structure financial information according to its relevance and importance rather than 

the structure of the document. Moreover, they are more likely to restrict attention to more 

complicated financial information. High financial literate people are less sensitive to the 

increasing complexity, and thus the cognitive cost that is associated with getting from 

revenues to profitably. Besides, high financial literate people are more likely to be aware that 

entrepreneurs generally seem to have a more positive outlook than most and see the 

potential and upside to situations, while underestimating the expenses and the downside 

more than others. Hence, their attention distribution is likely to be driven by this 

overoptimism and the rose-colored startup glasses. While low financial literate people are 

more likely to apply more superficial aspects, they are more likely to distribute attention 

according to the document structure. Moreover, they are less likely to restrict to more 

complicated financial information because the marginal cognitive cost of attention is too high 

when getting from revenues to profitability. In contrast, high financial literate people are less 
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likely to distribute attention by document structure as they are more knowledgeable to notice 

relevant and important financial information, combined with the higher attention span to 

more complicated financial information. 

  

Hypothesis 2 People with high financial literacy levels distribute attention according to the 

relevance and importance of financial information and not the structure of financial 

disclosure documents.  

 

A number of cognitive psychology studies further suggest that an information attribute, such 

as information complexity, may affect how efficiently people use that information. 

Theoretical and empirical research concludes that increased informational complexity affects 

attention allocation (Andres, 2004; Berlyne, 1958). An important feature of financial 

projections is that this type of information is more complex than past financial information. 

The level of information complexity in entrepreneurial ventures’ balance sheets is lower as 

the information provided is more objective and certain. The balance sheet is a snapshot 

representing the state of a venture’s finances and reports on their assets, liabilities and equity 

in the past. In contrast, the purpose of financial projections is to show how the 

entrepreneurial venture is expected to perform over several periods. These projections 

reflect the entrepreneurs’ ambition and support decisions about future revenues. The 

collective forecasted expenses, and changes in expenses, incurred to generate these revenues 

determines profitability and cash levels. Hence, financial projections represent a detailed 

breakdown from revenues to cash per period. Besides, the information provided in financial 

projections is based on assumptions and thus subjective, which increases complexity as 

people have to contrast this information with own expectations and believes about revenue 

growth and the incurred expenses. While financial projections include more complex 

information over several periods, they consume a large amount of attention. Simon suggests 

that because of limited attentional resources, this wealth of information create a poverty of 

attention, and people need to allocate that attention efficiently among different information 

(Simon, 1971, p 41-41). Treisman et al. (1983) wrote of perceptual grouping mechanisms that 

come into action which then requires less attentional effort to process than if the information 

was provided as separate information. Thus, it stands to reason that, higher complexity of 

future financial information in financial forecasts results in lower attentional effort. High 
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financial literate people will group information, for example around relevant information or 

a perceived flaw, which results in lower attentional effort. 

 

Hypothesis 3 People with high financial literacy levels will devote lower attentional effort to 

financial projections than past financial information. 

 

5.3. Data and methods 

5.3.1. Data collection 

In order to provide a research design that would enable clarification of our research 

questions, an experimental eye tracking study in a highly controlled laboratory was chosen in 

combination with research surveys and retrospective interviews. Researchers frequently face 

a trade-off between experimental control and ecological validity (Loomis et al. 1999). 

Following seminal work by Duchowski (2017) and Holmqvist et al. (2011) we decided to 

complete the study in a dedicated eye-tracking laboratory, and eye movements were 

recorded using a top-of-the-line high spatio-temporal resolution infrared eye tracking camera 

because of the required degree of accuracy and sampling rate. High spatio-temporal 

resolution infrared eye tracking cameras offer high accuracy so that the point of regard can 

accurately be mapped to words or even numbers which is a prerequisite in our research 

design. Participants’ eyes are illuminated with infrared light whilst being filmed in order to 

localize the center of the pupil and the reflection in the cornea to identify the specific location 

on the screen where the person is looking (typically this happens every 1msec in research on 

reading) (Holmqvist et al. 2011). The laboratory is also soundproof, with controlled lights, and 

exempt from all distracting content. To increase ecologic validity, we selected a real-life 

equity crowdfunding campaign in one of the most popular industries (the food and beverage 

space) and did not require advanced knowledge to assess the investment potential.  

Moreover, the developed experiment simulated a real equity crowdfunding platform, where 

participants could see the campaign in a webpage format and navigate between the various 

campaign pages (see Fig. 5.1). Finally, participants were instructed to conduct their 

assessment as they would normally do. When they finished the assessment, participants filled 

out a survey and were interviewed about how they experienced the assessment, their 
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assessment approach and specific eye positioning to enhance eye tracking data. Fig. 5.2 

outlines the process flow of the study and each component is described in more details in 

subsequent sections. 

 

Figure 5.1.  
 

 

 
 
 
Figure 5.2. 

 

 
 

5.3.2. Participants recruitment 

The research follows a homogeneous purpose sampling approach. This research strategy is 

commonly applied in decision-making research and eye tracking studies and is prominent in 

mixed methods designs. It is particularly useful for exploratory research where the goal is to 

gain in-depth insights (Creswell & Creswell, 2017).  

Efforts were made to recruit a homogeneous sample of respondents across 

demographic characteristics such as education level and age. That is, we wanted to reduce 

information processing variability due to differences in investment experience and income. 
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Participants in our study were recruited via two routes. First, there was an open call to master 

students that were enrolled in a large, reputable European University. Second, to distinguish 

between financial literacy, we also focused on the faculty Business Economics of the same 

university and targeted masters in (entrepreneurial) finance. Obviously, master students are 

more likely to differ from adults in their professional situations, however, it is unlikely that 

non-student samples would have more knowledge in and awareness of early-stage financing. 

If so, they would be considered as professional investors who differ significantly from the 

average early-stage potential crowd investor (Hildebrand et al. 2017; Schwienbacher, 2019). 

Upon arrival participants were informed of procedures, familiarized with equipment and 

asked to read and sign an informed consent document. 

5.3.3. Pre-assessment survey  

Before taking the assessment, participants were briefed of the investment task at hand and 

asked to complete a survey first. In this survey we measured participants financial literacy22, 

crowdfunding awareness and industry interest.  

Following this survey, participants were asked to sit comfortably in front of the eye 

tracker with the head positioned on the chin and front head rest. They were asked to sit still 

during the assessment and avoid large head movements. Moreover, participants were 

instructed to conduct their assessment as they would normally do. 

 
 
 
 
 
 
 
 
 
 

 
22 We included items by Lusardi and Mitchell (2014) to measure and evaluate their basic knowledge of 
fundamental concepts in financial decision making (for example, “Suppose you have some money. It is safer to 
put your money into one business or investment, or to put it into multiple businesses). Secondly, we asked some 
additional question to measure their advanced investment knowledge (for example, “If interest rate rises, what 
would happen to bond prices”, “Which type of investments have historically provided the best protection against 
inflation over the long term”), and knowledge of specific features of investing (for example, “Suppose you have 
invested 100 euro for ordinary shares in an entrepreneurial firm. After the investment round, the firm issues 
convertible debt for 100,000 euro from one of the main investors with a maturity of 1 year and at a discount of 
20%. The investor is exercising the conversion option at maturity. What happens to your equity ownership 
percentage?”). 
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Figure 5.3. 

 
 

 
 

5.3.4. Apparatus and calibration procedure 

This study used a top-of-the-line high spatio-temporal resolution (up to 2000Hz) infrared eye 

tracking camera (SR Research EyeLink 1000 plus) that offers high accuracy, precision and 

flexibility. We also used a highly controlled setting with a combined chin and front head rest 

to minimize head movements and dimmed lighting conditions to make sure that the lighting 

conditions are the same for every participant.23 We displayed the campaign on a large 23 inch 

screen (1920x1080). Recent approaches in machine learning have shown promise for eye 

tracking using existing front-facing cameras in laptops, however, their spatial accuracy has 

been too low for rigorous eye movement research (2.56-3° of visual angle for laptops 

compared to 0.25°-1° of visual angle for specialized eye trackers) and would limit precise 

measurement of fixation duration (see Vallliappan et al. 2020). Further, low capture rates 

(front-facing cameras have a sampling rate of 15Hz compared to 2000Hz for specialized high 

resolution eye trackers) may cause several problems such as uncertainty about the number 

of fixations to a given word or number, and if close to each other, it could lead to wrongly 

assigned fixations (Orquin & Holmqvist, 2017). In order to collect high quality eye tracking 

data, the eye tracker need to be calibrated for each participant. Accordingly, the assessment 

started with the monocular nine-point calibration of the eye tracker with the participant’s 

dominant eye (see Fig. 5.3) (Holmqvist et al. 2011).  

 
23 When the pupil becomes larger or smaller due to changing light conditions, there may be an offset (up to 2.5°) 
in the monocular gaze direction reported by the eye tracker (Choe et al. 2016). 
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When presented with the calibration-validation screen, the participants were asked to fixate 

the fixation marker carefully and press the space bar while they were fixating the center of 

the fixation cross. Following the space bar press, the first of the nine-point calibration was 

presented. Occasionally, the calibration could not be successfully completed for a participant 

even after multiple attempts. In this case, the participant could not continue with the rest of 

the study. Participants succeeded in the calibration process pressed a button to start the 

home page of the crowdfunding campaign. Before continuing they were reminded again to 

keep still as possible and perform their assessment as they would normally do.  

 

5.3.5. Data collection during assessment 

The eye tracker recorded how participants evaluated the campaign and their corresponding 

eye movements. A researcher monitored the recording and the participant’s eye movement 

in real time to observe eye movement behavior and identify questions for the post-

assessment interview. The recording was stopped when participants pressed the invest 

button on the home page. There were no time limits.  

 

5.3.6. Post-assessment survey and interview 

Following the assessment, participants completed a short survey with questions about the 

investment potential of the deal, their personality traits and entered their demographic 

information as well as their English proficiency. Based on their eye tracking behavior, the 

researcher asked the participants retrospective questions to gain more insights on the 

participant’s information processing.  

 

5.3.7. Data processing and analysis 

The raw eye tracking data was loaded into the SR Research EyeLink Dataviewer. The 

subsequent survey data was merged via a unique participant ID, and data filtering and 

reliability analysis were completed in STATA. Finally, we imported the interview data to 

enhance data richness. We excluded participants during which the eye tracker lost and did 

not regain view of the eye, or when the operator detected to much head movement during 
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the experiment. Participants were also excluded when they reported to be sitting 

uncomfortable. Finally, because of eye tracking calibration issues we also had to drop some 

participants. Eye tracking calibration issues are more likely when people are wearing glasses 

because the frames sometimes occlude the eye-image in the camera. In cases were the lens 

correction was very strong (+/- 6 or more), or lenses did not offer any solution we had to 

discard the participant. Accordingly, we retained 41 (out of 50) participants of which 23 

Master in Business Economics (with a finance specialization). Consistent with our 

expectations, Master in Business Economics (with a finance specialization) scored high on the 

financial literacy test, and significantly higher than their peers (74% vs 36%; p=0.000). 

We created areas-of-interests (AOIs) to separate different information cues. Based on the 

literature review, iterative readings of the campaign and discussions with academics we 

considered 72 AOIs to separate future financial cues (e.g. projected number of meals served, 

sales, cost of goods sold, gross margins, operating expenses, EBITDAs and cash positions). 

Next, we considered 24 AOIs to separate past financial cues (e.g. fixed assets, current assets, 

current liabilities, net current assets, total assets less current liabilities, capital and reserves, 

and shareholders’ funds). Further, we considered 3 AOIs to separate present financial cues 

(e.g. required investment amount, equity percentage, valuation). Finally, we defined 11 other 

AOIs that are linked to non-financial cues (such as business idea, product characteristics, 

market characteristics, entrepreneurial team, strategy, legal information). The recordings 

made it possible to identify periods of time where the eye is still (known as ‘fixations’) on the 

AOIs and the fixation sequences. To which information participants paid attention and when 

reflected their underlying cognitive process and preferences. We distinguished between 

fixation duration, fixation count and run count to measure the amount of attention dedicated 

(Poole & Ball, 2006). 

 

5.3.8. Integrated analysis 

We integrated all collected data and evaluated the results from the following three 

perspectives: 1) the number of fixations on financial cues, 2) the fixation durations, 3) the 

sequence of the observed financial cues. First, we provide descriptive statistics on signal 

fixation behavior on financial cues. Second, we use a flow diagram, the Sankey diagram, to 
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visualize the sequence of processing past and future financial cues in financial documents. 

Moreover, we use heat maps to distinguish fixation durations between both financial literacy 

groups. Finally, we fitted three GMM models to test the influence of financial literacy on signal 

fixation behavior (i.e., fixation duration, fixation count, and run count). The first model 

predicted fixation duration using a fixed effects structure (main effect for specific human 

capital and interaction between specific human capital and signal type) and an “identity link 

function with Gaussian distribution and clustered robust standard errors. We included 

crossed random effects for signal types and participants. The second model predicted fixation 

count using the same fixed and random effect structure, however using a Poison distribution 

which takes into account that are dependent variable is a count measure. We also performed 

a third robustness model with run count as a dependent variable. Run count is defined as the 

number of times an area of interest was entered and departed. Examining differences would 

allow us to define whether variations in fixation counts are driven by variations in refixations 

or chronological differences in fixations on financial cues.24 

 

5.4. Results and discussion 

Table 5.1a and 5.1.b shows that both groups (high and low financial literacy) are using 

financial disclosure documents in their assessment. However, people with high financial 

literacy levels are opening financial disclosure documents sooner (MHFL=5.997min; 

MLFL=14.581min) and are returning more frequently to the operational forecast to check once 

again those financial cues. Indeed, 40% of the high financial literacy group returned to the 

operational forecast. They spend 60% more time (p=0.01, d=0.686) and have 61% more 

fixations (p=0.01, d=0.704) on financial projections. In addition, we see significant differences 

in time spent on past financial cues and the number of fixations between both financial 

literacy groups. People with high financial literacy levels spend 51% more time and have 51% 

more fixations on past financial information in balance sheets. Accordingly, people with high 

financial literacy are more engaged with the information in financial disclosure documents – 

i.e., they are opening financial disclosure documents sooner and on average spending 

 
24 We did not include random participant slopes in our models as these models failed to converge. 
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significantly more time and more fixations on this type of information. These results support 

hypothesis 1a and 1b. 

 

Table 5.1a: Total average fixation time and number of fixations on financial projections and the differences 

between both financial literacy groups.  

 
 

Table 5.1a: Total average fixation time and number of fixations on past financial information and the 

differences between both financial literacy groups.  

 

 

Table 5.2.: Average fixation time and number of fixations on financial projections and the differences between 

both financial literacy groups. 

 

 
 

People with high financial literacy reported to be sceptic pessimistic and most willing to verify 

future financial cues. They wanted to find an explanation to their questions in the financial 

numbers. Their preference for reading financial disclosure documents and detailed financial 

information was also confirmed by their visual attention behavior. The fixation difference 

heat map shown in Fig. 5.4 illustrates that people with high financial literacy levels were 

fixating on growth ambitions in meals served; but they also performed a profound vertical 

analysis at the end of the year to better understand the firm’s profitability (as illustrated by 

the red areas). People with low financial literacy levels reported being more credulous about 

financial projections. They stated: “I did not understand much about the financial data but 

avg time (ms) sd t-test effect size avg # fixations sd t-test effect size

low financial literacy 51309.47 52172.73 t(16) = 2.830 178.59 176.33 t(16) = 2.904
high financial literacy 127403.90 82466.14 p = 0.012 455.71 303.78 p = 0.010

d = .704d = .686

avg time (ms) sd t-test effect size avg # fixations sd t-test effect size
low financial literacy 23600.29 17942.35 t(16) = 3.353 86.18 63.5 t(16) = 3.336
high financial literacy 48169.76 24011.26 p = 0.004 177 92.62 p = 0.004

d = .809d	=	.813

avg # fixations sd avg # fixations sd difference t-test effect size
t(16) = 3.228

p = .005

t(16) = 2.562

p = .021
t(16) = 3.078

p = .007
t(16) = 3.940

p = .001
t(16) = 1.950

p = .069

high financial literacy

projected meals served

EBITDA

operational expenses

cost of goods sold

revenues

low financial literacy

18.47 17.22 50.65 30.17 36.47% d = .783

12.59 16.98 25.87 16.97 48.66% d = .473

13.76 18.41 52.7 44.69 26.12% d = .956

17.41 18.45 45.91 28.97 37.92% d = .747

10.71 15.7 34.57 32.36 30.97% d = .621
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believe this data to be correct, otherwise they wouldn’t publish it online”. Different people 

with low financial literacy levels also reported that they didn’t attend much to financial 

information as this information was not clear to them; or that they looked at the financial 

numbers in the financial disclosure document, but the information was too much for them to 

process.  They mentioned “The financials were not clear to me, and I didn’t make any 

calculations myself” or “The financials do not really hold that much for me”. This was also 

confirmed by the fixation difference heat map.  The blue areas in Fig. 5.4 confirm that the low 

financial literate group had more fixations on the final gross margin and total profitability than 

the high financial literate group. Some of them also stated they preferred reading than 

crunching numbers. For example, someone stated: “I preferred reading supporting 

information about the financials in the discussion section in order to better understand 

profitability”.  

 

Table 5.2 presents an overview of the total average fixations on different future financial 

information cues in the operational forecast, and differences between financial literacy 

groups. Among the different future financial cues, most fixations are on operational expenses 

(MHFL=52.70; MLFL=13.76), the projected meals served (MHFL=50.65; MLFL=18.47) and cost of 

goods sold (MHFL=45.91; MLFL=17.41). Moreover, the magnitude of the effect size is the 

highest for these future financial cues. Surprisingly EBITDA levels are having few fixations in 

both groups (MHFL=16.97; MLFL=12.59). Although operational expenses and cost of goods sold 

are more complex information as one has to contrast this information with the increase in 

projected orders and revenues, we find that people with high financial literacy levels are able 

to restrict allocating attention to this information. Operational expenses have the highest 

average total number of fixations for people with high financial literacy levels. In contrast, the 

average total of fixations on operational expenses and costs of goods sold is much lower for 

people with low levels of financial literacy, and lower than the average total number of 

fixations on projected meals served. In fact, we see that the number of fixations is declining 

when the complexity of financial information is increasing. These results support Hypothesis 

2. People with low financial literacy levels attend to superficial reading strategies and 

distribute attention according to complexity as they are less knowledgeable about financial 

numbers and their attention span is lower for more complex information. In contrast, people 

with high financial literacy levels, are more knowledgeable to notice relevant and important 



 
 

 168 

financial information, combined with a higher attention span to more complicated financial 

information. As a result, they distribute attention according to the relevance and importance 

of financial information and not the structure of financial disclosure documents.  

 

Figure 5.4.: Fixation difference heat map of operational forecast between both financial literacy groups (red 

represents more fixations by the high financial literacy group; blue represents more fixations by the low 

financial literacy group) 

 

 

Finally, to test hypothesis 3, we ran GMM models where we consider all fixations25 that were 

identified (including non-fixations) from each participant as they evaluated the equity 

crowdfunding campaign. Mixture models have been used in various forms to model eye 

movements (Feng, 2006). The first model predicted fixation duration using a fixed effects 

structure (main effect for financial literacy and interaction between financial literacy and 

financial information type (past vs future) and an “identity link function with Gaussian 

 
25 A fixation is identified as a period during which the eye is relatively still, i.e., an oculomotor characteristic. 
(see Holmqvist et al. 2011) 
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distribution and clustered robust standard errors. We included crossed random effects for 

information types and participants. The second model predicted fixation count using the 

same fixed and random effect structure, however using a Poison distribution which takes into 

account that are dependent variable is a count measure. We also performed a third model 

with run count as a dependent variable. Run count is defined as how often the participant 

moved away from the information cue and later moved back to this information cue again. 

Higher run counts would indicate that participants generally moved from information cue to 

information cue more often as they evaluated the crowdfunding campaign. As can be seen in 

Table 3, the interaction coefficient among the group of people with high financial literacy 

levels and past financial information is positive and significant on the fixation duration (Model 

1) (ß = 0.098, p<0.05), and negative and significant on the fixation count (Model 2) (ß = -1.033, 

p<0.01). Furthermore, the interaction effect among the group of people with high financial 

literacy levels and future projections is positive and significant on the fixation duration (Model 

1) (ß = 0.111, p<0.01), and negative and significant on the fixation count (Model 2) (ß = -0.664, 

p<0.01).  The interaction coefficient among the group with high financial literacy levels and 

past financial information is slightly higher but not significantly different from the future 

financial information when considering fixation duration (Model 1) (϶ß = 0.013, p>0.10). In 

contrast, the difference between the interaction coefficient among the group with high 

financial literacy levels and future financial information is 1.6 times higher than for past 

financial information, and thus negatively impacting the number of fixations (Model 2) (϶ß 

= 0.369, p<0.01). Hence, future financial information is not influencing fixation duration, or 

the processing depth or effort, significantly different than past financial information. But it is 

influencing the number of fixations significantly different. Model 3 also shows that the 

interaction coefficient among the group with high financial literacy levels and past financial 

information is higher than future financial information when considering run count. 

Accordingly, people with high financial literacy levels return more often to past financial 

information than future projections. Thus, people with high financial literacy levels devote 

higher attentional effort to past financial information than future information as past financial 

information receives significantly more fixations. Moreover, people with high financial 

literacy levels are returning significantly more often to past financial information. These 

results support hypothesis 3. 
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Table	5.2

	 Model	1 Model	2 Model	3

Dependent	variable Fixation	duration Fixation	count Run	count

Coefficient SE Coefficient SE Coefficient SE

Main	Fixed	Effect
financial	literacy	 -0.203*** (0.057) 1.497*** (0.150) 0.204*** (0.084)

Main	Fixed	Interaction	Effects
low	financial	literacy	x	past	financial	cues -0.292*** (0.063) 0.395*** (0.137) 0.388*** (0.099)

low	financial	literacy	x	financial	projections -0.217** (0.085) 0.149 (0.182) 0.561 (0.185)

high	financial	literacy	x	past	financial	cues 0.111*** (0.032) -0.664*** (0.156) 0.682*** (0.114)

high	financial	literacy	x	financial	projections 0.098** (0.042) -1.033*** (0.147) 0.512*** (0.110)

Control	variables
gender -0.023 (0.033) 0.118 (0.082) 0.129 (0.058)

age -0.016* (0.009) -0.001 (0.027) 0.011 (0.018)

willingness	to	invest 0.092 (0.153) -0.104 (0.419) -0.113 (0.261)

crowdfunding	awareness -0.034 (0.038) 0.030 (0.087) 0.023 (0.060)

interest	in	projects	related	to	healthy	food	 -0.064 (0.042) 0.155 (0.131) 0.023 (0.106)

Random	Effect	(participants) yes yes yes

Random	Effect	(areas	of	interest) yes yes yes

Model	diagnostics

Observations 3934 3934 3934

log	likelihood -22746 -38412 -7721

Wald	chi2 276.01*** 3204.90*** 857.26***

Variable	definitions
Fixation	duration

Fixation	count

Run	count

Financial	literacy

Past	financial	information

Financial	projections

Gender Dummy	=	1	if	the	participant	is	female,	0	otherwise	

Age The	age	of	the	participant	at	the	time	of	the	experiment.

Willingness	to	invest

Crowdfunding	awareness

Interest	in	projects	related	to	healthy	food Dummy	=	1	for	participants	having	indicated	that	they	are	not	interested	in	crowdfunding	

projects	that	are	focused	on	healthy	food

Dummy	=	1	for	participants	belonging	to	the	group	high	financial	literacy	levels	(0	otherwise)

The	financial	information	that	is	provided	in	the	operational	forecast	(orders	served,	revenues,	

cost	of	goods	sold,	operating	expenses,	ebitda	and	cash	positions)

The	financial	information	that	is	provided	in	the	balance	sheet	document	of	a	prior	year.

Probability	that	the	participant	would	invest	in	the	equity	crowdfunding	campaign	(on	a	scale	

from	one	[low	probability]	to	seven	[high	probability]).

Dummy	=	1	for	participants	having	indicated	that	they	have	vistited	crowdfunding	platforms	

before	participating	in	the	experiment

GMM	models	of	the	attention	on	financial	cues.	Model	1	represents	two	way	interaction	fixed	effect	(	financial	literacy	x	information	type)	and	

cross	random	effects	for	information	type	and	participants	with	fixation	duration	as	the	dependent.		Model	2	respresents	the	same	fixed	and	

random	effects	model	with	fixation	count	as	the	dependent.	Model	3	represents	the	same	model	with	run	count	as	the	dependent.	The	robust	

standard	errors	are	clustered	by	participants	and	provided	in	brackets.

The	coefficient	column	provides	the	unstandardized	coefficients	alongside	the	statistical	significance.	*,	**,	***.	Significane	difference	at	the	10%,	

5%	and	1%	levels,	repectively.

The	proportion	of	time	fixated	on	an	information	cue.	A	fixation	is	identified	as	a	period	during	

which	the	eye	is	relatively	still,	i.e.,	an	oculomotor	characteristic	(see	Holmqvist	et	al.	2011)		This	

measure	has	been	associated	with	the	engagement	of	attention.	

The	number	of	fixations	on	an	information	cue.	This	measure	has	been	associated	with	the	

importance	of	the	information	for	a	decision	maker.

Run	count	is	defined	as	how	often	the	participant	moved	away	from	the	information	cue	and	

later	moved	back	to	this	information	cue	again.	Higher	run	counts	would	indicate	that	

participants	generally	moved	from	information	cue	to	information	cue	more	often	as	they	

evaluated	the	crowdfunding	campaign.	
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5.5. Conclusion  

In this paper, we contribute to our limited understanding of how and to what extent financial 

literacy is influencing attention allocation to financial disclosure documents of 

entrepreneurial firms.  Drawing on a cognitive perspective, we theorized on how financial 

literacy and information complexity influences the engagement to financial disclosure 

documents, and the attentional effort to both past and future financial information. We 

focused on the equity crowdfunding context as financial literacy is considered important to 

deal with equity crowdfunding markets (EU Commission, 2017) and elementary to make 

informed choices (Lusardi & Mitchel, 2017), yet there is no evidence on how financial literacy 

would affect (or improve) the attention allocation to financial disclosure documents.  

 

5.5.1. Academic contributions 

Our study makes at least three contributions. First, we contribute to the equity crowdfunding 

literature. Recently, research has started to explore the role of financial information in equity 

crowdfunding markets but found mixed results on crowdfunding success. Shafi (2019) found 

that financials do not predict the amount of capital raised, while Donovan (2021) found that 

financial disclosure documents increase capital raised, suggesting that it reduces information 

asymmetry.  One explanation for this disparity may be found in the financial literacy of the 

people that are judging investments. This study opens a new perspective on financial 

information acquisition in equity crowdfunding and reveals the importance of taking the 

variability in financial literacy into account when considering investor decision-making and 

crowdfunding success.  

 

Second, this study extends cognitively inspired theories of attention allocation by 

detailing new, relevant ways in how people deal with the abundance and complexity of 

information in equity crowdfunding offerings and by showing how financial literacy variability 

influences attention allocation to financial disclosure documents, how they fixate to different 

financial information and how many times they return to this information. This study provides 

novel and first-time evidence on the role of financial literacy on modulating attention to 

financial disclosure documents. By examining attention allocation, this study responds to 
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recent calls for research to pay more attention to the processes by which information is 

obtained when assessing investment opportunities (Butticè et al., 2021), and the role of 

financial literacy therein (Ceravolo et al., 2021). 

 

 Third, we introduce a popular and effective research method in experimental cognitive 

neuroscience for studying attention allocation in entrepreneurship and entrepreneurial 

finance literature (i.e., high spatio-temporal resolution eye tracking methodology with 

research surveys and retrospective interviews). Since attention allocation occurs 

unconsciously, this research method can provide more reliable, accurate and in-depth 

evidence of information acquisition than self-reported measures (Graham & Jeffrey, 2021; 

Orquin, 2014; Vraga et al. 2016) or webcam based remote eye tracking technology (Vallippan 

et al., 2020). Besides, this method allows a quantitative and qualitative analysis of the 

oculomotor behavior, which is very useful in understanding information acquisition, 

processing and making judgments about investment opportunities. 

 

5.5.2. Limitations and avenues for further research 

This study has some limitations that are worth considering and may open opportunities for 

future research. First, our decision to use a lab experiment was required to conduct rigorous 

eye tracking research and elementary for developing new in-depth insights into the attention 

to detailed financial cues when assessing early-stage deals, however, our approach could raise 

concerns about ecological validity. We designed our experiment around a running equity 

crowdfunding campaign and simulated a real equity crowdfunding platform to increase 

ecologic validity. However, prospective investors could resort to strategic behavior thereby 

revisiting the campaign before its conclusion in the real world. Some platforms are also 

assisting this behavior and provide a “Remind Me” button that prospective investors can click 

to receive an email reminder to revisit the campaign. Accordingly, additional supporting 

information can be processed before considering investing. Questions remain open as to what 

extent discussion updates (and the style, tone and voice of these updates) has an effect in the 

revaluation of early-stage deals, or to what extent confirmation bias can be eliminated. 

Second, people with high financial literacy levels seem to be are aware of the strategies 

used by entrepreneurs to influence prospective investors. They are sceptically pessimistic and 
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even want to verify the realism of the entrepreneurial story telling by returning to future 

financial cues. The extent to which they use financial cues to get an idea of the characteristics 

and treats of the entrepreneurial team is an open question, and an opportunity for further 

research. Furthermore, it might be interesting to explore whether attention to financial cues 

is influenced by the industry the firm is operating in, the investment level or the life cycle of 

the firm. Further investigation would provide evidence of the generalizability or the lack 

thereof of our findings. 

Third, this study focuses on financial literacy, however people differ in various 

characteristics that could impact evaluating early-stage deals. While we included most 

common control variables and random effects for participants in our models, future research 

could investigate how other individual characteristics, such as cognitive style, risk 

preferences, or cultural background influence the attention to financial cues. Future research 

could also use path analysis to further provide insights in how prospective investors are 

paying attention to the financial information in financial disclosure documents differently. 

 

5.5.3. Practical contributions 

The present study provides exclusive insights that could be of interest to policy makers and 

equity crowdfunding platforms. One of regulators’ primary concerns in equity crowdfunding 

markets is investor protection and reducing information asymmetry. The results suggest that 

financial literacy facilitates a greater ability to navigate in these digital entrepreneurial finance 

markets characterized by complexity and uncertainty. These findings contribute to the 

ongoing debate about the challenges of information overflow, complexity and uncertainty in 

equity crowdfunding markets and how to ensure efficient protection and safeguard for non-

professional investors. The findings suggest that financial literacy results in more attention to 

past financial information than financial projections. Accordingly, financial education serves 

protection for investing in firms that have exceeded debt capacity and search for equity 

crowdfunding as a last resort.  

Our findings are equally valuable for equity crowdfunding platforms. While people with 

various financial literacy levels attend to financial disclosure documents differently, platforms 

might become interested in providing service packages as a leveraging point on financial 
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literacy to reduce information asymmetry between people with low financial literacy levels 

and entrepreneurs. Accordingly, people who are less financially literate would become more 

engaged by financial disclosure documents. For example, they could consider online 

workshops to enhance financial knowledge or stimulate discussions on financial cues by 

verified highly financially literate people. Accordingly, people with low financial literacy levels 

would be better guided, protected and informed about the downside risk (but also the upside 

potential) of the deals they are interested in. At the same time, our findings can help 

prospective crowd investors move forward toward a more expert-like performance. 

Finally, entrepreneurs might be interested to know how financial disclosure documents 

are used differently to overcome information asymmetry. Being aware of these differences, 

entrepreneurs may anticipate and craft their campaigns to better serve audience information 

needs such that they maximize the likelihood of raising fundamental financing resources. For 

example, they may want to highlight and provide supporting information on the financial cues 

that attracted greater attention. Accordingly, high quality entrepreneurial firms will be able 

to better differentiate from low quality firms. 
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6 

GENERAL CONCLUSION 

Xavier Walthoff-Borm 

 

6.1. Summary of the findings 

 

The goal of this dissertation was to disentangle equity crowdfunding from an information 

asymmetry perspective. Based on the concept of two-sided markets, it investigated both the 

buy and the sell side of the equity crowdfunding market. Table 6.1. presents a general 

overview our contributions.  

 

In the first part of this dissertation, we took the entrepreneurial venture perspective on 

the equity crowdfunding phenomenon. In the first Chapter, we investigated which 

entrepreneurial ventures are searching for equity crowdfunding. More specifically, we 

investigated the factors that drive firms to search for equity crowdfunding (regardless of their 

funding success) and thus list on equity crowdfunding platforms. This perspective is 

interesting in light of the debate over the attractiveness of equity crowdfunding, both in terms 

of financial and extra-financial benefits26. Prior research and pecking order theory argues that 

entrepreneurs prefer to finance their entrepreneurial firms via internal financing, and when 

they bare internal financing resort to debt and only then traditional equity (such as business 

angels and venture capitalists). The main raison being the information asymmetry between 

the entrepreneur and external financiers (Myers & Majluf, 1984). But traditional equity comes 

at a cost whereas this cost is much reduced in equity crowdfunding. Entrepreneurs have to 

give up much control as they take the leap to grow their entrepreneurial firms with traditional 

equity investors. Moreover, traditional equity investors have more stringent contractual 

 
26 Extra financial benefits associated with crowdfunding are marketing, brand advocates, social proof, and market validation (Belleflamme 
et al. 2014). 
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terms and ask larger equity percentages. When equity crowdfunding is providing the same 

level of financial resources as traditional equity with giving up less control, equity 

crowdfunding may become more attractive and thus a first resort for growing their 

entrepreneurial firms. Because of this opposing view, we investigated the factors that drive 

firms to search for equity crowdfunding (regardless of their alternative funding success) and 

thus list on equity crowdfunding platforms. We reconstructed a database of firms searching 

for equity crowdfunding on a major equity crowdfunding platform in the UK between 2012 

and 2015 (inclusive) by combining multiple online sources (such as the web archive, cached 

web pages and scraping techniques). Next, we matched these firms with firms that did not 

search for equity crowdfunding but share basic characteristics (such as size, age, industry) via 

advanced matching techniques. Further, we collected all variables that could be related to 

searching for equity crowdfunding by combining different databases and scraping online 

resources. We also performed different tests to show the robustness of our results. Our 

results are consistent with the pecking order theory and show that firms with less internal 

funds – firms with less retained profits – are more likely to search for equity crowdfunding. 

Moreover, firms with limited additional debt capacity – that is firms with debt levels that are 

already excessive and firms with more intangible assets – are more likely to search for equity 

crowdfunding. The prediction that firms with more tangible assets are less likely to seek 

equity crowdfunding did not hold. Probably because tangible assets in small firms have little 

collateral value. Accordingly, the first paper provided first time evidence on the factors that 

explain why some firms search for equity crowdfunding and shows that these investments 

are high risk. Besides, we extended the pecking order theory by investigating the position of 

equity crowdfunding, which is significantly different from traditional equity financing, in this 

theory.  

 

Subsequently, in the second Chapter, we investigated the performance of the 

entrepreneurial ventures that have successfully raised equity crowdfunding, and further 

explore the extent to which different ownership structures lead to different outcomes. After 

knowing which types of entrepreneurial ventures are searching for equity financing, a natural 

question that arises is about the performance of the firms that succeeded in obtaining equity 

crowdfunding. Although concerns have been raised about significant information asymmetry 

between crowd investors and entrepreneurial firms, equity crowdfunding is believed to have 
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a unique mechanism which is called the wisdom of the crowd (Surowiecki, 2005). This 

principle entails that the crowd displays more wisdom than an individual when solving 

problems or making decisions, such as investment decision making (Yi et al. 2012). The 

wisdom of the crowd effect thus entails that crowds can select firms with greater financial 

and innovative performance, which in turn could result in better post investment 

performance compared with those ventures that did not go such scrutiny. Furthermore, the 

extra financial benefits associated with crowdfunding could help foster financial and 

innovative performance. Because all equity crowdfunding is not equal, we distinguished 

between shareholders structures. We argued that concentrated ownership structures (like 

nominee structures in equity crowdfunding) reduces agency costs and as such results in better 

firm performance results. First, higher ownership concentration makes it easier for investors 

to act collectively and results in more power to monitor management. Second, it results in 

lower transaction costs for the entrepreneurial team to surf the crowd (Dharwadkar et al, 

2000). To test our hypotheses, we collected longitudinal data of the firms that have 

successfully raised equity crowdfunding for the first time between 2012 and 2015 on two of 

the largest platforms in the UK that are similar except for the governance structure they offer. 

Next, we used a similar matching procedure as in the first study, yet we included two 

additional matching variables: profitability and intangible assets ratio. To assess the 

robustness of our results we performed several additional tests (such as matching with 

alternative firms that raised capital but not so through equity crowdfunding and a random 

sample). Although we failed to find a difference in post-campaign profitability, contrary to our 

expectations, equity crowdfunding backed firms do exhibit higher failure rates than non-

equity crowdfunding backed firms. Both observations suggest that important adverse 

selection mechanism still remain despite the unique wisdom of the crowd mechanism in 

equity crowdfunding. Nonetheless, we did find that equity crowdfunding backed firms exhibit 

higher innovative performance (stronger patenting application activity). When considering 

the different shareholder structures, we found that firms financed through a nominee 

structure make smaller losses. For firm innovation, however, we found that dispersed 

structures focus more on patenting and have more international patent applications. Overall, 

these finding provided nuanced evidence on the role of ownership dispersion in equity 

crowdfunding. Better understanding firm performance in equity crowdfunding and how 

different shareholder approaches may influence firm performance is essential to ensure the 
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viability of equity crowdfunding markets. Moreover, it is acknowledged that adverse selection 

and governance issues are more prevalent in these settings. Young entrepreneurial ventures 

often do not have a board, and have to deal with unsophisticated crowdinvestors and 

pressures that might come with herding the crowd (Cumming et al. 2021).  

 

In the second part of the dissertation, we took the small investors’ perspective (i.e. the 

crowd) and investigated how small investors are dealing with the abundance of information 

and the high levels of uncertainty that are associated with equity crowdfunding. In the third 

Chapter, we looked at the signal set composition of equity crowdfunders and how their 

human capital affected their signal set composition when evaluating early-stage deals. 

Despite the importance of signaling in new venture financing we know little about signal 

effectiveness in high noise environments (such as equity crowdfunding) (Colombo 2021; 

Drover et al. 2017). By applying insights from cognitive science and eye tracking technology 

we showed that equity crowdfunders do not attend to many signals despite these being easily 

observable on a campaign page and that differences in crowdfunders’ human capital uniquely 

affect their signal set formation. That is, equity crowdfunders with more general human 

capital are more likely to take more time to form a signal set. Moreover, specific human 

capital (i.e., experience in equity crowdfunding and/or industry experience) construct smaller 

signal sets, take less time to form signal sets, and have a different signal set composition 

relative to those without context specific human capital. Our study makes at least three 

contributions. First, we contributed to the growing cognitive literature on signaling. Even 

cognitively-inspired theories of signaling (e.g., Drover et al., 2018: 217) suggest that 

“regardless of processing mode, it is probable that highly observable signals will always be 

attended to”. While cognitive research recognizes that attention is limited (particularly to less 

observable signals) and that individuals differ in their information processing (e.g., the 

information they attend to), to date, we still know little about how a heterogeneous group of 

signal receivers constructs signal sets (e.g., Drover et al., 2018). Our study takes an important 

step towards opening the black box of signaling effectiveness by focusing explicitly on how 

variation in receivers’ human capital influences their signal attention, which is important 

because attention is a precondition for signals to be interpreted and hence to be effective. 

Second, we contributed to the equity crowdfunding literature. To date, studies have primarily 

focused on the factors that influence fundraising success (e.g., Ahlers et al., 2015; Vismara, 
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2016), the funding dynamics of campaigns (e.g., Hornuf & Schwienbacher, 2018; Vismara, 

2018), and post-campaign outcomes of equity-crowdfunded firms (e.g., Signori & Vismara, 

2018; Walthoff-Borm et al., 2018). We provided novel insights on the supply side of the 

market and, more specifically, how equity crowdfunders with different backgrounds view 

campaigns differently and form signal sets. By doing so, we have addressed the concern that 

“our [current] understanding of funders is based more on assumptions” than facts (McKenny 

et al., 2017: 298). Third, from a methodological point of view, this study is—to our 

knowledge—the first to use eye tracking in entrepreneurship at large and entrepreneurial 

finance in specific. Our study has provided an empirical toolbox to entrepreneurship 

researchers to literally “see new things”. It provides an opportunity to further unravel how 

people attend to signals in a real-world setting that features “a wild assortment of possible 

stimuli and cues” (Felin et al., 2017: 1056) and why some signals capture attention, while 

others do not. 

 

In the fourth and final Chapter, we investigated the influence of financial literacy on the 

attention to financial disclosure documents. This perspective is interesting as financial literacy 

is regarded to deal with the new financial landscape and to make more informed decisions 

(Lusardi & Mitchell, 2017), yet there is no evidence on how financial literacy would affect (or 

improve) the attention allocation to financial disclosure documents of entrepreneurial 

ventures. Entrepreneurs are competing for scarce yet fundamental financial resources to 

grow their firms (Amit & Muller, 1990; Cassar, 2004; Manigart & Sapienza; 2017) thereby 

using financial disclosure documents as a tool to increase transparency and better inform 

investors (e.g., Beyer et al. 2010; Healy & Palepu, 2001). Although there is little doubt about 

the importance of financial disclosure documents in reducing information asymmetry for 

(traditional) professional investors in entrepreneurial financing (Zacharakis & Meyer, 2000), 

there is surprisingly little knowledge about how non-professional people attend to financial 

disclosure documents of entrepreneurial firms. Understanding how people attend to financial 

disclosure documents, and the effect of financial literacy, is important to avoid the potential 

lemons problems in the equity crowdfunding market. Attention allocation is considered a 

scares resource, cognitive effortful and selective (Butticè et al., 2021), and equity 

crowdfunding an information-rich context that might introduce high noise (Steigenberger & 

Wilhelm, 2018). We built on cognitive science theory and used advanced eye tracking 
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methodology to test our hypotheses. Using a homogeneous purpose sample of about 50 

master students in which we distinguish between financial literacy, we showed that highly 

financially literate people are more engaged with the information in financial disclosure 

documents and allocate more attention to past financial information than financial 

projections. Our study makes at least three contributions. First, we contribute to the equity 

crowdfunding literature. Prior research has found mixed results about the role of financial 

information in equity crowdfunding success. Shafi (2019) suggest that financials do not 

predict the amount of capital raised, while Donovan (2021) found that financial disclosure 

documents increase capital raised, suggesting that it reduces information asymmetry in 

equity crowdfunding. One explanation for this disparity may be found in the financial literacy 

of the people that are judging investments. This study opens a new perspective on financial 

information acquisition in equity crowdfunding and reveals the importance of taking the 

financial literacy of the crowd into account when considering investor decision-making and 

crowdfunding success. Second, this study provides first time evidence on the role of financial 

literacy on modulating attention to financial disclosure documents. By examining attention 

allocation, this study responds to recent calls for research to pay more attention to the 

processes by which information is obtained when assessing investment opportunities (Butticè 

et al., 2021), and the role of financial literacy therein (Ceravolo et al., 2021). Third, we 

introduce a popular and effective research method in experimental cognitive neuroscience 

for studying attention allocation in entrepreneurship and entrepreneurial finance literature 

(i.e., high spatio-temporal resolution eye tracking methodology with research surveys and 

retrospective interviews). Since attention allocation occurs unconsciously, this research 

method can provide more reliable, accurate and in-depth evidence of information acquisition 

than self-reported measures (Orquin, 2014; Vraga et al. 2016) or webcam based remote eye 

tracking technology (Valliappan et al., 2020). Besides, this method allows a quantitative and 

qualitative analysis of the oculomotor behavior, which is very useful in understanding 

information acquisition, processing and making judgments about investment opportunities. 

 

 

 

 

 



 
 

 186 

Table 6.1. General overview  

 

 

Chapter Research question Sample Literature/theory base Methodology Key findings

1 Which firms are searching for 

equity crowdfunding?

Pecking order theory Quantitative study; matched sample 

approach

Firms list on equity crowdfunding platforms as a last resort - that

is, when they lack internal funds and additionak debt capacity.

Firms listed on equity crowdfunding platforms are less profitable,

more often have excessive debt levels, and have more intangible

assets.

2 Equity crowdfunded firms exhibit higher failure rates but higher

innovative performance  relative to similar non-crowdfunded firms.

Equity crowdfunded firms financed through a nominee structure

make smaller losses and the worst-performing firms seem to be

pushed towards failure more quickly, relative to equity

crowdfunded firms financed through a direct shareholder structure.

3 How does human capital affect the 

signal set formation when 

evaluating equity crowdfundung 

campaigns?

Sample of 515 participants with 

investment experience

Cognitively-inspired theories of 

signaling; bounded rationality and 

human capital

Online eye tracking technology, 

research survey

Prospective crowdfunders with more general human capiral (i.e.,

higher overall education levels and/or general entrepreneurial

experience) construct broader signal sets, take more time to form

signal sets, and construct signal sets with a different relative

composition than their counterparts with less general human

capital. 

Prospective crowdfunders with more specific human capital (i.e.

equity crowdfunding experience and/or industry experience)

construct narrower signal sets, take less time to form signal sets,

and construct signal sets with a different relative composition than

their counterparts with less specific human capital.

4 Financial literacy and attention to 

financial disclosure documents: 

evidence from equity 

crowdfunding

Homogeneous purpose sample of 41 
participants

Lab experiment, high spatial eye 

tracking camera and research 

surveys combined with 

retrospective questions

People with high financial literacy are more engaged with the

information in financial disclosure documents than their

counterparts with low financial literacy (i.e. they are opening

financial disclosure documents sooner and are less guided by the

structure of financial disclosure documents in their attention

distribution).

People with high financial literacy devote less attentional effort to

financial forecast information than past financial information.

Cognitively inspired theories of 
attention allocation to information:  
bounded rationality and information 
complexity

Sample of successfully equity 

crowdfunded firms on Crowdcube and 

Seedrs, and matched non-crowdfunded 

firms between 2012 and 2015

Wisdom of the crowd and equity 

crowdfunding’s extra-financial 

benefits; corporate governance

Quantitative study; matched sample 

approach

How do equity crowdfunded firms 

perform?

Sample of firms searching for equity 

crowdfunding  on Crowdcube, and 

matched non-crowdfunded firms 

between 2012 and 2017
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6.2. Overall policy and practical implications 

This dissertation has several important implications for policy makers and equity 

crowdfunding platforms. A key challenge for policy makers is to find the balance between 

protecting investors and facilitating access to financing that can reduce entrepreneurs’ 

financing constraints. While the former objective requires more stringent regulation (leading 

higher costs for entrepreneurs), the latter calls for less regulation so that transaction costs 

are reduced. Our results highlight the importance of reducing the asymmetric information in 

equity crowdfunding, but also the negative outcomes of information abundance in reducing 

information asymmetry. 

 

The results of the first and second Chapter suggest that the pool of firms that search for 

equity crowdfunding do so as a last resort and the failure rate of equity crowdfunded firms is 

significantly higher than the failure rate of similar non-equity crowdfunded firms. Hence, 

investment in equity crowdfunding carries high risks. The findings suggest that actions to 

protect less sophisticated, small investors on equity crowdfunding platforms would be well 

taken. Regulatory changes have already moved towards integrating more investor protection 

regulations. For example, New Zealand has introduced (tightened) licensing regimes for 

equity crowdfunding platforms, requiring them to disclose selection criteria and to have 

adequate disclosure arrangements. Some countries, such as the US, have also moved to 

requiring more detailed information in equity crowdfunding campaigns, including information 

about how the funds raised will be used and whether the funds are sufficient to meet the 

firm's objectives. However, policy makers need to be aware that the reduction in information 

asymmetry by providing additional documentation and information could miss the target. The 

findings in the third Chapter highlight that prospective investors ignore many informational 

signals available in crowdfunding campaigns, thus stressing the need for reconsidering the 

approaches in reducing information asymmetry. In terms of investor empowerment 

initiatives and education the findings in the third and fourth Chapter suggest that actions 

would be well taken to improve human capital and financial literacy of prospective investors. 

Both equity crowdfunding platforms and regulators could assess which crowdfunding services 

should be included to better guide, protect and inform prospective equity crowdfunders 

about the downside risk (but also the upside potential) of the deals they are interested in. 
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6.3 Avenues for future research 

The equity crowdfunding market has rapidly grown and established itself as an alternative 

for traditional financing. However, there are still some key challenges to solve in reducing 

information asymmetry between prospective investors and entrepreneurs in equity 

crowdfunding. Much of these challenges are related to the specific characteristics of this 

digital finance market, the characteristics of the firms that are searching for equity 

crowdfunding, and the non-professional small investors and their information search and 

attention behavior. Answering first order questions is important considering the different 

market characteristics relative to traditional finance markets, but only a first step in making 

the equity market more efficient. Given the typologies of the firms that search for equity 

crowdfunding and the information abundance and uncertainty in equity crowdfunding, it 

would be important to further investigate information search and attention behavior in equity 

crowdfunding, and the effect of different investor typologies and potential decision 

supporting interventions (such as specific training sessions, nudging, high quality peer support 

information and smart assistant tools). Furthermore, the extent to which such interventions 

would better inform prospective equity crowdfunders about the downside risk (but also the 

upside potential) of the deals they are interested in and their willingness to invest. Advancing 

research towards applied decision supporting tools will further help to improve our 

understanding of such interventions in equity crowdfunding and provide clarity to debates 

such as ethical appropriateness, public approval and effectiveness. 

 

Another potential avenue for future research is efficient information processing within 

equity crowdfunding, and the impact on signal set formation and investment attractiveness. 

The equity crowdfunding market is a high noise environment where all information is 

provided simultaneously, and different signals are competing for attention. While attention 

is scarce in these settings it is important to make information processing more efficient. Given 

the wide variety of sub-signals, it would be interesting to better understand the interaction 

between sub-signals. Future research could investigate significant attention related sub-

signals and how signal sets – consisting of high attention related sub-signals – increase the 

salience of signals and signal set formation. Questions also remain open to what extent high 

attention-related sub-signals lower the cognitive cost of information processing and impact 
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investment attractiveness. Advancing research to efficient information processing will 

facilitate the search for financing for entrepreneurs and reduce information asymmetry as 

entrepreneurs would know better to stand out in the crowd, gain legitimacy and become 

more successful in raising equity crowdfunding.  

 

Another potential avenue for future research is governance and accountability in equity 

crowdfunding. Although there are some governance mechanisms involved to protect 

crowdinvestors against adverse selection and moral hazard (think about the nominee 

structure and some basic shareholder rights for minority shareholders), we noticed some 

interesting events after campaign success. Events that are related to changes in the articles 

of association or board composition that impact firm development and financial return upon 

exit. The equity crowdfunding context opens opportunities to examine how different 

governance mechanisms at different levels interact and impact accountability, firm 

development and the return on exit. Another promising avenue for future research is to 

examine how and whether the growth of equity crowdfunding platforms improves the 

strength of the contracts between crowdfunders and equity crowdfunded firms. 

 

Finally, an interesting avenue for future research is to investigate the long term impact of 

equity crowdfunding on firm performance. Although it is important to understand the short-

term impact of equity crowdfunding and governance structures, a limitation in chapter 3 is 

related to the data at hand. Future research should investigate the long-term impact of equity 

crowdfunding on firm performance and the role of governance structures. Moreover, it would 

be interesting to contrast different equity crowdfunding regimes (i.e., light touch vs strict 

regulatory requirements).   
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