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Abstract
Initial coin offerings have recently become one of the most important funding 
resources for ventures in the blockchain area. However, often ventures do not rely 
solely on initial coin offerings as funding source but receive also investments from 
more established investors prior or during their initial coin offering. In particular, 
blockchain related ventures have drawn the attention of (corporate) venture capital-
ists but only less is known on the interplay of these different funding sources and 
their influence on initial coin offerings as well as on ventures’ further development. 
Based on the signaling theory as well as the resource-based-view our empirical 
study find that venture capital investors as well as corporate venture capital inves-
tors have a significantly positive effect on initial coin offerings. Further, we find that 
the reputation, the time of treatment as well as the specialization of investors have 
a positive influence on the initial coin offering. Finally, our results indicate that the 
positive effect of venture capital investors as well as the specialization of an investor 
continues to influence blockchain based ventures’ success in the mid-term.
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1  Introduction

The introduction of Bitcoin by Nakamoto (2008) paved the way for a completely 
new technology that has the potential to disrupt entire industries (Friedlmaier et al. 
2016; Sultan et al. 2018). Acknowledged as one of the ‘Top 10 Emerging Technol-
ogies of 2016’ by the World Economic Forum (2016), the blockchain technology, 
which is the underlying concept of Bitcoin, shows that the encrypted and distrib-
uted ledger technology (DLT) has the potential to exceed its original application in 
finance in the future. Driven by steep price increases for Bitcoins in 2017 and the 
evolution of new application areas for the DLT in logistics and health care services 
both, research and public interest increased considerably during the last years (Xu 
et al. 2019).

Moreover, the rise of DLT was accompanied by another remarkable phenomenon. 
Instead of following typical financing patterns new ventures conduct increasingly 
Initial Coin Offerings (ICOs), a novel and unique form of blockchain-based fund-
ing (Chanson et al. 2018). Whereas the introduction of DLT marks a cutting-edge 
development from a technological perspective, ICOs mark the same from an entre-
preneurial finance perspective. For the very first time, ventures are able to raise large 
amounts of funding with minimal effort while avoiding compliance and intermedi-
ary costs (Kaal and Dell’Erba 2017; Sameeh 2018). This has enabled that in 2018 
over 900 early-stage entities have raised over 21.7 billion USD by conducting an 
ICO and hence surpassing most of other funding types (Malinova and Park 2018). 
Therefore, the funding of blockchain technology based firms (BTBFs) is an emerg-
ing topic in the area of entrepreneurial finance and receives increasing attention 
from theory and practice (Block et al. 2018; Boreiko and Sahdev 2018; Dusil and 
Cerny 2018; Fisch 2019; Fisch and Momtaz 2019).

Nevertheless, ICOs are regularly associated with various types of fraud and scam. 
Hence, from a public and authorities’ perspective the rise of ICOs is eyed rather cau-
tiously. The high fraud potential of ICOs is mainly due to the widely absence of reg-
ulations and the fact that ICOs “are not subject to specific regulatory requirements 
and are frequently structured to avoid existing legal and regulatory requirements” 
(Zetzsche et al. 2017 p.11). In particular, ICOs represent a potential opportunity for 
people with malicious intentions to conduct fraudulent activities as ICOs are usually 
not subject to any securities law. Hornuf et al. (2019) identify seven different types 
of fraud that occur in connection with ICOs (e.g. exit fraud and Ponzi scheme). As 
a result of the comparable high number of fraud incidences, several countries such 
as China and South Korea have decided to ban ICOs while others such as the USA 
established a regulatory framework based on the assessment of tokens and whether 
they qualify to be treated as securities or not (Tiwari et  al. 2020). While a recent 
study claims that more than 80% of all ICOs are scam (Dowlat 2018), other stud-
ies conclude that the percentage of fraudulent ICOs is much lower and accounts for 
2,2% (Liebau and Scheuffel 2019) to 10% (Ernst and Young 2018), which represents 
still a high percentage compared to other investments but seems to be more reliable.

However, ICOs do not substitute other funding mechanisms completely but 
compete and coexist with them. In particular, venture capital (VC) remains a 
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viable source of funding for BTBFs as VC firms aim traditionally to invest in 
new emerging technologies, hoping for strong future growth (Rosenbusch et  al. 
2013; Zacharakis et al. 2007). The interest of VC investors in BTBFs is also con-
firmed by Huang et al. (2019) who show that VCs invest considerably in innova-
tive finance markets. Further, the strong interest is also observable from various 
news and articles that report the investment of renowned VCs in BTBFs (Kaste-
lein 2017; Kharif and Russo 2018; Russell 2018). As a result from the continued 
interest of VC, a considerable number of ventures receives funding from more 
than one source i.e. they combine several sources of funding like VC investments 
and ICO or see VC investors participate in their ICOs.

This enables ventures to combine advantages of different investor types at dif-
ferent stages of their development. For example, VC and CVC are usually stronger 
involved in the operational development of the venture, whereas crowdfunding 
rounds or ICOs provide larger funding amounts on average and enable ventures to 
gauge the market interest for their products or services. However, ICOs represent 
at the same time a new type of exit route for VCs as ICOs facilitate the sale of 
shares.

Due to the novelty of ICOs, little is known so far on the interplay of this type of 
funding and more established forms like the reception of VC. In particular, existing 
research in the domain of ICOs examines mainly BTBF-intrinsic factors against the 
background of ICO success and the level of returns for ICO investors. For exam-
ple, Benedetti and Kostovetsky (2018) find that ICOs generate average buy-and-hold 
abnormal returns of 48% in the first 30 trading days for investors based on a data-
set of 4003 planned and executed ICOs. On the other hand, Momtaz (2018) present 
evidence that the loyalty of CEOs facilitates the attraction of investors and Rhue 
(2018) demonstrates that the code quality as well as website characteristics and the 
degree of social media presence influence the ICO success. Furthermore, Howell 
et al. (2018) find that ICO success is associated with disclosure and credible com-
mitment of the founder team while An et al. (2019) conclude that the business and 
technical background of founders as well as the size of their social network influ-
ences the success of respective ICOs. Thus, Fisch and Momtaz (2019) are one of 
the very first who examine the influence of VC investors in the context of ICOs and 
demonstrate their beneficial impact. However, as they focus mainly on the question 
whether VCs are able to select superior BTBFs or if BTBFs benefit rather from the 
investors’ treatment, they do not provide a detailed view on the characteristics and 
interrelation of investors which might impact the success of ICOs. Hence, this work 
is one of the first to shed light on the interplay of different investor types and their 
specific characteristics in the context of blockchain and their subsequent impact on 
BTBFs’ success. Thereby, we draw on the general research in the area of financing 
entrepreneurial ventures as well as on the signaling theory (Spence 1973) in order to 
provide additional insights to this question.

The remaining paper is structured as follows. First, we shed light on the general 
development and characteristics of ICOs. Second, we develop our research hypothe-
ses, followed by the introduction of our data set and the used econometrical method. 
Third, we conclude by presenting our results and their implications and discuss 
potential limitations of our study.
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2 � Evolving of ICOs as financing instrument

Simultaneously to the introduction of cryptocurrencies, as a new means to clear 
payments, the idea arose to use cryptocurrencies and blockchain technology to 
conduct ICOs (Adhami et al. 2018). Economically, “ICOs can be defined as open 
calls for funding promoted by organizations, companies, and entrepreneurs to 
raise money through cryptocurrencies, in exchange for a ‘token’ that can be sold 
on the internet or used in the future to obtain products or services and, at times, 
profits” (Adhami et  al. 2018, p. 65) or in other words they are “an unregulated 
form of a crowdsale to raise funds through a blockchain by selling venture-related 
tokens or coins in exchange for legal tender or cryptocurrencies” (Amsden and 
Schweizer 2018, p. 7). That means, in an ICO, ventures offer a stock of special-
ized crypto tokens for sale with the promise that those tokens will operate as the 
only medium of exchange when accessing the venture’s future product (Catalini 
and Gans 2018; Li and Mann 2018). From a technical perspective, there are sev-
eral ways how to design an ICO (using an existing blockchain vs. creating a new 
blockchain) which are not addressed in this paper as we categorize all ICOs as a 
novel and unique form of blockchain enabled financing (Chanson et al. 2018). For 
a more technical detailed discussion of ICOs and blockchain please refer to Ams-
den and Schweizer (2018) or Chen (2018).

While ICOs have become the dominating form of financing mechanism in the 
blockchain area they are assumed to disrupt well-established industries that rely on 
traditional funding sources as well (Chanson et al. 2018; Gomber et al. 2017). The 
meteoric rise of ICOs is also observable when looking at numbers of ventures that 
have conducted an ICO as well as at the amount of money that has been raised in 
these. Although 2019 has represented a slowdown compared to 2018 when more 
than 14 billion USD were raised within more than 2430 ICOs (Fromberger and Haf-
fke 2019), the volume and value of ICOs has remained considerably high. While 
the general economic slowdown in 2019 might has translated into a lower number 
of ICOs, Liebau and Scheuffel (2019) contemplate that a considerable number of 
past ICOs were scams and hence lead to a current retrenchment of investors. Follow-
ing this argument, one needs to consider that poor economic performance is often 
regarded as scam which is in fact misleading. Rather it can be assumed that ven-
tures that conduct an ICO are disproportionately at risk to fail due to their nascent 
development stage (Liebau and Scheuffel 2019) and their foreignness to the institu-
tional environment (Zaheer 1995). However, it cannot be ruled out that disappoint-
ing token price developments of past ICOs have dampened investor’s enthusiasm in 
2019 and led to a decline of ICOs as indicated by Shifflett and Jones (2018). Fur-
thermore, Blaseg (2018) find evidence that investors have learned to identify ‘red 
flags’ earlier and hence many ICOs fail to receive funding. Generally, ICO markets 
may have returned to a normal level of activity after a phase of exaggeration which 
was fueled by the investors’ hope for high returns in 2017 and early 2018.

Although blockchain and ICO are rather nascent technologies, research inter-
est increased considerably in recent times (Bakos and Halaburda 2018; Xu et al. 
2019). Generally, research in this area can be classified into two separate streams.
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First, the general application of blockchain and its impact on various industries has 
been examined by several researchers. Several analyses were conducted to explore the 
importance of blockchain for different industries and whether the blockchain technol-
ogy can disrupt them (Sultan et al. 2018; Varma 2019). In particular, the importance 
of the blockchain development for the financial industry received extensive attention 
and has identified that its application may transform traditional trading methods and 
practice in the financial industry (Ashta and Biot-Paquerot 2018; Chen et al. 2017; Kim 
and Sarin 2018). Furthermore, Gomber et al. (2018) see that the introduction of block-
chain will particularly impact four ‘financial’ areas: operations management, payments, 
deposit services, and lending, whereas Dierksmeier and Seele (2018) discuss impacts 
on business ethics that may arise from the introduction of blockchain.

The second research stream in this area, which is even more relevant for our 
research setting, concerns ICOs, their application and impact. Howell et al. (2018) 
discuss in their paper if ICOs are an alternative to more traditional funding sources 
for new ventures, such as angel investors, VC investors, initial public offerings 
(IPOs), or pre-sale crowdfunding platforms like Kickstarter. Catalini and Gans 
(2018) examine under which conditions entrepreneurs may prefer ICOs vs. competi-
tive VC markets. Thereby, they derive respective conditions and characterize the 
optimal token supply schedule by relying on a game theory approach. Furthermore, 
there exist several studies that explore success determinants of ICOs (Adhami et al. 
2018; Ante et al. 2018). For example Fisch (2019) examines the technical capabili-
ties of ventures and how they impact the amount of funding in ICOs including the 
quality of their source code and the quality of their disclosed whitepaper. However, 
the sole use of ICOs as source of financing is rather seldom and, in most cases, 
ICOs are supplemented by angel investments or VC. Surprisingly, this issue has 
raised only limited attention in existing literature. Lin and Nestarcova (2019) discuss 
if blockchain businesses represent new investment opportunities for VC investors 
and which risks this brings on the table. To our knowledge, only Fisch and Momtaz 
(2019) examine the role of VC in ICOs. In particular, they explore the signaling role 
of VC in ICOs and whether VC backed BTBFs outperform their peers. However, 
while examining the role of VC investors in ICOs, they do not consider individual 
characteristics of VC investors and their investment style in detail. Thus, by investi-
gating the influence of investors’ characteristics like their reputation or their level of 
sector specialization which have proven to influence the success of respective port-
folio companies (Bertoni et  al. 2019; Gompers et  al. 2009; Hochberg et  al. 2015; 
Lee et al. 2011; Shu et al. 2011), we enhance the understanding on the interrelation 
between investors, ICOs and the mid-term success of BTBFs. More precisely, our 
research provides a more nuanced view on the beneficial influence of VC investors 
in ICOs and the development of BTBFs.

3 � Background of ICOs and interplay with other funding sources

Securing of funding and liquidity represents one of the largest challenges for new 
ventures (Achleitner et  al. 2011; Breuer and Pinkwart 2018; Fisch and Momtaz 
2019). Traditionally, new ventures try to access external capital like angel, seed or 
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venture capital in order to receive capital for their future growth and development. 
However, by doing this, entrepreneurs have often faced severe frictions (An et  al. 
2019). ICOs offer a way to reduce these kinds of frictions or even to overcome them 
completely. Existing literature has identified four primary reasons that make ICOs 
attractive and successful (Amsden and Schweizer 2018) in particular in comparison 
to traditional funding mechanisms.

First, ICOs help to overcome moral hazard and reduce information asymmetries 
(Momtaz 2018, 2019) by relying on immutable, non-negotiable governance terms 
when using blockchain technology (Howell et  al. 2018). Respective governance 
terms are available to investors ex ante to their investment decision and cannot be 
changed ex post, signaling a strong commitment of the founding team on venture 
governance. Subsequently, the founding team has almost no possibility to benefit 
themselves on the expense of other investors and hence a potential moral hazard is 
reduced considerably (An et al. 2019). However, Momtaz (2020) argues that signal-
ing needs to be viewed with caution in the context of ICOs. Entrepreneurs might be 
incentivized to bias signals of venture quality in ICOs to their advantage due to the 
absence of regulatory institutions that verify signals neither ex ante nor ex post. This 
phenomenon might be reinforced by the desire of entrepreneurs to compete success-
fully with other funding projects which are also incentivized to send biased signals. 
The absence of regulatory institutions is thereby also one of the biggest advantages 
of ICOs as this results in lower entry hurdles and costs. One possibility to reduce 
the incentives for such bias might be to list tokens on exchanges quite immediately 
after the ICO and thus to reflect the real value more instantly including the threat of 
declining token prices by punishing biased signals (Momtaz 2020).

Second, by excluding most intermediary cost, ICOs possess a higher cost effi-
ciency than other forms of financing (Amsden and Schweizer 2018). Basically, the 
entire generated value accrues to the token holders, i.e. investors, instead of to the 
intermediaries and sponsors in traditional networks.

Third, compared to other entrepreneurial financing options, ICOs offer the pos-
sibility to attract a wide range of investors. Whereas, traditional early stage financ-
ing options like venture capital are restricted to very few investors, ICOs ‘democ-
ratize’ the investing process as they permit “a broader range of individuals, who 
may be excluded from investing in traditional financing instruments, to invest in 
high-risk, high-return venture projects” (An et al. 2019, p. 34). In fact ICOs show a 
high degree of similarity with IPOs (Benedetti and Kostovetsky 2018) as IPOs sell 
a share of ownership from the company while an ICO sells a share from the project 
(Chohan 2017). Thus, permitting access to the investment process for a broad range 
of individuals can also be beneficial for the future venture’s development as the 
investor universe can comprise future customers (An et al. 2019) leading to higher 
product awareness and enabling ventures to gauge future market demand (Chod and 
Lyandres 2018; Momtaz 2018).

Lastly, ventures and investors in ICOs benefit from rapid liquidity if the token 
gets listed on an exchange platform (Amsden and Schweizer 2018). In contrast to 
traditional shareholdings of investors in ventures which are of rather captive nature, 
tokens can be sold almost immediately by investors without harming the project 
itself after the ICO. However, the listing of tokens is often rather costly for issuers 
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as exchanges charges up to several million USD as listing fee (Boreiko and Vidusso 
2019; Howell et al. 2020). Hence, a considerable number of tokens is not listed and 
investors suffer from illiquid markets and a lack of transparency regarding the real 
value of tokens.

Nevertheless, certain disadvantages can arise for BTBFs when using ICOs as 
their (solely) source of financing. As already mentioned, ICOs share a couple of 
similarities with IPOs or crowdfunding campaigns (the average amount of capital 
raised within ICOs make a comparison with IPOs more suitable whereas given the 
usual development stage of the venture, a comparison with crowdfunding campaigns 
seems to be more appropriate). In general, ICOs do not offer any support for ven-
tures beside contributing financial capital which represents a huge difference to 
other types of early stage investors. Early stage investors provide usually non-finan-
cial support to their portfolio companies which comprises legal and management 
services among others as well as the provision of strategic advice. Existing research 
has identified non-financial support as a success-critical factor on the growth path of 
young ventures (Amornsiripanitch et al. 2015; Hellmann 2002; Sapienza 1992). Of 
course, this cannot be provided by ICOs or crowdfunding campaigns, as the larger 
investor universe limits the influence of individual investors and the anonymity of 
investors impede strong personal relationships. However, BTBFs receive also con-
tinued interest from more established early stage capital providers (Kastelein 2017; 
Kharif and Russo 2018; Russell 2018). As a consequence, these ventures are able to 
raise funding from several sources which enables them to combine different investor 
characteristics and advantages. Specifically, we observe that a considerable number 
of BTBFs receive angel or seed capital, followed by VC investments before finally 
conducting an ICO. This observation is in line with Kaplan and Lerner (2010) who 
estimate that roughly 60% of all IPOs are VC backed which can be transferred to 
our context as IPOs share several similarities with ICOs. We assume that the non-
financial support of VCs increases notably the success rate of ventures, whereas sub-
sequent ICO events provide sufficient levels of capital for their mid- to long-term 
growth path. At the same time, ICO events represent additional attractive exit routes 
for VCs that have been invested prior to them.

4 � Hypothesis development

Generally, the investment in young ventures is characterized by a high level of 
uncertainty and information asymmetries (Hellmann and Puri 2002). This holds 
also in the case of BTBFs and in particular when they conduct an ICO since the 
quality of a venture is often not directly observable by potential investors (Stuart 
et al. 1999). Especially, small and private investors who participate often in ICOs 
are facing large challenges when determining the true quality of a venture and sub-
sequently deciding to invest (Ahlers et al. 2015). Hence, ventures need to send sig-
nals to attract potential investors and to convince them from their quality and future 
development perspective (Bocks et  al. 2019). Due to the absence of regulatory 
requirements, investors need to rely entirely on signals that are sent on a voluntary 
basis by the venture which increases the risk for fraud and biased signals. However, 
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regulatory obligations come usually at the cost of increasing bureaucracy and hence 
might hamper particularly very nascent ventures to conduct an ICO while also being 
difficult to enforce due to national borders of regulatory power (Tiwari et al. 2020). 
Thus, regulatory provisions might be of limited applicability. An alternative option 
for ventures to create trust of investors might be represented by the option to organ-
ize personal investor meetings or to hold live FAQ sessions on Youtube channels or 
to strive for an early exchange listing (Momtaz 2020).

From a theoretical perspective, this draws on the signaling theory which was 
initially introduced by the seminal work of Spence (1973) and which is concerned 
with the reduction of information asymmetries in investor-investee relationships. 
Past research has already identified the relevance of signaling technical capabili-
ties (Fisch 2019), founder team characteristics (An et al. 2019) and commitment of 
founders to invest (Fisch 2019; Vismara 2016) in ICOs as success critical.

Furthermore, existing literature in the VC area has stressed which factors act as 
signal for VCs to invest. However, we argue that the VC investment itself represents 
a signal to future investors which is in line with Davila et al. (2003) and Baum and 
Silverman (2004) who find that the existence of VC investors represents an indica-
tor for a certain level of quality of the venture. Moreover, Momtaz (2020) proposes 
that an ‘external certification’ which can be achieved through the due diligence of 
reputable auditors or VC backing might help to overcome the dilemma that emerges 
from the bias of voluntary signals sent by ventures.

Basically, we assume that the positive signal of existing VC investors is grounded 
on two distinct research streams that lead to superior performance and abnormal 
returns. First, VCs are supposed to select more promising ventures (selection effect) 
(Baum and Silverman 2004; Bertoni et  al. 2011) and second to support them by 
providing complementary assets and services (treatment effect) (Fisch and Momtaz 
2019; Jackson et al. 2012).

However, existing research in the VC domain remains ambiguous whether VCs 
are really able to select superior ventures (Baum and Silverman 2004). Several 
research concludes that VCs are not always able to select superior ventures or if they 
are able to identify them, VCs may not be able to invest in them (Bertoni et al. 2011; 
Colombo and Grilli 2005, 2010) as the ventures’ superior nature enables them to 
self-select their sources of capital.

On the other side, several papers conclude that VCs are able to select superior 
ventures and to add substantial value during the holding period leading in combina-
tion to significant higher returns as VCs devote significant management resources to 
identify and understand promising ventures before investing in them (Davila et al. 
2003). Subsequently, other research finds VCs are usually able to identify ventures 
that yield high future growth potentials and promise superior future returns (Baum 
and Silverman 2004; Bertoni et al. 2011; Chemmanur et al. 2011; Rosenbusch et al. 
2013) by growing a mostly scalable business model.

Due to their investment model, VCs do not rely completely on public informa-
tion when they make investment decisions but can fall back on valuable informa-
tion which they obtain from their networks (Alexy et  al. 2012). In particular, we 
argue that this leads to an information advantage and hence that the investment of 
respective VCs represents a positive signal to other investors during ICOs which is 
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in line with Fisch and Momtaz (2019) who find that VC backed BTBFs outperform 
substantially their peers. Furthermore, given the superior performance of VC backed 
ventures, the existence of a VC investor which is invested prior to the ICO can act 
under such circumstances as a signal to future investors by indicating a certain qual-
ity of the venture (Baum and Silverman 2004; Davila et al. 2003). This aspect is in 
particular important in the context of ICOs as publicly available information around 
ICOs is rather restricted and the fraud potential is considerably high (Fisch 2019).

However, besides making supposedly better investment decisions, VCs support 
their portfolio companies by providing a broad range of value-adding services and 
hence facilitate their growth during the holding period (Jackson et al. 2012; Tykvová 
2018). This positive effect relies thereby majorly on the resource-based view, as VCs 
provide their portfolio firms resources they would otherwise lack (Baum and Silver-
man 2004; Fisch and Momtaz 2019; Rosenbusch et  al. 2013). First, a VC invest-
ment is generally associated with an infusion of management expertise (Baum and 
Silverman 2004) which is crucial as ventures usually do not have an experienced 
management team due to their novelty. VCs increase the level of professionalization 
and provide multifold services to their venture through their influence. These ser-
vices include among others HR, accounting and marketing services (Hellmann and 
Puri 2002). However, VCs help also to establish governance procedures and organi-
zational set-ups of their portfolio companies by providing coaching and access to 
their network (Bertoni and Tykvová 2012; Hellmann and Puri 2002). Furthermore, 
VCs monitor their portfolio companies directly by taking board seats and incor-
porating respective legal clauses in formal contracts which reduces potential fraud 
risks and increases the feedback quality. Cumming and Johan (2007) argue thereby 
that both formal contracts and informal governance mechanisms are beneficial for 
the venture’s development. Thus, the VC existence prior or during the ICO i.e. the 
respective signal reduces information asymmetry between investees and potential 
investors.

Hence, we derive the following hypothesis:

H1: VC backing increases ICO and mid-term success.

Based on the assumption that VC backing is generally beneficial for ventures, the 
investment time, i.e. treatment time of the VC, should influence the ventures’ per-
formance. Existing research provides certain evidence that ventures that are younger 
when they receive their first round of investment have a significantly higher chance 
to become a high flyer than their older counterparts (Streletzki and Schulte 2013). 
In particular, we see three effects that might play a role when assessing whether the 
investment timing of VCs influences the success probability of BTBFs.

First, existing research provides certain evidence that VCs are able to select supe-
rior ventures, i.e. picking winners (Megginson and Weiss 1991; Stuart et al. 1999). 
However, this superior selection is not only limited to investing in better ventures 
but includes that VCs are invested earlier in them. Subsequently, Baum and Silver-
man (2004) provide evidence that VCs are able to identify and preinvest in those 
ventures that are particularly likely to exhibit superior future performance.

Second, investing in very early stages extends the potential treatment period 
of VCs and hence the VCs’ influence on the ventures’ development which should 
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raise the probability to close existing resource lacks and contribute to a success-
ful development of the venture. This is in line with Grilli and Murtinu (2015) who 
present that very young ventures benefit more from the treatment effect provided by 
VCs than more mature ventures. In particular, they find that the treatment effect on 
sales growth is quite stronger for ventures that are younger at the time of the first 
VC investment. In addition to this, Cumming and Johan (2010) find that the value 
added, provided by VCs, is linked to the investment duration as longer investment 
durations result in higher value add.

Third, the lack of complementary resources is particularly large shortly after 
foundation and hence the potential for VCs is larger. Particularly, prior research has 
found that VC is able to contribute value by providing complementary resources 
particularly in very early stages of the venture’s life (Bertoni et al. 2011; Sapienza 
et al. 1996). The reason for this effect is that very early stage ventures are on aver-
age in greater need of coaching (Fisch and Momtaz 2019) as they tend to exhibit a 
greater lack of resources. In addition to this, the VC investment implies of course 
also a certification for the respective venture which represents a positive signal to 
potential future investors.

These arguments result in the following hypothesis:

H2: Earlier VC backing increases ICO and mid-term success.

Assuming that VC investors that are invested in a venture prior to a potential ICO 
represent a positive signal to follow-on investors during ICOs, the question remains 
whether investors’ characteristics have a moderating role on the signal that is sent 
to other market participants. However, relevant investor characteristics need to 
be observable by other market participants in order to have a signaling function. 
Among other characteristics, the reputation of an investor can have a signaling func-
tion as the reputation is rather public and can easily be obtained by the respective 
recipients. This is important as producing and receiving a signal must outweigh the 
cost of its production (Connelly et al. 2010).

Generally, the reputation of a firm is defined as an intangible asset that is based 
on public recognition of the quality of a firm’s activities and outputs (Lee et  al. 
2011; Rindova et al. 2005; Shapiro 1983). In the case of VC investors, the reputation 
is based on VC firm’s prior experience and performance which is seen to be eco-
nomically important (Achleitner et al. 2018) as well as on VC’s network capabilities 
(Alexy et  al. 2012) and the level of direct assistance that is provided to portfolio 
firms (Hsu 2004). Furthermore, VCs with a higher reputation have usually been able 
to realize higher returns in the past which gives some indication that they will do so 
in the future as well (Phalippou 2010). Subsequently, a venture’s partnership with 
a reputable VC signals both the present and future quality of the respective firm 
(Gulati and Higgins 2003). This is thereby in line with past research of Stuart et al. 
(1999) who have found that firms which have well-known equity partners and prom-
inent alliance partners perform better.

Further, past research has shown in particular the beneficial impact of prestig-
ious investors in the context of IPOs (Hamza and Kooli 2011; Megginson and Weiss 
1991; Shu et al. 2011) as well as in the case of equity crowdfunding (Vismara 2016), 
which is highly relevant in our context as both funding events show remarkable 
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similarities to ICOs. The superior performance of ventures that are backed by more 
reputable VC investors relies thereby on two separate levers. First, more reputable 
VCs seem to be able to select better ventures (selection effect) (Hamza and Kooli 
2011; Krishnan et al. 2011; Nahata 2008) compared to other investors. Second, more 
reputable investors add substantive value to ventures during their holding period 
(Krishnan et al. 2011; Lee et al. 2011). However, as the concept of investor reputa-
tion can hardly be quantified, research considers commonly the share of investments 
exited via an IPO of a specific investors as a proxy (Bottazzi et al. 2008; Jackson 
et al. 2012; Nahata 2008).

Particularly, we argue that the reputation of the VC investor enforces the signal 
to follow-on investors during subsequent ICOs based on the two previous identified 
levers. Thereby, we assume that more reputable VCs facilitate the ICO process and 
enable better outcomes. Interestingly, higher reputations itself initiate a self-enforc-
ing mechanism as more reputable investors attract ventures of higher quality which 
seek funding and hence retain a higher probability of superior future returns which 
increases again the VC’s reputation. Thus, the backing of a venture by a highly repu-
table VC investor represents a certification (Megginson and Weiss 1991) and sends a 
quality signal to other market participants during the ICO, i.e. the signal indicates a 
lucrative investment opportunity. As a result, we hypothesize the following:

H3: Backing by more reputable VCs increases ICO and mid-term success.

While historically VC investors focused primarily on certain investment stages, 
recently the specialization on certain industries has become more popular (Hagen-
dorff et  al. 2009; Siddiqui et  al. 2016). However, this aspect raises the question 
whether industry-specialized VC investors are able to outperform generalists and 
whether existing findings hold in the blockchain context. Existing research shows 
ambiguous results whether industry-specialized investors outperform generalists 
(Le Nadant et al. 2018). While Hagendorff et al. (2009) find no statistically signifi-
cant relationship between industry specialization and portfolio company success as 
measured by the number of IPOs, Matusik and Fitza (2012) provide evidence that 
the relationship between portfolio company success and VC firm industry-speciali-
zation follow a U-shape with VCs having a moderate level of diversification show-
ing the lowest performance. These findings are further supported by Gompers et al. 
(2009, p. 843) who find that “the performance of specialized firms appears to be bet-
ter in general” after reviewing a global dataset of 11,297 portfolio companies. How-
ever, it is important to note that the knowledge i.e. the specialization of a VC firm 
relies majorly on past experience in the industry of the respective portfolio firm. 
Subsequently, Le Nadant et al. (2018) provide empirical evidence that investors with 
experience in the industry of their portfolio companies are more beneficial to their 
portfolio companies.

Generally, specialized (VC) investors are presumed to have a better performance 
due to two major effects. First, specialized VCs are able to select more promising 
ventures as their expert knowledge enables them to assess market potentials and 
business quality more reliably (Gompers et  al. 2009). Second, specialized VCs 
are presumed to provide appropriate support due to their experience and market 
knowledge enabling a better development of the venture (Hagendorff et al. 2009). 
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Summarizing both effects, generalist VC firms are assumed to be worse at allocating 
capital compared to specialized VC firms (Rajan et al. 2000; Scharfstein and Stein 
2000).

As BTBFs represent a rather young industry which is highly complex due to the 
novelty of the technology and the strong usage of highly dispersed business mod-
els, we assume that a deep industry understanding of VCs is beneficial for respec-
tive portfolio companies and the findings from the more general VC research can 
be transferred to the blockchain context without any limitations. Furthermore, we 
assume that deep industry knowledge is represented by a stronger specialization of 
the respective VC. For BTBFs, we assume that the superior selection capabilities as 
well as the superior treatment of blockchain specialized investors should influence 
the ICO outcome of BTBFs.

H4: Backing by blockchain-specialized investors increases ICO and mid-term 
success.

Past research in the field of entrepreneurial finance has widely stressed the ben-
efits of corporate venture capital (CVC) investors for portfolio firms (Galloway et al. 
2017; Ivanov and Xie 2010). For example Park and Steensma (2012) show that CVC 
investors can contribute to the portfolio companies’ development by providing valu-
able managerial resources. Furthermore, Chemmanur et al. (2014) find that CVCs 
can nurture innovation in portfolio firms and hence lead to a superior development. 
Unlike usual VC investors, which pursue predominantly financial objectives, most 
CVC investors combine strategic and financial goals (Block et al. 2018; Rossi et al. 
2017) in order to contribute to the overall parent companies’ strategy. In particular, 
they offer usually access to non-financial assets of the parent company including 
expertise, infrastructure for product development, manufacturing, legal, sales, dis-
tribution and customer service activities among others (Park and Steensma 2012) 
which can facilitate the ventures’ development and which differentiates CVCs from 
pure financial investors. Especially in the very beginning of a venture’s lifetime this 
support can help to commercialize its products or services (Paik and Woo 2017). 
Furthermore, renowned CVCs can reduce the widespread uncertainty for new tech-
nologies that are introduced by ventures. By backing these ventures, CVCs create a 
technology endorsement effect as they signal markets that they are convinced by a 
technology which is a strong argument for other market participants to apply these 
products (Paik and Woo 2017). CVC investments represent subsequently a certifi-
cation for the ventures’ products and services. Although, BTBFs are a rather new 
phenomenon, we see a considerable number of CVC investors that are invested in 
them. As BTBFs are often very nascent, in particular before they conduct potentially 
an ICO, we assume that the processes and influences that impact BTBFs are simi-
lar to the processes and influences that impact the more general group of ventures 
and hence that BTBFs can benefit from CVC support and access to complementary 
assets. Subsequently, we presume that the support as well as the certification effect 
influence the ICO, if the CVC is invested previous to this funding event. Hence, we 
follow:

H5: The receipt of a CVC investment increases ICO and mid-term success.
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5 � Research design

5.1 � Sample

We test our hypotheses using a comprehensive sample of BTBFs. We focus on BTBFs 
as these ventures are most probably conducting ICOs due to their technological proxim-
ity. In order to identify relevant ventures, we conducted the Blockchain Startup Tracker 
provided by Outlier Ventures, a VC investor focused on BTBFs, which was founded 
in 2014 and which tracks developments around BTBFs since 2016. As per 18th April 
2019, we were able to retrieve a list of 1731 BTBFs from Outlier Ventures which 
serves as basis for our research. In order to ensure the comprehensiveness of our data-
set, we crosschecked the number of identified ventures with other sources and research 
(Fisch 2019; Fisch and Momtaz 2019) but cannot find any substantial misses. We dou-
blechecked the blockchain relatedness of each venture by accessing the venture’s web-
site and evaluating respective business descriptions as well as consulting third-party 
descriptions and, if available, disclosed whitepapers. In addition to this, we performed 
an extensive web research whether a venture was still active as per 18th April 2019 or 
not. In particular, we assumed that if a venture’s website was no longer available at that 
date that the respective venture has stopped operating.

Furthermore, we merged the list of ventures with Crunchbase data for getting details 
on investors and funding rounds. Crunchbase is a free online database which was 
founded in 2005 and which provides information about technology companies, inves-
tors, and funding details majorly focused on the US market. Though the Crunchbase 
database is comparably young, it becomes increasingly popular in VC research (Croce 
et al. 2016; Homburg et al. 2013; Schlichte et al. 2019; Werth and Boeert 2013).

Unfortunately, the information on ICOs and BTBFs is not complete for all entries, 
which is a common issue in ICO and entrepreneurial finance research (Fisch 2019; 
Kaplan and Lerner 2016). In order to mitigate this issue, we hand-collected miss-
ing data to the extent possible from various additional data sources, e.g. ICObench, 
CoinGecko, and ICO Rating. After excluding incomplete entries, our sample consists 
of 649 BTBFs that have conducted an ICO and out of which 182 received at least one 
round of VC financing. Moreover, 17 out of these 649 BTBFs received at least one 
round of CVC funding.

Data for GDP growth in respective countries were taken from World Bank’s World 
Development Indicators database. Furthermore, data on historic bitcoin prices was 
gathered from Coinmarketcap, which is one of the most established sources in ICO 
research (Fisch 2019; Fisch and Momtaz 2019; Lyandres et  al. 2018). Finally, we 
retrieved the amount of annually raised VC from KPMG (2019).

5.2 � Variables

5.2.1 � Dependent variables

In order to investigate the hypotheses just outlined we use two different dependent 
variables. First, we follow existing research and incorporate the amount of funding 
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raised during the ICO as success measurement (Ln_amount_ICO) for the respective 
venture (Fisch 2019; Fisch and Momtaz 2019; Momtaz 2018). Based on the assump-
tion that ventures strive to achieve the highest possible amount of funding during 
their ICO, the received amount of funding represents a direct success indicator as it 
enables future growth options and indicates the venture’s value for existing share-
holders. Furthermore, as success-related data is rather scarce in the area of entrepre-
neurial finance, the amount of ICO funding represents one of very few opportunities 
to get an indicator on an objectively confirmed venture valuation similar to more 
general financing events like funding rounds, IPOs, or crowdfunding campaigns. 
The amount of funding during ICOs is thereby directly linked to the future devel-
opment of the BTBF as the received proceeds enable BTBFs to grow their busi-
ness and invest in required resources. As the amount of funding received during ICO 
events is highly skewed, we apply the natural logarithm of the respective amount.

Second, we apply a binary variable Survived which equals one if the respective 
BTBF is still operating as per 18th April 2019 and zero otherwise. Applying this 
second dependent variable as success measurement helps to shed light on BTBF’s 
sustainability as well as on their mid-term development. Particularly, this approach 
allows us to differentiate between factors that impact the short-term success as well 
as the mid-term success of BTBFs. Further, the application of two variables measur-
ing the success of the BTBF adds robustness to the results.

5.2.2 � Independent and control variables

In addition to the dependent variables used, the independent and the control vari-
ables are summarized in Table  1. In order to answer the question whether finan-
cial investors, i.e. VC investors, increase the success of ICO events we incorporate 
a dummy variable VC_investor which equals one if a VC investor has been invested 
into the respective BTBF before or during the ICO event and zero otherwise.

Furthermore, we include a variable Reputation_IPO in order to address the point 
whether the investor’s reputation has a moderating effect or influences the success 
of a respective venture. Therefore, we apply the share of investments exited via an 
IPO as investor reputation measurement following Bottazzi et  al. (2008), Jackson 
et al. (2012) and Nahata (2008) which is based on the assumption that IPOs are the 
most favorable exit option for investors. By incorporating this measure, we refer to 
the lead investor which is in line with Krishnan et al. (2011) as lead investors main-
tain the closest relationship to the portfolio company in investor syndicates and thus 
exert great influence. The calculation of the variable is thereby based on a similar 
approach as applied by Nahata (2008) and takes the average of the yearly percentage 
share of IPOs backed by a specific investor compared to all IPOs in the same year. 
For calculating the reputation, we refer to a timespan from 1990 until 2018.

In order to assess whether an earlier VC backing influences the success of BTBFs 
we include the variable lnDays1stVCinvtoICO. This variable measures the number 
of days between the receipt of a first round of VC investment and the ICO. As the 
variable is highly skewed, we apply the natural logarithm. To examine our hypoth-
esis that CVC investors are beneficial for the development of BTBFs we include a 
dummy variable CVC_investor that equals one if a venture has received corporate 
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venture capital previous or during its ICO and zero otherwise. This approach is in 
line with Park and Steensma (2012) who find that particularly ventures that require 
specialized complementary assets benefit from CVC investors.

Furthermore, in order to elaborate on the question whether blockchain special-
ized investors impact the success of BTBFs, we incorporate a variable HHI which 
is the Herfindahl index for the first blockchain-specialized lead investor within the 
first three funding rounds prior to the ICO. This variable denotes the portfolio con-
centration of a specific investor. For calculating the Herfindahl index, we refer to all 
investments conducted by a specific investor prior to the investment in the respective 
BTBF following a similar approach as Gompers et al. (2009). In particular, we rely 
on the same industry classification but add blockchain as a separate industry.

Table 1   Definition of variables

The table describes the dependent, independent and control variables used

Variable Description

Control variables
 Country Dummy variables indicating the BTBF’s origin
 Ethereum A dummy variable indicating 1 if the BTBF’s technology is based on 

Ethereum and 0 otherwise
 Platform A dummy variable indicating 1 if the BTBF operates a platform business 

model and 0 otherwise
 GDP_growth_fdg Variable indicating GDP growth (%) in the BTBF’s founding year and country 

of origin
 #Founders Variable indicating the team size at BTBF foundation
 Whitepaper A dummy variable indicating 1 if the BTBF has disclosed a whitepaper and 0 

otherwise
 preICO A dummy variable indicating 1 if the BTBF has conducted a pre ICO and 0 

otherwise
 BTCprice_fdg Variable indicating the average Bitcoin price during the BTBF’s founding 

quarter
Independent variables
 VC_investor A dummy variable indicating 1 if the BTBF has received funding from a VC 

investor prior or during its ICO and 0 otherwise
 lnDays1stVCinvtoICO Variable indicating the natural logarithm of number of days between the 

BTBF’s first funding event and BTBF’s ICO (days)
 Reputation_IPO Variable indicating the average reputation of all lead investors prior and during 

BTBF’s ICO measured as historical IPO Share
 HHI Herfindahl Index for blockchain specialized investors based on the lead inves-

tor within the first three funding rounds
 CVC_investor A dummy variable indicating 1 if the BTBF has received funding from a CVC 

prior or during its ICO and 0 otherwise
Dependent variables
 Ln_amount_ICO Dependent variable indicating the natural logarithm of amount of raised 

money (USD) in ICO
 Survived Dependent binary variable indicating 1 if the BTBTF is operating as of 18th 

April 2019 and 0 otherwise
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In addition to the independent variables used, this paper also controls for sev-
eral effects that might influence the success of BTBFs. In order to analyze potential 
effects that may arise from the founding country, we incorporate country control 
variables which is in line with Fisch (2019). The dummy variable equals one if the 
venture’s founding location is in the respective country and zero otherwise. The 
main reason for doing this is that a venture’s location is decisive for attracting finan-
cial sources such as venture capital (Stuart and Sorenson 2003) or crowdfunding 
(Mollick 2014), although a stronger online exposure, like in the case of most crowd-
funding rounds, seems to reduce potential geographic influences. Furthermore, clus-
ter regions are supposed to support the foundation and development process of new 
ventures by providing resources and networks (Gilbert et  al. 2008). Particularly, 
Switzerland has established a blockchain-friendly environment (Novak 2019) which 
might also be beneficial for the foundation of new ventures in this area. Further-
more, we control for the fact whether a BTBF is built on the Ethereum blockchain 
or not (Ethereum). Therefore, we implement a dummy variable that equals one if the 
respective venture builds on Ethereum and zero otherwise. Most blockchain related 
ventures build on Ethereum and offer ERC20 tokens. Ethereum represents a de facto 
standard and offers certain advantages for ventures which might increase the success 
probability. By defining a set of rules that transactions need to follow, Ethereum 
enables a greater interoperability (Fisch 2019) and hence act as an indicator whether 
a venture is supposed to conduct an ICO (Chen 2018).

Based on the existing research findings that particularly new platform businesses 
are attractive investment cases for investors (Kenney and Zysman 2019), we control 
for this in our models (Platform). Generally, asset-light business models are easier 
to scale and more flexible to adopt to changing environments. Subsequently, BTBFs 
that operate predominantly as platform provider could also demonstrate to be supe-
rior in terms of survival and success of ICO events.

In addition to these control variables, we control for the GDP growth during 
founding (GDP_growth_fdg). Therefore, we take the GDP growth rate of the coun-
try of foundation during the founding year from IWF database for each venture in 
our sample. We apply this control variable as existing research provides certain evi-
dence that the overall economic development has certain implications for the found-
ing behavior as well as for the chance to receive sufficient funding levels. Nanda 
and Rhodes-Kropf (2013) provide evidence that promising and successful ventures 
are more often founded during economic’cold’ times as times of strong economic 
growth induce that lower quality ventures also get funded as the overall market 
development conceals their potential quality issues at first. This effect seems to 
be additionally enforced by the fact that VC and private equity activity levels are 
closely related to the global economic development as VCs and private equity firms 
have higher levels of ‘dry powder’ at hand which fosters the likelihood for getting 
funded and achieving high valuation levels (Dias and Macedo 2016).

Besides these controls, we include further the number of founders (#Founders) 
as larger founding teams might found higher performing firms (Eesley and Roberts 
2012; Eisenhardt and Schoonhoven 1990). Existing research assumes that larger 
founding teams can contribute better to the venture development through easier 
functional differentiation and specialization (Eisenhardt and Schoonhoven 1990).
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Furthermore, we add a variable to our model that controls whether the venture 
has conducted a ‘pre-ICO’ or not before it conducts the main ICO (preICO). The 
variable equals one if the venture has conducted a pre-ICO and zero otherwise. Dur-
ing pre-ICOs or ‘pre-sales’ a small share of tokens is sold to early investors at a 
discount within a limited time span. To control for the existence of a pre-ICO is 
quite common in the blockchain research area (Amsden and Schweizer 2018; Fisch 
2019; Fisch and Momtaz 2019) and is based on the assumption that word-of-mouth 
of early investors increases the attention for a venture and in turn increases the suc-
cess probability of the main ICO. This phenomenon has been widely studied in the 
area of crowdfunding research (Amsden and Schweizer 2018; Colombo et al. 2015; 
Vismara 2015) and hence we control for it in our research context.

Most ventures that conduct an ICO prepare and provide prior to the funding event 
a so-called whitepaper. A whitepaper is usually published by the venture in order 
to disclose information about IT protocols, adopted public blockchain, token sup-
ply, pricing and the distribution mechanism, and details on the project to be devel-
oped (eventually a business plan, including a team description) to potential investors 
(Adhami et al. 2018), similar to a securities prospectus. However, the venture is not 
obligated to publish such a document but it evolved to a de facto standard. In order 
to account for the existence of a whitepaper, we include a dummy variable equal-
ing one if the venture has disclosed a whitepaper and zero otherwise (Whitepaper). 
We assume that disclosing a whitepaper forces ventures to act more self-disciplined 
and helps them to stay more focused. Nevertheless, producing a whitepaper comes 
with certain costs for the venture but allows potential investors to assess the success 
potential easier which makes the investors feel safer when investing besides raising 
additional attraction. A summary of variables used is outlined in Table 1.

5.3 � Method

In order to shed light on the collaboration between BTBFs and their investors as 
well as on respective success determining impacts, we apply the amount of received 
funding during ICOs as first success measurement. Since we study only BTBFs that 
have conducted an ICO, our analysis may suffer from a selection bias arising from 
the fact that unobservable factors might trigger the conduction of ICOs. To account 
for this potential selection bias and the resulting unobserved heterogeneity, we apply 
a two-step Heckman correction procedure in our models using the inverse Mill’s 
ratio (Heckman 1976, 1979; Hellmann and Puri 2002). The Heckman two-step 
method or correction procedure controls for selection by first modeling the decision 
to be included in a sample or not with a probit model based on individual char-
acteristics (selection equation). Second, the ultimate outcome variable is regressed 
using least squares on the independent variables and the fitted values from the selec-
tion equation, which are in a function called the inverse Mill’s ratio (outcome equa-
tion) (Verbeek 2004; Wolfolds and Siegel 2019). In our setting, the binary depend-
ent variable ICO is applied (equaling one if the respective BTBF has conducted an 
ICO and zero otherwise) to derive the inverse Mill’s ratio in the selection equation. 
Based on the residuals of the predicted probabilities of each BTBF to conduct an 
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ICO, the inverse Mill’s ratio is computed. Second, the inverse Mill’s ratio is applied 
in the outcome regression model in order to account for unobserved heterogeneity 
and hence, to retrieve more consistent estimation parameters (Colombo and Grilli 
2010; Tucker 2010). From a theoretical perspective, the inverse Mill’s ratio can be 
described as the standard deviation of the residuals in the outcome regression model 
multiplied with the correlation between the error terms in the selection and outcome 
regression model (Certo et al. 2016). Furthermore, Heckman models should include 
at least one variable in the selection equation which is not part of the outcome equa-
tion. This variable influences the probability of an observation to be included in 
the sample (ICO) but not the ultimate dependent variable (Ln_amount_ICO) (Sar-
tori 2003). We use the average Bitcoin price during the quarter of foundation of 
the respective BTBF as an excluded variable in the outcome equation in order to 
account for the unobserved heterogeneity. We conjecture that high Bitcoin price 
levels during the foundation increase the likelihood for BTBFs to conduct an ICO 
but that it will have no effect on the BTBFs chances to become successful as such. 
Besides the average Bitcoin price during the foundation quarter (BTCprice_fdg), we 
include all control variables in the selection equation. Subsequent to the selection 
model, a second-stage linear regression is conducted including the inverse Mill’s 
ratio. For the second-stage linear regression, we regress the natural logarithm of the 
amount of ICO funding on all independent and control variables.

Furthermore, in order to apply our dependent success variable Survived, we fol-
low a similar approach to control for a potential selection bias as in the case of the 
continuous dependent variable. For assessing the impact of our controls and inde-
pendent variables on the dependent binary success variable Survived we estimate 
a bivariate probit model with sample selection (Heckprobit) (van de Ven and van 
Praag 1981). Similar to the approach in the continuous case we estimate a probit 
model by regressing the ICO variable on a set of independent and control variables 
that have empirically proven to influence BTBFs’ decision to conduct an ICO (selec-
tion equation) and include the derived sample selection correction term in our suc-
cess equation (Sandner et  al. 2008; Winston Smith and Robb 2011). The success 
equation regresses thereby the binary variable Survived on the same set of independ-
ent variables and controls as in the continuous case. When ρ ≠ 0, i.e. there is correla-
tion between error terms of the outcome and selection equation, the standard probit 
model produces biased results. The Heckprobit procedure instead is intended to cor-
rect for selection bias, and to provide consistent, asymptotically efficient estimates 
for all the parameters in the model.

6 � Empirical results

6.1 � Descriptive statistics

As already outlined above, BTBFs and ICOs represent a rather new phenomenon. 
Figure 1 indicates that the number of foundations of BTBFs has peaked in 2017 and 
declined notably thereafter.
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Furthermore, Fig. 1 shows that the number of conducted ICOs has risen particu-
larly in 2017 and 2018 whereas a reduced level of activity can be observed in Q1 
2019. Subsequently, it is observable that the number of ICOs follows the number 
of BTBFs foundations and hence, a strong preference of BTBFs to conduct ICOs 
as important funding resource. The strong increase of ICOs is thereby in line with 
the findings of Fisch (2019) who also present a peak of ICO activity in the first half 

Table 2   Industry overview of VC-backed and non-VC-backed BTBFs

The table shows an overview of industry affiliation separated by the total sample (column 1), BTBFs 
with VC (column 2) and BTBFs without VC (column 3)

Industry All BTBFs BTBFs w/o VC backing BTBFs w/ VC backing

N. of 
firms 
(abs.)

N. of firms (in 
%)

N. of 
firms 
(abs.)

N. of firms (in 
%)

N. of 
firms 
(abs.)

N. of firms (in %)

Consulting 31 4.78 22 4.71 9 4.95
Energy 7 1.08 6 1.28 1 0.55
Environmental 3 0.46 3 0.64 0 0.00
Financial ser-

vices
236 36.36 178 38.12 58 31.87

Healthcare 14 2.16 11 2.36 3 1.65
IT technology 159 24.50 90 19.27 69 37.91
Media & Mar-

keting
142 21.88 114 24.41 28 15.38

Public adminis-
tration

7 1.08 6 1.28 1 0.55

Real estate 11 1.69 7 1.50 4 2.20
Supply chain & 

Logistics
22 3.39 17 3.64 5 2.75

Others 17 2.62 13 2.78 4 2.20
Total 649 100 467 100 182 100
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Fig. 1   Development of number of founded BTBFs and number of ICOs
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of 2018 which indicates that the datasets of BTBFs that have completed an ICO are 
consistent to a certain degree.

The BTBFs included in our sample operate in a variety of industries but predomi-
nantly in the financial services industry (36.36%), followed by the IT technology 
sector (24.50%) (Table 2). Overall, 182 BTBFs out of 649 BTBFs received funds 
from a financial investor prior or during their ICO but we do not find any material 
differences in the industry distribution when comparing BTBFs that have received 
VC proceeds and those that have not.

When regarding the geographical distribution of the BTBFs in our sample, 124 
BTBFs are located in the US, followed by Singapore (70 BTBFs), and UK (57 
BTBFs). Overall, the geographical distribution of BTBFs seems to be highly skewed 
and concentrated in certain regions.

Table 3 presents the detailed descriptive statistics for all variables employed in 
our model. Further, we include in this table t-tests between the BTBFs that have 
conducted an ICO and those that have not conducted an ICO but which are included 
in the respective selection equations of our models. The t-tests indicate thereby that 
BTBFs that have conducted an ICO and those that have not differ to a certain extent 
regarding the variables considered in our models. In particular, we find significant 
differences for the investor-related variables e.g. VC_investor, Reputation_IPO, 
CVC_investor. Finally, Table  4 shows the correlation matrix for all variables and 
observations that are considered in our model.

6.2 � Main results

First of all, in order to verify whether or not the combination of variables suffers 
from multicollinearity, variance inflation factors (VIF) are derived for the probit as 
well as the OLS regression model. Due to the fact that mean VIF values of the mod-
els lie below the suggested threshold level of five as suggested by Chatterjee and 
Hadi (2006) and the maximum VIF values below the threshold level of ten as sug-
gested by O’brien (2007), multicollinearity does not seem to be an issue.

Table 5 presents our main results referring to our focal variable Ln_amount_ICO 
as dependent variable which is a widely accepted success measurement for BTBFs 
(Fisch 2019; Fisch and Momtaz 2019), comparable to the amount of funding in 
crowdfunding campaigns or IPOs.

Model 1 presents thereby the results of the probit estimation which is used to 
generate the inverse Mill’s ratio, i.e. the selection equation. Therefore, the binary 
dependent variable ICO is regressed on all control variables as well as the Bitcoin 
price during the founding quarter which has proved empirically to influence the like-
lihood for BTBFs to conduct an ICO. For reasons of brevity we present only one 
selection equation for all models as the probit estimation yields identical results for 
all models.

Models 2–6 show the hierarchical regressions in order to test our hypotheses 
whereas model 7 presents the full model including all controls and independ-
ent variables. Furthermore, model 8 presents the results of a linear OLS with the 
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natural logarithm of the funded ICO amount as dependent variable in order to 
provide comparability with the remaining results that consider potential selection 
bias and the occurrence of endogeneity.

Further, Table 6 presents our results when referring to our second dependent 
success measure variable Survived. Model 1 presents again the identical results 
from the first stage probit regression. Models 2 to 5 show the results of the hier-
archical bivariate probit regression models. Due to brevity, we present only the 
coefficients for the outcome equations. Model 7 presents the results of the full 

Table 3   Summary statistics of BTBFs

The table shows all model variables for BTBFs that have conducted an ICO and BTBFs which have not 
conducted an ICO
*p < 0.10, **p < 0.05, ***p < 0.01, ****p < 0.001

Summary 
statistics

Panel A: BTBFs with ICO Panel B: BTBFs without ICO Panel C: 
comparison of 
means

Observa-
tions

Mean Std. Dev Observa-
tions

Mean Std. Dev t-value

Control
 Ethereum 649 0.703 0.458 82 0.488 0.503 − 3.961****
 Platform 649 0.182 0.386 82 0.378 0.488 4.201****
 GDP_

growth_
fdg

649 2.722 1.685 82 2.762 1.613 0.205

#Founders 649 2.194 1.115 82 2.073 1.497 − 0.887
 Whitepa-

per
649 0.524 0.500 82 0.537 0.502 0.217

 preICO 649 0.359 0.480 82 0 0 n/a
 BTCprice_

fdg
649 2214.544 3051.183 82 1816.583 3131.875 − 1.110

Independent
 VC_inves-

tor
649 0.280 0.450 82 0.402 0.493 2.290**

 lnDays1st-
VCinv-
toICO

649 1.090 2.253 82 0 0 n/a

 Reputa-
tion_IPO

649 0.0001 0.001 82 0.0003 0.002 2.666***

 HHI 649 0.053 0.161 82 0.065 0.177 0.613
CVC_inves-

tor
649 0.026 0.160 82 0.122 0.329 4.383****

Dependent
 Survived 649 0.955 0.207 82 0.915 0.281 − 1.605
 Ln_

amount_
ICO

649 1.090 0.089 82 n/a n/a n/a



1106	 C. Hackober, C. Bock 

1 3

Ta
bl

e 
4  

C
or

re
la

tio
n 

ta
bl

e 
of

 in
de

pe
nd

en
t a

nd
 c

on
tro

l v
ar

ia
bl

es

Th
e 

ta
bl

e 
sh

ow
s a

n 
ov

er
vi

ew
 o

f t
he

 c
or

re
la

tio
n 

be
tw

ee
n 

in
de

pe
nd

en
t a

nd
 c

on
tro

l v
ar

ia
bl

es
* 

p <
 0.

10
, *

* 
p <

 0.
05

, *
**

p <
 0.

01

1
2

3
4

5
6

7
8

9
10

11
12

(1
) V

C
_i

nv
es

to
r

1.
00

(2
) l

nD
ay

s1
stV

C
in

vt
oI

CO
0.

70
**

*
1.

00
(3

) R
ep

ut
at

io
n_

IP
O

0.
16

**
*

0.
10

**
1.

00
(4

) H
H

I
0.

52
**

*
0.

31
**

*
0.

21
**

*
1.

00
(5

) C
V

C
_i

nv
es

to
r

0.
30

**
*

0.
20

**
*

0.
12

**
*

0.
22

**
*

1.
00

(6
) E

th
er

eu
m

−
 0

.0
6*

0.
04

−
 0

.0
4

−
 0

.0
5

−
 0

.0
7*

1.
00

(7
) P

la
tfo

rm
0.

10
**

−
 0

.0
3

0.
07

*
0.

08
**

0.
04

−
 0

.6
5*

**
1.

00
(8

) G
D

P_
gr

ow
th

_f
dg

−
 0

.0
4

−
 0

.0
3

0.
10

**
0.

02
*

−
 0

.0
3

0.
05

−
 0

.0
2

1.
00

(9
) #

Fo
un

de
rs

0.
07

*
0.

06
*

0.
08

**
0.

06
*

0.
04

0.
05

−
 0

.0
0

−
 0

.0
0

1.
00

(1
0)

 W
hi

te
pa

pe
r

0.
07

*
0.

05
−

 0
.0

3
0.

03
0.

04
0.

11
**

*
−

 0
.0

3
−

 0
.0

8*
*

0.
07

*
1.

00
(1

1)
 p

re
IC

O
−

 0
.1

0*
*

−
 0

.0
2

−
 0

.0
5

−
 0

.1
0*

*
−

 0
.0

6
0.

14
**

*
−

 0
.1

3*
**

0.
06

−
 0

.0
0

−
 0

.1
6*

**
1.

00
(1

2)
 B

TC
pr

ic
e_

fd
g

−
 0

.1
7*

**
−

 0
.1

6*
**

0.
05

−
 0

.0
4

−
 0

.0
8*

*
−

 0
.0

7*
−

 0
.0

1
0.

14
**

*
−

 0
.0

2
−

 0
.2

4*
**

0.
12

**
*

1.
00



1107

1 3

Which investors’ characteristics are beneficial for initial…

Ta
bl

e 
5  

D
et

er
m

in
an

ts
 o

f B
TB

F 
su

cc
es

s (
H

ec
km

an
 tw

o 
ste

p)

D
ep

en
de

nt
 v

ar
i-

ab
le

IC
O

B
in

ar
y 

va
ri-

ab
le

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/o

 c
on

tro
ls

 fo
r 

en
do

ge
ne

ity
)

M
od

el
1

2
3

4
5

6
7

8

C
on

tro
ls

 E
th

er
eu

m
0.

23
3

0.
11

7
0.

10
2

0.
10

9
0.

13
4

0.
13

3
0.

11
8

0.
07

6
[0

.1
87

]
[0

.1
28

]
[0

.1
51

]
[0

.1
90

]
[0

 0
.1

76
]

[0
.1

66
]

[0
.1

79
]

[0
.1

47
]

 P
la

tfo
rm

−
 0.

29
9

0.
21

7
0.

25
8

0.
23

7
0.

15
1

0.
25

3
0.

17
9

0.
25

6
[0

.1
99

]
[0

.2
53

]
[0

.2
25

]
[0

.2
04

]
[0

.2
11

]
[0

.2
31

]
[0

.2
78

]
[0

.1
79

]
 G

D
P_

gr
ow

th
_

fd
g

−
 0.

03
7

−
 0.

06
0

−
 0.

06
3

−
 0.

07
3

−
 0.

07
6

−
 0.

06
6

−
 0.

07
6*

−
 0.

07
0

[0
.0

42
]

[0
.0

43
]

[0
.0

50
]

[0
.0

51
]

[0
.0

49
]

[0
.0

46
]

[0
.0

48
]

[0
.0

44
]

 #
Fo

un
de

rs
0.

04
4

0.
03

0
0.

03
7

0.
04

9
0.

03
1

0.
04

3
0.

02
5

0.
01

6
[0

.0
56

]
[0

.0
62

]
[0

.0
54

]
[0

.0
52

]
[0

.0
56

]
[0

.0
42

]
[0

.0
54

]
[0

.0
54

]
 W

hi
te

pa
pe

r
0.

08
4

−
 0.

23
6*

−
 0.

21
8*

−
 0.

20
0

−
 0.

23
2*

−
 0.

21
9

−
 0.

23
8*

*
−

 0.
24

8*
*

[0
.1

44
]

[0
.1

16
]

[0
.1

11
]

[0
.1

29
]

[0
.1

15
]

[0
.1

18
]

[0
.1

16
]

[0
.1

15
]

 p
re

IC
O

4.
89

7*
**

−
 0.

06
5

−
 0.

05
4

−
 0.

00
5

0.
12

0
−

 0.
04

2
0.

06
0

−
 0.

16
0

[1
99

.1
98

]
[0

.3
66

]
[0

.3
67

]
[0

.4
46

]
[0

.3
80

]
[0

.3
90

]
[0

.4
18

]
[0

.1
20

]
 B

TC
pr

ic
e_

fd
g

0.
00

00
2

[0
.0

00
03

]
 In

ve
rs

e 
M

ill
’s

 
ra

tio
0.

51
5

0.
58

6
0.

77
1

1.
04

1
0.

71
2

0.
79

1

[1
.3

84
]

[1
.2

98
]

[1
.4

25
]

[1
.3

17
]

[1
.3

34
]

[1
.3

96
]

In
de

pe
nd

en
t 

va
ria

bl
es

 V
C

_i
nv

es
to

r
0.

54
5*

**
*

0.
01

3
0.

01
9

[0
.1

19
]

[0
.2

49
]

[0
.2

25
]



1108	 C. Hackober, C. Bock 

1 3

Ta
bl

e 
5  

(c
on

tin
ue

d)

D
ep

en
de

nt
 v

ar
i-

ab
le

IC
O

B
in

ar
y 

va
ri-

ab
le

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/ c

on
tro

ls
 fo

r 
en

do
ge

ne
ity

)

Ln
_a

m
ou

nt
_I

CO
 

(w
/o

 c
on

tro
ls

 fo
r 

en
do

ge
ne

ity
)

M
od

el
1

2
3

4
5

6
7

8

 ln
D

ay
s1

st-
V

C
in

vt
oI

CO
0.

08
5*

**
*

0.
01

9
0.

02
0

[0
.0

30
]

[0
.0

40
]

[0
.0

38
]

 R
ep

ut
at

io
n_

IP
O

39
1.

0*
**

*
21

5.
9

21
7.

3*
**

*

[9
8.

70
2]

[ 1
66

.7
6]

[8
2.

67
9]

 H
H

I
2.

34
5*

**
*

2.
06

5*
**

*
2.

05
0*

**
*

[0
.3

14
]

[0
.4

49
]

[0
.3

92
]

 C
V

C
_i

nv
es

to
r

0.
79

0*
*

0.
26

5
0.

27
6

[0
.3

80
]

[0
.4

79
]

[0
.3

93
]

 C
ou

nt
ry

 c
on

-
tro

ls
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

N
o.

 O
bs

73
1

64
9

64
9

64
9

64
9

64
9

64
9

64
9

Es
tim

at
io

n 
m

et
ho

d
Pr

ob
it

O
LS

 R
eg

O
LS

 R
eg

O
LS

 R
eg

O
LS

 R
eg

O
LS

 R
eg

O
LS

 R
eg

O
LS

 R
eg

R
2  (p

se
ud

o 
R

2 )
0.

15
8

0.
04

7
0.

03
8

0.
02

8
0.

08
4

0.
02

8
0.

09
1

0.
09

1
W

al
d 

χ2
–

37
.3

7*
**

*
20

.5
5*

**
21

.8
8*

**
69

.9
4*

**
**

11
.8

4
60

.0
3*

**
*

–

Th
e 

ta
bl

e 
re

po
rts

 th
e 

re
su

lts
 o

f t
he

 H
ec

km
an

 tw
o 

ste
p 

re
gr

es
si

on
 m

od
el

s. 
W

hi
le

 M
od

el
 1

 sh
ow

s t
he

 se
le

ct
io

n 
eq

ua
tio

n 
ba

se
d 

on
 a

 p
ro

bi
t e

sti
m

at
io

n,
 M

od
el

s 2
–7

 p
re

se
nt

 th
e 

ou
tc

om
e 

eq
ua

tio
n.

 M
od

el
 8

 d
is

pl
ay

s a
 li

ne
ar

 re
gr

es
si

on
 w

ith
ou

t c
on

si
de

rin
g 

an
y 

en
do

ge
ne

ity
 e

ffe
ct

s f
ro

m
 a

 p
ot

en
tia

l s
el

ec
tio

n 
bi

as
St

an
da

rd
 e

rr
or

s a
re

 re
po

rte
d 

in
 b

ra
ck

et
s. 

St
an

da
rd

 e
rr

or
s a

re
 b

as
ed

 o
n 

bo
ot

str
ap

 re
pl

ic
at

io
ns

*p
 <

 0.
10

, *
*p

 <
 0.

05
, *

**
p <

 0.
01

, *
**

*p
 <

 0.
00

1



1109

1 3

Which investors’ characteristics are beneficial for initial…

model whereas model 8 presents the results of a probit model without consider-
ing any selection and treatment effects for reasons of comparability similar to the 
approach followed in the Heckman two step OLS regression.

When the amount of ICO funds raised is considered (Heckman two-step) as 
success measure (Ln_amount_ICO), model 2 reveals that the variable VC_inves-
tor has a positive and highly significant effect at the 0.1% level. This effect 
remains positive in the full model (model 7), however the statistical significance 
diminishes. In other words, the existence of a VC investor prior or during the ICO 
enables the BTBF to increase the amount of money that is received during the 
ICO funding event.

Further, we find that the time between the first VC investment and the ICO 
has a positive and highly significant effect at the 0.1% level on the success of 
the BTBF (model 3). The effect remains significant in model 8, however, with a 
negative sign at the 5.0%  significance level. In addition to this, model 4 presents 
that the average IPO share of the investors prior or during the ICO as well as the 
respective degree of specialization (model 5) have a positive and highly signifi-
cant influence on the amount of funding during the ICO at a 0.1%  level. In par-
ticular the results regarding the degree of specialization expressed as Herfindahl 
index of the blockchain-specialized lead investor within the first three funding 
rounds (prior to the ICO) remains statistically significant at the 0.1% level in our 
full model (model 7).

Lastly, the empirical findings detect a positive and highly significant effect at 
the 0.1% level of the variable CVC_investor on the amount of funding raised dur-
ing the ICO. Again, this effect is positive and significant at the 0.1% level when 
referring to models 6 and 7.

Concerning the control variables, we find that the dummy variable Whitepaper 
is negative on statistically weak levels throughout all models except for models 4 
and 6. Second, the dummy variable preICO has a statistically positive effect in all 
models. Throughout all models the Inverse Mill’s ratio remains positive without 
any relevant statistical significance which indicates that sample selection does not 
play a major role. However, the results of the Wald χ2 test indicate the appropri-
ate use of a Heckman two step approach anyhow.

Further, when the binary dependent variable Survived is considered as success 
measure (bivariate probit models; Table  6), results differ from those presented 
above. First, we cannot find any statistically significant effect that the invest-
ment of a VC investor prior or during the ICO impacts the survival probability 
of BTBFs that have conducted an ICO (model 1). Second, we find that the time 
between the VC investment and ICO has a negative impact on the survival prob-
ability at a 5.0% level (model 2). This holds also in the full model (model 6). 
In addition, we do not find any statistically significant effect that the investor’s 
reputation (model 3) or the existence of a CVC investor (model 5) has an impact 
on the survival probability. Despite of being statistically insignificant, we find in 
model 2 that having received funds from a VC investor prior or during the ICO 
lowers the likelihood to survive in the mid-term by 1.3%. Furthermore, we find 
ambiguous results for CVC investors as well as model 6 indicates that having 
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received funds from a CVC investor prior or during the ICO lowers the likelihood 
to survive in the mid-term by 4.3%.

Generally, this raises the question why the results differ between the short-term 
(Ln_amount_ICO) and mid-term (Survived) view. Besides the fact that our results 
might be influenced by the rather short period of time between the ICO of respec-
tive BTBFs and the assessment whether they are still operating, we assume that the 
certification effect (Baum and Silverman 2004; Megginson and Weiss 1991) which 
results from the investment of VC investors prior or during the ICO is particularly 
important in the context of BTBFs. More precisely, based on the finding that the 
existence of a VC investor has a significantly positive influence on the success of 
an ICO, while the existence of an VC investor among the BTBF’s investor universe 
has a negative, although statistically insignificant, influence on the mid-term sur-
vival probability of BTBFs, indicates that VC investors attract additional investors 
in ICO processes but that they are not able to support BTBFs appropriately in the 
mid-term. One potential explanation for this effect could be that most VC investors 
lack sufficient industry-specific knowledge and focus rather on attractive short-term 
exit opportunities. Furthermore, considering the results of VC investors’ treatment 
time (time between VC investment and ICO), we find a statistically significant and 
positive influence on the success of ICOs, while we find in contrast to this a sta-
tistically significant and negative influence on the mid-term survival probability of 
BTBFs. This effect can be regarded as in line with the prior finding and indicates to 
a certain extent that VC investors might be primarily interested in high valuations 
and support BTBFs on this path while they do not use an extended investment dura-
tion to anticipate mid-term development opportunities and support BTBFs’ survival. 
On the other side and interestingly, we find again support in the full model (model 
6) that the investor specialization has a positive and statistically significant impact 
at the 5.0% level on the survival probability of BTBFs. This finding underlines our 
assumption that technical knowledge is crucial to support BTBFs and that today’s 
VC investors might face certain knowledge limitations and boundaries against the 
background of blockchain due to the novelty of this technology which implies that 
primarily specialized investors can give valuable advice and contribute to the devel-
opment of BTBFs. The importance of technical knowledge in BTBF contexts gives 
also an indication why the reputation of investors seems not to be linked to the mid-
term development of their BTBF portfolio companies as their reputation was ini-
tially built upon more established industries caused by past transactions (Nahata 
2008). Further, networks of more reputable investors, which have historically proven 
to be beneficial for portfolio companies’ development (Hsu 2004; Lindsey 2002) 
might be less effective due to the novelty and the decentralized structure of the 
blockchain sector.

Concerning the control variables, we find again a statistically negative impact (at 
the 5.0 to 10.0% level) of the control variable Whitepaper throughout all models. 
Further the dummy variables Ethereum and Platform show a statistically positive 
impact at the 5.0 to 10.0% level in all models. In contrast to the Heckman two-step 
OLS models, the bivariate probit models confirm clearly the assumption of an exist-
ing sample selection bias as in almost all models (except for model 3 and 6) ath-
rho has a negative coefficient and is statistically significant at the 0.1% level and 
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hence indicates that selection on unobserved variables is identified and present in 
the models (Holm and Jaeger Meier 2010). More specifically, that means that the 
completion of an ICO is non-random and the decision to execute an ICO is based 
on factors being unobservable. Thus, applying a Heckman correction method (Certo 
et al. 2016; Heckman 1979) accounts for this unobserved heterogeneity when focus-
ing solely on BTBFs that have completed an ICO.

6.3 � Robustness

In order to test the robustness of our results, we apply additional analyses to take 
care of a potential selection bias and unobserved heterogeneity arising from the 
nature of our dependent variable. Following Colombo and Grilli (2010) and Vella 
and Verbeek (1999), we apply a control function approach. For this approach, a con-
trol factor, literally the estimate of the generalized residuals, is computed for BTBFs 
that have conducted an ICO as well as for BTBFs that have not conducted an ICO 
using a probit regression regarding the existence of an ICO. We include the resid-
ual (ICO Lambda) into our outcome equation (in addition to all other covariates) 
including the dummy variable ICO. Subsequently, a positive correlation of the error 
terms in the selection equation and the success equation would lead to a positive 
coefficient for the residual lambda (Colombo and Grilli 2010) mitigating potential 
selection bias. Based on the control function approach, we can confirm our results 
widely. In particular, we can confirm that there exist obviously rarely systematic fac-
tors that foster the decision of BTBFs to conduct an ICO which impact the amount 
of received funding in the ICO event as we cannot find any indication for a potential 
selection bias. Furthermore, we can confirm that all effects remain significant except 
for the receipt of CVC. The respective results are not tabulated for the sake of brev-
ity but can be provided upon request.

In addition to the application of the control function approach, we apply addi-
tional variables measuring the reputation of investors as robustness tests. Based on 
previous research, we apply the average age of investors as well as the average num-
ber of portfolio companies as proxy for the reputation of investors. Both covariates 
show positive coefficients but lose their high significance. However, we assume that 
this could be mainly due to the fact that blockchain investors are rather young in 
general given the nascent state of the technology. The results are not tabulated but 
are available upon request.

Overall, we presume that our findings are robust but subject to the general limita-
tions that every empirical contribution faces particularly in new research domains.

7 � Discussion and conclusion

7.1 � Discussion of the main results

Based on the introduced variables and methods, this section provides a summary 
of the empirical results derived from both the Heckman two-step models as well 
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as from the bivariate probit models. Based on our results (Table 5 models 2–7), we 
find that obviously no material selection bias exists when assessing if unobserved 
heterogeneity impacts the decision of BTBFs to conduct an ICO and the subsequent 
amount of funding. Following existing research, a potential selection bias is only 
weak or minor as the inverse Mill’s ratio is not statistically significant throughout all 
our models (models 2–7). We assume that this can be an indication that BTBFs are 
facing lower hurdles when conducting an ICO compared to the hurdles which ven-
tures are usually facing when accessing other means of funding as in other entrepre-
neurial research contexts often a clear selection effect can be observed (Bertoni et al. 
2011; Certo et al. 2016). Furthermore, we assume that lower hurdle rates for com-
pleting an ICO compared to other funding types caused by a lack of due diligence 
processes (Kranz et al. 2019), lower or no regulatory requirements (Rhue 2018) and 
smaller influence of individual investors animate a considerable number of BTBFs 
to pursue an ICO including those of lower quality which may not fulfill required 
quality criteria of other funding events, e.g. VC financing rounds or IPOs. Hence, 
from an investor perspective (during an ICO), a diligent target firm evaluation is 
highly recommended.

However, in contrast to this finding, we find indications for a selection bias and 
obviously unobserved effects when examining BTBFs that have conducted an ICO 
and their later survival (Table 6). Actually, this means that unobserved effects influ-
ence the chance of completing an ICO as well as the likelihood to survive and thus 
that BTBFs that have completed an ICO differ from those that have not completed 
an ICO based on unobservable factors. Based on these results, we conclude that the 
ICO itself helps the BTBFs to survive at least in the mid-term as the ICO event pro-
vides usually sufficient proceeds, leading to the situation that BTBFs that have con-
ducted an ICO exhibit a higher survival rate compared to those that have not con-
ducted an ICO whereas the decision to conduct an ICO is less related to the amount 
of received funding.

Furthermore, we find strong support for hypothesis 1 that a VC investor increases 
the success of BTBFs (Table 5 model 2). This is in line with the findings of Fisch 
and Momtaz (2019) who also find strong evidence that financial investors are ben-
eficial for the development of BTBFs. We presume that the provision of manage-
rial capabilities and past experiences in the blockchain area helps their portfolio 
BTBFs to grow and to become more successful than others. This finding is further 
supported by findings in line with hypothesis 2 that longer treatment periods have a 
significantly positive impact on the success of BTBFs. We conclude from this result 
that a longer provision of managerial capabilities and support can lead to a stronger 
transfer of knowledge and subsequently increases the BTBF’s success measured as 
amount of ICO funding. However, we do not find similar results when reviewing 
the results of the bivariate probit models by applying Survived as dependent vari-
able (Table 6). We find no significant effect for the existence of a VC investor prior 
or during the ICO and a negative effect for the time between the investment and the 
ICO event. Subsequently, VC investors seem not to influence the mid-term success 
of BTBFs if they have conducted an ICO. We assume again that the proceeds of 
ICOs conceal other influences, in particular as the time between the ICO event and 
the date of our assessment is rather short.



1115

1 3

Which investors’ characteristics are beneficial for initial…

In addition to this, we find certain support for hypothesis 3 that more reputable 
investors increase the BTBF’s success. However, we find this significantly positive 
effect only when considering the investor’s IPO share as proxy for his reputation but 
not when considering the age or the number of portfolio companies. These mixed 
results might be explained by the material difference in those proxy measures of rep-
utation. The investor’s IPO share is a measure including a quality component by the 
investor’s ability to conduct an IPO whereas measures such as simply the investor’s 
age or its number of investments is a measure rather focusing on the investor’s mere 
experience without a quality outcome. Another reason for these mixed results can be 
ascribed to the nascent stage of the blockchain technology. Investors in the block-
chain area are assumed to be rather nascent as well and hence reputation proxies that 
have proved to be reliable historically might lead to these results. Hence, hypothesis 
3 can be supported only partially but indicates that BTBFs that have received invest-
ments from renowned top investors exhibit higher ICO funding amounts, probably 
mainly due to a certification effect (Megginson and Weiss 1991) that boosts the ICO 
development. Further, assessing the mid-term influence of the reputation of inves-
tors (Table 6 model 4) adds to the mixed results as we do not find any support for 
hypothesis 3 in the bivariate probit models. This indicates again that the proceeds 
of ICOs might conceal other effects as well and hence that the investors’ reputation 
plays a limited role due to the nascent technology.

In contrast to this, we find strong support for hypothesis 4 that more special-
ized investors increase the success of BTBFs. Based on our results, we conclude 
that blockchain-specialized investors are able to provide better support and guid-
ance to their BTBF portfolio companies. Hence, superior and specialized industry 
knowledge seems to be decisive in the area of blockchain which is in contrast to 
other research in the entrepreneurial finance area as investor specialization is usu-
ally considered less crucial (Hagendorff et al. 2009). This finding is also supported 
when assessing the results of the BTBFs’ success measured as their mid-term sur-
vival (Table 6 model 5). Furthermore, we do not find any curvilinear relationship 
between the BTBFs’ success and the investors’ industry specialization as suggested 
by Matusik and Fitza (2012). Based on these findings, we conclude that maintaining 
a certain technology expertise helps investors to support their portfolio BTBFs by 
providing them with more and higher quality know-how and assets leading to more 
success in the short- as well as in the mid-term. Nevertheless, we cannot rule out 
completely or detangle from these findings that this knowledge helps also to identify 
more promising BTBFs and how fast existing knowledge ages due to the rapid tech-
nological development.

Lastly, we find support for hypothesis 5 that CVC investors have a positive influ-
ence on the development of BTBFs. We see that the investment of a CVC investor 
prior or during the ICO represents predominantly a certification for other investors 
signaling a certain level of quality. Combining the results regarding hypothesis 5 
with the remaining results, we conjecture that the access to complementary assets 
is relevant and leads to positive influences on the BTBF’s success. However, when 
regarding the variable Survived as dependent variable (Table 6 model 6), we cannot 
confirm these findings as we do not find any significant effect for the existence of 
CVC investors among the BTBF’s investor universe prior or during the ICO. This 
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points at the short-term nature of the relevance of certifications provided by the 
investments of CVC investors whereas effects resulting from the access to comple-
mentary assets might be more important in the long-term which is less observable in 
our sample yet due to the nascent nature of all BTBFs.

7.2 � Contributions to theory and implications for practice

This study adds to the literature on entrepreneurial finance and more specifically 
on the relationship of ICOs and more established means of funding. While previ-
ous research has focused on ICOs as a new way of financing and compared charac-
teristics of ICOs with more established funding procedures, research that examines 
the interplay of ICOs and financial investors is rather limited. To our knowledge 
Fisch (2019) is one of only very few studies that highlights the influence of VCs on 
BTBFs. However, our study provides a more nuanced view on the success determin-
ing factors and studies different types of investors. From a theoretical perspective, 
we draw on two well-established concepts. First, our study is based on the resource 
based-view and second, we build upon the signaling theory.

By drawing on the resource based view (Dushnitsky and Lavie 2010; Lavie 2006; 
Peteraf 1993), we can confirm the transferability of existing findings from a more 
general entrepreneurial finance context to the blockchain setting. Our results pro-
vide a clear indication that the provision of complementary assets is beneficial for 
the development of BTBFs which is in line with Alvarez-Garrido and Dushnitsky 
(2016), who demonstrate the impact of providing complementary assets on innova-
tion rates. Thereby, our findings shed light on the benefits of different investor types 
indicating that more reputable investors are more beneficial than others. Combining 
these findings with the fact that CVCs seem to have a more significant influence on 
BTBFs’ success suggests the superior importance of specialized technical and mar-
ket knowledge leading to the conclusion that the access to complementary assets is 
key. Furthermore, our findings support the resource-based view by highlighting the 
fact that a longer investment period, i.e. a longer treatment period, has a positive 
influence on the BTBFs’ success. In particular, if one combines our findings with 
earlier findings that VC investors are not able to select superior BTBFs per se but 
generate value through their treatment (Fisch and Momtaz 2019), our findings gain 
additional significance. Summarizing our findings, we can confirm the success rel-
evance of investors in particular if they are able to provide access to complementary 
assets in order to close existing lacks of resources.

Furthermore, our results add also to the signaling theory established by Spence 
(1973), as we provide certain evidence that VC investors who are invested before 
or during the ICO send a signal to other ICO investors regarding the quality of the 
respective BTBF. By doing this, we can confirm existing research results that inves-
tors generate signals to other investors (Gulati and Higgins 2003; Hoenig and Henkel 
2015; Stuart et al. 1999) and that those findings hold also in the area of blockchain 
technology. In addition to this, we assume also that the signal that is generated when 
a VC investor conducts an investment into a BTBF is received by other stakeholders 
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of the BTBF supporting the BTBF’s further development. Especially, the signal can 
help to attract new highly skilled employees and to broaden the customer base as the 
VC investment represents a certification (Megginson and Weiss 1991). Moreover, 
this certification gains additional importance due to a lack of signals which emerge 
from regulatory obligations such as audited accounts which exist in other funding 
contexts (Momtaz 2020).

7.3 � Limitations and avenues for further research

Although our study provides significant and robust results, this empirical contribu-
tion is subject to certain limitations. First, although we assume to have a rather com-
prehensive dataset, we are facing the general issue of data scarcity in the research 
area of entrepreneurial finance (Kaplan and Lerner 2016). In particular, this scarcity 
comprises detailed information about how the collaboration between BTBFs and 
potential VC investors is designed on an operational level. In addition, although our 
sample seems to exhibit a good coverage of relevant BTBFs, that is at least on the 
level of comparable research, we cannot rule out completely to miss small BTBFs 
that have stopped operations without conducting an ICO due to the availability of 
relevant data.

Second, as BTBFs are a rather new phenomenon, research opportunities 
remain limited whether the development of BTBFs is sustainable or not. Of 
course, by using the amount of ICO funding as success measure, our study 
applies an independently confirmed success evaluation. However, even in cases 
of high ICO funding amounts, a mid- to long-term outlook whether the respec-
tive venture remains successful is hardly possible due the overall nascent sta-
dium of the technology. This is accompanied by the fact that many BTBFs are 
in the product development phase or even in a concept phase when concluding 
their ICO (Kaal and Dell’Erba 2017). Hence, future research can investigate 
how ICO funding levels are connected with the future venture performance. 
Thereby, future research might provide answers to the question whether BTBFs 
with high ICO funding levels outperform their peers or whether BTBFs with 
higher ICO funding levels are able to release products earlier, i.e. they are able 
to generate operating cash-flows earlier. Further, when assessing the mid-term 
success of BTBFs by considering their survival rate, the significance of our 
findings might suffer from the rather short period of time between the date of 
the ICO event and the date for assessing whether the respective BTBF is still 
operating i.e. has survived. This effect might be further strengthened as poten-
tially high proceeds from the ICO might conceal other influencing factors in 
the mid-term. We would like to encourage future research to expand the assess-
ment period in order to provide more nuanced views on the mid- to long-term 
development of BTBFs.

Lastly, although existing research in the area of entrepreneurial finance and 
in particular in the area of blockchain has provided evidence that VC and other 
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early stage investors are not per se able to select superior ventures (Bertoni et al. 
2011; Colombo and Grilli 2010; Cumming and Johan 2007; Puri and Zarutskie 
2012), we cannot completely rule out that our findings suffer from a potential 
selection bias when interpreting effects arising from CVC and financial investors. 
In particular, although our findings provide clear evidence that financial and CVC 
investors are beneficial for the development of BTBFs, we cannot answer the 
question how investors should interact with BTBFs on an operational level, espe-
cially with regard to the anonymous business characteristics. Thus, we assume 
that providing a more nuanced view on these effects represents a good avenue for 
future research.

This aspect leads towards potential avenues for future research. We assume 
that future research will benefit largely if new empirical studies consider BTBF 
more generally instead of focusing on BTBFs that have received other means of 
financing in addition to their ICO. Although our study controls for unobserved 
heterogeneity arising from potential selection bias by including the inverse 
Mill’s ratio, enlarging the dataset can provide additional and more nuanced 
insights, especially when taking BTBFs’ characteristics into success considera-
tion. Particularly, it can be interesting to see whether factors that have proven 
to influence the success probability of ventures are also valid in the research 
area of blockchain related research. Potential characteristics can be technical 
capabilities demonstrated by the possession of relevant patents as well as the 
influence of human capital on BTBFs’ success. The latter presents an interest-
ing avenue for future research as the blockchain principles rely on anonymity 
to a large extent but existing research in the entrepreneurial area has shown the 
significance of human capital for the venture itself as well as decisive criteria for 
investors (Bottazzi et al. 2008; Homburg et al. 2013).

Further, for BTBFs that have received funding from investors, we encourage 
future research to disentangle the effect that results from investors’ treatment 
from the signal effect that may be generated by the investment and that attracts 
other investors. However, this does not only include VC and CVC investors but 
also all ICO investors instead. Currently, very little is known about ICO inves-
tors and it remains unclear whether the assumptions taken from the more gen-
eral crowdfunding area can be transferred to the ICO context (Fisch 2019). An 
in-depth examination of ICO investors by conducting surveys or interviews can 
contribute to the understanding of ICO dynamics and shed light on the driving 
factors of high funding amounts.
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