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Abstract

:

This study explores the determinants of initial coin offering (ICO) success, where success is defined as the amount of capital a project could raise. ICOs are a tool for startups in the blockchain ecosystem to raise early capital with relative ease. The market for ICOs has grown at a rapid pace since its start in 2013. We analyze a unique dataset of 278 projects that finished their ICOs by August 2017 to assess determinants of funding success that we derive from the crowdfunding and venture capital literature. Our results show that ICOs exhibit similarities to classical crowdfunding and venture capital markets. Specifically, we identify resemblances in determinants of funding success regarding human capital characteristics, business model quality, project elaboration, and social media activity.
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1. Introduction


Understanding the role of blockchain-based initial coin offerings (ICOs), which are claimed to provide startups with a new form of financing, is of increasing importance both from a practical (Clayton 2017) and a scholarly perspective (Conley 2017). Raising funds via ICOs is a very recent phenomenon, with the first such offering having taken place in 2013. Especially over the last two years, the number of ICO projects and the amount of funding raised have grown at a rapid pace and attracted a lot of investors, with over $15 billion raised so far.



The ICO market has so far been characterized by very high yields for investors and, at the same time, a lack of proper regulation. It could be argued that the ICO market has developed into a bubble that could burst, like the dot com bubble (Wheale and Amin 2003), or that the exponential growth of ICOs can solely be explained by the dawn of a new era of corporate financing. While certain return rates for investors are at an abnormal level that is unlikely to be sustained in the future, there are also good arguments why the current hype about ICOs is at least somewhat justified. One major reason is that via the use of the underlying blockchain technology, ICOs enable startups to raise funds from investors around the globe without the need for minimal contribution levels. Another reason is that the tokens sold can usually be transferred immediately and traded on global cryptocurrency exchanges that provide liquid secondary markets and operate 24 h a day and seven days a week.



There are three ways of looking at ICO financing: From the perspective of (1) startups; (2) individual investors1; and (3) social welfare. When approaching the topic from the perspective of startups, the main questions are how ICOs can help finance business ventures and how they are best applied. Individual investors focus on success rates and on the return on their invested capital. From the social welfare perspective, the angle of analysis is on the benefits and costs that ICOs entail for society, how much market value they help create, and how they could be regulated.



Adhami et al. (2018) analyzed success determinants of 253 ICO campaigns and find that code availability, presales, and specific services (like profit sharing) increase the probability of campaign success. Fisch (2019) used a sample of 238 ICOs campaigns between 2016 and 2017 and found that the underlying technology of a project determines the amount of funding, while venture characteristics are less relevant. Amsden and Schweizer (2018) showed in their sample of 1009 projects between 2015 and 2017 that venture uncertainty is negatively correlated and venture quality is positively correlated to ICO success. The term “success” is somewhat misleading, as it can be applied to funding success, venture success, secondary market access, or return on investment. From the perspective of a startup, the initial funding has the highest relevance, which is why we define success as the amount of funding that a project is able to gather.



In this paper, we tackle the question of whether ICOs are pure hype or whether they represent the dawn of a new era of financing from the perspective of startups and investors by analyzing whether investors in ICOs behave similarly to investors in traditional crowdfunding. Signaling theory (Spence 1973) can be used to explain the relevance of specific information for investments into companies (Ahlstrom and Bruton 2006; Coleman and Robb 2014; Robb and Robinson 2014; Ahlers et al. 2015). Ahlers et al. (2015) point to a research gap regarding the signaling of start-ups towards smaller investments in the context of equity crowdfunding. As ICOs are a very new phenomenon, the same research gap can be found for this specific kind of crowdfunding. For this purpose, we examine the determinants of ICO funding using a unique dataset that includes data on the amount of funds raised in 278 ICO projects through the 3 August 2017 (see Supplementary Materials), and a variety of additional variables for each project. We hypothesize that if ICO participants invest their money based on the expected fundamental value, this constitutes evidence of ICOs being a new form of startup financing; otherwise, the current success of ICOs is perhaps more appropriately described as a hype. We argue that we may speak of rational (i.e., fundamentals-based) investment if the amount of funds raised per project is driven by similar variables as in traditional startup financing, such as team size, project quality in terms of the business model, and project elaboration, or social media activity.



Analyzing investor behavior in ICOs allows us to further add to the current stream of literature on venture capital in two ways: We provide both a descriptive overview of the phenomenon of ICOs and an insight into the variables that startups looking for ICO investments should focus on by analyzing how ICO success depends on a range of factors.




2. Literature and Hypotheses


2.1. Startup Financing


When starting a venture, the entrepreneur will eventually face the question of how to fund the business. Sources of external finance will often have to be tapped. While debt funding is not always available, there are several options of equity funding. An angel investor, or business angel (BA), is one such source of capital for early-stage startups. Deakins and Freel (2003) describe BAs as wealthy individuals without any family connection to the entrepreneur who invest their money and experience in the venture. Macht and Robinson (2009) find that BAs help the investees to close funding and knowledge gaps, provide them with business contacts, and facilitate future funding. Harrison and Mason (1996) suggest that most BAs do not participate in follow-up funding, which has, however, been disputed in the literature.



Another form of equity financing is venture capital (VC). Venture capitalists collect funding from larger investors and allocate it to startups based on a sophisticated screening process. VC traditionally covers the larger and more developed stages of startup funding and does not play a role in deals below three or four million dollars (Kim and Wagman 2016). However, to support young ventures for later deals, many VC funds have started to also engage in seed stage financing, i.e., the early-stage funding typically covered by BAs. According to Kim and Wagman (2016), entrepreneurs will typically lose more of their ownership in the startup if they accept VC as compared to angel capital.



The attraction of outside capital constitutes an inherent problem for startups, as the desired amount of collateral or cash flows simply do not exist and there is a significant amount of information asymmetry (Cosh et al. 2009; Schwienbacher and Larralde 2010; Busenitz et al. 2005) or information cascades (Vismara 2016) with investors. Startups face the problem of signaling their quality at an early stage of development. Baum and Silverman (2004) list three major factors that investors may use to assess the quality of a project: Human capital, social (alliance) capital, and intellectual capital. Crowdfunding offers a way for members of the general public to pool their resources to fund a particular project via the internet (Ahlers et al. 2015), and has become a commonplace way for early stage companies to attract financing in recent years (Hornuf and Schwienbacher 2017). As Griffin (2012) states, the existing forms of crowdfunding can be distinguished by the type of rewards that contributors get in return: Crowdfunding campaigns can be (1) donation-based, without any actual rewards; (2) rewards-based, with non-financial rewards in the form of promotion or services; (3) lending-based, with a financial return like interest payments; or (4) equity-based, with financial return in the form of equity or dividends. Crowdfunding campaigns offer a signal regarding the market potential of a product (Schwienbacher and Larralde 2010; Cholakova and Clarysse 2015). In comparison to investments from angels or VC, crowdfunding must attract investors who are small both in terms of their financial contributions and in terms of their stake in the target company (Malmendier and Shanthikumar 2007). Smaller investors are less experienced than VCs and face higher information costs—a relatively small investment does not warrant weeks of researching the target project (Ahlers et al. 2015).



In the following, we will deduce the group of characteristics that will be used to compare blockchain-based ICOs to the traditional markets of VC and crowdfunding. We build upon results obtained in previous studies for these markets, which are most similar to ICOs in terms of the existing literature and procedures.



Human Capital. In line with existing research on VC (e.g., Hsu 2007; Gimmon and Levie 2010), we posit that the human capital of ICO teams will act as a signal for potential investors, assuming that investors gauge the future success of new ventures on the basis of the team’s human capital, which is an important resource for organizational success (Becker 1993; Lee et al. 2001). While larger teams have more human capital, as argued above, team size is also a future cost factor, as the team will be paid from the proceeds of the crowdfunding. Previous research has found that venture capitalists value human capital criteria, such as previous startup experience, education, and managerial leadership experience (Hall and Hofer 1993; Muzyka et al. 1996; Zacharakis and Shepherd 2005). Such criteria serve venture capitalists as team quality indicators in the face of uncertain prospects (Gimmon and Levie 2010). In a similar vein, research has shown that investors also value the founders’ social capital (Florin et al. 2003; Stuart et al. 1999). Hsu (2007) showed that the effect of human capital on VC valuations positively depends on the novelty of an industry. This result is particularly relevant to our context, blockchain technology, which is also an emerging technology at the moment, much like the Internet was in the 1990s and 2000s (Iansiti and Lakhani 2017). Ahlers et al. (2015) show that human capital is an important factor for the investment decision of small investors in crowdfunding campaigns. Overall, in line with existing research, we posit that a team’s human capital endowment will be positively related to the funds raised during an ICO.



Quality of the business model. A business model connects an idea or technology with its potential revenue stream. As methods to define a business model, Chesbrough (2010) suggests the value and revenue proposition, market segment, structure of the value chain, cost structure and profit potential, value network, and competitive strategy. Zott et al. (2011) showed that the literature provides no general and consistent definition of a business model and thus also of its quality. Various determinants of the quality of business models can be identified across the literature, such as the presence of information and communication technologies in the e-commerce literature (Timmers 1998; Dubosson-Torbay et al. 2002), value drivers (Amit and Zott 2001), actual choices by the project (Shafer et al. 2005; Casadesus-Masanell and Ricart 2010), regulatory pressure (Tankhiwale 2009), and discovery-driven experimentation in the strategic literature (McGrath 2010). Technology itself (Chesbrough and Rosenbloom 2002) and technological development and innovation (Calia et al. 2007; Björkdahl 2009) are identified as determinants of quality in the technology and innovation management literature (Zott et al. 2011). Hellmann and Puri (2002) suggest that companies with innovative marketing strategies are more likely to be funded by VC as their products will penetrate the market more quickly. As a successful business model unlocks the realization of economic value from a technical basis (Chesbrough and Rosenbloom 2002), we expect that its quality will be positively related to the funds raised during an ICO.



Project elaboration (whitepaper). We suggest that the availability and quality of a whitepaper, which elaborates on the business project for the information of potential investors, will have a positive impact on the amount of funds that a project is able to raise. A whitepaper for ICOs, which 52% of the companies in our sample provide, can be compared to the business plan or pitch of traditional projects, as it usually contains all the information that may be relevant for investors. Barrow et al. (2001) describe the business plan as the potentially most relevant aspect for the successful creation of a business. Business plans, or the whitepaper of an ICO, represent the first detailed information that a funding team shares with its investors (Shepherd and Douglas 1999). Cumming et al. (2016) showed that fraudulent crowdfunding projects, a recurring phenomenon, are often characterized by badly drafted pitches. Findings by Ahlers et al. (2015) suggest that the provision of detailed information about risks can increase the likelihood of a successful crowdfunding campaign. Du et al. (2015) show that crowdfunding success can be explained by the amount of information that is disclosed in project descriptions. Chen et al. (2009) investigated to what extent entrepreneurial passion influences VC investment decisions. The authors found that funding success is driven not by the founders’ passion, but by their level of preparedness. This suggests that ICO projects with very detailed whitepapers will be more successful. We therefore posit a positive relationship between project elaboration and funds raised.



Social media. Based on existing research in crowdfunding and venture capital, we posit that social media activity, as proxied by the number of followers and the number of postings, will positively influence funds raised at ICOs. At least two transmission mechanisms for this expected effect come to mind (Jin et al. 2017; Yang and Berger 2017): First, social media activity may serve as a marketing channel for announcing ICOs and distributing information about the underlying new tokens. Thus, in line with the “salience view” (Solomon et al. 2012), increased social media activity will lead to increased salience of an ICO, directing potential investors to the upcoming investment opportunity (Sprenger et al. 2014). Second, social media activity may also serve as a positive signal of endorsement from others and act as a mechanism to grow a (social) network and future user base (Lechner et al. 2006; Witt 2004). According to this view, ICO projects with more followers on social media will raise more funds because the positive signal to investors indicates higher levels of social network resources. Indeed, recent research has shown that the amount of funds raised by startups is associated both with the number of social messages and with the number of followers. For instance, Jin et al. (2017) show that Twitter influence (a composite score consisting of the number of followers, mentions, impressions, and sentiment on Twitter) is positively related to the funds raised by early-stage startups. Moreover, they find a quadratic relationship between the number of Twitter posts and funds raised, such that more posts initially increase funding while too many posts harm the outcome. In a similar vein, Yang and Berger (2017) have recently shown a positive relationship between the number of followers and the amount of startup funding. Likewise, Nevin et al. (2017) show that the number of social media posts has a positive effect on funds raised through crowdfunding. Cumming et al. (2016) provide evidence that fraudulent crowdfunding projects are less likely to use social media channels. Colombo et al. (2015) suggest that communication between a project and its potential backers has a positive influence on the success of the campaign. Overall, based on this evidence in the context of startup funding, we expect a positive relationship between social media activity and funds raised at ICOs.




2.2. Hypotheses


Our general hypothesis is that ICO participants invest rationally based on fundamental value expectations. We break this general hypothesis down into four hypotheses that can be tested empirically. Each hypothesis is based on findings from the traditional VC funding and crowdfunding literature, which we discussed above, and which we expect to confirm with respect to ICO funding if investor decisions are driven by fundamental value expectations.



Hypothesis 1 (H1).

There is a positive relationship between the amount of funds raised and the company’s human capital characteristics, which we operationalize as (a) team size, (b) team network size, and (c) the number of advisors.





Hypothesis 2 (H2).

There is a positive relationship between the amount of funds raised and business model quality, which we operationalize as a score variable determined by an industry expert for each project for the respective form of the projects token-based business model (infrastructure, financial, or utility model).





Hypothesis 3 (H3).

There is a positive relationship between the amount of funds raised and project elaboration, which we operationalize as (a) whitepaper availability and (b) a whitepaper score based on a whitepaper’s number of pages and citations.





Hypothesis 4 (H4).

There is a positive relationship between the amount of funds raised and social media presence, which we operationalize as a score based on the number of Twitter messages and the number of Twitter followers, as Twitter is the most widely used social media channel across the projects covered by our sample. Activity levels on Facebook, Reddit, and Bitcointalk are used as control variables.






2.3. Blockchain Technology


Blockchain represents an emerging technology that is among the most promising and potentially most disruptive technologies in the future. It was first introduced in October 2008 by an unknown person or entity using the name Satoshi Nakamoto, who presented it as part of the proposal for Bitcoin, its first suggested application (Nakamoto 2008).



A blockchain is a distributed register to store static records and/or dynamic transaction data without central coordination by using a consensus-based mechanism to check the validity of transactions. In simple words, it is a database in which transactions are recorded and which is simultaneously shared among all parties in a participating network. Data is stored in fixed structures, “blocks”, which are always linked to the latest block that has been added to the database. As all blocks are linked together in a chain, the entire history of transactions can be accessed and retraced. The verification of each transaction results from the consensus of the majority of participants in the network, without the involvement of any intermediary. In the Bitcoin world, for example, transactions are validated by so-called miners, which are network members with high-level computing power. In order to validate transaction blocks, complex coded problems must be solved. The miners’ efforts are then rewarded with Bitcoins (Nakamoto 2008).



The main goal of the technology is to create a decentralized environment where no third party is in control of the transactions and data. Simultaneously, it allows for transaction platforms that are highly secure, cheap, fast, and less prone to error. This innovation will change not only the interaction between individuals and organizations, but also business-to-business (B2B) collaboration, raising the overall productivity of the economy. The potential benefits of blockchain are not restricted to economic matters, but extend to offering solutions to social, political, legal, and health issues (Linn and Koo 2016; Scott 2016; Osgood 2016; De Filippi and Hassan 2018).



While blockchain is much acclaimed for its potential to deliver solutions to a wide range of issues, the adoption of the technology entails significant risks and challenges that require awareness. One of the most significant risks arises from future government regulation, a factor that is crucial to the success of the blockchain industry. We may expect the new technology to be much more heavily monitored and regulated in the future, and these new regulations may either facilitate or slow down the adoption process. Furthermore, several technical challenges and limitations have been identified and must eventually be addressed (Puthal et al. 2018; Joshi et al. 2018). Among them are the limited throughput, the time required to complete a transaction, and high data volumes. Moreover, users worry about a number of security threats. Especially, in financial contexts, there is concern about hackers, identity theft, and money laundering (Ante 2018). All in all, the technology is still evolving and maturing. As ever, more individuals and organizations are investigating and experimenting with it, and new recommendations on how to solve the current issues are made each day.




2.4. Blockchain-Based Startup Financing


An increasing number of startups in the blockchain ecosystem use ICOs to raise early-stage financing. Instead of going for initial public offerings (IPOs), which are expensive and highly regulated, startups often issue a blockchain-based token and distribute it across investors in proportion to their respective investment. So far, ICOs are regulated only very lightly, if at all. This allows for fast processes and low operational cost.



In order to conduct an ICO, a token-based economy must be generated in which the blockchain token has some form of value for investors. Figure 1 provides an example of a token-based economy and the initial distribution of tokens. A company builds a product or a service around a token. The token is used as a project-specific currency, some form of utility (utility token), or a security (security token) that can provide some form of profit participation to investors. Utility tokens are the most widely used token structure for ICOs. They possess some form of utility to token holders, like a software license, which enables startups to bypass security regulations for their token sale. Security token sales are less common, as they entail much higher legal costs and preparation and most cryptocurrency exchanges do not hold the relevant licenses to trade securities, while regulated stock exchanges cannot accommodate tokens yet. This paper focuses on utility tokens, as our sample mainly consists of utility tokens. In order to access the product or service of the ICO project, users will need to possess the specific token. The project simply generates the tokens and offers them to investors for purchase in the ICO. Utility tokens do not represent equity or dividend rights, so they allow startups to obtain finance while retaining full ownership of the company. ICOs are usually carried out at a very early stage of the development process. Investors expect the tokens to increase in value as they speculate that demand for the tokens will increase given the fixed or limited supply.



With the introduction of Ethereum and smart contracts, decentralized computer protocol can automatically be executed upon predefined terms. This enables crowdsale-specific smart contracts that are deployed on the blockchain and contain all crowdfunding details in the form of computer protocol. Newly created tokens on the Ethereum blockchain are automatically distributed to investors upon the successful deposit of funds (in the form of cryptocurrency), and once the crowdfunding goal is reached, all additional payments are automatically returned. Blockchain technology enables various technological innovations in the field of crowdfunding, as the decentralized architecture in combination with low transaction fees permits individuals from anywhere to participate in an ICO with as small an amount as they desire.





3. Data and Methodology


3.1. Data Sources


To identify blockchain-based crowdfunding projects, an explorative analysis of the ecosystem was conducted. The online forum, Bitcointalk2, serves as a platform to announce new projects and to communicate with potential investors. Project details, like crowdfunding date, team information, amount of funding, or token distribution, were sourced from Bitcointalk, where available, or the official web presence of each project. To this day, there is no comprehensive knowledge base that lists information on all ICOs, so most information had to be retrieved manually. Social media statistics, such as likes, followers, or subscribers, for the platforms of Twitter, Facebook, and Reddit were imported directly from the application programming interfaces (APIs) of each social media website.



Our dataset consists of 278 projects that finished their ICO between July 2013 and August 2017. The sample comprises all ICOs during that period for which we were able to collect information on all the variables. Due to a lack of transparency and public data, a number of ICOs had to be omitted from the sample.




3.2. Operationalization of the Variables


Dependent variable. This paper relies on the amount of funds raised (in USD) as the dependent variable, i.e., as our measure of ICO success. Since the variable is highly skewed, in the regressions, we use the natural logarithm, in line with existing research (Alexy et al. 2012; Sandner and Block 2011). As projects that finance themselves via an ICO are usually funded in the form of cryptocurrency, the actual fiat value of the funding depends on the exact point in time at which the prices of the cryptocurrencies, which fluctuate strongly (Yermack 2013), are determined. For comparability, we calculate the fiat equivalent that applied at the time when the crowdfunding process closed.3



Independent variables. Team size signifies the number of team members listed on the official website of each project. Team network represents the adjusted LinkedIn network reach of the team. We calculate the average LinkedIn network of all team members in relation to the number of team members who actually have a LinkedIn account. Advisors means the number of project advisors who are listed on the project website.



We use three different score variables (business model: Infrastructure; business model: Financial; and business model: Utility) to assess the quality of the business model of each project. For this purpose, we had an expert evaluate each project. The expert assigned a score of zero, one, or two for the three business model categories for each project. More specifically, the expert was asked to rate the quality of the projects’ tokenized business model with regard to the (1) creation of infrastructure, like protocols that other projects can build on or networks where users can interact with each other; (2) the financial value that a tokenized business model unlocks, like a payment token or cryptocurrency-backed debit card system; and (3) the utility of the underlying token model. Utility represents the overall value that a token brings to a service, an ecosystem, or a network.



Whitepaper: Exists is a dummy variable that indicates the availability of a whitepaper for each project. There is no business standard for the actual contents of a whitepaper, which is why the overall quality can vary greatly. The use of whitepapers in the ICO ecosystem is based on the fact that Bitcoin was introduced in a whitepaper and very successful ICO projects, like Ethereum, also issued whitepapers (Nakamoto 2008; Buterin 2014; Wood 2014). The variable Whitepaper: Score, our proxy of whitepaper quality, equals the sum of the number of pages and citations in the document.



Twitter score summarizes the level of activity of a project’s Twitter account as the sum of the number of tweets and the number of followers of the project divided by 1000.



Control variables. The variable ICO duration represents the number of days between the start and the end of the ICO. Mollick (2013) shows that the duration of a crowdfunding campaign can have a negative effect, as longer duration could be due to a lack of market confidence.



We assigned each project to one of six industry dummy variables: Financial (financial sector), Blocknet (blockchain network/infrastructure project), Media (media and communications sector), Gambling (gambling and casino projects), Gaming (gaming projects), and Cloud computing (cloud computing and cloud storage projects).



Team dispersion captures the number of different home countries represented among the team. This way, we can access the effects of centralized processes in project decisions (Mollick 2013) and the decentralized collaboration approach favored by open-source software projects (Belleflamme et al. 2014).



The Facebook score is calculated as the number of likes of the project’s Facebook page divided by 1000. Reddit is an online forum where projects can start sub forums to discuss and rate articles and posts. ICO projects usually have their own Reddit page to interact with their community. The variable, Reddit score, consists of the number of subscribers to a project’s subpage divided by 1000. Bitcointalk is a forum for projects related to cryptocurrencies where most ICO projects have an announcement thread. The Bitcointalk score is calculated as the number of total reads and the average number of posts per day of the full project’s sub forum divided by 1000.





4. Results


4.1. Descriptive Statistics


To show the evolution of ICOs and ICO funding, the projects were classified in quarters based on the end date of their ICO (see Figure 2). As the last ICO recorded ended on 3 August 2017, the numbers for the third quarter of that year were extrapolated linearly from the first 33 days of the quarter. The data exhibits a strong upward trend, driven especially by the 2017 ICOs. This trend holds both for the number of ICOs and the average amount raised. Before 2017, the funding amount was dominated by a few large projects, especially The DAO in Q2/2016. We thus see evidence of skewness, as also indicated by the large discrepancy between the average ($6.5 million) and median ($0.4 million) amount raised per ICO and the large standard deviation of $23.6 million. A Gini coefficient of 86.7% also suggests that the distribution is strongly concentrated. We respond to this skewness by using the log of funds as our dependent variable (Manning and Mullahy 2001).



In terms of industries, most of the projects in our dataset can be assigned to the financial sector (43.5%), followed by blockchain network and infrastructure projects (13.6%), media and communications (12.5%), gambling (5%), and gaming (4.3%). The classification by industries was conducted manually and is clearly open to debate as many projects could be allocated to multiple sectors. For example, gaming and gambling often overlap, and the sector of cloud computing and storage (2.9%) is not much different from blockchain network or infrastructure projects.



Table 1 provides an overview of the descriptive statistics. The mean amount of funds raised was $6.5 million, with a minimum of $25 and a maximum of about $228 million. The biggest project team had 46 members, while the average across all projects was 3.91. Team members possessed just below 100 LinkedIn contacts on average, while keeping in mind that 500 contacts is the maximal publicly shown amount. The average ICO duration was 26 days and the longest ICO took 906 days to complete. We were able to obtain whitepapers for 52% of all projects.




4.2. Multivariate Results


The multivariate results are based on four models, which we estimate by ordinary least squares (OLS. The results are reported in Table 2. In models 1 and 2, we added the variable, ICO duration, as a control variable to all independent variables to observe any effects of the length of the campaigns, while in model 2, we additionally added the six industry dummies to control for any influence of business sectors. In model 3, we added the variable log(ICO duration) to account for any heteroscedasticity, as there is substantial variation in ICO duration. The social media control variables are introduced in model 4, as is team dispersion, to check for any effects of the degree of business centralization. Models 1 and 3 have F values of 39.48 and 39.01 and adjusted R2 values of 0.5857 and 0.5831, respectively, suggesting a reasonable fit. The fourth model has a lesser fit, at F = 30.79 and adjusted R2 = 0.5854. The second model has the highest adjusted R2 (0.6021) and, being based on the largest number of different variables, the lowest F value (26.8).



In models 1, 3, and 4, we find a significant, but small, positive influence of team size, while all four models predict a highly significant, but small, positive influence of the team network and a highly significant positive influence of the number of advisors on the funds raised. The existence of the whitepaper has a highly significant positive impact across all models, while for whitepaper: Score we find a positive but insignificant coefficient.



Regarding the quality of the business idea, we find highly significant positive results for Business model: Financial in all fours models. For Business model: Utility, we find positive results that are significant at the 1%-level in models 1, 3, and 4. Model 2 returns a weaker association (p < 0.1). We also find a marginally significant positive effect of ICO duration in model 1. Interestingly, social media has no significant impact, with the coefficient signs being variously positive (Twitter and Facebook) and negative (Bitcointalk and Reddit). We find a negative impact of Team dispersion in model 4. Regarding the industry dummies in model 4, the only significant result is a strongly negative one for financial projects.





5. Discussion


5.1. Implications for Theory


The exponential growth in ICO funding may be due to the “free money effect” or “house money effect” (Thaler and Johnson 1990). Early investors in Bitcoin or Ethereum reaped very large gains of many thousands of percent (depending on their entry, of course) that allowed them to invest large sums into ICOs. According to Zelizer’s (1994) Social Meaning of Money theory, money is treated differently depending on its context. This would imply that money won by investing in cryptocurrencies is not seen as neutral, but as tied to the same market. Compared to money gained in other markets, early cryptocurrency winners are more likely to invest large sums in ICOs. Another reason might reinforce this house money effect: Compared to gambling, early cryptocurrency investors might not perceive their gains as pure luck, but rather as the fruits of investing in a technological breakthrough. As early supporters, they are likely to reuse their funds to foster this technology. The analysis has shown that most funds are raised in a few very large ICOs that appear to attract most investor interest.



The results of the multivariate analysis support some of our hypotheses. Especially, H1, the conjectured positive relationship between human capital and funds raised, is supported by all four models in the form of significant positive effects of team size, team network size, and the number of advisors. This confirms our hypothesis that a larger network and thus greater human capital supports ICO success, in line with the corresponding literature on venture capital (Florin et al. 2003; Stuart et al. 1999), crowdfunding (Ahlers et al. 2015), and ICOs (Fisch 2019).



We also found support for H2 regarding the quality of a project in all four models, as there are significant correlations between funds raised on the business model in regards to financial and utility aspects. This finding suggests that investors, at least to some extent, rationally pick those ICOs which signal strong quality, rather than blindly distributing their funds across the available ICOs. This finding is in line with existing research on ICOs (Fisch 2019; Amsden and Schweizer 2018). Interestingly, we did not find significant results for the third variable, infrastructure. We suggest that investors may possess some form of knowledge to evaluate the quality of a business model.



Furthermore, we found a strong influence of whitepaper existence and thus some support for H3 of a positive relationship between project elaboration and funds raised. Yet, no significant effect was found for the whitepaper score. This suggests that what ICO investors value is not so much a convincing (technical) whitepaper, but rather the quality of the business model in general. This could be a sign that investors expect a whitepaper to be available, but do not actually read it. Our research confirms that the actual level of preparedness in form of a well-structured business plan promotes ICO success, as shown by Chen et al. (2009) for VC investment decisions.



Our hypothesis, H4, a positive relationship between social media presence and funds raised, failed to find any significant support across all social media variables. Twitter has a very small positive impact in all four models, as does Facebook, when included in model 4. Both Bitcointalk and Reddit yield insignificant and negative results. There are two reasons why a negative sign on these two variables is actually not surprising: (1) Whenever a project is exposed to rumors about illegitimacy or fraud, a lot of additional posts are generated, resulting in a high score; (2) projects that occurred towards the start of our sample period tend to raise less capital (by virtue of the growth trend we found), but have had more time to accumulate posts and thus have a higher score.4 If for these reasons we disregard Bitcointalk and Reddit and thus only interpret it as a proxy for social media attention the Twitter score, as it only comprises followers and project tweets, but not community posts, our result confirms the finding from the venture capital and crowdfunding literature that social media presence has a positive impact on financing campaigns. The finding furthermore suggests that entrepreneurs looking for funding via an ICO should devote attention to social media (Solomon et al. 2012; Sprenger et al. 2014).



In general, we show that investor behavior in ICOs shows similarities to the VC and crowdfunding markets. This suggests that ICOs may need to be integrated into the research on corporate finance. Our research adds to the literature of signaling theory by showing that ICO startups use certain types of information, like human capital characteristics, business model quality, and project elaboration, to signal their quality to campaign contributors.




5.2. Implications for Practice


The blockchain technology is said to hold massive disruptive power for various industries, and to entail groundbreaking changes to numerous aspects of our lives. Startup funding is clearly among the affected fields. If the relevant players, including VC funds, startups, and business angels, are aware of the technology’s disruptive potential and learn to harness it to improve current processes or to develop new business models, it can be a highly valuable tool for raising funds.



Furthermore, blockchain can potentially change the way in which businesses are managed and organized. Yet, before concrete action can be taken, companies need to familiarize themselves with the challenges and risks of the technology. In the financial industry, a broad utilization of blockchain is expected in no more than three to five years, so other industries need to start preparing for it.



The fact that companies are able to raise money without the need to offer any form of equity, voting rights, or profit participation in return could herald a new era of corporate financing. If ICO funding keeps growing, traditional methods of corporate finance may have to adapt in some form.



Several aspects of the ICO market suggest that a bubble is emerging. Blockchain-based ICOs and their underlying decentralized approach represent an innovative technology, and innovation lay at the root of the financial bubbles in new economy stocks (Pastor and Veronesi 2009), the Mississippi Bubble, the South Sea Bubble, and the Dutch Windhandel (Frehen et al. 2013). Pástor and Veronesi (2006) show that stock prices in innovative industries grow irrationally high and predict that their price falls once the uncertainty about the technology is resolved. The market for ICOs does fit clientele models as it features both arbitrageurs (informed investors) and noise traders (uninformed investors) (Frehen et al. 2013). Very high returns and rapid market growth constitute additional evidence of a price bubble emerging, which asset managers need to account for in their risk analysis (Lee and Phillips 2016).




5.3. Limitations


Regardless of the strengths of our study (e.g., the comprehensive data set of a wide range of ICOs starting from the very beginning in 2013), the following limitations should be mentioned. First, the ICO tokens issued by various projects represent very different things (Conley 2017). For instance, there are donation tokens, utility tokens (for different sorts of services and products), dividend tokens, and equity tokens. Moreover, a token can also provide two sorts of benefits at the same time. This variation may have unobserved effects on the amount of funds raised. We therefore encourage future studies to explicitly control for token characteristics and to compare the investment consequences of different kinds of tokens.



Second, the regulatory situation and legal status of the ICOs in our sample varied across countries and across time, potentially leading to uncontrolled effects on our observations. ICOs are such a novel phenomenon that there was and still is great regulatory uncertainty in many countries, allowing projects to sell tokens for large sums to investors without conducting Know-Your-Customer (KYC) procedures (Ante 2018). In 2017, the U.S. Securities and Exchange Commission (SEC) stated that the tokens sold in an ICO by the project The DAO (Jentzsch 2016) were indeed securities whose issuance in a crowdfunding campaign would have required a prospectus (SEC 2017a). The SEC additionally issued an investor bulletin that provides potential ICO investors with numerous warnings of investment fraud and a list of challenges that law enforcement face when investigating ICOs, including difficulties in tracing money flows, the international scope, the lack of central authority, and the risks and obstacles of freezing or securing virtual currency (SEC 2017b). On 11 December 2017, the SEC issued a cease-and-desist order to the Delaware-based company, Munchee Inc., that offered securities in their token sale, forcing the company to refund all investments and to abort its campaign. Munchee promised that the value of their offered MUN token would increase because of the company’s work and that tokens would be traded on secondary markets. The token did not involve any profit participation mechanisms, such as buybacks or dividends (SEC 2017c). In other countries, ICO tokens may also represent securities or can alternatively also be considered currencies with or without securities characteristics (e.g., Germany). This unclear status may also have had an unobserved effect on our results. However, there is no reason to assume a systematic effect, so the results are unlikely to be biased.



As a mostly unregulated ecosystem, the ICO market is only beginning to mature. The first ICOs were carried out without incorporation or legal protection, which is why only limited information on these projects is available. Our dataset is likely missing a number of failed and abandoned ICO projects, so there is some selection bias in favor of successful projects. It is unclear whether and to what extent our results are influenced by this fact. As the market continues to grow rapidly, the relevant information is becoming much more accessible, so future research along these lines should not face the same problem.



Presales of tokens are a standard process used by many projects. Various different approaches, such as multi-stage presales and undisclosed presales, are used, which further reduces transparency in the market. More and more funds and venture capitalists are entering the ICO market and try to gain access to presale deals. Up until 2017, ICOs usually employed time-based bonus systems to incentivize investors to invest early, a practice that has now been replaced by presales. Our variable funds raised equals the sum of presale and main sale funding. Yet, we may not have captured all presale funding for some projects. As a limitation, we cannot observe whether presale success had any effect on the amount of funding raised in the ICO.



Some projects set minimum and maximum funding caps, while others try to raise as much capital as possible. Our study defined ICO success as the amount of capital that a project was able to raise, yet numerous projects met their funding targets in less than a day, so very likely they could have raised more capital. In these cases, our dependent variable may not adequately capture the true funding potential of a project or, in other words, the cap prevented our explanatory variables from taking full effect. For our dataset, we were unable to identify enough funding caps across all projects due to a lack of transparent data for historic campaigns. By implementing funding caps, the actual success of a project could potentially be defined more clearly. Still, most projects implement funding goals today, so their effects can be tested in future studies.



We have identified a small positive impact of the variable whitepaper score on funding success, while the existence of a whitepaper had a strong effect. Agrawal et al. (2014) show that crowdfunding campaigns tend to be more successful if a unique product or service can be easily explained. Therefore, whitepaper complexity could also impede funding success. Future research should therefore additionally control for the availability of a less complex version of the whitepaper, like a pitch deck.



Our model 4 yielded a negative connection between the funds raised and the geographical dispersion of a project’s team members. This finding is at odds with the decentralized approach of the ICO ecosystem. Yet, the effect we found may really be driven by the existence of a collocated or virtual team (Powell et al. 2006) or by cultural differences (Burtch et al. 2013). To check for the second possibility, we conducted alternative calculations using geographical data, such as classifying projects according to cultural dimensions theory (Hofstede 1984) or evaluating whether the presence of a team member from China or eastern countries, like Russia, had any impact on ICO success. No significant results were found. We therefore encourage future research to look into this issue as the data quality continues to improve rapidly.





6. Conclusions


This study of the ICO phenomenon adds to existing research by evaluating how this new ecosystem compares to existing processes in VC and crowdfunding financing. We investigate this question from the perspective of the startups that are looking to raise money for their venture. Our findings suggest that the ICO market indeed exhibits close similarities to the classical markets of VC and crowdfunding: ICO success, as measured by the amount of capital raised, is positively related to human capital characteristics, business model quality, project elaboration, and social media presence. ICO contributors seem to invest rationally based on publicly available data. Yet, our findings regarding the relevance that investors assign to project elaboration and social media presence are to some extent inconclusive and require further research. The market for ICO is still underregulated and intransparent, with large information asymmetries between startups, contributors, and society. ICO success is subject to the same causalities and signals as classic VC and crowdfunding financing. We thus conclude that though ICOs are a new way of financing startups, they do constitute a new form of crowdfunding financing that will technically and legally move closer to traditional mechanisms as markets mature and regulators step in. It still remains to be seen to what extent the other markets will adapt towards the ICO market. By 2018, over $15 billion has been raised in ICOs, so unless regulation puts a stop to it, the phenomenon is here to stay.



Our study adds to research in the field of ICOs as a novel form of fundraising for startups and paves the way for future research in this growing, but as yet under-researched area. Several questions warrant further research. First, longitudinal research is needed to examine ICOs over time and track their long-term development. A panel data set could yield more fine-grained insights into how the predictors influence ICO success and into the mechanisms behind each of the variables. Such research could also reveal the dynamics for certain variables, such as the influence of social media, advisors, or team composition. For instance, it can be assumed that social media may create a hype around certain ICOs. Longitudinal analyses of social media sentiment and funds raised over time could uncover the dynamics underlying the influence of social media. Future research should comprise time-series data on the social media channels of ICO projects to detect information cascades, under- or overpricing, and announcement effects.



Second, while our study has been conducted from a startup’s perspective, looking at the determinants of the amount of funds raised, future research may investigate ICOs from an investor’s perspective and focus on variables, such as returns, dividends, and market capitalization. For instance, our knowledge of investor strategies and the associated outcomes is very limited. In this regard, it would be interesting to investigate how investors allocate their funds in terms of, for example, industries, geography, and diversification, and what returns these strategies yield.



Third, we see a need to examine ICOs from a regulator’s and a legal perspective, and the status of ICOs in society more generally. For instance, since tokens have different characteristics in different countries (being treated for example as securities, as a currency etc.), comparative research on the impact of such differential treatment is needed.



Fourth, given the amount of money at stake, we need to know how this form of funding can be institutionalized in a way that benefits society as a whole. We hope that our study will spark interest in these and related questions and trust that future research will address many of the as yet unresolved puzzles in the emerging token economy.
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	1
	
Legally, the term ‘investor’ may not be universally applicable, as ICO contributions, strictly speaking, often constitute donations.





	2
	
https://bitcointalk.org.





	3
	
The example of the project, Digix Global, illustrates the effects of cryptocurrency price fluctuations. The project raised 462,719 Ether in March 2016, worth around $5.5 million at the time. Thanks to the cryptocurrency price increase, the projects’ funds were worth around $132 million only two years later (https://etherscan.io/address/0xf0160428a 8552ac9bb7e050d90eeade4ddd52843).





	4
	
Instead, the number of posts until the end of the ICO phase should have been used to determine the social media scores. Yet, this data is virtually impossible to retrieve automatically for past years.
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Figure 1. Token-based economy and initial coin offering (ICO). 
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Figure 2. Number of ICOs and ICO funding in million US-dollars over time. Q3* 2017 has been interpolated for the remaining part of the quarter. 
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Table 1. Descriptive statistics.






Table 1. Descriptive statistics.





	Variables
	Obs.
	Mean
	Std. Dev.
	Median
	Min.
	Max.





	Funds raised
	278
	6,515,099
	23,241,612
	436,316
	25
	227,817,556



	Log(Funds raised)
	278
	5.471
	1.315
	5.64
	1.4
	8.36



	Team size
	278
	3.910
	6.141
	0
	0
	46



	Team network
	278
	97.477
	147.021
	0
	0
	500



	Advisors
	278
	1.162
	2.804
	0
	0
	17



	Business model: infrastructure
	278
	0.662
	0.779
	0
	0
	2



	Business model: financial
	278
	0.644
	0.69
	1
	0
	2



	Business model: utility
	278
	0.651
	0.72
	1
	0
	2



	ICO duration
	276
	26.070
	62.817
	15
	0
	906



	Log(ICO duration) 1
	276
	0.996
	0.647
	1.48
	0
	2.957



	Whitepaper: score
	278
	13.230
	17.601
	2.5
	0
	131



	Whitepaper: exists
	277
	0.520
	0.501
	1
	0
	1



	Twitter score
	278
	4.750
	9.714
	2.025
	0
	115.21



	Facebook score
	278
	3.332
	13.755
	0
	0
	143.213



	Reddit Score
	278
	1.211
	8.062
	0.002
	0
	98.033



	Bitcointalk Score
	278
	117.681
	266.287
	25.85
	0
	2379.9



	Financial
	278
	0.414
	0.493
	0
	0
	1



	Blocknet
	278
	0.133
	0.340
	0
	0
	1



	Media
	278
	0.112
	0.315
	0
	0
	1



	Gambling
	278
	0.054
	0.226
	0
	0
	1



	Gaming
	278
	0.054
	0.226
	0
	0
	1



	Cloud Computing
	278
	0.216
	0.146
	0
	0
	1



	Team dispersion
	278
	1.040
	1.628
	0
	0
	9







1 If ICO duration > 0, then log(ICO duration), else 0.
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Table 2. Results of OLS regression models.
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Variables

	
Model 1

	
Model 2

	
Model 3

	
Model 4






	
Team size

	
0.019 *

	
0.016

	
0.018 *

	
0.032 ***




	
(0.075)

	
(0.123)

	
(0.089)

	
(0.009)




	
Team network

	
0.009 **

	
0.001 ***

	
0.001 *

	
0.001 **




	
(0.047)

	
(0.008)

	
(0.045)

	
(0.014)




	
Advisors

	
0.061 ***

	
0.061 ***

	
0.063 ***

	
0.055 **




	
(0.007)

	
(0.008)

	
(0.006)

	
(0.016)




	
Business model: Infrastructure

	
0.043

	
−0.034

	
0.048

	
0.093




	
(0.614)

	
(0.696)

	
(0.573)

	
(0.288)




	
Business model: Financial

	
0.358 ***

	
0.395 ***

	
0.364 ***

	
0.391 ***




	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)




	
Business model: Utility

	
0.265 ***

	
0.178 *

	
0.252 ***

	
0.266 ***




	
(0.005)

	
(0.065)

	
(0.008)

	
(0.005)




	
Whitepaper: Score

	
0.005

	
0.004

	
0.005

	
0.004




	
(0.291)

	
(0.321)

	
(0.279)

	
(0.367)




	
Whitepaper: Exists

	
0.806 ***

	
0.811 ***

	
0.783 ***

	
0.829 ***




	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)




	
Twitter score

	
0.008

	
0.005

	
0.008

	
0.011




	
(0.169)

	
(0.410)

	
(0.200)

	
(0.148)




	
Bitcointalk score

	
-

	
-

	
-

	
−0.000




	
(0.446)




	
Facebook score

	
-

	
-

	
-

	
0.001




	
(0.776)




	
Reddit score

	
-

	
-

	
-

	
−0.001




	
(0.850)




	
ICO duration

	
0.001 *

	
0.001

	
-

	
-




	
(0.083)

	
(0.208)




	
Log(ICO duration)

	
-

	
-

	
0.093

	
-




	
(0.274)




	
Team dispersion

	
-

	
-

	
-

	
−0.105 **




	
(0.039)




	
Blocknet

	
-

	
0.046

	
-

	
-




	
(0.801)




	
Financial

	
-

	
−0.462 ***

	
-

	
-




	
(0.000)




	
Media

	
-

	
−0.275

	
-

	
-




	
(0.149)




	
Gambling

	
-

	
−0.097

	
-

	
-




	
(0.696)




	
Gaming

	
-

	
0.041

	
-

	
-




	
(0.869)




	
Cloud computing

	
-

	
0.455

	
-

	
-




	
(0.227)




	
F

	
39.48

	
26.8

	
39.01

	
30.79




	
Adj. R2

	
0.5857

	
0.6021

	
0.5831

	
0.5854








*, **, *** indicates significance at 0.05, 0.01 and 0.00 respectively.
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