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ABSTRACT

Although crowdfunding has emerged as a promising route to fundraising success, little is known about the
specifics of equity-based crowdfunding. Using a data set of 1,111 start-ups with investment funding totaling
over $4.67 billion, we analyzed the association between a start-up’s underlying characteristics and its funding
outcome. We found that a start-up’s funding outcome is positively associated with its human capital, but neg-
atively associated with earlier investors’ business experience. Furthermore, our analyses revealed that investors
have higher levels of social capital are a noise signal to later investors. These findings shed light on the critical
role of human capital, investors’ experience, and social capital as credible signals for start-up investment in

equity crowdfunding.
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[ . Introduction

Along with the emergence of professional social
networking sites, online start-up social networking
sites and crowdfunding platforms have grown steadily
by attracting investors and ventures. Traditionally,
geographic distance between investors and start-ups
was important (Ahlers et al., 2015; Huang et al,
2013) because investors generally relied on offline
or local networks when they sought out companies
in which to invest. However, online start-up platforms

such as AngellList and Crunchbase have brought a
paradigm shift in investing patterns by providing
open databases with information about start-ups, in-
vestors, milestones, etc. (Xiang, 2012). By overcoming
geographical and temporal constraints, more
start-ups have more chances to raise funds from
various sources; likewise, investors have gained wider
selections for investment by obtaining a depth of
information online.

Importantly, this effect of a long-tail phenomenon

occurs not just because of the ease of access to in-
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formation, but also through the participation offered
on crowdfunding platforms that connect companies,
people, and products online (Hemer, 2011; Ibrahim,
2012; Salminen, 2014). According to the Massolution
Report (2015), the crowdfunding market has grown
167% since 2014. North America is the largest market,
and Asia surpassed Europe in 2014. Kickstarter and
IndieGogo, the most well-known and popular crowd-
funding platforms, provide reward-based fundraising.
Although reward-based crowdfunding is probably
the most common form, crowdfunding is generally
classified into four types: donation-, reward-, lend-
ing-, and equity-based (Hemer, 2011). Compared
with the other three crowdfunding types, equi-
ty-based crowdfunding is a relatively new concept
that allows contributors to buy company shares and
receive equity in return. Because it involves monetary
returns, equity crowdfunding investment has been
controversial and has faced various legal challenges
(Mollick, 2014). Despite these controversies, equity
crowdfunding has helped industries and economies
by boosting investment. The U.S. Securities and
Exchange Commission (SEC) approved equity
crowdfunding as a legal investing activity (JOBS Act,
Title IT) on September 23, 2013 (Stemler, 2013).

This political support has greatly stimulated the
adoption of equity crowdfunding by both investors
and innovative high-tech ventures (e.g., mobile
start-ups). According to Statista (2016), the number
of mobile app downloads amounted to approximately
138 billion in 2014 and will increase to 268 billion
in 2017. Therefore, this convergence of mobile tech-
nology and equity-based crowdfunding has offered
entrepreneurs opportunities to access funding for
their innovative products and services. However, few
studies have been done on the success factor of in-
novative high-tech companies that offer equity to
their backers. Instead, most of the literature on crowd-

funding has focused exclusively on the reward- and
donation-based crowdfunding markets.

In this study, we identify several factors that explain
the underlying mechanisms of equity crowdfunding
that are related to the funding outcomes of high-tech
startups. We collected data from AngelList, one of
the largest global equity crowdfunding platforms, and
our unique data sets allowed us to measure different
start-ups’ underlying success factors empirically. The
objective of this study is to identify the factors asso-
ciated with funding outcomes as credible signals in
the context of equity crowdfunding. To achieve our
objective, we addressed the following research ques-
tions: (1) How is a start-up’s human capital associated
with funding outcomes in equity crowdfunding? (2)
How is earlier investors’ experience associated with
funding outcomes in equity crowdfunding? and (3)
How is a start-up’s social capital associated with fund-
ing outcomes in equity crowdfunding?

To better understand what kinds of underlying
characteristics are related to a start-up’s funding out-
come, we conducted an empirical analysis using data
sets that contain about 20,000 investment activities
involving funding of more than $4.67 billion. Our
empirical analyses found several interesting pieces
of evidence. We found that a start-up’s funding out-
come is positively associated with human capital,
suggesting that empowering human capital can be
an effective funding tool that could function as a
credible signal to potential investors. This result pro-
vides a critical insight that investors should not over-
look or underestimate the human capital assets of
start-ups. In addition, a high level of participation
in a start-up by professional investors, such as venture
capitalists and angel investors, rather than experi-
enced business investors, might be a credible signal
for later investors. In terms of social capital, board

members and advisors are associated with funding
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outcomes, whereas investors have higher levels of
social capital might be a noise signal to later investors.

This study contributes to research and practice
in several ways. First, we contribute to the literature
on crowdfunding, especially equity crowdfunding,
by highlighting the important factors related to a
start-up’s funding outcome. Second, we add to the
literature on signaling theory by identifying key sig-
nals for early-stage innovative high-tech start-ups
in the context of equity crowdfunding. Third, we
add to the literature on firms’ valuation by providing
new approaches to assessing a firm’s underlying value
based on factors related to earlier investors.

The remainder of this paper is organized as follows.
First, we provide an overview of the earlier literature
on crowdfunding, signaling theory, and firm
valuation. Second, we present our research model
and hypotheses. Third, we explain the research con-
text and data. Then we develop our empirical analysis
based on the research hypotheses. Finally, we con-
clude with a discussion of the key results, directions
for future research, and implications for research

and practice.

II. Conceptual Background

2.1. Crowdfunding

Crowdfunding comes from profit sharing and
community benefit, and the crowd can support a
firm without necessarily becoming a consumer
(Belleflamme and McGlashan, 2014; Han, 2013).
Hemer (2011) described four basic types of crowd-
funding: donation-, reward-, lending-, and equi-
ty-based. Donation-based funders donate money
based on charitable motivations for mostly nonprofit
projects. Conversely, reward-, lending-, and equi-
ty-based crowdfunding are motivated primarily by
the pursuit of a material or monetary return.

<Table 1> shows how equity crowdfunding differs
from other forms of crowdfunding and from tradi-
tional funding. One of the biggest advantage of equity
crowdfunding is that start-up can raise money quickly
on the crowd funding platform. Traditionally, venture
funding has relied on offline networks, such as found-
ers, family, friends, angel investors, and venture
capitalists. In contrast, venture funding on crowd-
funding platforms relies on online networks in which

<Table 1> Characteristics of Crowdfunding and Traditional Funding

Equity Crowdfunding

Other crowdfunding
(Donation, reward, and lending based)

Traditional funding

Network tie Online (weak) Online (No tie or weak) Offline
. Mixed Interest-based Background-based
Homophily . . . . .
(School, job, and experience) (Art, music, fashion, films--etc.) (School and experience)
Deal flow Through online platform Through online platform Networks or proactive outreach

Due diligence

Conducted by individual or
online platform

Conducted by individual or online
platform

Conducted by investors based on
their own experience or by
outside firms

Geographic proximity

Online

Online/Local

Local

ROI and motivation

Financial return is critical

Financial return is not main reason

Financial return is critical

Investment stage

Seed and early stage

Seed, early stage, and late stage

Example

AngelList and Gust

Kickstarter and Indiegogo

Offline groups
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geographical and temporal constraints do not affect
investing decisions. In both traditional and crowd-
funding, homophily plays a critical role in how invest-
ment decisions are made. For example, traditional
funding decisions were background-based (e.g, com-
mon school ties and experience), and general crowd-
funding decisions reflect interests (e.g., art, music,
fashion, films, etc.). However, equity crowdfunding
decisions are typically made based on a mixture of
elements (e.g., school, job, and experience).

In the same way that traditional funding favored
venture capital as a source of financing, entrepreneurs
have increasingly turned their attention to equity
crowdfunding (Gerber et al., 2012; Ley and Weaven,
2011; Lin and Viswanathan, 2014; Makris, 2015;
Voelker and McGlashan, 2013). Equity crowdfunding
is the most recent iteration of crowdfunding and
the most complex. According to recent studies
(Bradford, 2012; Gerrit et al, 2015), equity
crowdfunding could differ from other types of
crowdfunding. Generally, financial return is not the
primary motivation in reward crowdfunding. The
startup is to offer the product as a value about what
the backers have committed. For example, if a backer
commits $100 for a pre-order, the start-up will make
a product after funding is complete and send it back
to the backers. In contrast, in equity crowdfunding,
contributors buy shares of a company and in return
receive a small piece of ownership because its funders
were primarily motivated by the prospect of a finan-
cial benefit. Under these circumstances, the intrinsic
value of an investment increases with the business
value of a company. In this regard, equity-based has
the advantage of minimizing the risk of investors
compared to other types. Further, the crowd-funded
startup will be able to reflect crowd's ideas and listen
to market needs, which is a great help for early-stage
startups.

Several researchers have recently studied herding
behavior in the crowdfunding market (Burtch et al,
2011). Herding behavior is “everyone doing what
everyone else is doing (Banerjee, 1992),” and reputa-
tion can be measured as a herding signal (Agrawal
et al, 2014). Burtch et al. (2011) have found herding
behavior can negatively affect investing decisions,
and it is more apparent in larger markets. Indeed,
inexperienced investors are more likely to join the
herd and reduce the average level of knowledge in
the market. For example, online auction bidders tend
to exhibit herding behavior bias toward popular items
with many bidders (Dholakia et al, 2002). This implies
that later bidders are influenced by earlier bidders.

More recently, Kim and Viswanathan (2016) ex-
amined the role of reputable investors in the mobile
application crowdfunding market to investigate
whether earlier investors serve as quality signals for
later investors. According to their research, investors
can benefit from the information available on an
equity crowdfunding platform by using it as an invest-
ment tool. In recent years, interest in investigating
crowdfunding projects and funding providers has
been increasing.

However, few studies have extensively investigated
funding receivers, such as start-ups and other ven-
tures, in the equity crowdfunding market. Our study
focuses on human capital, earlier investors’ experi-
ence, and social capital as quality signals, and we
investigated how the herding behaviors or cas-
cade-like behaviors of crowdfunding investors are
related to funding outcomes. Hence, our study adds
to the growing literature on equity crowdfunding
by highlighting the important factors related to a
start-up’s funding outcome.

286 Asia Pacific Journal of Information Systems

Vol. 29 No. 2



Jungkook An, Hee-Woong Kim

2.2. Signaling Theory

Signaling theory provides a basis for understanding
the role of signaling, as first explained by economist
Michael Spence (1973). Spence has argued that sub-
stantial information asymmetries exist between po-
tential employees and employers in the job market.
Therefore, employers often face problems when they
evaluate people to hire. According to Spence (1973),
employees should transfer reputational information
(e.g., education level and characteristics) to potential
employers as a way to signal their ability levels. On
the other hand, when potential employees vary in
quality, potential employers should interpret those
signals based on costs and benefits.

Extending Spence’s theory, Pollock and Gulati
(2007) explored the effects of multiple signals from
entrepreneurial companies in the process of an initial
public offering (IPO) by examining technology com-
panies between 1995 and 2000. According to their
study, multiple signals increase an early-stage com-
pany’s ability to form strategic alliances related to
its IPO by reducing uncertainty about its quality
and future prospects. In addition, the signaling effect
diminishes over time with the age of the company
and the experience level of investors.

In a recent study, Kim and Viswanathan (2016)
have analyzed the ex-post performance of apps, and
they have found that the quality signals provided
by experts’ investment choices are indeed credible.
To examine earlier investors as a signal, Kim and
Viswanathan identified three types of investors: app
developer investors, experienced investors, and
crowd. They found that the crowd is more influenced
by the app developer investors for concept apps and
by the experienced investors for live apps. However,
discussion of the role of earlier investors’ credible

experience and occupations as a quality signal for

a start-up remains sparse. Our study adds to the
literature on signaling theory by conducting an
in-depth analysis of earlier investors in the equity
crowdfunding market.

2.3. Firm Valuation

Penrose (1959) has developed the “theory of the
growth of the firm,” which emphasizes the re-
source-based capability of a firm. Penrose has argued
that human capital, such as managerial resources
play a key role in a firm’s growth. For example,
higher amounts of human capital can lead to a
competitive advantage for a firm by improving
productivity. On the other hand, Porter (1980) has
emphasized external factors, such as population den-
sity or market forces, and Teece et al. (1997) have
argued that internal factors, such as capabilities, cul-
ture, and strategy, are important factors in the growth
of a firm. John et al. (1994) have examined the charac-
teristics of high net-worth individuals, regardless of
their investment history or their interest in venture
investing, and found that groups of investors are
diversified. In addition, Shane (2000) has examined
various characteristics unique to entrepreneurial
firms.

One of the primary challenges faced by investors
has been the lack of a reasonable valuation method
(MacMillan et al., 1986). Therefore, venture capital-
ists and angel investors often have to expend consid-
erable time and effort in arriving at investment deci-
sions because start-up assets are difficult to measure.
Damodaran (2009) has argued that investors should
be able to manage a successful portfolio of invest-
ments to deal with high uncertainty. According to
Damodaran, start-ups share some common charac-
teristics, such as no histories, little revenue (if any),

operating losses, dependence on private equity, high
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failure rates, multiple claims on equity, and illiquidity.
More specifically, start-ups are diverse and have no
track records; therefore, valuing a start-up is vague
and difficult (Van Gelderen, 2005). Damoran (2009)
suggested two model valuation approaches: intrinsic
(discounted cash flow) and relative (scaling values,
company comparisons, proxies for risk, controls for
survival, and adjustments for differences in illi-
quidity).

Coleman (1988) described social capital as the
resources that can be derived from social relationships.
Recently, Hofer and Aubert (2013) investigated the
importance of perceived bridging and bonding online
social capital by differentiating between followers and
followees. However, the importance of earlier invest-
or types and their influence as a form of social capital
for a start-up has been severely neglected in prior
studies because of a lack of data and approaches.
Our study contributes to the literature on assessing
a firm’s valuation by considering earlier investors’
experience and online social capital as one of a
start-up’s underlying growth factors.

Research focused on business success factors has
rarely empirically examined social capital because
of its ambiguous definition and data limitations.
Instead of identifying the share of nonexecutive direc-
tors on a venture’s board as social capital (Ahlers
et al. 2015), our study measures the number of fol-
lowers of a firm or investors in it because we believe
that the entrepreneurs’ or the investors™ social skills
are better measures of social capital. Furthermore,
with high-tech start-ups (e.g, mobile start-ups), their
valuation is important for entrepreneurs and invest-
ors because of frequent mergers and acquisitions
due to their potential for high financial rewards.
However, researchers have paid scant attention to
innovative high-tech start-ups in the context of equity
crowdfunding. The literature that does exists tends

to focus on these firms’ performance factors rather
than on their business success factors. Instead of
studying a broad range of start-ups, our study focuses
on the signaling involved with innovative tech
start-ups. Therefore, our study adds to the literature
on firms valuation by identifying innovative
high-tech start-ups’ growth factors related to their
outcomes on equity crowdfunding.

[ll. Hypotheses

We developed hypotheses based on the related
literature in crowdfunding, signaling theory, and val-
uation of firms. First, we formulated hypotheses about
how a start-up’s characteristics, such as human capi-
tal, are associated with funding outcomes (Hla -
HI1b). Second, we hypothesized a potential relation-
ship between the prior experience of earlier investors
and funding outcomes (H2a and H2b). Last, by ana-
lyzing the number of followers of earlier investors
(H3a - H3c), we hypothesized that the influence level

of earlier investors is related to funding outcomes.
3.1. Human Capital

From the perspective of company valuation, a high
level of human capital can foster a firm's growth
by enhancing performance (Bosma et al., 2004;
Damoran, 2009; Lee et al,, 2015; Penrose, 1950). This
human capital is one of the resources that can create
economic value for a firm, and a high level of human
capital in an innovative start-up leads to greater col-
lective knowledge and skills. Specifically, inex-
perienced investors are likelier to be attracted by
young ventures with a high amount of human capital
(Ahlers et al., 2015). Because crowd investors are

inexperienced and the start-ups are in their early
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stages on the crowdfunding platform (Wilson and
Testoni 2014), an innovative start-up with a high
amount of human capital has the highest chance
of gaining attention (Edralin, 2007).

In accordance with the definition of human capital
from previous research (Lucas, 1988; Lucas, 1990),
we identified the human capital of a start-up as its
founders and its team members at the manager level.
One of the most significant challenges in the for-
mation of a start-up is to build a team capable of
ensuring the start-ups’ survival. How well a team
comes together to leverage its members’ abilities is
crucial to the success of a start-up. Team members
typically are founders or employees whose compensa-
tion is in company equity and revenue shares; thus,
team members are mostly decision makers. Because
the entrepreneurs who found start-ups usually receive
no pay until the company generates revenue or gains
investors, they seek team members who share the
same goals and philosophy. Indeed, a large number
of team members can signal good management and
teamwork to potential investors, and this is likely
also true in the context of equity crowdfunding.
Therefore, we propose the following hypothesis.

Hla: The number of current members will be positively
associated with  funding outcomes in equity

crowdfunding.

In terms of human capital, collective knowledge
and skill sets can be aggregated by the number of
employees. Employees may work collaboratively.
Such collaborative tasks can improve product and
service quality (Kittur and Kraut, 2008) through the
competition of heterogeneous diverse opinions
(Leimeister, 2010). In addition to the number of
current team members in Hla, we identified the

number of employees as the human capital of a

start-up (Lucas, 1988; Lucas, 1990). Hypothesis 2b
examines whether the number of employees in the
start-up is essential to the funding outcome. If pos-
itive, it can explain that having more employees can
attract crowd investors. Thus, we propose the follow-
ing hypothesis.

HIb: The number of employees will be positively associated
with the funding outcome in equity crowdfunding.

3.2. Earlier Investors

Faced with potential high-risk investment deci-
sions, current investors are likely to rely on signals
from earlier investors. Previous research explained
the influence of herding behaviors (Bikhchandani
and Sharma 2000) and information cascade theory
(Anderson and Holt, 1997) on financial markets.
Likewise, confidence in investing in an early stage
start-up relates to whether there are investors with
business experience who have insight into running
a business. In the context of equity crowd funding,
we are interested in discerning who the real experts
are in this market. In general, experts have a better
understanding than nonexperts of product in-
formation and a better ability to distinguish between
important and unimportant factors (Alba et al, 1987).
However, equity crowdfunding investors may behave
irrationally, reflecting the influence of herding or
information cascading. Investors with business ex-
pertise can add value to a firm in the form of signaling
its quality. For example, activism in firms by a partner
from a venture capital firm who has business experi-
ence can have a positive relationship with the success
of firms in which his or her company invests (Bottazzi
et al., 2008).

Previous researchers have examined the influence
of earlier investors in the crowdfunding market, and
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they have tested hypotheses about how earlier invest-
ors serve as a signal to later investors based on three
types of investors (Kim and Viswanathan, 2016).
However, unlike our predecessors, we make a clear
distinction between pure investors and business in-
vestors based on their backgrounds. Pure investors
focus on investment rather than business oppor-
tunities, whereas business investors devote them-
selves to the exploitation of entrepreneurial
opportunities. In H2a, we expect that crowd investors
are more likely to prefer signals from experienced

business investors. Therefore, we hypothesize,

H2a: The ratio of business investors will be positively
associated with funding outcomes in equity

crowdfunding.

Aside from the business investors who serve as
a signal to later investors in H2a, the ratio of pure
investors who do not identify themselves as experi-
enced business investors can be associated with fund-
ing outcomes. Venture capitalists and angel investors
have rapidly become important sources of financing
for start-ups, especially since innovative high-tech
start-ups began fundraising on equity crowdfunding
platforms. Although experienced business investors
have expertise in products and services, venture
capitalists and angel investors have expertise derived
from broader insights into the market (Kim and
Viswanathan, 2016). Their investment decisions are
unbiased. Thus, we propose the following hypothesis.

H2b: The ratio of pure investors will be positively associated
with funding outcomes in equity crowdfunding.

3.3. Social Capital

In addition to the important roles of human capital

and earlier investors discussed above, social capital
can also be a resource for a firm’s valuation. Social
capital refers to “the actual and potential resources
individuals obtain from knowing others, being part
of a social network with them, or merely from being
known to them and having a good reputation”
(Nahapiet and Ghoshal, 1998). This social capital
has structural, cognitive, and relational dimensions
(Cicourel, 1973; Nahapiet and Ghoshal, 1998; Putnam,
1995), and through the network confers access to
potential customers and financial resources (Briiderl
and Preisendorfer, 1998). Hence, a firm’s specific
investment in social capital, as well as human capital,
is more influential in its performance than general
investments (Bosma et al., 2004).

In addition to team members (Hla) and employees
(H1b), board members and advisors are another ele-
ment of the social capital important to valuation
of a start-up (Ahlers et al., 2015). Although their
roles and contributions are less likely to impact a
firm’s productivity, board members and advisors play
important roles in exposing a start-up to potential
investors. For example, they can introduce en-
trepreneurs to potential investors. Therefore, their
knowledge and experience are more likely associated
with a funding outcome. Similar to the way a previous
study defined the ratio of nonexecutive board mem-
bers as a social capital variable (Ahlers et al., 2015),
this study identifies board members and advisors
as social capital. Hence, we expect board members
and advisors to be associated with a start-up’s funding

outcome.
H3a: The number of board members and advisors will
be positively associated with a funding outcome in

equity crowdfunding.

In the context of equity crowdfunding, the more
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uncertainty investors face at the outset, the more
likely the startup is to fail at attracting investors.
Most equity crowdfunding platforms allow users to
subscribe to receive start-ups’ updates by “following”
them. This is an important benefit to crowdfunding
investors to let them know how many audiences
are interested in a firm. In this manner, Followers
are important online social capital with social value
(Hofer and Aubert, 2013), and this facilitates a
start-up’s funding outcome in terms of its social
capital. Furthermore, the more followers a start-up
has, the more opportunities it has to highlight its
information on equity crowdfunding, which is likely
to have positive effects on online social capital (Hofer
and Aubert, 2013). Thus, we propose the following
hypothesis.

H3b: A start-up’s social capital will be positively associated
with funding outcomes in equity crowdfunding.

Applying the concept of social capital to equity
crowdfunding, the social capital of an earlier investor
gives a company plays an essential role in its valuation.
This social capital refers to the number of followers
on an equity crowdfunding platform. Because crowd
investors have herding and cascading-like behaviors,
an investor with many followers is likelier to result
in more exposure to potential investors. For example,
the more followers a company on the crowdfunding
platform has, the greater the opportunity to obtain
a favorable funding outcome. Previous research has
confirmed the important role of reputable investors
in the success of a mobile app (Kim and Viswanathan,
2016). If the earlier investors have high social capital,
such as a large number of followers, then a firm
is likely to have a higher funding outcome. However,
this important interplay between the earlier investors’
social capital and funding has not been fully probed.

In H3c, we examine the social capital of investors
and hypothesize a positive relationship between the
average influence level of investors and a start-up’s
funding outcome. Whereas previous research has fo-
cused on how earlier investors can influence sales
performance and later investors (Burtch et al., 2011;
Kim and Viswanathan, 2016), we focus on how the
level of earlier investor’s social capital is associated
with a funding outcome. Thus, we propose the follow-
ing hypothesis.

H3c: An Investors’ social capital will be positively associated
with funding outcomes in equity crowdfunding.

IV. Research Context and Data

4.1. Research Context and Data Collection

We collected data from AngelList, a large global
equity crowdfunding platform. Angellist was found-
ed in 2010, and as of December 2014, it had more
than 397,000 companies and 840,000 users. As both
a start-up social networking and equity crowdfunding
platform, the site attracts investors, start-ups, venture
capitalists, incubators, and accelerators by providing
industrial information. Because start-ups’ character-
istics and funding outcomes vary by industry, we
focused on the mobile industry in the United States.

We collected our data using a crawler we developed
to parse web pages and an application programming
interface (API). Most data sets were collected in a
structured data format that was provided by
AngellList. For instance, funding outcomes, investors’
occupations, followers, and the number of published
news items were obtained from the API. Besides
obtaining data through the API, we also have crawled
data from the AngelList website to get the full list
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of mobile industry start-ups. The final data set con-
tains 1,111 companies, 11,969 user profiles, and
19,677 linked data among companies and users.

To examine the factors related to funding out-
comes, we excluded start-ups with no funding
activities. Users’ profile data are publicly available;
thus, we created a company-user linked data set to
derive variables related to earlier investors’ types and
occupations: Pure Investors (Advisors, Attorneys,
Angels, Investors, and Venture Capitalists), Business
Investors (Designers, Developers, Entrepreneurs,

Marketing, Operations, Project Management, and

Sales) (see <Table 2>). We collected the data in
December 2014, and it contains enough records to
answer our research questions.

<Table 3> contains summary statistics of start-up
distribution by current funding stage and provides
an initial look at the data we used in our research.
The data set contains various and detailed in-
formation about start-ups and users. Our study fo-
cuses on early stage start-ups (Seed and Series A),
and the Seed stage has the most observations (N
= 687) of all. Most of the variables in Seed are smaller

than in the other stages because it is the earliest

<Table 2> Summary of Previous Research on Crowdfunding

influence fundraising success

Research Objective Context Findings
To investigate the underlying The future of crowdfunding is hard to
Agrawal et al. | economics of crowdfunding and . predict. However, crowdfunding platforms
Kickstarter.com .
(2014) construct a framework for will solve many problems through
speculating on equity crowdfunding innovation.
To investigate how h capita, Hm capital and %evel of uncertainty have
Ahlers et al. social capital. and uncertain ASSOB (assob.com.au) an impact on funding success. However,
(2015) pra’ i ’ Y social capital and intellectual capital have

little or no impact on funding success.

Belleflamme et al.

To compare preordering and profit

Crowdfunding allows for price
discrimination: therefore, preordering of

Kickstarter.
(2014) sharing projects on crowdfunding cetarier.com projects is preferred because of the small
initial capital requirement.
To investigate whether serial
Buttice et al. entrepreneurs take advantage of Kickstarter.com Internal social capital is related to the
(2017) social contacts from their previous ' success of serial crowdfunders.
campaigns
Cholakova and | To investigate how financial or Nonfinancial motives play no significant
Clarysse nonfinancial motivations determine Symbid role. However, equity investing is a positive
(2015) investing decisions predictor of keeping a pledge.
Kim and ,TO exam)me the.role of e.arly Inexperienced decisions are highly
) investors’ expertise as a signal of . o
Viswanathan . . : Appbackr influenced by experts panticipating the
2016) quality for later investors in an market
online crowdfunding market '
Mollick, E. To investigate the underlying . Project quality serves as a quality signal to
(2014) dynamics of crowdfunded ventures Kickstarter.com be funded.
Vismara To investigatei the'signali'ng role of Crowdeube and Seedss Fntrepreneurs’ s'ocial capital has a positive
(2016) entrepreneurs’ social capital impact on funding success.
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<Table 3> Summary Statistics: Start-up Distribution by Current Stage

Variable All Seed Series A No Stage
Funding outcome (cumulative) 4,205,820 1,212 10,819 3,108
Human capital

Current Members 242 171 371 226

Employees (4 pt int. scale) 1.32 1.16 1.75 1.27
Earlier investor

Business investors 1.86 143 2.75 1.46

Pure investors 313 2.11 5.26 251

Other investors 1.32 1.09 1.63 147
Social capital

Board & advisors 0.72 0.38 1.48 0.70

Investors’ social capital 835.88 636 1,440 491

Start-up’s social capital 119.90 91.79 189.56 78.66
Control variables

Past team members 0.87 0.45 1.65 0.81

Published news 2.12 0.89 3.06 1.01

Quality score 592 5.45 7.34 5.34

Total 1,111 687 167 169

stage. Our unique data set includes start-ups’ accumu-
lated funding outcomes, human capital, earlier invest-
ors, and quality scores from AngelList. Funding
Outcome has an average of $4,205,820, and start-ups
generally have more Pure Investors (mean = 3.13
people) than Business Investors (mean = 1.86 people).

4.2. Variables

Our data allow company-level analysis in the US.
mobile industry to determine whether a specific
start-up’s characteristics (e.g., human capital, earlier
investors’ experience, and social capital) are asso-
ciated with a funding outcome. The dependent varia-
ble is Funding, which is the cumulated funding
amounts raised from the seed to the current funding
stage. <Table 4> summarizes the variables used in

our analysis and shows summary statistics for all

the observations. Funding stage is the start-up’s cur-
rent fundraising round, classified into seven common
categories: Seed, Series A, Series B, Series C, Series
D, Acquired, IPO, and No Stage. Series A - D are
sequential stages, whereas Seed and Acquired are
not. Seed is the earliest, but not mandatory, stage.
Start-ups in the Seed stage also have earlier investors
(see <Table 3>) because their funding outcomes are
the sum of all fundraising activities since the for-
mation of a corporation. Because this study focuses
on early stage start-ups, firms in the Series B, Series
C, Series D, Acquired (acquisition), and IPO (initial
public offering) stages are excluded from the analysis.

From the human capital perspective, we examined
two variables: Current Members and Employees.
Current Members reflect the number of people in
management, whereas Employees is the number of
people currently employed as part-time or full-time
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<Table 4> Variable Description and Summary Statistics (N = 1,111)

Variable Description Mean | SD | Min | Max

Human capital Current members Number of current members 242 | 331 0 30

Employees Number of employees (4 point interval scale) 132 | 056 1 4

Pure investors Eﬂ?ﬁ?eﬁogxp(;fieiveemm who  previously have no |y o3 | 5o06 | 0 | 100

- Advisors Proportion of investors who are advisors 079 | 522 0 100

- Attorneys Proportion of investors who are attorneys 034 | 3.86 0 100

- Angels Proportion of investors are who angels 1850 | 26.19 0 100

- Investors Proportion of investors who are investors 5.66 | 14.88 0 100

- Venture capitalists | Proportion of investors who are venture capitalists | 6.43 | 16.11 0 100

Farlier investor | Business investors PromMon of investors who previously have business 204 | 2946 0 100

experience

- Designers Proportion of investors who are designers 026 | 257 0 50

- Developers Proportion of investors who are developers 135 | 801 0 100

- Entrepreneurs Proportion of investors who are entrepreneurs 1523 | 26.16 0 100

- Marketing Proportion of investors who are marketers 069 | 548 0 100

- Operations Proportion of investors who are operations experts | 092 | 4.56 0 50

- Project management | Proportion of investors who are project managers | 123 | 6.69 0 100

- Sales Proportion of investors who are in sales 045 | 422 0 100

Board & advisors Number of board members and advisors 072 | 173 0 20

Social capita Start-up’s social capital i‘fl;nn?:ﬁo‘;f followers who subscribe to start-up's | ) o7 | 295y | 4 | 491
Investor’s social capital | Cumulative number of investors’ followers 10,344 | 26,304 0 23(1’07

Past team members Number of past team members 0.87 | 251 0 31

\(ia.fil:l;)elz Published news Number of news items published about start-up 212 | 1499 0 449

Quality score Start-up quality measured by AngelList (1 - 10) 592 | 220 1 10

workers (staff). Current Members are usually decision
makers who are founding members who may have
ownership or shares of the company. In general,
Current Members (manager) are in charge of manag-
ing employees.

For the variables related to earlier investors™ experi-
ence, we drew a clear distinction between Pure
Investors and Business Investors based on their prior
experiences. To distinguish Business Investors from
Pure Investors, we traced investors’ past work experi-

ences and roles in their respective companies.
Therefore, we define Pure Investors as investors who
only have investment experience. For example, if
a venture capitalist had business-related occupations,
such as designer, developer, entrepreneur, marketing,
operations, project management, and sales, he or
she is within the category of Pure Investors. On
the other hand, we defined Business Investors as
investors who have both investment and business

experience. Moreover, we expanded earlier investors’

294 Asia Pacific Journal of Information Systems

Vol. 29 No. 2



Jungkook An, Hee-Woong Kim

experiences to their occupations. As shown in <Table
4>, we considered the occupations of investors to
identify what kinds of experience are credible for
investors. Pure Investors are Advisors, Attorneys,
Angels, Investors, and Venture Capitalists, and Business
Investors are Designers, Developers, Entrepreneurs,
Marketing, Operations, Project Management, and
Sales.

From the social capital perspective, we examined
three variables: Board and Advisors, Start-ups™ Social
Capital, and Investors’ Social Capital. Board and
Advisors is the number of board members and
advisors. Start-up’s Social Capital is the number of
followers who subscribe to a start-up’s updated in-
formation by following it on AngelList. Start-up’s
Social Capital has an average of 42.97 with a standard
deviation of 29.50, which indicates a huge gap be-
tween focused and unfocused start-ups. In addition,
the large standard deviation (26,304) of Investor’s
Social Capital indicates an investment concentration
on AngelList.

In addition, we have several control variables. Past
Team Members reflects the number of people who
were in management previously; Published News is
the number of news items published about a start-up;
Quality Score is a quality indicator measured by
AngelList that reflects the company's rank and is
updated every 48 hours. However, we excluded some
vague and missing data, such as “the number of
products,” “the number of competitors,” and

<« L) »
acquisitions.

V. Empirical Analysis

Our goal in this study was to identify factors asso-
ciated with funding outcomes. To test our hypotheses,
we estimated the regression coefficients of our ex-

planatory variables. The unit of analysis in our study
is a company, and we observed various factors related
to a start-up’s funding outcome. The dependent varia-
ble is In(Fundingi), the log of the cumulative funding
amount of start-up i since it was founded. Our data
contain several distinct observations on the funding
status of an innovative high-tech start-up on an equity
crowdfunding platform; therefore, our estimation

equation is given by

In(Funding;) = a + [B,CurrentMembers; +
BEmployees; + y;BusinessInvestors;
+ YsPurelnvestors; + &;BoardsAdvisors;
+ &lnvestorsSocialCapital;
+ &Start-upsSocialCapital;
+ @ PublishedNews;
+ @ PastTeamMembers;

+ @;QualityScore; + & (1)

where CurrentMembers is the number of current
team members; Employees is the number of employ-
ees; BusinessInvestors is the proportion of business
investors; Purelnvestors is the proportion of pure in-
vestors; BoardsAdvisors is the number of board mem-
bers and advisors; InvestorsSocialCapital is the average
of all investors’ followers; Start-upsSocialCapital is
the number of users who subscribe to a start-up’s
information on AngelList; PublishedNews is the num-
ber of news items published about a start-up;
PastTeamMembers is the number of past team mem-
bers; QualityScore is a quality indication from
AngelList; and ¢ is an unobserved error term repre-
senting all causes of Funding other than the main
variables.

To compute Purelnvestors and BusinessInvestors
for Equation 1, we calculate the proportion of business
or pure investors in a start-up. For example, the
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total number of Business Investors is a numerator
of the total number of earlier investors. To calculate
the percentage, we simply multiply a proportion by
100 (see Equation 2).

TotalPurelnvestors,

Purelnvestors, = x100%

TotalPastInvestors, 2)

where TotalPurelnvestori represents the total
number of pure investors in start-up i, and
TotalPastInvestorsi is the total number of earlier in-
vestors in start-up i. Moreover, we measure the aver-
age of all investors’ social capital in a start-up by
using the investors’ average number of followers.
By conducting a following-follower structure analysis

on AngelList, we examined [ (InvestorsSocialCapitali)
as follows:

F,
’ ©)
where F; denotes the number of followers (crowd)

for investor i, and » is the total number of investors

l n
nig

in a start-up.

<Table 5> Correlation Matrix and VIF

VI. Results

Our analysis investigates how a start-up’s under-
lying characteristics are associated with its funding
outcome on an equity crowdfunding platform. First,
we show regression results for human capital. Second,
we show regression results for earlier investors’
experiences. Third, we show a regression result for
social capital.

<Table 5> reports the correlations between the
independent variables by showing that correlations
across all independent variables are less than 0.6.
Additionally, we conducted variance inflation factors
(VIFEs) tests for multicollinearity, and all values were
below the threshold of 10 (maximum VIF of 2.38).
Therefore, multicollinearity is not a concern in our
estimation.

6.1. Human Capital

Research Question 1: How is a start-up’s human capital

associated with funding outcomes in equity crowdfunding?

Variable 1 2 3 4 5 6 7 8 9 10 VIFs
1. Current members 1.00 1.53
2. Employees 038 | 1.00 133
3. Board & advisors 042 | 024 1.00 1.30
4. Business investor 0.01 0.03 -0.01 1.00 1.10
5. Pure investor 026 | 0.26 0.20 -0.13 1.00 1.60
6. Start-up’s social capital 024 | 015 | 0.12 017 | 029 | 1.00 1.59
7. Investor’s social capital 009 | 012 | 007 006 | 034 | 031 | 1.00 1.26
8. Published news 0.31 0.22 0.23 -0.00 0.16 | 0.21 0.08 1.00 1.19
9. Past members 043 | 040 0.35 0.01 023 | 016 | 009 | 031 1.00 1.42
10. Quality score 037 | 033 0.27 0.14 055 | 059 | 042 | 023 | 029 1.00 2.38
Note: Bold represents statistically significant correlation coefficients with p > 0.05.
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<Table 6> Full Model Regression

All Seed Series A
Variable
(1) ) (©)
Cusment. e 0.0798"* 0.0991 0.0302
urrent memoers
(0.0176) (0.0247) (0.0210)
Human Capital
Erlorees 12719 0.953%* 0.844%%+
Pio¥; (0.0910) (0.140) (0.112)
Business imestors -0.0026* -0.000888 0.00236
(0.00151) (0.00165) (0.00334)
Earlier Investor
pure invest 0.00496** 0.00429%* -0.000532
€ 1nvestors
(0.00156) (0.00187) (0.00239)
0.0544* 0.0400 0.0316
Board & advi
oarc & advisors (0.0286) (0.0448) (0.0307)
0.000140 0.000283 0.000174
Social Capital Start-up’ ial ital
ot Lapt artup's social capt (0.000255) (0.000376) (0.000318)
vestors socil casitl -0.0000465* -0.0000101 -0.0000759*
nvestor s Soc: capr
P (0.0000238) (0.0000259) (0.0000457)
-0.00239 0.000818 0.00313
Published
Hblshed news (0.00331) (0.0165) (0.00988)
0.00852 0.0406 0.00534
Control Vars. Past memb
ontrol Vars ast members (0.0240) (0.0361) (0.0269)
03724+ 0.260°%* 0.199%
"
Quality score (0.0305) (0.0374) (0.0490)
Constant 9.104%* 9.818%* 12474
(0.163) (0218) (0.307)
R 0.548 0.356 0.495
N 1,085 676 158

Note: Standard errors in parentheses, * p < 0.1, ** p < 0.05, ** p < 0.01

<Table 6> shows the regression results for the
association between start-ups’ underlying character-
istics and funding outcomes. The coefficient for
Current Members is positive and significant (Hla:
£ =0.0798 and p < 0.01 in the All stages), and
the coefficient for Employees is also positive and
significant (H1b: 8 = 1.271 and p < 0.01 in the
All stages). These results strongly support both Hla
and HIb, which hypothesize that human capital, such
as Current Members and Employees, are positively

associated with funding outcomes. Interestingly,
Current Members is associated more with a start-up’s
funding outcome at the Seed stage (5 = 0.0991 and
p < 0.01) than at the Series A stage, and Employees
does not have a significant difference between the
Seed (8 =0.953 and p < 0.01) and Series A stages
(8 =0.844 and p < 0.01). Additionally, we tested
the statistical difference of coefficients between
Current Members and Employees, and we found

that Employees has a stronger relationship than
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Current Members (p < 0.01) with a funding outcome.

6.2. Earlier Investors

Research Question 2: How is earlier investors™ experience

associated with funding outcomes in equity crowdfunding?

We conducted an in-depth analysis of earlier in-
vestors to see how their experiences are related to
a start-up’s funding outcome. Therefore, we set out
to answer the question “Who are the investing experts
in the equity crowdfunding market?” In this regard,
we drew a clear distinction between Pure Investors
and Business Investors based on their past
experiences. <Table 6> shows that, interestingly,
Hypothesis 2a was supported, whereas Hypothesis
2b was not. The coefficient of Pure Investors is pos-
itive and significant, indicating that a higher pro-
portion of Pure Investors (H3a: G = 0.00496 and
p < 001 in the All stages) is associated with a start-up’s
Funding.

In contrast, the coefficient of Business Investors
is insignificant, indicating that the proportion of
Business Investors is not associated with Funding
(H3b: 8 =-0.0026 and p < 0.1 in the All stages).
However, we found that Business Investors has a
negative relationship with a start-up’s funding
outcome. This result suggests that a higher level of
investing participation by Pure Investors is an inves-
ting signal for later investors, but participation by
Business Investors is not.

Additionally, <Table 7> shows an extended analy-
sis of earlier investor types. Interestingly, there are
clearly different results within the investor types if
we categorize them by occupation. Among Pure
Investors, <Table 4> shows investors who are experts
in investing (Pure Investors), such as Advisors
(6 =0.0182 and p < 0.1) Angels (5 = 0.0223 and

p < 0.01), Investors (5 = 0.0214 and p < 0.01), and
Venture Capitalists (£ = 0.0479 and p < 0.01) are
significantly associated with Funding except
Attorneys. Although H2b was not supported, the
high level of investing participation by Entrepreneurs
(8 =0.00455 and p < 0.05) and Operations Experts
(B = 0.0267 and p < 0.1) is positively associated
with funding outcomes.

6.3. Social Capital

Research Question 3: How is a start-up’s social capital

associated with funding outcomes in equity crowdfunding?

We examined three types of social capital on equity
crowdfunding: Boards and Advisors, Start-upsSocial
Capital, and InvestorsSocialCapital. The positive and
significant estimate for BoardsAdvisors (8 = 0. 0544
and p < 0.1) suggests a higher probability that a
start-up achieves a higher funding outcome if it has
many board members and advisors. Therefore, H3a
is supported. In contrast, Start-upsSocialCapital and
InvestorsSocialCapital are not positively associated
with funding outcomes. The insignificant result for
Start-upsSocialCapital indicates that having numer-
ous followers does not lead to investing on the equity
crowdfunding platform. Surprisingly, H3c concern-
ing investor’s social capital (InvestorsSocialCapital)
has a negative relationship with a start-up’s funding
outcome (H3c: B = -0.0000465 and p < 0.1). Thus,
it clearly explains that the investors have higher
levels of social capital might be a noise signal to
future investors. Therefore, H3b and H3c are not
supported.

There are potential endogeneity and causality
concerns. The Employees variable could be endoge-
nous because it could have reverse causality. To

test for endogeneity, we conducted an instrument
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<Table 7> Association between Earlier Investor's Occupations and Funding Outcome

All Seed Series A
Variables
(1) () ®3)
Advi 0.0182* 0.0257** 0.0769**
[VISOT'S
(0.0105) (0.0121) (0.0334)
Anels 0.0223*** 0.0154*** 0.00387
8 (0.00211) (0.00228) (0.00297)
Pure investors Attornevs -0.0000981 -0.00492 -0.00364
4 (0.0142) (0.0124) (0.0334)
I " 0.0214+** 0.0148*** 0.0140%**
nvestors
(0.00370) (0.00410) (0.00532)
Venture capitalists 0.0479*** 0.0311*+* 0.0135%**
11
P (0.00342) (0.00452) (0.00369)
Desioners 0.0333 0.0233 -0.0160
& (0.0214) (0.0208) (0.0343)
Devel -0.00365 -0.00570 0.0363
evelopers
P (0.00686) (0.00601) (0.0227)
Entrepreneurs 0.00455** 0.00296 0.00881**
P (0.00211) (0.00208) (0.00414)
Business investors Marketers 0.00772 00126 004935
(0.0100) (0.00923) (0.0247)
" 0.0267** 0.0137 0.0903***
erations
Op (0.0122) (0.0111) (0.0253)
Project managers 0.0125 0.00950 0.0106
) 8 (0.00821) (0.00736) (0.0198)
0.0185 0.0224* -0.0610
Sales
(0.0132) (0.0117) (0.0455)
Constant 12.320%¢ 12.11%%* 14.79%*
nstan!
(0.0863) (0.0853) (0.174)
R’ 0.247 0.158 0.255
N 1,111 687 167

Note: Standard errors in parentheses, * p < 0.1, ** p < 0.05, ** p < 0.01

variable regression using a two-stage least squares test. The p-value of 0.8487 indicates that the null
(2SLYS) estimation model. We chose two instrumental hypothesis cannot be rejected, thus the instrument

variables: a start-up’s age and a founder’s total items. variables are validated. As <Table 8> shows, our
These variables are correlated with Employees (the result remains consistent with the instrumental
number of employees), but are uncorrelated with variables. Therefore, the potential endogeneity is

the error terms of funding outcome. We performed insignificant. <Table 9> summarizes the results of
an overidentification restriction by using the Sargon hypothesis testing.
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<Table 8> The Results of Instrumental Variable Regression

Employees Employees with IV
Employees 1.271%% 3.664*
(0.0910) (1.041)
Observations 1,111 500
Other covariates Yes Yes
X2 p-value 0.002 0.030
Note: Standard errors in parentheses, * p < 0.1, ** p < 0.05, ** p < 0.01
<Table 9> The Results of Hypotheses Testing
Hypothesis Supported?
Hla: The number of current members will be positively associated with funding outcomes Yes
in equity crowdfunding.
Human capital
HIb: The number of employees will be positively associated with funding outcomes in equity Yes
crowdfunding.
H2a: The ratio of business investors will be positively associated with funding outcomes No
in equity crowdfunding. (inverse)
Earlier investors
H2b: The ratio of pure investors will be positively associated with funding outcomes in Yes
equity crowdfunding.
H3a: The number of board members and advisors will be positively associated with funding Yes
outcomes in equity crowdfunding,
Social capital Szl;’ dﬁﬂs}t;:tl;ps social capital will be positively associated with funding outcomes in equity No
H3c: An investor’s social capital will be positively associated with funding outcomes in equity No
crowdfunding. (inverse)

VII. Discussion and Implications
7.1. Discussion of Findings

This research has produced several key findings.
First, we found that human capital factors, such as
Current Members and Employees, are associated with
a start-up’s funding outcome. This is consistent with
prior research that discussed the importance of hu-
man capital (Busenitz et al., 2005; Bernstein et al.,
2016; Lucas, 1988; Lucas, 1990; Penrose, 1950).

Further, our study divided human capital into two
groups (Current Members and Employees). Although
we found both types of human capital are positively
associated with a start-up’s funding outcome,
Employees had a stronger relationship with funding
outcome than Current Members. This approach in-
corporates relevant human capital measures to inves-
tigate the funding outcome of innovative high-tech
start-ups on equity crowdfunding platforms.
Second, we examined how earlier investors™ experi-
ences are associated with funding outcomes. A high
level of participation by Pure Investors had a positive
relation to a funding outcome, but the participation
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of Business Investors was insignificantly related to
funding outcome. Additionally, our in-depth analysis
by occupation indicates that among Pure Investors,
only Angels, Investors, and Venture Capitalists are
significantly associated with funding outcome. This
is because Pure Investors are better investment ex-
perts than Business Investors, and one possible ex-
planation is that Business Investors are more likely
to have a selection bias when they choose start-ups
for investments. The possible extension is related
to literature on signaling theory (Connelly et al,
2011; Pollock and Gulati, 2007; Spence, 1973) and
valuation of firms (John et al., 1994; Penrose, 1959;
Teece et al,, 1997). For example, the participation
of professional investors such as Pure Investors can
be a quality signal for later investors because they
have more insight into the market and how firms
are valued.

Third, we examined whether Investor’s Social
Capital is associated with funding outcome. Our anal-
yses revealed that Investor’s Social Capital serves as
a noise signal to later investors in an equity crowd-
funding context. Several studies have discussed the
importance of online social capital in an online con-
text (Chung et al., 2012; Gerrit et al., 2015 Hofer
and Aubert, 2013; Lee et al., 2015; Nguyen et al.,
2006), and in a large market inexperienced investors
have a strong tendency to join the herd (Burtch
et al,, 2011). The possible extension is related to
herding (Bikhchandani and Sharma, 2000; Burtch
et al,, 2011) and information cascading-behaviors
(Anderson and Holt, 1997). For example, an investor
with many followers is likelier to have more oppor-
tunities for exposure to potential investors. However,
our result indicates that an investor have higher levels
of social capital can be a noise signal for an investment
decision.

7.2. Implications for Research and Practice

Our results have interesting implications for both
research and practice in several ways. Overall, the
most important contribution of our study lies in
bridging different streams of literature on signaling
theory (Ahlers, 2015; Connell et al., 2011; Gregg
and Walczak, 2010; Pollock and Gulati, 2007; Spence,
1973), crowdfunding (Burtch et al., 2011; Kim and
Viswanathan, 2016), and firm valuation (Coleman,
1988; Damodaran, 2009; Hofer and Aubert, 2013).
This contribution comes through investigating the
factors related to funding outcomes in the context
of equity crowdfunding.

First, this study has added to the literature on
signaling theory (Spence, 1973) and crowdfunding
by identifying key signals in the equity crowdfunding
market. Signaling theory has been studied by various
researchers (Ahlers, 2015; Connelly et al., 2011; Kim
and Viswanathan, 2016; Pollock and Gulati, 2007).
Specifically, our study empirically identifies the inves-
ting signals of tech start-ups (mobile industry), which
are innovative and entrepreneurial. Prior studies
(Coleman, 1988; Hofer and Aubert, 2013) found the
importance of perceived bridging and bonding online
social capital by differentiating between followers and
followees. Instead, our results show that a higher
level of investing participation by influential investors
is negatively associated with a funding outcome. This
indicates that in equity crowdfunding a high level
of online social capital can serve as a noise signal
rather than a quality signal. In addition, our study
focuses on two types of experienced investors: Pure
Investors and Business Investors. Based on our find-
ings, Pure Investors have more investing experience
than Business Investors. One possible explanation
is that Business Investors are more likely to have

a selection bias when they choose start-ups for
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investments. Moreover, Angels, Investors, and Venture
Capitalists have the best investing insights among
the Pure Investors. Although Pure Investors have
less selection bias overall, professional Pure Investors
(Angels, Investors, and Venture Capitalists) have bet-
ter investing insights than nonprofessional investors
(Advisors and Attorneys).

Second, our study has extended understanding of
the role of human capital assets (Penrose, 1950) in
the valuation of start-ups (Damodaran, 2009) by pro-
viding new approaches to assess a firm’s underlying
characteristics, such as human capital and earlier
investors. Several studies have used business perform-
ance factors such as sales data. Unlike prior work
(Kim and Viswanathan, 2016), we have focused on
factors related to business success instead of
performance. Consistent with the prior literature on
a firm’s valuation (Damoran, 2009; Jennex et al.,
2004; Kundisch and Zorzi, 2012; Lucas, 1988; Lucas,
1990), our results show that human capital and earlier
investors are a firm’s growth factors. Our finding
provides the critical insight that human capital and
earlier investors should not be overlooked or under-
estimated in the valuation of innovative tech start-ups.

Third, the findings in this study contribute to the
current research literature on social capital. Social
capital was rarely empirically examined in previous
research because of its ambiguous definition and data
limitations. For example, a previous study measured
the share of nonexecutive directors on a venture’s
board as social capital (Ahlers et al., 2015). Instead,
our study demonstrates that entrepreneurs’ or invest-
ors’ social skills are the better measures of social
capital. Therefore, we measured the number of fol-
lowers of a firm or investor. This study shows that
board and advisors as social capital has a positive
relation to a funding outcome, but start-up’s social

capital and investor’s social capital do not.

This study also has several practical implications.
First, for start-ups, obtaining funds from investors
is an important strategy that can promote innovation
and sustainability. Our study suggests that human
capital management and quality signal building are
important to maximize funding outcomes by under-
standing what can attract investors (Penrose, 1950).
Hence, start-ups may need to adjust their efforts
at enhancing how investors perceive the value of
their human capital assets. When investors know
that a start-up has a high level of human capital
compared with its competitors, they are more con-
fident about their decision to invest in it. Moreover,
start-ups could use online start-up social networking
or crowdfunding platforms to promote their potential
to investors.

Second, our study has implications for investors,
who should be cautious when they participate in
online investing via crowdfunding platforms because
people are more likely to become confused by in-
formation overload. Instead, investors can use online
start-up and crowdfunding platforms as tools for
start-up valuation, investment strategies, and portfo-
lio management (Lee et al., 2014). For example, in-
vestors should know that strong human capital can
leverage a start-up’s potential and that earlier invest-
ments from Pure Investors are credible quality signals
of a start-up’s future success.

Third, our study has implications for providers
of online equity crowdfunding and start-up social
networking services. Online start-up platforms in-
crease the digital visibility of start-ups and users.
Providing high-quality information is obviously val-
uable for both start-ups and investors because the
depth of information helps investors to make rational
decisions (Huang et al., 2017). We hope our work
contributes to a better understanding of credible key
signals in the context of the equity crowdfunding
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market and generates further interest in this exciting

domain.
7.3. Limitations and Future Research

This study has several limitations that need to
be considered. First, our measure of a dependent
variable, Funding Outcome, is not directly related
to the business success of a start-up (Porter, 1980).
Successful funding does not always lead companies
to business success; therefore, some caution should
be taken in generalizing our results to U.S. mobile
start-ups. Also, we did not consider start-ups’ busi-
ness performance factors, such as revenue, profit-
ability, and market share, which prior research sug-
gests are related to business performance (Kim and
Viswanathan, 2016). Second, our data are cross-sec-

tional and focus mainly on early-stage start-ups in
the mobile industry. Such data require cautious
interpretation. Therefore, the issue of endogeneity
and unobserved heterogeneity may not be fully re-
solved because of limitations of the data. In future
studies, we will further examine panel data to capture
longitudinal variance across several months. Third,
we did not consider proximity or homophily effects
in this study. Thus, in a future study, we are interested
in studying herding and homophily behaviors by
investigating college, past work, and location in-
formation as key factors. Lastly, this study did not
consider the quality of start-up members, such as
extensive experience of the domain due to the limi-
tation of the data. Therefore, we will further examine
the quality of team members of start-up as human
capital.
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