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Abstract

Many firms use social media (SM) to solicit online investments. In this study, we examine the interaction between SM attributes
and online-investment attributes to determine how this interaction shapes users’ investment decisions. Specifically, we investigate
initial coin offerings (ICOs) as an application domain of distributed ledger technology for peer-to-peer investment. We use signaling
theory to develop a context-specific explanation for how the interplay of persuasion signals found in SM and technology-enforced
lockups shapes individuals’ ICO investment decisions. To evaluate this interplay, we conducted a 2 x 2 factorial experiment with 473
participants. The results show that when an investment does not require a technology-enforced lockup, persuasion signals encourage
investments in ICOs; however, when an investment requires a technology-enforced lockup, persuasion signals do not affect invest-
ments in ICOs. Furthermore, our analyses suggest that combining a technology-enforced lockup and persuasion signals reduces
the ICO’s plausibility. This is the first study to investigate how the willingness to invest in ICOs is influenced by the relationship
between technology-enforced lockups and persuasion signals. The findings have practical implications for individuals attempting
to make sound decisions on ICO investments, policymakers regulating online investments, and firms seeking to attract investors.

Keywords Fintech - Technology-enforced lockup - Persuasion signals - Intention to invest - Plausibility - Social media
Experiment
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Introduction Nonetheless, many online-investment vehicles fail to

realize their goals. Consider initial coin offerings (ICOs), of

Technological innovation, process disruption, and business
transformation have impacted financial services (Gomber
et al., 2018). Investment activities have shifted from offline
to online environments, allowing entrepreneurs to generate
funding and granting small investors easy access to invest-
ment opportunities. As a result, the market capitalization
of the global crypto ecosystem reached 2.9 trillion USD in
November 2021, attracting attention from individual investors,
scholars, politicians, and companies (CoinMarketCap, 2022).
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which only 25% reach their funding goals (Ernst & Young,
2017). An ICO is a token sold to investors to raise equity
funding. Tokens represent digital assets on blockchain appli-
cations that are cryptographically secured (BaFin, 2019). Pur-
chasing an ICO token gives investors a share in a company
and/or endows them with the right to vote and receive profit
distributions (Kranz et al., 2019). Most ICOs use blockchain
technology to issue and trade tokens without centralized con-
trol (Fridgen et al., 2018; Momtaz, 2021; Rossi et al., 2019).
As aresult, ICOs are perceived as riskier than initial public
offerings (IPOs), which conform to clearly defined financial
rules and regulations (Park & Yang, 2018; U.S. SEC, 2019).

ICO investments often include technology-enforced
lockups, which can create certainty for sellers but com-
pound risks for buyers. A lockup is a period during which
an investor must hold an investment before they have the
option to sell it. Although lockups have been examined in
prior research, especially in the finance literature, technol-
ogy-enforced lockups have received insufficient scholarly
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attention (Field & Hanka, 2001; Keasler, 2001a). Technol-
ogy-enforced lockups typically require the holding of invest-
ments for an indeterminate period, often until certain market
and technology conditions are met. ICOs impose lockups
to ensure the access to equity required to support taking a
product to market. Typically, technology-enforced lockups
embedded in tokens terminate when an ICO is listed on a
cryptocurrency exchange platform. This form of exchange
involves technology-enforced lockups because newly issued
tokens are often not yet tradable on any exchange, such that
the gap between the new token’s issuance and the listing on
an exchange platform is technology-mediated and represents
a lockup situation for the investor. Only when terms are met
will the technology permit token holders to sell, trade, or
buy more tokens.

Although lockups may create certainty for issuers, who
know that investors cannot withdraw their money until
defined goals are met, they can create risk and uncertainty
for potential ICO buyers (Batiz-Benet et al., 2017; Kranz
et al., 2019). Lockups create risk for two reasons: (1) during
a technology-enforced lockup, ICO tokens cannot be resold
to realize profits or prevent losses, and (2) the technology-
enforced lockup of an ICO has an indeterminate duration
and uncertain outcomes, and a buyer does not know when
the terms of the lockup will be met (Aschauer et al., 2017,
Kranz et al., 2019).

To resolve investors’ perceptions of risk, especially when
they are aware of technology-enforced lockup situations,
ICO issuers use social media (SM) campaigns to dissemi-
nate posts that make arguments in favor of the investment
(Albrecht et al., 2020; Jin et al., 2020). To mitigate investors’
perceived risk of purchasing an ICO token, these SM posts
include signals from other investors who are making money
or who deliberately drop well-known public figures’ names.
Using such signals, these posts direct attention away from
the actual attributes of the investment and toward the poten-
tial for profits or other opportunities. Altogether, the evi-
dence suggests that using SM to appeal to investors’ social,
technological, and financial motives may loosen their purse
strings and positively influence ICO-funding success (Ams-
den & Schweizer, 2018; Fisch et al., 2018).

To further the understanding of why people invest in
ICOs, research needs to examine the effects of the interplay
between the SM persuasion signals used to communicate
investment opportunities and the design of online investments
(i.e., technology-enforced lockups). Given the characteris-
tics of technology-enforced lockups, we propose that lock-
ups influence investors’ perceptions of risk, their perceptions
of plausibility, and ultimately their intentions to invest. In
particular the perceptions of plausibility provide interesting
insights for this study, as the construct captures potential neg-
ative effects of persuasion signals and technology-enforced
lockups, by measuring an investors’ focus on exaggerations
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and misplaced claims (Ramiller & Swanson, 2003). This
study also aims to explain the effectiveness of SM persua-
sion signals designed to mitigate the negative effects of
technology-enforced lockups on investors. Furthermore, we
aim to provide insights into signaling theory to improve the
understanding of boundary conditions and to highlight the
negative ramifications of persuasion signals, beyond known
implications. Examining this interplay is important because
a better understanding of the tension between the design and
marketing of online investments could shed light on how
and why people form risk perceptions, develop suspicion in
terms of reduced plausibility, and form intentions to purchase
ICO tokens. Understanding the interplay among persuasion
signals, technology-enforced lockups, plausibility, and risk
perceptions such as investment intentions can inform the
decisions of ICO issuers, investors, and regulators.

While the extant literature lacks a conclusive understand-
ing of the effect of persuasion signals on ICO investment
intentions, the practical need for insights into the effective-
ness of persuasion signals and the mechanisms of lockups
remains high. For this reason, ICO issuers would benefit
from knowing whether persuasion signals and technology-
enforced lockups shape investors’ willingness to purchase
ICO tokens. For investors, it would be helpful to under-
stand whether communication strategies can cause them to
disregard important information about the design of ICO
investments. Finally, knowledge of this interplay could help
regulators frame rules about the information ICO issuers
must share with investors and how that information must
be shared. To understand the theoretical mechanisms and
practical implications of the interplay between persuasion
signals and ICO investment designs, we investigate the fol-
lowing research question: How does the interaction between
technology-enforced lockups and persuasion signals impact
ICO investment decisions?

Using signaling theory, we conducted an online experi-
ment that manipulated the presence of technology-enforced
lockups and persuasion signals. In contrast with our intui-
tions and the signaling literature, the results suggest that
investment mechanism requirements — particularly tech-
nology-enforced lockups — influence the positive effect of
persuasion signals on the investor’s intention to invest in an
ICO. When viewed in isolation, persuasion signals positively
affect ICO risk perceptions and investment intentions. How-
ever, when viewed in the presence of technology-enforced
lockups, persuasion signals elicit lower ICO investment
intentions and lower the ICO’s plausibility.

This study makes three contributions to the IS and finan-
cial investing literature. First, we demonstrate that because
contextual factors like technology-enforced lockups reduce
ICO investment intentions and ICO plausibility, they repre-
sent a serious boundary condition of the power of persuasion
signals. Contrary to extant research, we offer preliminary
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insights into the negative effects of persuasion signals and
how they reduce plausibility perceptions. Second, we clarify
how persuasion signals encourage online financial invest-
ments, specifically in ICOs. Third, our study is the first to
offer a nuanced explanation of how technology-enforced
lockups influence the decisions of online investors; this
explanation has practical implications for policymaking and
secure and sound online investing.

Theoretical background
Online investments and initial coin offerings

Disintermediation can reduce the costs of online invest-
ing and increase investors’ asset liquidity, especially when
comparing purchasing IPO shares to purchasing ICO tokens
(Egelund-Miiller et al., 2017; Kranz et al., 2019). Moreover,
disintermediation allows amateur investors to participate in
the early stages of start-up projects; formerly, robust regula-
tions and high entry costs limited most such participation to
“accredited investors” (Investor.gov, 2021).

However, the disintermediation of financial markets creates
risk. ICOs are risky because they bypass the due-diligence pro-
cesses and regulations associated with [POs and the rigorous
vetting and assurances promised by crowdfunding websites.
The factors that increase the perceived risk of ICOs include
the following (Table 1): (1) ICOs are largely unregulated and
allow start-ups to raise high funding volumes with little effort;

Table 1 Comparison of IPOs, crowdfunding, and ICOs

(2) in cryptocurrency transactions, no personal information is
exchanged, ensuring anonymity; (3) investors rely on business
ideas instead of liable enterprises; (4) ICOs are characterized
by highly inconsistent presentations; (5) ICOs avoid the costs
of compliance and intermediaries (Diirr et al., 2020); and most
importantly, (6) ICO investments include technology-enforced
lockups of undetermined length (Kranz et al., 2019). Such
lockups constitute a nontransparent risk factor that ICO inves-
tors may perceive as unpredictable and noncontrollable. Given
these risk factors, it is unsurprising that a 2018 study estimated
that 78% of ICOs were fraudulent (Dowlat, 2018).

Despite these risks, investors continue to participate in
ICOs. According to the crowdfunding literature (e.g. Hoegen
et al., 2018), relevant antecedents of investment decisions
include cognitive characteristics such as the way of thinking,
heuristics used, and the need for cognition of the investor
(Burtch et al., 2016; Choy & Schlagwein, 2016). Contextual
factors that influence decision-making in the crowdfunding
context include affordances, general features or function-
alities of the crowdfunding platform and immediate sur-
roundings, and mobile access (Burtch et al., 2015; Choy &
Schlagwein, 2016). We rely on this general understanding
of investment antecedents from the crowdfunding literature
because crowdfunding and ICOs are conceptually related,
and scholars view ICOs as an advancement of crowdfunding
(Kranz et al., 2019; Rohr & Wright, 2019).

Examining the ICO-related literature, research shows that
ICO investors (even experienced ICO investors) rely heavily
on superficial signals, often omitting a careful analysis of firm

Nr IPOs Crowdfunding

ICOs

1 Regulated by the law and generalized proce- Regulated by the terms and conditions of crowd-

dures of IPOs (Mujalovic et al., 2020)

High effort and high costs of conducting an
IPO (Chod & Lyandres, 2018)

2 Reduced anonymity — due diligence and
licensing processes are meant to increase
transparency (Chod & Lyandres, 2018;
Kranz et al., 2019)

3 Publicly known and reputable enterprises
standing behind offered shares; processes
and responsibilities are regulated

funding websites

4 Regulation of what information must be
made available to the general public and
how it must be reported (Mujalovic et al.,
2020)

5 Network of intermediaries (stock
exchanges)

2016)

6  Contractually regulated lockup periods
(Field & Hanka, 2001)

Moderate effort for moderate funding volumes
compared to ICOs and IPOs

Intermediaries (crowdfunding platform) observing
crowdfunding campaigns and determining the
degree of anonymity (Troll et al., 2019)

Business ideas spark expectation. The crowdfund-
ing website and its terms and conditions deter-
mine responsibilities (Troll et al., 2019)

Generalized form of presentation of crowdfunding
campaigns; platform dictates information that
entrepreneurs must provide (Troll et al., 2019)

No lockup periods; if funding goals are not being
reached, requestors return funds to investors

Largely unregulated (Diirr et al., 2020;
Fisch, 2019)

High funding volumes with low effort
(Diirr et al., 2020; Fisch, 2019)

ICO issuers and investors are anony-
mous (Diirr et al., 2020; Fisch, 2019;
Kaal & Dell’Erba, 2018)

Reliance on business ideas rather than
on liable enterprises (Diirr et al.,
2020; Fisch, 2019; Kaal & Dell’Erba,
2018)

Inconsistent presentation of ICOs
(Fisch, 2019; Kaal & Dell’Erba, 2018)

Products or services are sold, and the crowdfunding Tokens are sold directly to the customer;
website facilitates the exchange (Durward et al.,

ICOs avoid the costs of intermediaries
(Diirr et al., 2020)

Technology-enforced lockups of unde-
termined length (Kranz et al., 2019)

(Kickstarter.com, 2017)
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characteristics and making investment decisions based on lim-
ited information. Such signals include technical white papers
and high-quality source code (Fisch, 2019), as well as non-
rational aspects such as a “CEO beauty premium,” general
blockchain discourse, Twitter sentiment, and general emo-
tionality (Albrecht et al., 2019, 2020; Colombo et al., 2022),
which increase investors’ investment intentions and funding
amounts even though they do not allow investors to assess the
safety of the ICO investment. Furthermore, ICO investors are
primarily motivated by ideological, technological, or financial
motives (Zhao et al., 2021). Previous studies examining the
heuristics used by investors to assess the trustworthiness of an
ICO (Shrestha et al., 2021) and trust formation in cryptocur-
rencies such as bitcoin (Marella et al., 2020) show that ICOs
from countries with stronger institutions positively influence
investment intentions (i.e., they receive higher investment
amounts). Moreover, when faced with fewer ICO regulations,
investors use the country of origin as a proxy for the unob-
served trustworthiness of the ICO. Taken together, the prior
literature confirms that investors rely on more superficial cues
in environments with limited information.

ICO issuers use such signals in the form of persuasion
signals as advertising tactics to convince investors to fund
ICO projects. Interestingly, Momtaz (2020, p. 2) found that
“(...) the absence of institutions that verify endogenous sig-
nals may induce a moral hazard in signaling.” Consequently,
a moral hazard problem arises for investors (Fisch et al.,
2021; Momtaz, 2020), which is on the one hand induced by
the technology-enforced lockup periods that cause inves-
tors to not fully trust the information provided by issuers.
On the other hand, the use of persuasion signals based on
less relevant information encourages investment intentions.

Taken together, these findings explain why investment
activity in ICOs is high, despite the risks involved. Persua-
sion signals as cognitive stimuli fall into the category of
superficial signals and are therefore expected to positively
influence ICO investment decisions. Furthermore, Momtaz
(2020) addressed the effect of signaling on investment
intention, but to the best of our knowledge, no study has
examined the interaction effects of persuasion signals and
lockups as moral hazards, and their impact on the intention
to invest, perceived plausibility, and risk perception among
online investors. Therefore, it is important to develop a
contextualized argument for how the interplay of rational
but non-ratable factors (investment conditions embedded in
technology-enforced lockups) and non-rational factors (SM
persuasion signals) influence investment decisions.

Technology-enforced lockups

The concept of lockup is known for traditional stock
investment, in which shares are sold to pre-underwriting
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shareholders who contractually agree not to sell their shares
for a predefined period after the IPO (Field & Hanka, 2001).
Traditional stock IPOs are issued through a trusted inter-
mediary, that is, a regulated stock exchange. ICO issuers
distribute their tokens directly to investors without interme-
diaries. Furthermore, intermediaries support trades of ICO
tokens only when they expect enough activity to sustain
their value. Moreover, while ICO lockups are technology-
enforced, intermediaries may not support the exchange of
tokens that do not adhere to common technological for-
mats (e.g., ERC-20, ERC-223, or ERC-777 token formats).
Only after the ICO tokens are standardized and listed on
an exchange platform trading will be possible (Kranz et al.,
2019).

Technology-enforced lockups, therefore, require ICO
investors to keep their ICO tokens until funding goals are
reached, standardized token formats are established, and
project goals are realized, for exchange platforms to list
the tokens (Kranz et al., 2019). Until the ICO tokens are
listed on an exchange, investors commit resources to fund
the business idea until the lockup terms are met. In other
words, their financial resources will remain illiquid for an
indeterminate period.

As Table 2 shows, the main difference between IPO lock-
ups and the technology-enforced lockups of ICOs is inves-
tors’ certainty regarding when they can sell an ICO token
because technology-bound specifics must mature before
trading occurs (Aschauer et al., 2017; Rossi et al., 2019).
On the other hand, IPO lockups require an investor to hold
a share for a known, fixed number of calendar days, which
makes risk more manageable (Garfinkle et al., 2002; Keas-
ler, 2001a, 2001b).

There are substantial differences between the theoretical
concept of lock-in periods from the business studies and
IS literature and the theoretical concept of technology-
enforced lockups. The most prominent difference is that
lock-in periods are contractually determined, and both
parties in the exchange are aware of the lock-in period’s
conditions (Farrell & Klemperer, 2007). Furthermore,
in lock-in periods, consumers may terminate contracts
before they expire (Yang et al., 2020), which subjects the
consumer to a financial penalty. In technology-enforced
lockups, no such option exists. Finally, lock-in periods are
subject to regulatory restrictions (Congress, 2013; CRTC,
2013; European Union, 2009); technology-enforced lock-
ups are not.

Lockups affect the value of IPOs and ICOs in different
ways. Underwriters of IPOs naturally prefer longer lockup
periods because they allow the market to stabilize. In con-
trast, shareholders generally prefer shorter lockup periods,
because shorter periods improve their ability to act and react
to the market (Keasler, 2001a). Research on IPO lockup
periods has revealed that regardless of the lockup period’s



Electronic Markets (2023) 33:31

Page50f25 31

Table 2 Differences between IPO lockups and ICO lockups (technology-enforced lockups)

IPO lockups

ICO lockups
(technology-enforced lockups)

IPO lockups are based on a contractual agreement (Field & Hanka,
2001)

IPO lockups are typically limited to a six-month fixed period (Garfinkle
et al., 2002)

Unless shareholders are restricted from engaging in resale by contractual

agreements, stocks can be traded via the stock exchange

Stocks are sold to pre-underwriting shareholders at a discount, and they

contractually agree not to sell their shares for a predefined period after

the IPO (Keasler, 2001b). Communication is clear and equally shared
in this process between the issuer and the investor

ICO lockups are determined through technology specifics of cryp-
tocurrency transactions and are dependent on the will of the token
issuer (Yadav, 2017)

The token issuer and the development progress of the ICO project
determine the length of ICO lockups. Hence, the length of the
lockup is uncertain to an investor

ICO tokens are difficult to sell after purchase unless they adhere to
common token formats and are listed on a cryptocurrency exchange
platform (Kranz et al., 2019; Rossi et al., 2019; Yadav, 2017)

ICO tokens at a presale can be acquired at a considerable discount,
yielding great profit potential and considerable risks (CNN Busi-
ness, 2018). Tokens are locked up for an indeterminate period, and
information is unequally distributed between the token issuer and
the investor

length, IPO stocks have statistically abnormal returns
of — 1.5%, in addition to trading volumes that increase sig-
nificantly (i.e., by 40-45%) after the unlock date (Field &
Hanka, 2001; Garfinkle et al., 2002). In IPOs, contract-
based lockups create value for investors by ensuring that
they know when they can expect to realize a return by selling
their shares.

It is important to note that if a token never gets listed
on an exchange platform, it may never have real-world
value, and an investor’s money may consequently remain
perpetually locked up or be lost forever (Coinopsy, 2022).
For risk-tolerant investors, an advantage of the lockup
period’s indeterminacy is that tokens at the presale are
commonly offered at a considerable discount, and suc-
cessful early-stage investments have high-profit potential
(Amsden & Schweizer, 2018; CNN Business, 2018). Such
discounts are offered to overcome concerns about uncer-
tainty and risk of less risk-tolerant investors that a token
may never reach the maturity necessary to be listed on an
exchange. To win over investors and mitigate their uncer-
tainty and concerns about risk, ICO issuers often turn to
SM. Specifically, they craft SM posts with persuasion sig-
nals designed to highlight the opportunities afforded by
investing in ICOs.

Signaling theory and social media persuasion
strategy

Signaling theory explains how two parties (buyer and seller)
exchange information at the pre-contractual stage when a
substantial amount of information remains hidden as is the
case in ICOs (Wells et al., 2011). Therefore, sellers com-
municate signals to buyers “to convey information credibly
about unobservable product quality” (Rao et al., 1999, p.
259). Signaling theory has been applied to contexts where

individuals have limited information or where informa-
tion about a product is asymmetric (Dawson et al., 2016;
Kirmani & Rao, 2000). In such contexts, buyers use sig-
nals as heuristics to assess the quality and reduce product
uncertainty.

Signaling has some overlap with nudging, which means
that nudging could potentially provide a theoretical lens for
this research as well. Rooted in the psychological literature,
nudging is based on the assumption that humans are prone
to bias in their decision-making due to bounded rationality
(Simon, 1955). This means that human decision-making
is based on externally induced heuristics that bias the out-
come of human decisions (Tversky & Kahneman, 1974).
While nudges have been successful in predicting results,
existing studies on nudges have been conducted mainly in
offline contexts (Schneider et al., 2017, 2020; Weinmann
et al., 2016).

Despite the large literature base on nudging theory, we
chose to focus on signaling because nudges and signaling are
conceptually distinct: nudges typically involve mechanisms
associated with the external perspective of the ICO issuer
(often the external perspective of the seller in the existing
literature), and they are the mechanisms that influence an
investor’s decision (Schneider et al., 2020; Weinmann et al.,
2016). By contrast, signaling takes the investor’s internal
perspective (in the existing literature, often the buyer’s
internal perspective) on the psychological mechanisms of
the decision-making process. Appendix 6 summarizes the
literature on nudging that has informed our study.

In this study, we do not only focus on an (exclusively)
online context but also on the internal perspective of the
investor. For this reason, our study uses signaling theory
to explain the cause-effect relationships of ICO investment
intentions and their implications for technology-enforced
lockups.

@ Springer
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We extend the concept of signaling in online markets by
assessing the power of persuasion signals in the context of
online decision-making, where individuals typically rely on
cognitive shortcuts (heuristic signals) when sorting through
a plethora of stimuli (Y. Chen et al., 2019; Cialdini, 2009;
Kahneman, 2012).

For more than a decade, SM has been the preferred tool
for attracting business contacts and investors (Kazienko
et al., 2013; D. Lee et al., 2018). Consequently, ICO issu-
ers use SM to attract attention in crowded online financial
marketplaces. Evidence suggests that an effective SM strat-
egy can make a company visible in competitive markets and
facilitate the achievement of business goals (Albrecht et al.,
2020; Manthiou et al., 2014).

For many ICO issuers, the value of their SM strategy
cannot be overestimated, as the strategy involves more than
just the marketing of online investments; it affects the issu-
ers’ future receivables and ability to sustain business opera-
tions (Albrecht et al., 2020; Mai et al., 2018). In particu-
lar, existing research supports the fact that ICO investors
rely on superficial cues, rather than on a careful analysis
of facts (Marella et al., 2020; Shrestha et al., 2021; Zhao
et al., 2021). Therefore, SM strategy is directly related to
the pricing and legitimacy of investment offers such as ICOs
(Chanson et al., 2018), as encouraging investment in SM
is positively correlated with funding success (Amsden &
Schweizer, 2018; Jin et al., 2020). This also leads to the
moral hazard problem discussed above (Fisch et al., 2021;
P. Momtaz, 2020).

Persuasion signals are embedded in posts, such as
images of happy investors spending the proceeds from
the sale of an ICO token or written endorsements from
business leaders. Such persuasion signals direct investor’s
attention to nonrational cues about the benefits of invest-
ment decisions that are positive or easy to digest (Ofir
& Sadeh, 2019). Cialdini (1984) proposed that six types
of signals (liking, reciprocity, social proof, consistency,
authority, and scarcity) influence human decision-making
in a broad variety of contexts — ranging from purchasing
decisions and charitable donations to phobia remission and
explaining suicide patterns (Cialdini, 2009). To determine
which persuasion signals are most commonly used by ICO
issuers in SM, we conducted a closet qualitative analysis
(Sutton, 1997; details in Appendix 1). We found that ICO
issuers frequently use social proof and authority as persua-
sion signals.

Next, we explain factors that influence the effectiveness
of the signals. Existing research on social persuasion has
yielded mixed results regarding the effectiveness of persua-
sion signals such as social proof and authority. In particular,
the effectiveness and interaction effects of persuasion signals
vary with contextual factors, which are discussed in the fol-
lowing sections.

@ Springer

Social proof refers to the behavior of unknown others
that serves as evidence and reference for one’s own behavior
(Cialdini, 1985). For example, the effects of social proof
can be seen in stock price fluctuations that are based on the
behavior of market participants rather than on new informa-
tion (Graham, 1999; Scharfstein & Stein, 1990).

Existing research on the persuasion signal of social proof
has examined its effects in a variety of contexts, including
past sales and “word of mouth (WOM)” (Li & Wu, 2018),
friends on a large online peer-to-peer lending site (Liu
et al., 2015), phishing attacks (Goel et al., 2017; Wright
et al., 2014), and online reviews (Moe & Schweidel, 2012).
In general, social proof positively influences certain behav-
ioral effects, such as the herding effect (Li & Wu, 2018) or
the bandwagon effect, which encourages individuals to con-
tribute to prior positive content and discourages them from
contributing to prior negative content (Moe & Schweidel,
2012). These effects can even be reinforced by suggesting
specific outcomes, for example, social outcomes of mes-
sages are perceived as less susceptible to those that promise
materialistic outcomes (Wright et al., 2014). However, in
the context of money lending, lenders were no more likely
to follow a friend’s social-proof signal than a stranger’s.
Only when the context of the study was disaggregated by
type of friendship (offline vs. online) did an offline tie of the
lender show a positive effect, while an online tie showed
a negative effect on following with the bid (D. Liu et al.,
2015). It should be noted that the lack of credibility of a
content or message with social proof, as well as the lack of
motivation to pursue certain outcomes, can lead to divergent
outcomes (Goel et al., 2017). Nevertheless, social proof can
lead to counterintuitive behaviors. For example, negative
social proof (e.g., poor credit scores in microloan markets)
can increase herding dynamics, while favorable signals of
social proof (e.g., borrower characteristics, such as a friend’s
endorsement) weaken herding effects (Zhang & Liu, 2012).
Overall, the social proof is a strong indicator for individuals’
intentions and behaviors, but the results of existing research
vary by context.

The signal of authority involves positive responses from
individuals to those who possess fame, expertise, or other
forms of notoriety (Bushman, 1984). For example, profes-
sors, doctors, celebrities, politicians, and industry leaders
are able to credibly signal authority (Oinas-Kukkonen &
Harjumaa, 2008).

Prior research has identified factors that define the effec-
tiveness of authority signals in different contexts, such as
social media (Djafarova & Rushworth, 2017), online used
car markets (Dimoka et al., 2012), and software development
(Moreno & Terwiesch, 2014). Typical signals of authority
are celebrity status, third-party endorsements, and reputa-
tion. Authority positively affects a source’s credibility, social
identification, and behavioral outcomes such as purchase
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intention (Djafarova & Rushworth, 2017) and bidding inten-
tion (Moreno & Terwiesch, 2014). For example, celebrity
status on Instagram influences purchase behavior (Djafarova
& Rushworth, 2017). Interestingly, non-traditional celebri-
ties (bloggers, YouTube personalities, and “Instafamous”
profile owners) are more credible and relatable than tra-
ditional celebrities and thus have a stronger influence on
consumer decisions. In addition, authority signals such as
third-party product endorsements also significantly reduce
product uncertainty (Dimoka et al., 2012).

In summary, the existing literature has described a variety
of contextual factors that determine the effectiveness of per-
suasion signals such as social proof and authority. In particu-
lar, celebrity status, third-party endorsements, and changes
in reputation scores determine the success of authority sig-
nals and were therefore included in our study design.

To the best of our knowledge, no study has examined
the interaction between persuasion signals and technology-
enforced lockups. Therefore, to fill this gap in the IS litera-
ture, we incorporate insights from existing research into our
theorizing and experimental design; these insights support
our testing of the interaction effects of technology-enforced
lockups and persuasion signals.

Hypotheses

Given that ICOs present both opportunities and risks, we
argue that to reach investment decisions, investors weigh per-
ceptions of opportunity against perceptions of risk, paired
with plausibility perceptions. Investors in an ICO-backed
early-stage venture commit resources in exchange for the
opportunity to purchase substantially discounted tokens. In
making ICO investment decisions, investors weigh the pos-
sibility of profit against the unknown length of the business
project’s development phase, the uncertainty about ICO
standards, and the lack of a trusted exchange. To tip the bal-
ance between opportunity and risk in favor of opportunity,
firms offer early investors tokens at a significantly lower price
than they predict the tokens will be worth when sold on open
markets (Amsden & Schweizer, 2018; CNN Business, 2018).

Committing to an ICO with a technology-enforced lockup
requires strong initial trust in the issuer’s ability to cope with
substantial fraud risks (McKnight et al., 1998) or with the
failure to raise sufficient capital. Risk is an important driver
of decision-making when uncertainty and information asym-
metry are present (Dimoka et al., 2012; D. Kim & Benbasat,
2009), such as when potential investors are uncertain about
when an ICO will mature or lack a detailed understanding of
a business venture’s viability. If the investment fails, inves-
tors lose the resources used to purchase tokens and are left
with an otherwise worthless investment (Coinopsy, 2022).
Evidence suggests that many ICO issuers have no intention
of realizing their forecasted business achievements, leading

to 84% of ICOs including no more than mere ideas (Ernst
& Young, 2017); according to Dowlat (2018), 78% of ICOs
could be fraudulent. We argue that despite the possibility
of profits offered by ICO tokens and given the uncertainty
about whether ICOs can generate profits, investors will be
less likely to commit to purchasing ICOs with technology-
enforced lockups. Thus, we hypothesize the following:

Hypothesis 1: An indeterminate, technology-enforced
lockup will negatively affect the decision to make an ICO
investment if no persuasion signals are present.

Signals help investors estimate the value of their invest-
ments, under situations of high levels of uncertainty regarding
the investment’s outcome and the actual quality (Crawford &
Sobel, 1982; Dimoka et al., 2012). Effective signals are vis-
ible, clear, credible, and differentially costly (signals that are
more costly for bad sellers than for good sellers) (Rao & Mon-
roe, 1989) and help buyers reduce information-search costs.

Using signaling theory, our study suggests that ICO issu-
ers leverage SM to distribute persuasion signals about the
opportunities of ICO tokens to mitigate potential investors’
concerns about the risks associated with technology-enforced
lockups (Aggarwal et al., 2012; Kirmani & Rao, 2000).
Because ICOs are a rather novel investment option, many
investors lack the personal expertise or experience neces-
sary to evaluate the risks of lockups. Potential investors will
look for evidence of quality in the issuer’s SM posts, such as
the timing of announcements (e.g., early- or late-round pur-
chases) and whether the information has been acquired from
observing the behavior of other people, from the opinions
of trusted people (e.g., authority figures) or, more generally,
from the information found in the moment itself (e.g., SM
posts; Lee et al., 2015; Liu et al., 2015). Generally, the evi-
dence suggests that persuasion signals can become powerful
drivers of investors’ purchasing decisions (Wells et al., 2011).

Issuers use social proof and authority tactics to communi-
cate signals to investors about the quality of ICOs. A poten-
tial investor may interpret signals of social proof as evidence
that many others trust the ICO issuer and that they have
acted based on positive incentives that outweigh existing
disincentives. This logic is consistent with a study that found
that social proof encouraged high-risk behavior in high-risk
online situations, such as phishing (Wright et al., 2014). As
mentioned above, an investor may similarly weigh sugges-
tions from authority figures who possess expertise, fame, or
other forms of notoriety (Bushman, 1984). For example, a
potential investor may perceive signals from an ICO invest-
ment specialist (whose authority is evidenced by signals
such as job title, job description, or references) as credible
investment advice. In other words, this logic suggests that in
ambiguous decision-making situations (such as purchasing
ICO tokens from an unknown company), potential investors
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are more likely to invest in an ICO when presented with
social proof or advice from an authority figure.

Theoretically, persuasion signals will trigger automated
information processing that positively affects decisions to
make investments (Djafarova & Rushworth, 2017; Moreno
& Terwiesch, 2014), which leads to greater compliance
with ICO issuers’ requests (Dawson et al., 2016). Thus, we
hypothesize the following:

Hypothesis 2: Persuasion signals on social media will
positively affect the decision to make an ICO investment
if no technology-enforced lockup is present.

Extant research has demonstrated that token issuers seek to
reduce perceived information asymmetry by signaling the qual-
ities of their ICO to investors (Fisch, 2019; Giudici & Adhami,
2019). Persuasion signals focus on earning investor trust and
putting to rest any concerns about cost, lockups, and other ICO
qualities (Connelly et al., 2011; Sanders & Boivie, 2004).

Research on persuasion signals has confirmed risk-mitigat-
ing positive effects for many different investment types and
online purchasing behavior (Agarwal et al., 2012; Dimoka
etal.,2012; Li & Wu, 2018; D. Liu et al., 2015; Moreno & Ter-
wiesch, 2014). For example, signals of herding on large online
peer-to-peer lending sites stimulate lending behavior (Liu
et al., 2015). In online service markets, numerical reputation
scores and unstructured reputational information serve as qual-
ity signals that lead requesters to accept higher bids (Moreno
& Terwiesch, 2014). Finally, extant research has revealed that
electronic word of mouth helps ventures obtain higher funding
amounts and better valuations (Aggarwal et al., 2012).

Building on the persuasion-signal literature, we evaluate
whether social proof and authority serve to mitigate inves-
tors’ aversion to investing in ICOs, amplify their plausibil-
ity perceptions of ICOs, and reduce their risk perceptions
of ICOs. We argue that even under high levels of risk, SM
persuasion will motivate potential online investors to pur-
chase ICO tokens. Moreover, we argue that by introducing
persuasion signals, ICO issuers will be able to cloud poten-
tial investors’ fears about ICOs with lockups and encourage
them to invest. Thus, we hypothesize the following:

Hypothesis 3: In the presence of a technology-enforced
lockup, persuasion signals will positively affect the deci-
sion to make an ICO investment.

Method

We adopted a 2 X 2 factorial, between-subjects experimental
design with a sample of 473 participants. The four experi-
mental scenarios included two manipulations: a manipula-
tion of the presence of technology-enforced lockups and a
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manipulation of persuasion signals. The lockup scenario
informed participants of an ICO investment opportunity
in which the tokens to be acquired could not be resold or
traded. The no-lockup scenario informed participants that
tokens were already listed on exchange platforms and could
be sold or traded at any time. The manipulations of the per-
suasion signals were included in the screenshots of actual
ICO SM posts (Appendix 4). We incorporated signals of
social proof and authority in the picture, in the caption, in
the liking, and the subscription numbers of the post. The
posts were designed to emulate posts on Facebook.

Measurement

We operationalized ICO investment decisions via the follow-
ing three constructs to gain a holistic understanding: the par-
ticipant’s intention to invest (adapted from Sia et al., 2009),
perceived plausibility (adapted from Ramiller & Swanson,
2003), and risk perceptions (adapted from Keil et al., 2000).
Using more than one construct enabled us to offer an in-depth
assessment of persuasion signals and the influence of tech-
nology-enforced lockups on investment decisions. The con-
struct of perceived plausibility captured potential investors’
focus on exaggerations and misplaced claims (Ramiller &
Swanson, 2003) and captured the potential negative effects of
the persuasion signals on ICO investment decisions. Together
with the construct of risk perceptions, the three constructs
add depth to the theoretical composition of the cognitive pro-
cess underlying investors’ investment decisions.

Our assessment of the validity and reliability of our meas-
ures (Appendix 3) detected no issues, and we retained all the
items in the ensuing analysis.

Experimental procedure

At the beginning of the study, all the participants were intro-
duced to the topic of the study and the idea of the fictional
new product, called “IngredientScan,” to be financed via
an ICO. We purposefully selected an unknown context to
avoid associations with any existing (blockchain) business
models that would evoke participants’ previous experiences
or expectations.

All the participants received the same information about
the ICO of IngredientScan, such as technical details and
profiles of the founding team. The IngredientScan page was
designed to be as realistic as possible. Following the ICO
profile page, we measured the dependent variables (inten-
tion to invest, perceived plausibility, risk perception) for the
first time. Subsequently, the participants were randomly allo-
cated to four experimental groups. After the manipulations
were presented, we measured the dependent variables for the
second time. Figure 1 depicts the flow of the experimental
procedure.
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Presentation of ICO
details
(“IngredientScan”)

Presentation of
manipulations

Manipulation checks
and capture of
demographics

T1
Measurement of
dependent variables

Introduction to the
concept of ICOs

Experimental Procedure

T2
Second measurement
of dependent variables

Fig. 1 Experimental procedure

Table 3 The 2x2 full factorial experimental design

Persuasion signals Neutral

Lockup Manipulations 1 & 3 Manipulations 1 & 4
Lockup & persuasion signals Lockup & neutral
No lockup Manipulations 2 & 3 Control Groups 2 & 4

No lockup & persuasion signals No lockup & neutral

In total, four manipulations were designed for the study.
Manipulations 1 and 2, technology-enforced lockup and
its neutral counterpart (no lockup), were modeled via a
vignette, which included illustrations to aid understanding.
The concept of a technology-enforced lockup was introduced
to the participants in a way that they were told to make the
upcoming investment decision under a scenario including
either a technology-enforced lockup or no lockup. Directly
afterward, the participants were confronted with manipula-
tions 3 and 4, the SM posts including or not including the
persuasion signals (depending on the scenario).

The manipulation of social proof and authority was
designed to present all the relevant information in the text
box and the caption of the related picture. The pictures of the
posts themselves were consistent across all the experimen-
tal groups. To ensure that only the persuasion signals were
manipulated, without other influences of diverse aspects
coming from the picture, only the captions of the pictures
were modified. Table 3 provides an overview of the 2 x 2 fac-
torial experimental design with all the manipulations (details
of the manipulations appear in Appendix 4).

Pretests and sampling

Regarding our sampling, we did not specifically focus on
risk-seeking and experienced investors but on the general
internet population. This decision was based on the extreme
information uncertainty surrounding early-phase startups that
raise funds through ICOs. Such uncertainty is associated with
the absence of regulations that mandate a structured, trans-
parent information disclosure, which makes the identification

of successful ICOs difficult, even for experienced investors
(Boreiko & Risteski, 2021). More importantly, even though
rational learning theories posit that investors learn to improve
their strategies through experience (Jiang & Verardo, 2018),
the behavioral finance literature has described many psycho-
logical biases that can cause investors with substantial expe-
rience to invest less effectively than they would otherwise
(Boreiko & Risteski, 2021). Moreover, consumers with little
expertise in the intended product category tend to rely exces-
sively on deceptive information cues rather than using them
as one component of a thorough monitoring and decision-
making process (Skitka et al., 2000; Tseng & Fogg, 1999;
B. Xiao & Benbasat, 2011). Focusing only on experienced
investors would have limited our insights into the effective-
ness of heuristic cues like persuasion signals.

Furthermore, most of our participants belonged to the gen-
eral US internet population. A crowd that Amazon Mechani-
cal Turk resembles (Difallah et al., 2018; Ipeirotis, 2010).
Because ICO investors require access to the internet, this
approach seemed natural and reasonable for our context. Fur-
ther, SM signaling (via Facebook) regards nearly everyone
(81%) of the American adult population with a Facebook
account (Wise, 2022), considering the rising importance of
SM advertising for online investments. Moreover, the major-
ity of ICO investors are occasional investors with little expe-
rience (Boreiko & Risteski, 2021; K. Kim & Viswanathan,
2018) and should thus be well represented in our sample. We
acknowledge that risk-seeking and experienced investors may
be less vulnerable to being lured into an investment without
clearly understanding the risks. On the other hand, existing
research has questioned whether investment experience leads
to more effective ICO investment decisions (Boreiko & Ris-
teski, 2021). Therefore, we decided to base our sample on a
cross-section of the general US population without screening
for previous investment experience.

We conducted our pretests in two stages. The sample for
the pretests and the main study was limited to native Eng-
lish speakers. Thomas and Clifford (2017) demonstrated
that online participants are as attentive as participants in a
laboratory setting; accordingly, we collected our main data
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Table 4 Sample size per experimental group

Experimental group Sample size

Lockup & persuasion signals n=111
No lockup & persuasion signals n=123
Lockup & neutral n=123
No lockup & neutral n=116

from two online research platforms: Prolific Academic and
Amazon Mechanical Turk.

We received 548 responses. We screened the data to
exclude the participants who did not finish the survey, did
not respond to all the questions, or did not pass the attention
checks. We opted for the listwise deletion of data because
it is the most rigorous means of ensuring data quality (Alli-
son, 2001). We also checked for excessive completion time,
inconsistent responses, and implausible responses to open-
ended questions. A total of 473 participants qualified for the
final analysis (see Tables 4 and 5).

Results

Lockup without persuasion signals

To evaluate Hypothesis 1, we manipulated the technology-
enforced-lockup scenario (lockup vs. no lockup) to determine

whether it affected the dependent variables, that is, the sub-
jects’ intention to invest in the ICO, the risk perception, and the

perceived plausibility of the ICO. The persuasion signals were
purposefully omitted to enable a comparison of the differences
between the groups regarding the lockup scenario. The experi-
mental groups (lockup and no lockup) were compared using
a repeated measures analysis of variance (ANOVA). Specifi-
cally, we examined the relationship between each of the three
dependent variables (intention to invest, risk perception, and
plausibility), measured before and after the manipulation with
a within-subjects factor (time) and a between-subjects factor
(the experimental group: lockup vs. no lockup). Please find a
detailed table with the statistical results in Appendix 5.

The results, based on comparisons between the two
time points of measurement and between the experimen-
tal groups, revealed no significant differences (p >0.1) for
neither the dependent variable intention to invest in the
ICO (F(1,237)=0.714, p=0.399) nor the dependent vari-
able perceived plausibility of the ICO (F(1, 237)=0.104,
p=0.748) or the dependent variable of risk perception (F(1,
237)=1.065, p=0.303). In other words, no differences were
observed in the outcome variables depending on whether
a technology-enforced lockup was present or not. Thus,
Hypothesis 1 was not supported.

Persuasion signals with no lockup

To evaluate Hypothesis 2, we presented a SM post with per-
suasion signals (no lockup) and compared the results against
a post with neutral stimulus (i.e., no persuasion signals and
no lockup). The results of the repeated measures ANOVA

Table 5 Sample demographics

Demographic Count % Demographic Count %
(N=473) (N=473)
Gender Country
Female 196 41.4% USA 311 65.75%
Male 277 58.6% UK 35 7.49%
Canada 17 3.6%
Portugal 16 3.4%
Poland 16 3.4%
Mexico 10 2.1%
Other 68 14.4%
Age Education
18-22 years 74 15.6% Still in school 17
23-27 years 118 24.9% Secondary-school 7
28-32 years 98 20.7% leaving 110
33-37 years 67 14.2% High school diploma 18
38-42 years 40 8.5% Completed apprentice- 86
43-47 years 25 5.3% ship 51
48-52 years 23 4.9% Higher-education- 150
53-57 years 11 2.3% entrance qualification 25
58-62 years 8 1.7% Vocational secondary
63-67 years 5 1.1% certification
68-73 years 4 0.8% University degree
Other degree
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Fig. 2 Intention to invest: no lockup with/without persuasion signals (repeated measures ANOVA)

for the dependent variable intention to invest revealed a
significant difference (p < 0.05) between the experimental
groups and between the time points of measurement (inten-
tion to invest: F(1, 237)=5.060, p=0.025). Furthermore,
the dependent variable of risk perception also revealed
a significant difference (p <0.1) between experimental
groups and between the time points of measurement (F(1,
237)=2.866, p=0.092).

As Fig. 2 illustrates, in the no-lockup scenario without
persuasion signals (dotted line), the participants’ intention
to invest in the ICO decreased significantly between the time
points of measurement (1 and 2). However, if they were
exposed to the persuasion signals on the SM page (without
lockup), their intention to invest in the ICO remained con-
stant between the time points of measurement (continuous
line). In combination with a significant decrease in risk per-
ception between the time points of measurement, when per-
suasion signals (without lockup) were present, compared to
no persuasion signals, Hypothesis 2 was partially supported.

In this scenario without lockup, the results of the repeated
measures ANOVA for the dependent variable perceived
plausibility revealed no significant differences (p>0.1)
between the experimental groups or between the time points
of measurement (F(1, 237)=0.279, p=0.598).

Persuasion signals with lockup

To evaluate Hypothesis 3 (i.e., the interaction of lockup
and persuasion signals), we introduced a technology-
enforced-lockup scenario to the participants and analyzed
it in combination with and without persuasion signals.

The results were compared to the control condition
(lockup + neutral, i.e., without persuasion signals) with a
repeated measures ANOVA. The analysis revealed non-
significant differences in the intention to invest in and the
risk perception of the ICO (p > 0.1) between the experi-
mental groups, measured before and after the manipula-
tions (intention to invest: F(1,232)=1.778, p=0.184/risk
perception: F(1, 232)=2.412, p=0.122).

As Fig. 3 shows, the participants’ intention to invest in
the ICO significantly decreased between the time points
of measurement (1 and 2) for both the experimental group
with and the experimental group without persuasion sig-
nals. Thus, Hypothesis 3 was not supported.

However, further analysis revealed that the perceived
plausibility (Fig. 4) of the ICO in the investment scenario
with a technology-enforced lockup significantly differed
(p<0.01) between the experimental groups and between
the time points of measurement (F(1, 232)=6.788,
p=0.010). The perceived plausibility of the ICO with a
technology-enforced lockup decreased significantly (con-
tinuous line, Fig. 4) between the time points of measure-
ment (1 and 2) when a SM post with persuasion signals
was presented. A slight increase in perceived plausibility
was observed (dotted line) between the repeated measures
when participants were confronted with the neutral SM
(i.e., no persuasion signals) manipulation.

These results suggested that the persuasion signals did
not positively influence subjects to invest during a tech-
nology-enforced lockup but that the technology-enforced
lockup exerted a negative effect on the perceived plausibil-
ity of the ICO.
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Fig. 3 Intention to invest: lockup with/without persuasion signals (repeated measures ANOVA)
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Fig.4 Perceived plausibility: lockup with/without persuasion signals (repeated measures ANOVA)

Robustness checks (variance of the dependent
variables over time)

We conducted ¢ tests with dependent samples to determine
whether the effects of persuasion signals during technol-
ogy-enforced lockup scenarios were robust. We thereby
contrasted the measures of the dependent variables and
looked for differences between the measurement before and
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the measurement after the manipulation. The results of the
tests are displayed in Table 6 and 7 and are further described
in the following paragraphs.

When a technology-enforced lockup was absent, but per-
suasion signals were present, the intention to invest in the
ICO and the perceived plausibility of the ICO remained con-
stant between the measurement before and the measurement
after the manipulation (Table 6). This finding was consistent
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Table 6 1 test with dependent

. Variables Mean Std. Dev  Std.error 95% conf. interval T df Sign
samples: dependent variables - (two tailed)
without lockup, with persuasion Lower Upper
signals.

Pre Intention to Invest ~ 0.026  1.166 0.105 -0.182 0.235 0.251 122 0.802
Post Intention to Invest
Pre Plausibility 0.084 1.618 0.146 —-0.205 0373 0576 122 0.566
Post Plausibility
Pre Risk Perception 0.129  0.705 0.064 0.003 0255 2.029 122 0.045
Post Risk Perception
Table7 ¢ test with depe.ndent Variables Mean Std.dev  Std.error 95% conf. interval T df Sign. (two
samples: dependent variables - tailed)
with lockup, with persuasion Lower  Upper
signals.
Pre Intention to Invest ~ 0.261 1.164 0.110 0.042 0480 2365 110 0.020
Post Intention to Invest
Pre Plausibility 0.366 1.185 0.112 0.143  0.589 3258 110 0.001
Post Plausibility
Pre Risk Perception 0.018 0.686 0.065 —-0.111 0.148 0283 110 0.777
Post Risk Perception

with those of the repeated measures ANOVA; the persuasion
signals strengthened the participants’ intention to invest.

The post hoc analysis also revealed that under the no-
lockup scenario, the dependent variable of risk perception
decreased significantly (p =0.045) between the time points
of measurement (Table 6). As inferred in Hypothesis 2, this
result indicated that persuasion signals had risk-mitigating
effects in the no-lockup scenario.

Further, the results revealed that in the presence of a tech-
nology-enforced lockup, the intention to invest in the ICO and
the perceived plausibility of the ICO decreased significantly
between the time points of measurement (intention to invest:
p=0.020; perceived plausibility: p=0.001) (Table 7). This
finding confirmed the repeated measures ANOVA; that is, the
persuasion signals positively affected the subjects’ intention
to invest in the ICO only when no lockup was present.

Thus, Hypothesis 2 was partially supported, and Hypoth-
esis 3 was not supported. Interestingly, the results suggested
that technology-enforced lockups represent a serious bound-
ary condition of the effectiveness of persuasion signals.

Discussion

This study provides insights into the interplay between
technology-enforced lockups (e.g., the structure of ICO
investments) and SM strategy (e.g., the use of persuasion
signals) influencing investment intentions and shaping
how online investors view the plausibility and risk of an
ICO. The results of testing hypothesis 1 suggest that a
technology-enforced lockup is a contextual factor that does

not have significant power on its own. Testing hypothesis
2 revealed that persuasion signals have a positive impact
on investment intention, such that the intention to invest
remains consistently high. In contrast, in the absence
of persuasion signals, participants’ investment inten-
tions diminish, an effect we attribute to impulse buying.
Impulse-buying behavior describes participants with high
initial investment intentions that are typically lost over
time, in the absence of further intervention (i.e., persua-
sion signals) (Applebaum, 1951; Y. Liu et al., 2013; Stern,
1962). The results of testing hypothesis 3 indicate that
persuasion signals negatively affect investment decisions,
which is contrary to existing theory. We find that persua-
sion signals, combined with technology-enforced lockups,
make online investors more resistant to the persuasion
tactics of ICO issuers. Hypothesis 3 was not supported,
but this finding is important because it suggests that the
design of investment vehicles shapes whether investors
make sound financial decisions online.

Our findings are important for several reasons. First,
they suggest that perceived plausibility decreases when
investors cannot cash out for an indefinite period of time,
in combination with the ICO issuers trying to oversell their
tokens through persuasive SM signals. If this is true, this
logic explains why technology-enforced lockups alone
have no significant effect but have a negative impact when
combined with persuasion signals. Our results suggest that
the use of persuasion signals in the context of technology-
enforced lockups is ineffective in increasing investment
intentions and appears to damage the perception of an
ICO.
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Our findings extend the theory on persuasion signals
in SM. We introduce a new boundary condition (tech-
nology-enforced lockups) that limits (i.e., moderates)
the effectiveness of persuasion signals in online financial
markets. Specifically, we build on the work of Albrecht
et al., (2019, 2020) and Li and Wu (2018), which sug-
gest that contextual features can limit the effectiveness of
persuasion signals. We explicitly extend this insight by
identifying and testing a specific feature of the context as a
boundary condition, namely technology-enforced lockups.
Our results show that lockups negatively affect investment
intentions and plausibility perceptions when combined
with persuasion signals. To the best of our knowledge,
our study is the first to present a theoretical account
and empirical evidence of the effects of the technology-
enforced-lockup construct. As technology-enforced lock-
ups exist in other contexts (e.g., online crowd workers
(Bruckner et al., 2020)), future studies could extend our
work in such directions.

Discussing our findings in light of existing work, Li and
Wu (2018), for example, found that persuasion signals in
Facebook posts have a positive effect on sales numbers, and
in particular, social proof was suggested to increase product
awareness with greater efficiency than providing consumers
with evidence of product quality. Our study confirms the
findings of Li and Wu (2018) and extends them by exam-
ining high-stakes purchases (ICO investments) instead of
low-stakes purchases (Groupon sales). In support of positive
persuasion effects, Albrecht et al., (2019, 2020) investigated
the influence of Twitter activity on the business success of
ICOs. They found that positive language and a high and
consistent level of interactivity with the community were
positively associated with funding success.

Our study includes social proof from strangers. However,
Liu et al. (2015) found that people are more likely to follow
the “wisdom of the crowd” when the crowd includes both
friends and strangers. Therefore, future work could examine
whether the social proof provided by friends has a stronger
influence on investment decisions than that provided by
strangers. This effect is plausible, because online investors
may feel a social obligation to support their friends, which
may lead them to ignore the risk and uncertainty associ-
ated with technology-enforced lockups; this, in turn, could
lead to a poor decision that negatively impacts economic
value. Since anonymity and trust are key attributes of block-
chain applications such as ICOs, focusing on the effects of
persuasion signals from friends versus persuasion signals
from strangers could shed light on why people make ICO
investments.

In addition, our study extends the understanding of SM
persuasion tactics. We extend Moreno and Terwiesch’s
(2014) work on numerical and verbal persuasion signals in
online service markets to the context of ICO investments.
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Together with the pretests of our study, their context shows
that a combination of numerical and verbal signals has the
strongest effects in terms of increased ICO investment inten-
tions. Although we found that the terms of the investment
opportunity (e.g., technology-enforced lockups) significantly
reduce perceived plausibility, researchers need to better
understand why the combination of formats shapes online
investors’ financial decisions.

Our results have implications for other contexts in which
persuasion signals are used to encourage investments. Con-
sider Aggarwal et al. (2012) and Wei and Lu (2013), who
found that electronic word of mouth (eWOM) and celebrity
endorsements encourage online purchases and venture-cap-
ital funding. Aggarwal et al. (2012) found that the eWOM
from popular bloggers helped ventures receive higher fund-
ing amounts and valuations. Because eWOM and celebrity
endorsements are conceptually similar to persuasion signals
of this study (social proof and authority), in unregulated
online financial investment systems, eWOM/persuasion sig-
nals represent a powerful tool in the hands of cybercriminals
seeking to defraud online investors of their money. To help
solve this problem, our study suggests that regulators could
address this issue by requiring that investment terms (such
as technology-enforced lockups) be clearly communicated
to potential investors. As our data show, such transparency
would reduce perceptions of plausibility and thus promote
sound investment decisions.

Our study also has implications for the context and lit-
erature on ICOs. For example, we describe the differences
between ICOs, classical investments, and crowdfunding and
explain how these differences influence investors’ percep-
tions (which is also a contribution to the crowdfunding liter-
ature as well) (Hoegen et al., 2018). In addition, we examine
the influence of persuasion signals on online investors’ deci-
sion-making. We confirm positive effects, but more impor-
tantly, we find negative effects in the context of funding an
ICO. We show in detail that combining persuasion signals
with technology-enforced lockups negatively affects the per-
ceived plausibility of ICOs, a limiting factor not previously
considered in the signaling literature. Our study illustrates
that individual effects of persuasion signals (social attribute)
and joint effects, with technology-enforced lockups (techni-
cal attribute), play an important role in causal relationships
affecting online financial investments. Although we develop
these insights in the context of ICO success (or failure), they
could be applied to more general online investment contexts
that also include technology-enforced lockups.

Our study has implications for entrepreneurs, issuers of
ICO investment offerings, investors, and regulators. First,
we advise ICO issuers to consider the technical character-
istics of their investments when attempting to attract inves-
tors through SM persuasion signals. Entrepreneurs may find
that SM strategies (including persuasion signals) are less
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effective in attracting investment when technology-enforced
lockups are an attribute of the offering. Instead of relying
on persuasion signals, issuers might consider offering smart
contracts to provide their investors with independent safe-
guards for a trustless investment.

Second, we urge inexperienced investors to look beyond
the SM postings to evaluate how the technical features of an
ICO investment shape risk. Because ICOs are not required
to disclose technology-enforced lockups in their SM posts, it
is important that potential investors have access to the addi-
tional information they need to understand how technology-
enforced lockups affect investment risk. This implication
is particularly important for inexperienced and risk-averse
investors, as they are targeted by ICO issuers who seek to
lure vulnerable people into investing without fully disclosing
the risks involved. Our findings publicly highlight some of
the most prominent pitfalls of ICOs and raise awareness of
their risks for inexperienced online investors.

Third, our study identifies a lever that policymakers can
use to regulate ICO investments. Regulators should pay atten-
tion to how persuasion signals are used on SM platforms to
influence investors and how investment issuers report tech-
nical features. Because customers rely on simple heuristics
when making ICO investment decisions based on SM, regu-
lators should consider implementing mechanisms that “slow
down” thinking and increase the transparency of ICO invest-
ment features (Kahneman, 2012). For example, regulations
that require an ICO issuer’s SM communication to include
clear information on how ICO investments include technol-
ogy-enforced lockups. This transparency could help investors
make better financial decisions. Such regulations would be
consistent with evidence-based policymaking (Gomber et al.,
2018). Given that even experienced investors can be strongly
influenced by biases (Boreiko & Risteski, 2021), this recom-
mendation is also important when considering experienced
and risk-seeking investor profiles. Because investors who
are unaware of ICO investment features such as technology-
enforced lockups are at greater risk, policymakers should
require ICO issuers to provide transparent information about
the investment and intervene to regulate the markets to limit
investor risk. The implementation of government-mandated,
non-negotiable smart contracts is one possible solution for
regulators to address this issue (Bruckner et al., 2022).

Limitations and future research

This study has several limitations. First, because we sought
to examine how ICOs use strategies to attract new investors,
we drew a cross-sectional sample of investors from an online
panel. We acknowledge that a study involving experienced
ICO investors might yield different results. Future research

should thus investigate the effects of technology-enforced lock-
ups and persuasion signals in SM with experienced investors.

In addition, because our sample consisted mainly of the
US internet population, we focused on a population charac-
terized by US values and culture. However, we argue that
our findings are generalizable to populations that have the
same Internet and SM access, common cultural traits and
values, and a comparable disposition to seek risks. However,
we are aware that studies involving participants with dif-
ferent cultural backgrounds may generate different results.

Second, because existing research has suggested that com-
bining persuasion signals exerts a stronger influence on indi-
viduals than single persuasion signals (Li & Wu, 2018), our
manipulations presented our participants with joint persuasion
signals. However, future research should consider using single
signals and additional sets of signals to extend insights on
the rate of change that defines the strength of different social
persuasion setups. We also encourage future research to inves-
tigate the interaction effects of persuasion tactics and various
features of technology-enforced lockups in such settings.

Third, although our experimental design had internal
validity and allowed us to assess causality more effectively
than other ICO studies, which analyze secondary data (K.
Chen, 2019; W. Chen et al., 2020; Fisch, 2019; Guske &
Bendig, 2018), we acknowledge that there is a need for
future research on how various design features of ICO
investments limit the impact of persuasion signals on online
investors. Studies could examine whether the power of per-
suasion tactics varies with issuer type, issuer location, or
specific features of the investments included in, for exam-
ple, Security Token Offerings, Initial Exchange Offerings,
or Nonfungible Tokens.

Lastly, because technology-enforced lockups are only one
example of risk and because persuasion signals are only one
example of risk-mitigation effects for investment markets,
future research could fruitfully explore other mechanisms,
their effects, and the significance of boundary conditions
— like, for example, the implications of nudging and its
influence on potential investors despite technology-enforced
lockups (Schneider et al., 2020; Weinmann et al., 2016).

Studies could also examine the implementation of non-
negotiable smart contracts (Beck et al., 2017, 2018), which
have the potential to serve as regulatory mechanisms for
lockup situations in digital contexts.

Conclusion

ICO issuers use SM persuasion signals to attract investors
and solicit funding. Although we find that persuasion sig-
nals can influence investment decisions, our analysis reveals
that characteristics of ICO investments, such as technology-
enforced lockups, can limit their effectiveness. Specifically,
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we found that the interaction between persuasion signals and
technology-enforced lockups reduces the perceived plausi-
bility of ICO investments. This finding is important because
it suggests that certain characteristics of ICO investments
— in this case, the indeterminate nature of the technology-
enforced lockup — can serve as boundary conditions for the
use of persuasion signals.

In addition to highlighting actions ICO issuers can take
to shape investment decisions, our findings have impor-
tant implications for policymakers seeking to regulate

Appendix

Appendix 1 - Preliminary, Qualitative Closet Study

For the preliminary qualitative closet study, to find out which
persuasion signals are used the most frequently on SM, we
analyzed 334 posts from 69 different ICOs on Facebook. The
aim was to detect the set of persuasion signals that ICOs most
frequently employed. We identified relevant ICO projects
from ICO rating websites and abstracted the first five SM

disintermediated financial markets. Specifically, the find-
ings suggest that, even while respecting the advantages of
disintermediation in blockchain applications, regulators
should require ICOs to disclose certain details of technol-
ogy-enforced lockups and provide binding reports on the
status of token listings. These forms of transparency could
help investors make more rational investment decisions.
This recommendation is particularly relevant to policymak-
ers seeking to limit the fraud originating from ICO token-
issuing entities.

posts after the market launch of a token. All information from
pictures and text was included in the analysis and persuasion
signals were identified based on predefined criteria (see Table
below). Two independent coders analyzed the posts and the
results were compared to each other for inter-rater reliability.
Cohen’s Kappa Score for Social Proof equaled 0.82 and for
Authority 0.71 which are regarded as “almost perfect” and
“substantial” scores for inter-rater reliability (Cohen, 1960).

Social Proof (n = 117 / 334 analyzed posts)

Informing the social media user about the amounts of other people that have already engaged in the ICO.

Authority (n = 164 / 334 analyzed posts)

Display of an ambassador-like, reputable figure that signals positive attributes in favor of the ICO.

Display of a positive review of the ICO.
Liking (n = 54 / 334 analyzed posts)

Mentioning of friends or other people that have engaged in the ICO.
Display of noticeably pretty people (models).
Direct contact with the social media user to trigger empathy.

Reciprocity (n = 15/ 334 analyzed posts)

Referring to a service that was previously conducted for the social media user.

Consistency (n = 5/ 334 analyzed posts)

Referring to the continuance of a previous engagement with the ICO.

Scarcity (n = 94 / 334 analyzed posts)
Highlighting the limited amount of tokens

+ Including a direct call to action, otherwise an opportunity will be missed.

Coding criteria

The study revealed that, in the 334 posts, the persuasion
signal social proof was applied 117 times, and the persua-
sion signal authority was applied 164 times. Social proof and
authority were the most-used persuasion signals, which led

@ Springer

us to focus on these two signals in our main study. Examples
of ICOs that we included in our analysis are: “Curveblock™;
“BrikCoin”; “BitOrb Exchange”, “Curate” and “PointPay”
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Appendix 2 - Measurement Instrument

Intention to invest (Sia et al. 2009)
I am considering investing in the ICO of IngredientScan

I would seriously contemplate investing in the ICO of IngredientScan

It is likely that I am going to invest in the ICO of IngredientScan
I am likely to make future investments in the ICO of IngredientScan

Perceived plausibility (Ramiller and Swanson 2003)

The claims about the ICO of IngredientScan are simply hard to believe

The ICO of IngredientScan has been oversold by its promoters
What I've read about the ICO of IngredientScan seems like hype

Perceived risk (Keil et al. 2000)
I believe IngredientScan has a high probability of success (inverted)

I believe there are very little risks in investing in IngredientScan (inverted)

I believe there are substantial risks in investing in IngredientScan

Measurement instruments

Appendix 3 - Measurement Validation

For assessing measurement reliability and validity, all items
are based on well-established, multilevel constructs that we
measured via 7-point Likert scales (see Appendix II). All
item loadings showed scores with sufficiently high load-
ings above .6 and .7 for the first and second-time point of
measurement respectively. Furthermore, all items exceeded
recommended levels of .5 for the average variance extracted

(AVE), supporting convergent validity. The internal consist-
ency of our measures was assessed by estimating Cronbach’s
Alpha coefficient and composite reliability values. The
Cronbach’s Alpha values are within the acceptable range
(Hair et al., 2010; Nunnally & Jum, 1994) (see Table below).
The discriminant validity of our constructs was assessed by
comparing item-cross loadings, applying the Fornell-Larcker
criterion. Summarized, the results support the validity and
reliability of our measurement model.
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Construct Item N Mean Factor AVE Composite  Cronbach's Square Root
Loadings Reliability Alpha of AVE
Intention to Invest 1109_01 473 4.39 0.954 0.899 0.973 0.963 0.949
(first time of 1109_02 44 0.93
measurement) 109 3 3.99 0.955
1109_04 4.04 0.955
Plausibility (first PL02_02 3.87 0.878 0.819 0.931 0.888 0.905
time of PL02_03 4.05 0.925
measurement) PL02_01 3.86 0.911
Risk Perception KX02_01 34 0.858 0.701 0.875 0.786 0.837
(first time of KX02_02 4.45 0.865
measurement)  py0) (3 4.65 0.786
Factor Analysis first time of measurement
Construct Item N Mean Factor AVE Composite  Cronbach's Square Root
Loadings Reliability Alpha of AVE
Intention to Invest 1107_01 473 4.03 0.971 0.933 0.982 0.976 0.966
(second time of 1107 2 4.09 0.949
measurement) ;3 3.78 0.972
1107_04 3.83 0.971
Plausibility (second PL01_02 3.84 0.934 0.884 0.958 0.934 0.940
time of measure-  py ] (3 3.91 0.942
ment) PLOI_01 375 0.944
Risk Perception KX01_01 3.64 0.89 0.666 0.854 0.739 0.816
(second time of KX01_02 4.55 0911
measurement) o1 (3 471 0.614

Factor Analysis second time of measurement
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Appendix 4 - Manipulations

Manipulation 1: Lockup

Please read the following information and respond to the upcoming questions by taking into account the given scenario.
(Control questions throughout the survey will check if you have read the information carefully)

« Imagine that you can acquire tokens of the ICO project called "IngredientScan” at a very early stage which holds large profit
opportunities if the project becomes successful.

* Though, you will have no access to the tokens acquired until the project is compietely finalized.

This situation is called a lock-up situation and means, that the tokens you acquire have to be hold despite fluctuations in price,

until the completion of the project.

How long the lock-up situation will last is unknown.

[/
\!

n
@/,n

> ThelCO » You can acquire the tokens of IngredientScan at a very
early stage, which yields high profit potential.
» Though the tokens cannot be resold, until the funding
stage of the project is completed and the tokens get
listed on exchange platforms.

i
\\

» This means, you have to keep your token despite any
fluctuations in price until the tokens get listed on ICO
exchange platforms.

with ion of the above il lock-up situation, that you are are looking for opportunities to invest your money
profitably.

The ICO of IngredientScan has especially caught your attention.

Because you know that ICOs communicate with their customers via social media, you already followed the Facebook page of
IngredientScan and came across the post you will see on the next page.

If you have understood the scenario, pleas click “Next” to continue.

Manipulation 2: No lockup

Please read the g and resp to the g by taking into account the given scenario.
(Control questions throughout the survey will check if you have read the information carefully)

« Imagine that the project of IngredientScan has already been realized and you are able to resell the acquired tokens immediately after
your investment.

« This means, that you will have the freedom to trade them any time after acquisition, allowing you to resell your tokens for example
when a drop in value is expected.

g

i
W

|
|
i

-7~

[

» ThelCO

» You can acquire the tokens after completion of the I1CO
funding stage, and trade them freely on crypto-exchange
platforms.

» You can resell the purchased tokens at any time if you
should wish to (If for example a drop in market value of
the token is expected).

with of the above i situation, that you are are looking for opportunities to invest your money
profitably.

The ICO of IngredientScan has especially caught your attention.

Because you know that ICOs communicate with their customers via social media, you already followed the Facebook page of
IngredientScan and came across the post you will see on the next page.

If you have understood the scenario, pleas click “Next” to continue.

@ Springer
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Manipulation 3: Persuasion signals (social proof & authority)

K

r "

IngredientScan

Lo

IngredientScan
@IngredientScan
Home

Posts

Reviews

e Uke

N\ Folow 4 Share

ngredientScan ,
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high Dr. Stinz

Professor Dr. Stinz is an expert in he field of Initial Con Offerings
and works for the famous ICO rating platiorm ICO-Observer.

Professor Dr.

3 #heICOof
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#1million

Trust Score A+
Professor Dr. Stinz

More than
3000 People
have already
invested.

O Comment

N O S

4.9 0stof 5 Based on the opinion of 50
people

.

34 Invite your friends to ke this Page
s 470,029 people like ths

800,085 people foliow this

About See At

=) Typically repiies within an hour
Send Message
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+. Techno
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Science, Technology & ok Like
Engneenng
Orvium
cence Technoiogy & o Like
Engineering
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Y Science. Technology & Wb Uike
Enguneenng
Tuge Espafio 0

Facebook ©2018

Manipulation 4: Neutral (control group)

[

r "

IngredientScan

]
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@IngredientScan
Home

Posts

Reviews

Videos

Info and Ads

v Like

3\ Follow A4 Share

The ICO of is ing new

o Like

O Comment

&> Share

Q
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See All
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Send Message
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Science, Technology & Engineering

Related Pages
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Science, Technology &
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Science, Technology &
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Engineenng

e Like

Deutsch - Torkge - Espafiol - | 4
¢s (Brasi
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Appendix 5 - Repeated Measures ANOVA Results

Variable Type III sum of squares df Mean square F Sig.
H1: Point of measurement*lockup*no persuasion signals

Intention to invest 0.379 1 0.379 0.714 0.399
Risk perception 0.260 1 0.260 1.065 0.303
Plausibility 0.070 1 0.070 0.104 0.748
H2: Point of measurement*no lockup*persuasion signals

Intention to invest 2.985 1 2.985 5.060 0.025
Risk perception 0.726 1 0.726 2.866 0.092
Plausibility 0.256 1 0.256 0.279 0.598
H3: Point of measurement*lockup*persuasion signals

Intention to invest 1.098 1 1.098 1.778 0.184
Risk perception 0.561 1 0.561 2412 0.122
Plausibility 5.227 1 5.227 6.788 0.010
Test of betweensubjects effects — point of measurement*experimental group

Appendix 6 - Focal Nudging Literature

in Information Systems Research

Authors (year of publication) Title Publication

Angst & Agarwal (2009)

Corbett (2013)

Dennis et al. (2020)
Hashim et al. (2018)
Ho and Lim (2018)
Kim and Dennis (2019)

Kretzer and Maedche (2018)

Liu et al. (2019)

Loock et al. (2013)
Schneider et al. (2020)
Weinmann et al. (2016)

Xiao et al. (2022)

“Adoption of Electronic Health Records in the
Presence of Privacy Concerns: The Elaboration
Likelihood Model and Individual Persuasion”

“Designing and Using Carbon Management Systems
to Promote Ecologically Responsible Behaviors”
“Digital Nudging: Numeric and Semantic Priming in
E-Commerce”

“Central Role of Moral Obligations in determining
Intentions to Engage in Digital Piracy”

“Nudging Moods to Induce Unplanned Purchases in
Imperfect Mobile Personalization Contexts”

“Says Who? The Effects of Presentation Format and
Source Rating on Fake News in Social Media”

“Designing Social Nudges for Enterprise
Recommendation Agents: An Investigation in the
Business Intelligence Systems Context”

“Unraveling the “Social” in Social Norms: The
Conditioning Effect of User Connectivity”

“Motivating Energy-Efficient Behavior with Green IS:
An Investigation of Goal Settingand the Role
of Defaults”

“Nudging users into digital service solutions”

“Digital nudging”

“The Effects of Information Nudges on Consumer
Usage of Digital Services under Three-Part Tariffs”

MIS Quarterly

Journal of the Association for Information
Systems

Journal of Management Information Systems

Journal of Management Information Systems

MIS Quarterly

MIS Quarterly

Journal of the Association for Information
Systems

Information Systems Research

MIS Quarterly

Electronic Markets

Business & Information Systems Engineer-
ing

Journal of Management Information Systems
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as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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