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Abstract: When investing in blockchain-based crowdfunding campaigns, choosing the right one is
difficult. Therefore, it is important to recognize success factors that express the value of the specific
campaign. This study is aimed at determining the success factors impacting the investors’ decision to
fund blockchain-based crowdfunding campaigns and ranking them according to their importance in
decision-making. An online survey was employed to collect expert opinions. The modification of the
visual analogue scale matrix for criteria weighting methodology called VASMA-L was presented in
this study to rank the list of the predetermined factors. To reduce the uncertainties in the decision-
making process and the cognitive overload of the survey respondents, all the predetermined success
factors were split into two smaller groups and assessed as those that fit both traditional and blockchain-
based crowdfunding models and those that are specific only to the blockchain-based crowdfunding
model. The main findings disclose that the three factors with the highest VASMA weights are from the
first group. This means that when selecting the specific crowdfunding campaign to invest in, investors
use common factors rather than those specific to blockchain-based crowdfunding. Only investor
preferences were chosen and analyzed for successful blockchain-based crowdfunding campaign
investment in this research. The VASMA-L methodology might help compare several criteria groups
and select the most important ones. In addition, this weighting methodology might help investors to
choose the most thrilling blockchain-based crowdfunding campaigns to fund.

Keywords: blockchain-based crowdfunding; blockchain-based crowdfunding campaign; success
factors; VASMA weighting; VASMA-L; funding; risk

1. Introduction

In the past few years, blockchain-based crowdfunding has emerged as a notewor-
thy economic phenomenon, particularly in 2017/18, providing an important means of
financing ventures. This new form of crowdfunding is represented by Initial Cryptoasset
Offerings (ICOs) and, more recently, Security Token Offerings (5TOs). The blockchain-based
crowdfunding model is a very new topic in literature, thus there are not many available
literature sources to define blockchain-based crowdfunding. According to Hartmann et al.
(2019), blockchain-based crowdfunding has unique characteristics that distinguish it from
traditional crowdfunding. Therefore, success factors that impact investments in traditional
crowdfunding may not necessarily apply to blockchain-based crowdfunding. Under-
standing the similarities and differences between the various crowdfunding models and
identifying success factors is crucial in designing successful blockchain-based fundraising
campaigns and evaluating investments for potential investors.

In the previous study (Venslavieneé et al. 2021), success factors for traditional crowd-
funding were discussed. By applying the VASMA weighting method, the essential success
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factors of traditional crowdfunding campaigns for investors were identified. Continu-
ing that research, this paper will be dedicated to blockchain-based crowdfunding success
factors and the comparison between traditional crowdfunding and blockchain-based crowd-
funding success factors. This study is aimed at determining the success factors impacting
the investors” decision to fund blockchain-based crowdfunding campaigns and ranking
them according to their importance in decision-making. The modified VASMA weighting
method was selected to calculate and compare results. This modification is called the
VASMA-L weighting method.

The remaining study is organized as follows: Section 1 describes blockchain-based
crowdfunding and structures the success drivers of blockchain-based crowdfunding found
in the literature. The methodology will be introduced in Section 2. Section 3 will present the
VASMA-L method application. Finally, the results, discussion, limitations, and conclusions
are given.

2. Literature Review
2.1. Blockchain in Finance

Blockchain technology can potentially disrupt the global financial system and change
the nature of investments (Cai 2018; Fanning and Centers 2016). In addition, a blockchain
effectively splits the need for a centralized agent, which is usually provided by financial
intermediaries. This trust element essential in the blockchain is the main reason why
blockchain technology can potentially transform financial services, and it sometimes may
completely eliminate the need for intermediaries (Cai 2018; de Filippi 2016; Pompella and
Costantino 2021). Blockchain technology has the potential to revolutionize equity crowd-
funding for investors. Typically, crowdfunding platforms are centralized, meaning that
contracts and other information are stored on the platform and only accessible to a select
few. However, as Baber (2020) notes, the features of blockchain-based crowdfunding, such
as anti-tampering, anti-fraud, and decentralized ledger systems, can ensure the security
of information and data. By leveraging blockchain technology, the need for extensive pa-
perwork, postage, registration, authorization, and certification can be eliminated, making
the crowdfunding platform more accessible to investors worldwide through digital or
smart contracts that recognize and secure their rights. In addition, blockchain technology
is transparent and can enhance the trust and credibility of crowdfunding platforms among
both funders and fundraisers.

Blockchain enables the establishment of decentralized crowdfunding platforms that
can work autonomously. Nevertheless, the decentralized character of the crowdfunding
platform is only one side of the coin. The real innovation introduced by the blockchain can
be better observed when one looks at how the project is being funded (de Filippi 2016).

2.2. Blockchain-Based Crowdfunding

Although blockchain-based crowdfunding campaign models are similar to traditional
crowdfunding, the regulatory environment for this innovation is still underdeveloped in
most countries, and global standardization remains elusive (Hartmann et al. 2019). This is
partly due to the existence of three different types of tokens that reflect unique features:
utility-type, payment-type, and investment-type tokens (Hacker and Thomale 2018). These
tokens often take a hybrid form in cryptoassets. Utility tokens, for example, are crucial
for accessing products offered by a platform, protocol, or network, and participants must
hold them to participate. Consequently, utility token offerings are similar to reward-based
crowdfunding models.

Blockchain-based crowdfunding involves currency and security tokens that are similar
to financial crowdfunding models, such as equity crowdfunding. Payment tokens, which
are similar to fiat money, like Bitcoin, are usable but have high transaction costs that make
a Bitcoin exchange impractical. Therefore, Bitcoin is more commonly viewed as an asset
than as a mainstream medium of exchange. On the other hand, security tokens represent a
wide range of financial instruments.
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In addition, security tokens can be classified into two primary categories: fully on-
chain security tokens and a hybrid form that combines off-chain and on-chain features.
Fully on-chain security tokens exist only in digital form and are stored on a distributed
ledger. Their lack of clear connection with the “real world” makes them difficult to regulate,
and, as a result, some early-stage blockchain companies are exploring hybrid security
token models that link on-chain tokens to off-chain contracts in an attempt to address the
regulatory challenges in most countries.

2.3. Success Factors for Blockchain-Based Crowdfunding

In order to consider the specific success factors for blockchain-based crowdfunding,
we reviewed the relevant literature for equity crowdfunding and blockchain-based crowd-
funding following a snowballing approach. Comparing both types of crowdfunding and
their success factors, it was found that not all the factors have been studied in both cat-
egories. Some factors appear to be specific to and essential for only one crowdfunding
category. Five success factors were identified for both traditional and blockchain-based
crowdfunding: industry, location, team size, social network presence, and early invest-
ments. Industry influences the success of equity crowdfunding, as campaigns might attract
more or less attention from investors depending on the sector. This aligns with another
study, where technology, games, and design investments were considered the most by
investors (Venslaviené and Stankevic¢iené 2021). On the other hand, in blockchain-based
crowdfunding, ICO valuations are not different across industries (Fisch 2019). The location
factor also influences both types of crowdfunding because projects with better location
might attract early backers faster, and those backers have a higher social network. More-
over, some studies also show the importance of location from the favorable regulatory
environment perspective for blockchain-based crowdfunding (Adhami et al. 2018; Fenu
et al. 2018). The venture’s location does not impact the ICO rating (Fisch 2019). While
team size looks important for equity crowdfunding, there is little evidence that team size
positively correlates with ICO success (Amsden and Schweizer 2018; Cerchiello et al. 2019;
Fenu et al. 2018; Fisch 2019). Moreover, several papers on social networks influenced the
success of both equity and blockchain-based crowdfunding (Cerchiello et al. 2019; Colombo
et al. 2015; Mollick 2013; Vismara 2016; Zheng et al. 2017). The fifth success factor—early
investments—was discussed in some studies and found to have a positive correlation for
success in both traditional crowdfunding and blockchain-based crowdfunding (Lee et al.
2019; Lukkarinen et al. 2016; Vulkan et al. 2016). The last very important success factor for
both types of crowdfunding is the share of retained equity or token factor. While several
authors add the importance of equity retention in traditional crowdfunding (Ahlers et al.
2015; Ralcheva and Roosenboom 2016; Vismara 2016), blockchain-based crowdfunding
projects have just started to sell equity, such as security tokens. However, there is almost no
reliable analysis of that kind of token offering. On the contrary, it was found that retaining
tokens can positively affect ICO success (Amsden and Schweizer 2018; Lee et al. 2019).

Finally, 15 success factors that are exceptional only to blockchain-based crowdfunding
were discovered in the literature. These factors are as follows: tokens allowing contributors
to access a specific service (or to share profits), using Ethereum, number of tokens issued,
ICO bonus/discounts, KYC/pre-registration, presale, accepting multiple currencies (digital
and Fiat), well-connected CEO, loyal CEO, and presence on GitHub. The last six factors
are not very specific to blockchain-based crowdfunding but can also be applied to other
crowdfunding models. The whole list of 21 success factors is summarized in Table 1.
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Table 1. Success factors for crowdfunding found in the literature.

Crowdfunding Type
Success Factor : : : Author
Financial Blockchain-Based
Industr N « (Davies and Giovannetti 2018; Fisch 2019;
y Mamonov and Malaga 2018)
(Adhami et al. 2018; Agrawal et al. 2015; Choo
Location X X et al. 2015; Fenu et al. 2018; Mamonov and
Malaga 2018; Ralcheva and Roosenboom 2016)
(Ahlers et al. 2015; Amsden and Schweizer 2018;
Cerchiello et al. 2019; Fenu et al. 2018; Fisch 2019;
Team size X X Frydrych et al. 2014; Mamonov and Malaga 2018;
Ralcheva and Roosenboom 2016; Stam and
Schutjens 2005)
(Amsden and Schweizer 2018; Cerchiello et al.
Social network X X 2019; Davies and Giovannetti 2018; Mollick 2013;
Vismara 2016; Zheng et al. 2017)
(Agrawal et al. 2015; Colombo et al. 2015; Davies
Earlv investment « « and Giovannetti 2018; Kuppuswamy and Bayus
arly mnvestments 2013; Lee et al. 2019; Lukkarinen et al. 2016;
Polzin et al. 2018; Vulkan et al. 2016)
(Ahlers et al. 2015; Amsden and Schweizer 2018;
Share of retained equity/token X X Lee et al. 2019; Ralcheva and Roosenboom 2016;
Vismara 2016)
Tokens allow contributors to
access a specific service (or to X (Adhami et al. 2018)
share profits)
Using Ethereum « (Amsden and Schweizer 2018; Fenu et al. 2018;
Sthg Bthereu Fisch 2019)
Number of tokens issued X (Amsden and Schweizer 2018; Fisch 2019)
. (Adhami et al. 2018; Lee et al. 2019; Mamonov
ICO Bonus/discounts X and Malaga 2018)
KYC/Pre-registration X (Lee et al. 2019)
Presale « (Adhami et al. 2018; Amsden and Schweizer
2018; Lee et al. 2019)
Acceptmg multlp le currences X (Amsden and Schweizer 2018; Lee et al. 2019)
(digital and Fiat)
Well-connected CEO X (Amsden and Schweizer 2018)
Loyal CEO X (Kuppuswamy and Bayus 2013)
Presence on Github X (Amsden and Schweizer 2018; Fisch 2019)
Average analyst rating X (Fenu et al. 2018; Lee et al. 2019)
White paper availability X (Adhami et al. 2018; Cerchiello et al. 2019)
White paper content « (Amsden and Schweizer 2018; Cerchiello et al.
pap 2019; Fisch 2019)
Multi-language white paper X (Lee et al. 2019)
The code source is available X (Adhami et al. 2018; Fisch 2019)

3. Methodology and Data

Sometimes survey creators offer overly complicated surveys with too many response

options or too many items to discuss. This makes reading the survey difficult for people
and can encourage poor survey-taking behavior, like straightlining or randomly selecting
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responses, because they want to escape the survey (Cho 2022). In other words, respondents
cannot concentrate on long and complex survey questions, especially if they are tired,
bored, or distracted by unpredictable circumstances (Bausys et al. 2021). Moreover, survey
construction also depends on the data origins. Reips (2002) analyzed the psychometric
aspects of internet-based experiments and suggested that different survey items should be
presented on separate pages when unrelated questions are being assessed. However, the
researcher also highlighted that if the same variable’s various aspects are being analyzed,
all these aspects should be intentionally evaluated on a single page. While people are
better able to making comparative judgements than absolute ones, matrix questions are
frequently employed in online data collection processes (Sung and Wu 2018). However,
because of the cognitive load of human memory, precaution should be taken in presenting
long matrix questions in online surveys.

Thorndike et al. (2009) conducted a study to find out whether the participants respond
differently to online questionnaires presenting many items on a single webpage compared
to questionnaires presenting only one item per page. A matrix question consisting of 21
lines was analyzed in this study. Participants seeking self-help treatment on the Internet
for social phobia, depression, or panic disorder completed both questionnaires. According
to the results, participants preferred questionnaires that show only one item per page, even
though it took more time for them to complete the survey. This experiment shows that a
matrix question of 21 items might be too long for survey participants.

Toepoel et al. (2009) also analyzed how the number of items placed on a single
webpage affects survey results. Four different situations were analyzed, when one, four, ten,
and forty questions (items) were presented on a single screen. Results of the experiments
revealed that putting more items on a screen increases item non-response levels. However,
it also reduces the survey duration and provides more judicial appraisals. While the
necessity of webpage scrolling was detected as the feature most negatively impacting
survey results, the authors of this study suggested that placing four to ten items with a
single header on the page might be the optimal decision, preventing scrolling while also
allowing respondents to answer the multiple-item questions. For the sake of accuracy, it
should be mentioned that the matrix questions employed by Toepoel et al. (2009) were
constructed using a five-point Likert scale, which requires more width and length than the
matrix questions composed of visual analogue scales that are going to be used in this study.

By summarizing the above information, we can see that matrix questions are beneficial
for collecting information about the different features of the same latent variable and
reducing the survey time. However, the length of the matrix questions might negatively
affect the survey results. Shortening the matrix questions might be a solution to better
data quality; however, it must be done consciously; since it is a frequent case, insights on
the importance of large parameter sets are necessary, and such a splitting might increase
information uncertainties. Thus, a data processing technique capable of reducing these
uncertainties of this type is required.

The VASMA (visual analogue scale matrix for criteria weighting) methodology was re-
cently proposed by (Lescauskiene et al. 2020) to analyze data collected via matrix questions
consisting of visual analogue scales (VAS scales). This survey-based criteria weighting
methodology combines objective entropy weights and subjective criteria weights calculated
by the WASPAS-SVNS multi-criteria decision-making technique to reflect the psychometric
features of the VAS scales. Moreover, VASMA does not require the respondent to answer
all the questions in the VAS matrix and exploits the non-response data information for the
objective weight calculations. The multi-criteria decision-making approach WASPAS-SVNS
is used for the calculation of the subjective weights’ in the VASMA methodology. Recently,
the WASPAS SVNS method as well as other multi-criteria decision methods (Liao et al.
2022; Jencova et al. 2022; BaleZentis 2022; Lukyanova et al. 2022; Ginevi¢ius 2023) have been
used for various multi-criteria decision-making tasks (Bausys et al. 2020; Bausys et al. 2020;
Friesner et al. 2016; Mardani et al. 2020; Zavadskas et al. 2019), and its application possibili-
ties continue to grow. The WASPAS-SVNS application in the VASMA criteria weighting
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methodology is constructed to reflect the psychometric features of the matrix questions
consisting of the VAS scales and analysis of both the ordinal and nominal information of
the criteria valuations.

However, the original VASMA weighting technique was applied in study cases where
12 to 14 items in total had to be assessed according to their importance to the analyzed
problem of crowdfunding campaign selection (Lescauskiene et al. 2020; Venslaviené et al.
2021). When matrix questions consisting of 14 or fewer VAS scales do not require scrolling,
the size of the matrix question does not affect the quality of the survey data. Nevertheless,
there are many situations in life when the larger sets of related criteria must be assessed
for research purposes. Thus, in this paper, we propose adapting the VASMA methodology,
which can be applied to analyze and compare the importance of the criteria of the large
parameter sets. This adaptation is called VAS-MA-L and is explained further.

3.1. The VASMA-L Methodology Suitable for Large Criteria Sets

VASMA-L is a modified weights method, where weights are calculated from a large
criteria set, splitting it into smaller data sets and later combining them to compare criteria
importance. Below, the entire procedure for this method is described.

Step 1. Split the initial criteria set C0 into criteria subsets C1,CZ,...C8, where
C®={cy;c2...cn},and C® = C1 4 C? + - - - + C8. For instance, if g = 3 and N is the total

number of the analyzed criteria, then Ccl = {c1;¢0...¢4}, C? = {cd+1;cd+2 .. .cf}, and

c® = {c f+1Cf2---CN } Because of the possible cognitive overload of the human memory,

the amount of the criteria in each of the subsets is recommended to be 10 + 4 items.

Step 2. Determine the importance q', 42, . .. g8 for each of the subset C',C?,...C8. All
the determined weights should follow the rule g' + g% + ... + g8 = 1. An expert-based
methodology like SWING, DR, or even AHP can be employed for this purpose.

Step 3. For each of the subset C 1.C2,...C8, create a separate VAS matrix question and
include all of them in the same survey. Each of the matrix questions should be presented
one after the other, with a clear title distinguishing them in between.

Step 4. Spread the survey among the respondents of the target group and record
the data collected from each of the matrix questions into the separate decision matrices
R, R?,...RS.

Step 5. For each of the R, R2,...Rg, calculate the non-normalized VASMA weights
M, M?, ... ME.

Clean the data and update the decision matrix R. Since survey respondents are not
required to assess all the criteria in the analyzed VAS matrix question, answers with some
of the non-response levels should not be deleted without additional consideration.

Check the internal reliability of the data recorded into the decision matrix R. If appro-
priate, continue the calculations.

Calculate the objective weights W; for each of the criteria I belonging to the analyzed
data set by applying the information entropy theory:

~ 100 1 -
E/(p) = HE=LPW on(pk’);l =1,2,...LL0 < E(p) <1 M
logZ(m)
Wi=1-E(p);1=12...L0<W <1 2)

Calculating of the subjective weights S; for each of the criteria 1 belonging to the ana-
lyzed data set and applying the WASPAS-SVNS multi-criteria decision-making technique
and the psychometric features of the VAS scales, Lescauskiene et al. (2020) explain the
mathematics of subjective weights.

Calculate the non-normalized VASMA weights M; for each of the criteria / belonging
to the analyzed criteria subset and multiply them by the importance q of this subset.

M[ = qSlWI (3)



Adm. Sci. 2023,13, 144

7 of 16

Step 6. Calculate the global VASMA weights. Combine local VASMA weights cal-
culated separately from each of the decision matrices R!,R?,...RS¢ into a single set of
VASMA weights M consisting of N items. For the previous example, when g = 3 and

Cl = {cy;c0...¢4},C? = {cd+1;cd+2...cf},c3 = {cf+1;cf+2...cN}, the set M can be
described as

MO= MU M2 U M3 :{Ml;Mz o Mg; Mai1; May o Mg My yg; My MN} @)
Step 7. Normalize global VASMA weights M),

=" n=12,...N. ()

All of the data collection and processing steps required to employ the VASMA-L
methodology for the survey-based preferences elicitation process are shown in Figure 1.

[ 1. Split initial criteria set into criteria subsets. ]
[ 2. Determine the importance for each of the criteria subset ]
[ 3. For each of the criteria subset create separate VAS matrix question ]

Y

4. Include VAS matrix questions into survey to collect necessary information for
the decision making

{

[ 5. Distribute online survey in the target group of respondents ]

v

6. Extract data from database. Delete entries where none of criteria was
evaluated

!

7. Construct data matrices R; and R;. Check internal reliability of the collected

data
: 199 pgl
8. Calculate Entropy weights Ep) = z”‘”’“iggl’(p"’),z =12,.LO0=E@) =1
from decision matrices P; and log, ('1‘06‘)
Pz.
. W=1-E(p):l=12.L0=W, =1

v

[ 9. Calculate weights with WASPAS-SVNS from decision matrices X; and Xz ]

!

10. Calculate the non -
normalized VASMA weights for
each of the criteria belonging to the =
analysed criteria subset and o L
multiply them by the importance of
this subset

Y

11. Combine VASMA weights calculated separately from each of the decision matrices
into a single set of VASMA-L weights

!

12. Calculate the normalized , M, B
VASMA-L weights My = oM 1,2,..N.

Figure 1. VASMA-L methodology suitable for the survey-based criteria weighting case when the
large criteria sets should be assessed.
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3.2. Data

Initially, the data was collected from various literature to collect all relevant success
factors for blockchain-based crowdfunding. All found success factors were summarized in
Table 1. Some success factors were merged due to their similarity. The final success factor
list of the 18 most important success factors was used in the survey of the target group
of respondents. Moreover, success factors were split into two groups according to their
relevance to the specific crowdfunding type. According to the literature, we grouped six
success factors that fit both financial and blockchain-based crowdfunding types. For the
second success factor group, we took success factors that specifically fit blockchain-based
crowdfunding, 12 success factors in total. The split should be done due to the fact that
it is hard for respondents to evaluate all 18 success factors at once, and all criteria items
should fit in one screen without the necessity of scrolling (Bausys et al. 2021; Lescauskiene
et al. 2020). The final groups of success factors are given in Tables 2 and 3. These two lists
of success factors will be used in survey matrix questions, and they perfectly fit onto one
screen: a computer desktop or a mobile device (Toepoel et al. 2009).

Table 2. The adjusted final success factors list for financial and blockchain-based crowdfunding.

Success Factor Financial and Blockchain-Based Crowdfunding

industry
location
team size
social network
early investments
share of retained equity/token

X X X X X X

Table 3. The adjusted final success factors list for blockchain-based crowdfunding.

Success Factor Blockchain-Based Crowdfunding

Tokens allow contributors to access a specific
service (or to share profits)
Using Ethereum
Number of tokens issued
ICO Bonus/discounts
KYC/Pre-registration
Presale
Accepting multiple currencies (digital and Fiat)
Well-connected and loyal CEO
Presence on GitHub
Average analyst rating
White paper availability, content, and
multi-language
The code source is available X

X X X X X X X X X X

X

It is planned to combine results from both groups to find out the importance of specific
success factors for the whole success factor group.

3.3. Blockchain-Based Crowdfunding Campaign Criteria Evaluation Based on
VASMA-L Methodology

Blockchain-based crowdfunding and cryptocurrencies have become novel and fasci-
nating opportunities for investors worldwide. An increasing number of such crowdfunding
campaigns have attracted specific attention from investors. However, it is unclear how to
find the best blockchain-based crowdfunding campaigns to invest in. Since a high variety
of criteria impact the decision to invest, the best option would be to ask the blockchain
investors what criteria they consider the most important. Therefore, an eight-question
survey was created for the target group of respondents. Two VAS matrices were placed
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as the third and fifth questions, where respondents were asked to indicate the importance
of specific factors when selecting a blockchain-based crowdfunding campaign to invest
in. Six and twelve criteria (eighteen in total) adapted from the analysis were presented in
VAS matrices.

Overall, 36 expert individuals answered the online survey. Two respondents were
removed in the data cleaning phase, as one was marked as an outlier, and the other did not
evaluate very many factors. The demographic profile of respondents is given in Table 4,
and the proof of expert knowledge is revealed in Table 5.

Table 4. Demographic profile of survey respondents.

Category %
Male 74%
Female 24%

I don’t want to disclose it 3%
<24 6%
25-30 29%
31-35 15%
3640 18%
41-50 24%
>51 9%
Secondary 6%
Professional 3%
Bachelor 38%
Masters 41%
Doctor 12%

Table 5. Expert respondents” knowledge of blockchain-based crowdfunding.

Variable Answer %
Do you know what blockchain-based crowdfunding is? Les 1080;0

. . . . . Yes 91%
Have you ever invested in blockchain-based crowdfunding campaigns? No 9

The demographic profile of respondents (Table 4) shows that the blockchain-based
crowdfunding investors are mainly males (74%) aged from 25 to 30 years old. Moreover,
these investors have high levels of education, such as bachelor’s or master’s degrees. When
considering the knowledge about blockchain-based crowdfunding (Table 5), all respondents
knew what blockchain-based crowdfunding is. Additionally, 91% of respondents had tried
at least once to invest in blockchain-based crowdfunding campaigns. Finally, they were
asked to mention some blockchain-based crowdfunding platforms if they know of any. The
most popular platform Tecra Space was mentioned four times, three platforms (Bitfund,
Coinlist, and Kickstarter) were mentioned two times, and four platforms (Revolut, Binance,
Crypto.com, and Huobi) were mentioned once.

3.4. Data Extraction

Since there were two success criteria groups, the data were collected from two VAS
matrices and automatically transformed to the data matrices Ry and Ry, where columns
characterize the set of criteria, and rows represent the respondent’s ID (Table 6). Values
with 1, = 0 were considered as cases with non-response values.
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Table 6. Criteria evaluation converted from VAS matrices to data matrices Ry and Rj.

ID Cl1 C12 Ci13 Ci14 Ci15 C16 | CR1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 CR9 CR10 CR11 CR12
1 82 60 33 74 86 57 77 66 29 40 88 68 94 23 62 77 88 69
2 68 25 40 79 70 61 50 60 52 50 40 50 89 83 54 50 70 50
3 62 31 18 13 45 75 59 27 69 63 73 28 15 70 43 59 40 60
4 77 40 36 37 70 83 66 57 81 68 20 52 21 69 33 40 21 69
5 82 39 32 41 64 41 84 63 79 68 64 72 68 63 34 33 38 64
30 71 28 30 30 38 71 68 36 71 30 34 77 25 75 26 30 32 66
31 71 34 30 28 31 63 70 32 66 74 32 72 35 72 36 71 41 73
32 67 29 28 31 29 72 68 25 66 34 30 72 35 78 32 71 28 70
33 67 31 29 29 28 62 71 36 69 31 24 78 33 67 37 30 27 72
34 90 39 68 85 57 19 85 71 21 58 33 13 94 84 68 77 58 37

Data descriptive statistics from VAS matrices were found using one of the statistical
software packages and are presented in Table 7. As given, the factors were evaluated by all
34 respondents that are analyzed in this study.

Table 7. Descriptive statistics of selected factors from the survey.

No Factor Mean  Median SD Count
C11 Industry 68.71 68 7.93 34
C12 Location 35.44 35 7.68 34
C13 Team size 33.82 32 8.07 34
Cl4 Social network 38.18 33 15.61 34
C15 Early investments 47.12 36 18.96 34
Cl6 Share of retained equity/token 67.65 72 15.20 34
CR1 Tokens allow contributors to access a specific service (or to share profits) 67.18 67.5 7.06 34
CR2 Using Ethereum 40.59 37 12.85 34
CR3 Number of tokens issued 65.56 67 11.63 34
CR4 ICO Bonus/discounts 57.35 66 16.56 34
CR5 KYC/Pre-registration 3791 35 14.16 34
CR6 Presale 64.53 68 13.88 34
CR7 Accepting multiple currencies (digital and Fiat) 40.82 35 19.13 34
CR8 Well-connected and loyal CEO 65.47 68 11.81 34
CR9 Presence on GitHub 35.35 33.5 9.62 34

CR10 Average analyst rating 38.35 32.5 14.93 34
CR11 White paper availability, content, and multi-language 3491 31.5 13.29 34
CR12 The code source is available 66.06 69 13.35 34

Despite the fact that all respondents evaluated all the factors, the reliability of the data
was checked. Here, Cronbach’s alpha was used to control the internal reliability of the
collected data. The total Cronbach’s alpha reliability coefficient was 0.8071. This means
that the total internal reliability of the collected data is very high. Normally, it is considered
to have reliable data if Cronbach’s alpha is 0.70 or above.

4. Results

Calculation of the entropy, the WASPAS-SVNS, and VASMA-L weights: Entropy
weights describe the objective part of the VASMA weights. To calculate entropy weights,
first, decision matrices P1 and P2 should be built from data matrices Ry and R;. The detailed
description and matrix P construction and entropy weights calculation are provided in
Lescauskiene et al. (2020).

The final measures of entropy weights and their ranks are shown in Tables 8 and 9.
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Table 8. Entropy weights calculated from survey data for selected criteria from the first C1 criteria

group.
Entropy Weights C11 C12 C13 C14 C15 C1e
El (p) 0.5981 0.5897 0.5804 0.5975 0.6048 0.6705
W 0.4019 0.4103 0.4196 0.4025 0.3952 0.3295
Rank 4 2 1 3 5 6

Table 9. Entropy weights calculated from survey data for selected criteria from the second CR criteria
group.

Entropy Weights CR1 CR2 CR3 CR4 CR5 CR6 CR7 CRS8 CR9 CR10 CR11 CR12

El (p) 0.6085 0.6495 0.5625  0.6368  0.6406 0.6440  0.5765  0.6373 0.5908 0.5841 0.6103 0.5943
W 0.3915 0.3505 0.4375 03632 03594 03560  0.4235 0.3627  0.4092 0.4159 03897  0.4057
Rank 6 12 1 8 10 11 2 9 4 3 7 5

The subjective part of the VASMA weights is covered by the WASPAS-SVN multi-
criteria decision-making approach. To calculate subjective weights, decision matrices X1
and X2 should be shaped from data matrices R1 and R2. An explanation of the matrix X
construction and how variables are found is given in (Lescauskiene et al. 2020; Venslaviené
et al. 2021).

The final estimates of WASPAS-SVNS weights and their ranks are given in Tables 10
and 11.

Table 10. WASPAS-SVNS weights calculated from survey data for selected criteria from the first C1
criteria group.

WASPAS-SVNS

Weights C11 C12 C13 C14 C15 Cle6
S(Qi) 0.7822 0.596 0.5863 0.6353 0.6893 0.7881
Rank 2 5 6 4 3 1

Table 11. WASPAS-SVNS weights calculated from survey data for selected criteria from the second
CR criteria group.

WASPAS-SVNS Weights CR1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 CR9 CR10 CR11 CR12

S(Qi) 0.7766 0.68 0.77 0.75 0.69 0.77 0.70 0.78 0.67 0.69 0.68 0.77
Rank 1 11 4 6 9 5 7 2 12 8 10 3

To calculate the global VASMA weights, the importance of each of the criteria sets C1
and CR was determined previously.

This is necessary since respondents assess criteria set C1 and CR through the VAS
matrices presented in the separate webpage. While local VASMA weights are calculated
from each matrix and allow for comparison of the criteria importance, comparing the
individual parameters belonging to the separate criteria groups cannot be straightforward.
To avoid inaccuracies and errors in the survey results, determination of the importance
of the analyzed criteria sets is required to calculate global VASMA weights from VAS
criteria matrices separately and not evaluate and compare criteria from different VAS
matrices together.

Three experts representing the decision-makers, investors, and blockchain experts
distantly participated in determining the importance of the criteria sets C1 and CR. Their
assessments and the calculated DR weights are presented in Table 12.
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Table 12. Importance of the criteria sets calculated by the direct rating (DR) methodology.
Criteria Set Expertl Expert2 Expert2 DR Weight Normalized DR Weight Criteria Set
C1 100 100 100 100 0.58 C1
CR 80 60 75 72 0.42 CR

Finally, the global VASMA weights were calculated by applying Equations (3)—(5) of
the VASMA-L methodology. The global VASMA weights and their ranks are presented in
Table 13.

Table 13. Final VASMA-L weights and their ranks.

No Criteria VASMA-L Rank
C11 Industry 0.0779 1
C12 Location 0.0606 6
C13 Team size 0.0609 5
Cl4 Social network 0.0633 4
C15 Early investments 0.0675 2
Cle Share of retained equity/token 0.0643 3
CR1 Tokens allow contributors to access a specific service 0.0542 9
(or to share profits)
CR2 Using Ethereum 0.0425 18
CR3 Number of tokens issued 0.0603 7
CR4 ICO Bonus/discounts 0.0486 15
CR5 KYC/Pre-registration 0.0442 17
CR6 Presale 0.0491 13
CR7 Accepting multiple currencies (digital and Fiat) 0.0530 10
CR8 Well-connected and loyal CEO 0.0501 12
CR9 Presence on GitHub 0.0487 14
CR10 Average analyst rating 0.0514 11
CR11 White paper availability, content, and multi-language 0.0474 16
CR12 The code source is available 0.0560 8

The results show that the most important criteria are industry (C11), early investments
(C15), and share of retained equity/token (C16), as they have the highest ranks and the
highest VASMA-L weights (0.0779, 0.0675, and 0.0643). Moreover, these three criteria fall
into the first criteria group. Conversely, the least important criteria are considered to be
using Ethereum (CR2), KYC/pre-registration (CR5), and white paper availability, content,
and multi-language (CR11), with VASMA-L weights 0.0425, 0.0442, and 0.0474, respectively.

5. Discussion

Using a visual analogue scale (VAS) matrix in online surveys, ranking information
and importance value can be collected from a single question. In this study, the VAS matrix
question was employed to identify the primary success factors that influence investors’
decisions to invest in blockchain-based crowdfunding campaigns. The results demonstrated
that participants were able to evaluate and compare factors more effectively when they were
presented with all of them in a single question. The research drew data from both online
survey responses and expert evaluations, with the online survey specifically targeting
investors in blockchain-based crowdfunding campaigns.

Moreover, expert evaluation was applied before the survey due to the factor group split
and the importance of every success factor sub-group of blockchain-based crowdfunding
campaigns. The expert evaluation revealed that the first criteria subgroup, which is valid
for both financial and blockchain-based crowdfunding, is more important than the second
sub-criteria group. The three most important factors with the highest weights and ranks
fall in the first sub-criteria group. However, it is common for one criteria group to be
more important than the other, and survey organizers understand that. That is why
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two separately assessed criteria sets should be joined carefully by employing the specific
weights for the separate data sets. The modified weighting methodology VASMA-L helped
compare two criteria groups together and evaluate them.

Results show that industry is the most important success factor to consider when
selecting a blockchain-based crowdfunding campaign to invest in. Depending on the
industry, specific crowdfunding campaigns might be more or less interesting to investors.
This aligns with another study, where some campaign industry categories were chosen the
most by investors (Venslaviené and Stankevic¢iené 2021). However, in blockchain-based
crowdfunding, ICO valuations are not different across industries (Fisch 2019). Another
very important success factor is early investments. Some studies find that early investments
positively impact investment choices in both traditional and blockchain-based crowdfund-
ing (Lee et al. 2019; Lukkarinen et al. 2016; Vulkan et al. 2016). The third most important
success factor, according to the VASMA-L weighting method, was the share of retained
equity/token. This is in line with the literature, where it is discussed that a share of re-
tained equity or token might influence the success of both financial crowdfunding and
blockchain-based crowdfunding (Cerchiello et al. 2019; Colombo et al. 2015; Mollick 2013;
Vismara 2016; Zheng et al. 2017).

In conclusion, this research has identified three key success factors for investors in
blockchain-based crowdfunding campaigns. These success criteria, as determined by the
highest VASMA-L methodology rankings, can be helpful in guiding practical investment
decisions in both financial and blockchain-based crowdfunding campaigns. Additionally,
this modified methodology can be applied to various sets of criteria. The findings of this
research also make a significant contribution to the academic literature on blockchain-based
crowdfunding campaign success factors, as there are currently limited academic studies on
this topic. The unique methodology utilized in this research, which selects success factors
from diverse criteria groups for investment in crowdfunding campaigns, is a major strength
of this study.

6. Limitations

There are some limitations in this research. Blockchain-based crowdfunding can be
seen from project owner, platform, and investor perspectives. In this research, only the
investor perspective was analyzed. Also, blockchain-based crowdfunding is a very specific
investment form and is not very popular among investors. So, due to investors’ lack of
knowledge, there was a very limited number of respondents. Furthermore, next time,
experts could evaluate different criteria subgroups differently or as equally important by
giving another weight to criteria subgroups. It would be interesting to check how the
results change due to the expert opinions on criteria subgroups.

7. Conclusions

Blockchain-based crowdfunding has become an important strategy to finance endeav-
ors and economic phenomena. Blockchain-based crowdfunding, being a new form of
crowdfunding, is usually characterized by ICOs (Initial Cryptoasset Offerings) and STOs
(Security Token Offerings). Frequently, blockchain-based crowdfunding and traditional
crowdfunding not only have lots of similarities but also have some differences as well.
Consequently, the success factors that affect investments in traditional crowdfunding may
not work for blockchain-based crowdfunding. It is crucial to know what success factors
impact investors’ decisions to invest in one or another crowdfunding model, successful
blockchain-based fundraising campaigns, and their evaluation. Therefore, the most crucial
issue is to choose the proper criteria that show the value of the specific blockchain-based
crowdfunding campaign.

Intending to determine possible success factors for blockchain-based crowdfunding
campaigns, we looked mainly at traditional crowdfunding literature and tried to compare
it to blockchain-based crowdfunding. We were able to find some literature discussing
blockchain-based crowdfunding success factors as well. According to the existing literature



Adm. Sci. 2023,13, 144 14 of 16

on success factors of crowdfunding campaigns, they can be split into two groups: those
valid for both traditional and blockchain-based crowdfunding models and those specific
only to the blockchain-based crowdfunding model. Overall, six success factors are from the
first group, and 15 success factors are only exceptional for blockchain-based crowdfunding.
The whole list of 21 success factors was summarized in this research. Due to their similarity,
the list of success factors was shortened to 18 success factors and applied to the survey.
The list was split into two groups and used in two survey questions, as it is too hard for
respondents to evaluate all of them at once.

This study used the modified VASMA-L weighting methodology to determine the
main criteria affecting investors” decisions to invest in blockchain-based crowdfunding
campaigns. Initially, the VASMA weighting methodology combines entropy weights and
the WASPAS-SVNS multi-criteria decision-making method for one criteria group. Two
criteria groups for evaluation were needed, so the VASMA-L methodology was introduced
in this research. The results showed that industry, early investments, and share of retained
equity/token impact investors” decisions the most when they choose to fund blockchain-
based crowdfunding campaigns. These three factors fall into the group of factors that fit
both traditional and blockchain-based crowdfunding models. This means that investors do
not consider factors that are specific only to blockchain-based crowdfunding. Conversely,
the least important criteria are using Ethereum, KYC/pre-registration, and white paper
availability, content, and multi-language. They gained the lowest VASMA-L weights.

In the future, it would be interesting to apply this weighting methodology to more
criteria groups or other aspects of blockchain-based crowdfunding, such as blockchain-
based crowdfunding platforms, and see whether these criteria remain equally important.
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