
Introduction 

Crowdfunding proved as being an operative approach for 
gaining funds for new businesses and projects from a wide 
variety of individual investors (Mollick, 2013). Especially, 
crowdfunding allows for amateur investors to invest in 
possible campaigns from the very start of development 
(Nguyen et al., 2021). In addition, the crowdfunding plat-
form assists as a means of removing barriers to the capital 
possessed by individual investors and cultivating invest-
ment industry (Lehner, 2014). Moreover, investments and 
funding through crowdfunding platforms can be made us-
ing innovative technologies and creative approaches. 

However, crowdfunding platforms face numerous dif-
ficulties that impede development and limit their capac-
ity. For instance, asymmetric information among users 
can weaken transparency, reputation, and trustworthiness 
(Lehner, 2014; Mollick & Nanda, 2016). Related finan-
cial requirements and regulations in every country also 
must be addressed (Zheng & Boh, 2021). Additionally, 

brokerage costs such as fees for online payment agen-
cies, currency exchange costs, and commission fees can 
occur on both funding seekers and backers, following on 
additional expenses and lessening the available funds to 
back up crowdfunding campaigns (Kumar et  al., 2019; 
Meyskens & Bird, 2015). In the meantime, potential risks 
related to counterfeit investment campaigns, fraud, and in-
vestment contract violations can damage a funding plat-
form in the same way as its users. Consequently, broad 
investment and systematic work are necessary, creating 
high costs for the funding platform owners. 

Recent studies have underlined how above-men-
tioned challenges might be addressed by application of 
blockchain technology (Cai, 2018; Lu et al., 2018; Zhu & 
Zhou, 2016). The potential value of blockchain technol-
ogy is that it is able to improve decentralization, democ-
ratization, financial inclusion transparency, trustworthi-
ness, and reliability (Hartmann et  al., 2019; Lu et  al., 
2018; Muneeza et al., 2018). The exclusive characteristics 
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of blockchain technology might assist crowdfunding 
platforms to take care of various matters. For example, 
smart contracts might be employed to distribute funds 
according to the growth of individual projects (Zhu & 
Zhou, 2016) while cryptocurrency transactions can sup-
port crowdfunding platforms in reducing risks and inter-
mediary expenses as they allow transferring of funds on 
a peer-to-peer basis rather than via financial intermedi-
aries (Muneeza et al., 2018). 

Therefore, knowing the critical factors of crowdfunding 
platforms containing blockchain technology may offer new 
perceptions into the developing applications of this tech-
nology. The aim of this study is to find out those critical 
factors. In order to achieve this goal, a VAS (visual analogue 
scale) matrix for criteria weighting (VASMA weighting) 
methodology was exploited. This methodology can detect 
subjective and objective elements of criteria weighting. The 
subjective element of VASMA method is the weighted ag-
gregated sum product assessment by single-valued neutro-
sophic sets (WASPAS-SVNS), while the objective part is 
defined by entropy weights (Zavadskas et al., 2022).

This research is constructed as follows: First, the lit-
erature review of financing crowdfunding projects and 
blockchain technology is analyzed, following with ap-
plied methodology. Finally, results, discussion, limita-
tions and conclusions are given.

1. Literature review

1.1. Crowdfunding and crowdfunding platform

Crowdfunding has become a recent and widespread 
financing channel internationally (Vroomen & Desa, 
2018). Crowdfunding is defined as an instrument where 
the capital should be invested from a large number of 
people in some business ventures (Gierczak et al., 2014; 
Jenik et al., 2017; Kang et al., 2016; Madaan et al., 2022; 
Thies et al., 2014). Crowdfunding was born during the 
financial crisis of 2008 (Kirby & Worner, 2014). With the 
help of technology, crowdfunding made it more conveni-
ent and effective to raise funds and actually did the same 
job of what traditional intermediaries did (Belleflamme 
et  al., 2014). The crowdfunding is very popular due to 
its simplicity to use for both fundraisers and investors 
(Rossi & Vismara, 2018). Most of the times crowdfund-
ing contains three main parts: the platform, project own-
ers and backers or investors (Venslavienė et al., 2021). 

The crowdfunding platform always matches the ser-
vices between the fundraisers and the contributors (Baber, 
2020). The first studies that concentrated on equity crowd-
funding platforms analyzed the overall functioning of this 
new financing form and linked the decision-making pro-
cess of equity crowdfunding with the traditional venture 
capital funding (Hagedorn & Pinkwart, 2016; Salomon, 
2016; Venslavienė & Stankevičienė, 2021). Therefore, 
crowdfunding platform can be considered as a communi-
ty connecting entrepreneurs, investors and project owners 
working toward the specific goal (Cecere et al., 2017; Nuc-
ciarelli et  al., 2017). Recently, crowdfunding campaigns 

face plentiful obstacles securing financial support from 
common financing sources (Nguyen et  al., 2021). Such 
financial restrictions mainly come from information 
asymmetries, that create difficulties for risk evaluation 
(Cecere et al., 2017). The internet provides platforms for 
crowdfunding without any regulatory intermediary needs. 
While this works well for the business sector, it also raises 
arguments relating to policy regulations and the security 
of transacting parties (Gebert, 2017).

According to the research, operation of crowdfund-
ing is negatively impacted by involved third parties such 
as financial intermediaries’ fees and related commissions 
and transaction costs (Moritz & Block, 2016). Certainly, 
those fees decrease the available funding amount to fi-
nance the projects and also the operational expenses and 
investments which might be used to elevate or increase 
the capabilities of crowdfunding platforms. The participa-
tion of such third parties might also reduce the trustwor-
thiness of crowdfunding platforms (Nguyen et al., 2021). 
For example, due to the tight relation, the confidential 
information of crowdfunding users can be accidentally 
shared with third parties (Cai, 2018; Cai & Zhu, 2016). 
It is an increase in crowdfunding dependency on finan-
cial intermediaries (Mollick, 2013). Moreover, connection 
with third parties and dependency on them may increase 
the complexity of crowdfunding operations, possibly 
dropping operational efficiency (Nucciarelli et al., 2017).

Though, similar as reliability, transparency is cru-
cial to the crowdfunding systems success. Transparency 
guarantee that information is shared equally between 
fundraisers and supporters, thus removing information 
asymmetry, ensuring trustworthiness, and enabling so-
cial democracy in backing (Medina-Molina et al., 2019). 
Corporate reputation and trustworthiness are essential to 
the ability of crowdfunding platform to retain user sup-
port (Liang et al., 2019). Nevertheless, user fraud regu-
larly harms the reputation of crowdfunding platforms 
(Zhao et al., 2017). Since crowdfunding platforms func-
tion through internet, investment suggestions and other 
documents can be copied much easier, consequently 
creating more verification challenges. These challenges 
generate extra expenses and might result in the funding 
loss from backers and ruin the crowdfunding platform 
reputation (Liang et al., 2019).

1.2. Blockchain technology

Blockchain is best defined as a decentralize database with 
sequence of digitally signed transaction, a list of transac-
tion records that are linked using cryptography (Ahmad 
& Rahman, 2021; Nguyen & Dang, 2018; Sultan et  al., 
2018). It is a tamper resistant digital ledgers applied in 
distributed way where each block gathers the transaction 
information and the timestamp of the previous block. 
The protection of blockchain is guaranteed with its rela-
tion to the previous block, this time stamping feature, 
and its dualistic setup, thus the data from a block cannot 
be modified selectively (Gebert, 2017; Reijers & Coeck-
elbergh, 2018). Blockchain might be public, private or 
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hybrid. Public blockchain allows everyone to contribute 
and is accessible to everyone while private blockchain 
controls the access rights and hybrid blockchain refers 
to the mechanism of consensus managed by established 
privileged servers using a group of rules accepted by both 
parties (Puthal et al., 2018; Zhao et al., 2017). 

The blockchain’s reliability is its potential to connect 
sponsors and fundraisers without any documentation. 
All transaction data and information related to backing 
campaign are recorded and easily reachable (Mukkamala 
et al., 2018). Data cannot be replaced without moving all 
of the subsequent records in the chain. Thus, crowdfund-
ing platforms can keep data and develop growth using 
blockchain technology, that is more reliable and secure 
compared to other databases (Centobelli et  al., 2021). 
However, such reliability not always can be extended to 
all blockchain technology adaptation. For example, cryp-
tocurrency, which is the most well-known blockchain 
technology application, is not regulated in all countries 
and still is treated as illegal sources of money, following 
in uncertainty regarding cryptocurrency transactions for 
both the investors and project owners of cryptocurren-
cy-based crowdfunding platforms (Chang et al., 2020). 
Uncertainty in cryptocurrency transactions is combined 
by volatility. Cryptocurrencies are much more volatile 
than most other currencies due to its digital nature, the 
moderately small degree of regulation and insignificant 
market size (Yen & Cheng, 2021).

Blockchain technology improves transparency. An 
agreement must be found before any transaction can 
proceed, with the transaction information at the same 
time documented by numerous computers in a network 
rather than kept in a single database (Nguyen et  al., 
2021). Therefore, because of the absolute features of 
blockchain technology, any information modification, in-
volvement records and transaction errors can be traced, 
identified, and verified, thus allowing public control over 
crowdfunding platform (Garg et al., 2021).

Misleading and fraud are recognized as critical chal-
lenges in crowdfunding arrangements. Consequently, in 
order to preventing fraud, crowdfunding platforms im-
plement blockchain technology expecting that it will im-
prove trust between backers and project owners, provide 
technical solutions for anti-fraud review, and upgrade the 
platform’s security and trustworthiness (Daim et al., 2020; 
Nguyen et al., 2021). Furthermore, blockchain can create 
trust by encrypting, enabling parties to share value secure-
ly without the usage of a middle entity (Sultan et al., 2018). 
Therefore, blockchain technology becomes safer.

Finally, by applying blockchain technology, opera-
tional costs might be reduced as a result of the crypto-
currencies and reduced commission and connection fees 
from third parties and financial intermediaries. Dimin-
ished costs usually mean more funding to crowdfunding 
campaigns. Moreover, documentation might be reduced 
as well, as a result operational processes for crowdfund-
ing platforms will be simplified (Cai & Zhu, 2016). In the 
meantime, the well-established cybersecurity abilities of 

blockchain technology applications allow crowdfunding 
platforms to increase the trust and attention of investors 
and fundraisers. As a result, this creates sustainable rev-
enue and improves the creation of social value. 

2. Methodology and data

2.1. VASMA weighting methodology
VASMA weighting methodology is a survey-based cri-
teria-weighting method. This methodology was recently 
proposed by (Lescauskiene et al., 2020) to analyze col-
lected data via matrix questions containing of the vis-
ual analogue scales (VAS scales). This survey-based 
criteria weighting method associates objective entropy 
weights and subjective criteria weights calculated by 
WASPAS-SVNS multicriteria decision-making technique 
to imitate the psychometric features of the VAS Scales 
(Venslavienė et al., 2021; Zavadskas et al., 2022). Moreo-
ver, VASMA does not require the respondent to answer 
all the questions in the VAS matrix and even exploits the 
non-response data information for the objective weight 
calculations. Recently, WASPAS-SVNS has been used 
for various multi-criteria decision-making tasks (Baušys 
et  al., 2020; Friesner et  al., 2016; Mardani et  al., 2020; 
Zavadskas et  al., 2019) and its application possibilities 

Figure 1. VASMA weighting methodology  
(source: Lescauskiene et al., 2020)
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continue to grow. VASMA weighting is constructed to 
diminish the uncertainties originated in survey-based 
criteria assessment. The complete VASMA weighting 
methodology is discussed in depth by (Lescauskiene 
et al., 2020; Venslavienė et al., 2021) and is shown in Fig-
ure 1. Thus, it will not be repeated in this study because 
of being outside the scope of this study.

2.2. Data

Initially the data was collected in discussed literature to 
find out all relevant criteria for blockchain technology 
to impact crowdfunding platforms. The final list of 11 
criteria that was used in the survey are given in Table 1.

Table 1. Criteria that impact crowdfunding platforms  
(source: literature review) 

No. Criteria that impact crowdfunding platforms 

1 Operational costs
2 Marketing costs
3 Development costs
4 Potential losses due to the volatility of cryptocurrency
5 Potential losses due to the exchange rate
6 Market size
7 Investment success (trading activity, portfolio 

diversification, investments in lottery-type tokens)
8 Complex regulations associated with cryptocurrencies 

in different countries result in huge costs
9 No law that can force CF users to respect all terms of 

funding
10 Storage of required documents using Blockchain 

technology
11 Cybersecurity risks

3. Research results and discussion

Numerous critical factors like transparency, reliabil-
ity, purpose and trustworthiness are very important for 
crowdfunding platforms (Kumar et  al., 2019; Nguyen 
et al., 2021). Regardless of an emerging attention on the 
possible involvement of blockchain for evolving crowd-
funding platforms, the link among characteristics of 
blockchain and the most important factors of crowd-
funding platforms have not explored a lot yet (Cai, 2018; 
Chang et al., 2020). Therefore, understanding the critical 
factors of crowdfunding platforms containing blockchain 
may offer new insights of this technology. The online 
survey with seven questions was drawn up and sent to 
target group of respondents. The fourth question of the 
survey was a VAS matrix query, where respondents were 
asked to specify how important are the specific criteria 
impacting blockchain-based crowdfunding platforms. 
Overall, 19 experts responded to the online survey. The 
demographic profile of respondents is provided in Ta-
ble 2, and the status about crowdfunding platform is ex-
posed in Table 3.

Table 2. Demographic profile of survey respondents  
(source: author calculation) 

Category %

Gender Male 52.6%
Female 47.4%

Age <24 47.4%
25–30 10.5%
31–35 15.8%
36–40 5.3%
41–50 15.7%
>51 5.3%

Education Bachelor 68.4%
Masters 21.1%
Doctor 5.3%
I don’t want to disclose it 5.2%

Table 3. Status about Crowdfunding platform  
(source: author calculation)

Question Answer %

How are you related 
with Crowdfunding 
platform?

Crowdfunding 
platform owner

0.0%

Work at crowdfunding 
platform

100.0%

Project owner 0.0%
Is your crowdfunding 
platform blockchain-
based?

Yes 0.0%
No 100.0%

Are there any plans to 
implement Blockchain 
technology in near 
future?

Yes 36.8%
No 63.2%

The demographic profile of respondents (Table  2) 
shows that employees of Crowdfunding platform are 
mainly males (52.6%) aged up to 24 years old. Moreo-
ver, these employees are highly educated of at least bach-
elor’s or master’s degree. When considering the status of 
Crowdfunding platform, all crowdfunding platform em-
ployees denied that their current platform is blockchain-
based. However, 36.8% of respondents agreed that there 
are plans to implement Blockchain technology in their 
crowdfunding platform in near future. Since the block-
chain technology is very new and not tested so much, it 
is normal that the market is not ready yet for this change.

Collected data from the VAS matrix was automatically 
transformed to the data matrix, where columns character-
ize the set of factors, and rows show the ID of respond-
ents. This matrix was used for further calculations and 
analysis. Descriptive statistics of the data was calculated 
using one of statistical software packages and are repre-
sented in Table 4. As can be found, all the criteria were 
assessed by all 19 respondents participated in survey.

Entropy weights always include the objective element 
of VASMA weighting procedure. Decision matrix was de-
signed from the first data matrix. In this entropy matrix, 
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columns characterize sets of factors and rows specify the 
possible values of VAS. The final parameters of entropy 
weights and their ranks were calculated from decision ma-
trix and are given in Table 5. The precise estimates of these 
weights were described in (Lescauskiene et al., 2020).

The WASPAS-SVNS weighting technique is part of the 
multi-criteria decision-making duty, that involves the sub-
jective side of VASMA weighting methodology. In order to 
calculate WASPAS-SVNS weights, another matrix is built 
from the first data matrix. Again, the detailed matrix con-
struction and weights calculation is given in (Lescauskiene 
et al., 2020). WASPAS-SVNS weights are calculated as the 
score function for generalized factors and are presented in 
Table 6 as well as the ranks for the weights.

VASMA weights were estimated from WASPAS-SVNS 
and Entropy weights by multiplying each weight together 
and then dividing by multiplication sum. The full equa-
tion and total calculation of VASMA weights is provided 
in (Lescauskiene et al., 2020). The last VASMA weights 
and their ranks are given in Table 7.

Results from the Table 7 show that the most impor-
tant criteria for employees of crowdfunding platforms 
are Cybersecurity risks (FA11) with weight 0.152, No law 
that can force CF users to respect all terms of funding 

Table 4. Descriptive statistics of selected factors from online survey (source: author calculation)

ID Criteria Mean Median SD Min Max Count

FA1 Operational costs 71.74 72 11.79 37 87 19
FA2 Marketing costs 46.89 41 15.72 27 82 19
FA3 Development costs 60.79 63 11.91 31 76 19
FA4 Potential losses due to the volatility of cryptocurrency 56.42 62 15.09 34 74 19
FA5 Potential losses due to the exchange rate 55.68 61 13.76 34 73 19
FA6 Bigger market size 58.95 61 13.91 33 80 19
FA7 Investment success (trading activity, portfolio diversification, 

investments in lottery-type tokens)
68.26 70 13.60 35 92 19

FA8 Complex regulations associated with cryptocurrencies in 
different countries

72.26 72 8.05 62 86 19

FA9 No law that can force Crowdfunding users to respect all 
terms of funding

70.11 69 7.29 59 87 19

FA10 Storage of required documents using Blockchain technology 73.00 74 6.30 59 83 19
FA11 Cybersecurity risks 86.58 87 4.03 77 93 19

Table 5. Entropy weights calculated from survey data for selected factors (source: author calculation)

Entropy weights FA1 FA2 FA3 FA4 FA5 FA6 FA7 FA8 FA9 FA10 FA11

El(p) 0.54 0.68 0.61 0.51 0.62 0.55 0.66 0.46 0.43 0.47 0.27
Wl 0.46 0.32 0.39 0.49 0.38 0.45 0.34 0.54 0.57 0.53 0.73
Rank 6 11 8 5 9 7 10 3 2 4 1

Table 6. WASPAS-SVNS weights calculated from survey data for selected factors (source: author calculation)

WASPAS-SVNS weights FA1 FA2 FA3 FA4 FA5 FA6 FA7 FA8 FA9 FA10 FA11

S(Qi) 0.76 0.59 0.72 0.68 0.68 0.72 0.75 0.76 0.76 0.77 0.80
Rank 5 11 7 9 10 8 6 3 4 2 1

Table 7. Final VASMA weights and ranks for selected criteria 
of blockchain technology (source: author calculation)

ID Criteria VASMA Rank

FA1 Operational costs 0.092 5
FA2 Marketing costs 0.049 11
FA3 Development costs 0.073 8
FA4 Potential losses due to the volatility 

of cryptocurrency
0.088 6

FA5 Potential losses due to the 
exchange rate

0.068 9

FA6 Bigger market size 0.085 7
FA7 Investment success (trading 

activity, portfolio diversification, 
investments in lottery-type tokens)

0.067 10

FA8 Complex regulations associated 
with cryptocurrencies in different 
countries

0.108 3

FA9 No law that can force 
Crowdfunding users to respect all 
terms of funding

0.113 2

FA10 Storage of required documents 
using Blockchain technology

0.106 4

FA11 Cybersecurity risks 0.152 1
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(FA9) with weight 0.113 and Complex regulations asso-
ciated with cryptocurrencies in different countries (FA8) 
with weight 0.108. These factors have the highest first 
three rankings from all the criteria. On the contrary, the 
least important criteria are Marketing costs (FA2), In-
vestment success (FA7) and Potential losses due to the 
exchange rate (FA5). They have the lowest ranks and 
weights 0.049, 0.067 and 0.068 respectively.

Conclusions, proposals, recommendations 

This research proves that the blockchain technology can 
support crowdfunding platforms in several ways. First, 
this research proves that blockchain offer a different base 
for crowdfunding platforms. Second, the findings of this 
research promote the thought that blockchain applica-
tions can help the development of crowdfunding and 
expand the transparency and trustworthiness of crowd-
funding platforms (Ahluwalia et  al., 2020; Zhao et  al., 
2017). Though, further efforts are required to find out 
the blockchain technology potential and its application 
(Chang et al., 2020; Hartmann et al., 2019).

The VAS matrix can be efficiently used for the survey-
based criteria weighting assignment, as both importance 
value and ranking information can be composed from 
one sole question. The results showed that respondents 
were able to easily evaluate and compare factors when 
they saw them in one question. The data was collected 
from expert evaluation and online survey. The specific 
target group was questioned – employees from crowd-
funding platforms. The results specify that the most im-
portant factors to implement blockchain technology are 
related to Cybersecurity risks, no specific laws to respect 
all terms of funding and Complex cryptocurrency regu-
lations. These three factors had the highest weights and 
ranks. These results are quite expected having in mind 
the structure of crowdfunding platform.

This research has some limitations. Crowdfunding has 
three parties: project owner, investors and crowdfunding 
platform. All analysis was made only from crowdfund-
ing platform perspective whether to implement block-
chain technology. In the future it would be valuable to 
check campaign owners and investors choice in different 
contexts  – like developing countries, legal support for 
blockchain-based technology crowdfunding platforms 
and with or without regulations  – and whether their 
decisions might be impacted by blockchain technology. 
Another limitation might be the number of respondents, 
that could be higher, with different choice of criteria. Fi-
nally, the selected factors might be transformed due to 
initial and other literature review.
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