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Abstract

During the Global Financial Crisis (2008), many large banks in the most advanced
economies of the world failed. This boosted distrust in these massive financial
institutions. Repeated computer hacking attacks demolished trust even further.
Therefore, decentralized systems, such as blockchain technology, became very
attractive.

Recent crowdfunding and blockchain technology, while being critical appli-
cations of the FinTech industry, might disrupt traditional financial intermediation
and serve as alternatives for financing new businesses. Blockchain-based crowd-
funding has become a significant economic phenomenon and an essential ap-
proach to financing businesses. Blockchain can help crowdfunds eliminate finan-
cial intermediaries and reduce costs and transaction documentation.

The main goal of this research is to develop and empirically test an integrated
model for assessing the impact of blockchain on crowdfunding, the application of
which would allow rational economic and investment decisions. Hence, the theo-
retical framework for evaluating blockchain’s impact on crowdfunding was pro-
posed. The framework recommends the assessment of the blockchain’s impact
from the perspective of investors and crowdfunding platforms. Additionally, the
proposed new model for assessing the blockchain’s impact on crowdfunding in-
volves modeling tools like ARIMA for forecasting crowdfunding revenues, the
use of VASMA and modified VASMA-L criteria weighting methods that consider
both WASPAS-SVNS (subjective) and information entropy (objective) weights.
The modified VASMA-L weighting methodology is a novelty to scientific litera-
ture as it was developed while formulating this research. According to this meth-
odology, modified VASMA-L criteria weighting methodology can be applied to
extensive criteria sets by separating them into smaller subsets and later comparing
overall results to get the most significant factors of the entire criteria set.

This research implemented and tested the evaluation model’s practical suita-
bility to assess blockchain’s impact on crowdfunding and empirical research
methodology. The results show that blockchain technology impacts crowdfunding
platforms and their technical structure, while investors see little difference in its
impact when investing in crowdfunding campaigns. Finally, this research proves
that blockchain technology can support crowdfunding platforms.



Reziumeé

Per 2008 m. pasauling finansy kriz¢ bankrutavo daug dideliy banky pazangiausi-
ose pasaulio ekonomikose, todél didZiausios finansinés institucijos tapo nebepati-
kimos. Be to, pasitikéjima sugriové ir pasikartojantys jsilauzimo j kompiuteriy
sistemas atvejai. Todél decentralizuotos sistemos, tokios kaip bloky grandinés
technologija, tapo labai patrauklios.

Pastaruoju metu sutelktinis finansavimas ir bloky grandinés technologija,
buidami labai svarbiis finansiniy technologijy (angl. fintech) pramonés segmentai,
gali sutrikdyti tradicinj finansinj tarpininkavimg ir tapti alternatyvomis naujoms
jmonéms finansuoti. Neseniai bloky grandinés technologija pagrjstas sutelktinis
finansavimas tapo reik§mingu ekonominiu reiskiniu ir svarbiu verslo finansavimo
metodu. Bloky grandiné gali padéti sutelktiniam finansavimui visiskai eliminuoti
finansinius tarpininkus, sumazinti islaidas ir sandoriy dokumentacija.

Pagrindinis Sio darbo tikslas — sukurti ir empiriskai patikrinti integruota mod-
elj, skirtg jvertinti, kokj poveikj bloky grandiné daro sutelktiniam finansavimui, ir
kurio taikymas leisty priimti racionalius ekonominius ir investicinius sprendimus.
Taigi buvo pasiiilyta teoriné bloky grandinés poveikio sutelktiniam finansavimui
vertinimo sistema. Sistemoje rekomenduojama jvertinti bloky grandinés poveikj
investuotojy ir sutelktinio finansavimo platformy pozitriu. Be to, pasiiilytas
naujas bloky grandinés poveikio sutelktiniam finansavimui vertinimo modelis
apima tokias modeliavimo priemones kaip ARIMA — sutelktinio finansavimo pa-
jamoms prognozuoti, VASMA ir modifikuoto VASMA-L kriterijy svoriy metody,
kuriuose atsizvelgiama ] WASPAS-SVNS (subjektyvyji) ir informacijos entropi-
jos (objektyvyjj) svorius, taikyma. Modifikuota VASMA-L kriterijy svoriy
nustatymo metodika yra naujové mokslinéje literatiiroje, nes ji buvo sukurta for-
muluojant §] tyrimg. Pagal §ig metodika, modifikuota VASMA-L kriterijy
svérimo metodikg galima taikyti dideléms kriterijy aibéms, iSskaidant jas j
mazesnius poaibius, o véliau lyginant rezultatus visus kartu, kad biity gauti svarbi-
ausi visos kriterijy aibés veiksniai.

Siame tyrime buvo jgyvendintas ir iSbandytas praktinis vertinimo modelio
tinkamumas bloky grandinés poveikiui sutelktiniam finansavimui vertinti ir em-
pirinio tyrimo metodika. Rezultatai rodo, kad bloky grandinés technologija daro
itaka sutelktinio finansavimo platformoms ir jy techninei strukttrai, o investu-
otojai, investuodami j sutelktinio finansavimo kampanijas, nemato didelio bloky
grandinés technologijos poveikio skirtumo. Galiausiai $is tyrimas jrodo, kad
bloky grandinés technologija gali padéti sutelktinio finansavimo platformoms.

Vi



Notations

Abbreviations

ARIMA - autoregressive integrated moving average model (liet. autoregresinis integ
ruotas slenkancio vidurkio modelis);

BC — blockchain (liet. bloky grandiné);

CCPs — central counterparties (liet. centrinés sandorio Salys);

CF — crowdfunding (liet. sutelktinis finansavimas);

CFP — crowdfunding platform (liet. sutelktinio finansavimo platforma);

DApp — decentralized applications (liet. decentralizuotos programos);

FinTech — financial technology (liet. finansinés technologijos);

ICOs — initial crypto-asset offerings (liet. pirminiai kriptovaliuty siiilymai);

KYC — know your customer (liet. pazZink savo klientq);

MCDM - multiple-criteria decision-making methods (liet. daugiakriteriniai sprendimy
priémimo metodai);

VAS - visual analogue scales (liet. vizualinés analoginés skalés);

VASMA — VAS Matrix (liet. VAS matrica);

WASPAS - weighted aggregated sum product assessment (liet. svertinis agreguotos su-
mos sandaugos vertinimas);

WASPAS-SVNS — weighted aggregated sum product assessment with a single-valued
neutrosophic sets (liet. svertinis agreguotos sumos sandaugos vertinimas su viena-
reikSmémis neutrosofinémis aibémis);.
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Introduction

Problem Formulation

The main research problem in this dissertation is how to assess blockchain’s im-
pact on crowdfunding. Financial technologies, or FinTech, are a priority of the
European Commission and Lithuania’s economic policy, as they can play an es-
sential role in achieving the targets of the banking union, the single market, retail
financial services, and the capital markets union. Blockchain technology, while a
critical part of financial technologies, can solve the problems of financing new
businesses and can be one of the alternatives for financing new businesses.
Crowdfunding is another essential part of FinTech. Currently, several crowd-
funding platforms have been deployed on the blockchain, rewarding people’s fi-
nancial contributions to a project with specific project shares. Recently, block-
chain-based crowdfunding grew into a significant economic phenomenon,
especially in 2017/18, and became a substantial approach to finance businesses.
Nevertheless, blockchain-based crowdfunding is highly similar to traditional
crowdfunding yet possesses distinct characteristics. Hence, the criteria that deter-
mine the success of investments in conventional financial crowdfunding may not
have the same impact on blockchain-based crowdfunding. Understanding success
characteristics is crucial for comprehending the key similarities and variations
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across different crowdfunding models, creating effective blockchain-based fund-
raising campaigns, and for investors to consider specific evaluation criteria.

This dissertation analyzes the impact of blockchain on crowdfunding. Spe-
cifically, the importance of blockchain is investigated from different angles, such
as from investors, crowdfunding platforms, and crowdfunding campaigns. The
proposed evaluation methodology suggests multi-criteria evaluation from differ-
ent criteria sets where the best factors are selected and compared.

Relevance of the Dissertation

Crowdfunding is a nascent and evolving phenomenon that has garnered signifi-
cant public interest. Crowdfunding platforms have become especially prevalent
for publishing campaign ideas and collecting backing. Blockchain technology can
help crowdfunding reduce risks, remove financial intermediaries, ease required
international legislation, and increase the value of investing in crowdfunding cam-
paigns. It is important to suggest a complex assessment model that shows the im-
pact of blockchain on crowdfunding.

Moreover, this dissertation is critical to academic literature as it proposed a
new modification to the multi-criteria weighting methodology that simultaneously
allows evaluating and comparing criteria from different criteria group sets. This
evaluation allows for the selection of the most appropriate and best factors from
all possible criteria sets.

Research Object

The object of the present research is blockchain’s impact on crowdfunding.

Aim of the Dissertation

The dissertation aims to develop and empirically test an integrated model for as-
sessing the impact of blockchain on crowdfunding, the application of which would
allow rational investment decisions.

Tasks of the Dissertation

To achieve the goal of the dissertation, the following tasks should be solved:
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1. To prepare a scientific literature analysis regarding the concept of finan-
cial technologies and the evolution and characteristics of crowdfunding
and blockchain technology.

2. To investigate the existing possible success factors of the valuation of
crowdfunding platforms and crowdfunding campaigns, as well as to an-
alyze the risks of crowdfunding as a form of investment.

3. To develop a model for assessing the blockchain’s impact on crowdfund-
ing that involves quantitative and qualitative methods.

4. To propose the new modification of the criteria weighting methodology
to the existing criteria weighting method.

5. To implement and test the practical suitability of the evaluation model
and empirical research methodology.

Research Methodology

The following research methods are chosen to analyze the object: complex, multi-
criteria decision-making evaluations, comparative analysis, quantitative and qual-
itative analysis methods, statistical data analysis, modeling, and others.

The empirical part of the dissertation is designed to create and verify a model
for evaluating, using a combination of quantitative and qualitative methods for
forecasting (ARIMA) and multi-criteria decision-making methods (VASMA,
VASMA-L) that involve both subjective and objective weighting parts of criteria
and expert evaluation to approbate the results.

Scientific Novelty of the Dissertation

While developing this doctoral dissertation, the following significant results for
the science of economics were accomplished:

1. Success factor categories for criteria weighting methods were taken from
crowdfunding, Venture Capital and Business Angels, and E-commerce
theories. Additionally, the comparison of E-commerce and crowdfunding
is crucial and unique. It adds several risk categories as possible success
factors that were not considered before in academic literature for crowd-
funding.

2. The new proposed model to assess the blockchain’s impact on crowd-
funding is oriented to the goals of investors, crowdfunding platforms, and
crowdfunding campaign owners. The model employs modeling tools like
ARIMA to forecast crowdfunding revenue. Using VASMA and
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VASMA-L criteria weighting methods helps systematically assess the in-
fluence of blockchain on crowdfunding by selecting the most relevant
success factors.

3. The proposed modification of the existing VASMA criteria weighting
methodology is unique and a novelty to scientific and academic literature
as it was created specifically for this research. This modified VASMA-L
criteria weighting method can be applied to large multiple criteria sets by
separating them into smaller subsets and later comparing results to get the
most significant factors of the entire criteria set.

Practical Value of the Research Findings

The proposed model for assessing blockchain’s impact on crowdfunding suggests
success factor criteria weighting for investors, crowdfunding platforms, and
crowdfunding campaign owners. The findings of this research indicate that block-
chain technology does not influence individual investment decisions regarding
blockchain-based or financial crowdfunding campaigns.

Alternatively, this research demonstrates that blockchain technology impacts
crowdfunding platforms in several ways. First, blockchain technologies provide a
different base for crowdfunding platforms. Second, blockchain applications can
help develop crowdfunding and improve the trustworthiness and transparency of
crowdfunding platforms. Third, blockchain can help crowdfunding platforms re-
duce or even eliminate intermediary costs and help expand campaign availability
worldwide with simplified legal contracts and regulations.

Defended Statements

The following statements are derived from the findings of the current investiga-
tion:

1. Assessing the blockchain’s impact on crowdfunding from the perspec-
tives of investors and crowdfunding platforms and based on a complex
combination of factors gives a more inclusive understanding of each
part’s contribution to crowdfunding success.

2. The proposed model for assessing the blockchain’s impact on crowd-
funding involves modeling tools, such as ARIMA (to forecast crowd-
funding revenues), VASMA, and VASMA-L criteria weighting meth-
ods (to select the most suitable success factors), which allows for
systematic evaluation of the blockchain’s impact on crowdfunding.
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3. The proposed unique modified VASMA-L criteria weighting method
might be applied to large multiple criteria sets to find and select the
most significant factors of the entire criteria group.

Approval of the Research Findings

The topic of this dissertation was addressed in four scientific publications in Sco-
pus and Clarivate Analytics Web of Science databases (Venslaviene &
Stankeviciene, 2021; Venslaviene et al., 2021; Venslaviene et al., 2023a; Vens-
laviene et al., 2023b). The results of the research were presented at three presen-
tations at scientific conferences and seminars:

— International scientific conference “Contemporary issues in business,
management and economics engineering 2021, Vilnius, Lithuania.

— International Colloquium “New Scientific—Didactic Challenges in Time
of Turbulence”, 2021, Bialystok, Poland.

— International Conference on Applied Business and Economics 2022, 18th
Edition: A Hybrid Conference, University of Malta, 2022, Valletta,
Malta.

Structure of the Dissertation

The dissertation is structured around three main chapters: an introduction, three
chapters with general conclusions with recommendations for further research, an
extensive references list, and annexes. The summarized logic structure of the dis-
sertation is shown in Annex A.

The dissertation is 125 pages long, including the summary, but without an-
nexes. It contains 13 formulas, 12 figures, and 36 tables. In total, 198 literature
references were used when preparing the dissertation.






Theoretical Assumptions of the
Blockchain’s Impact on
Crowdfunding

This chapter provides an overview of financial technologies, also known as
FinTech, and their development and significance in the current economic system.
Moreover, the evolution of crowdfunding and blockchain will be discussed as they
are essential to the financial technology sector. The literature review should ex-
amine the definition, factors of crowdfunding growth, and the forms of crowd-
funding. Moreover, price structure, the importance of crowdfunding platforms’
social networks, and the success of funded campaigns should be discovered. Fi-
nally, investors’ investment risks and values should be defined, and the main suc-
cess factors of investing in crowdfunding campaigns should be identified.

The second part of this chapter reviews the definition and characteristics of
blockchain technology. Furthermore, this part discusses blockchain-based crowd-
funding and its important success factors for investors and crowdfunding plat-
forms.

The chapter ends with the proposed theoretical framework for assessing the
blockchain’s impact on crowdfunding. Essentially, the framework suggests eval-
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uating the blockchain’s impact from the perspectives of investors and crowdfund-
ing platforms. Three scientific publications were published on the topic of this
chapter (Venslaviene & Stankeviciene, 2021).

1.1. Concept of Financial Technologies and Evolution
of Crowdfunding

The current financial system heavily depends on numerous centralized and trusted
intermediaries. Central securities depositories (CSDs) handle securities settle-
ments, central counterparties (CCPs) ensure trades on exchanges, CLS Bank fa-
cilitates foreign exchange transactions, the Society for Worldwide Interbank Fi-
nancial Telecommunication (SWIFT) facilitates global money transfers, several
banks have significant control over correspondent banking, and a minimal number
of banks offer custody services to large investment institutions (Kumar et al.,
2024; Varma, 2019). A decade ago, it was often believed that the solid financial
position and effective management of these central hubs made it exceedingly im-
probable for them to experience failure. Furthermore, there was a prevailing as-
sumption that these entities were deemed too large to experience failure and that
the government could intervene and provide financial assistance in the event of
their failure.

The Global Financial Crisis in 2008 and the Eurozone Crisis from 2010 to
2012 shattered these assumptions as numerous significant banks in the world’s
most developed economies collapsed or required government assistance, and
wealthy nations could not meet their financial obligations. This provoked fear that
these massive financial institutions could not be trusted anymore (Pandey et al.,
2024). Another factor that has ruined trust is large financial institutions’ repeated
hacking attacks. When trust in centralized financial hubs is exceptionally ques-
tioned, decentralized systems like blockchain technology become very attractive
(Baliker et al., 2024).

FinTech, or the financial technology sector, is technology-driven innovation
in financial services that leads to the creation of new business models, applica-
tions, products, or processes that have a substantial influence on financial institu-
tions and markets and the financial services establishment (Jalal et al., 2024; Min-
istry of Finance of the Republic of Lithuania, 2023). According to
Recommendations on the 2023-2028 guidelines for the development of the
FinTech sector in Lithuania (Ministry of Finance of the Republic of Lithuania,
2023), 263 FinTech companies operated in Lithuania at the end of 2022. This
number is more than three times higher compared to the year 2016, with 82
FinTech companies. Around 34 percent of FinTech companies in Lithuania are
electronic money and payment institutions. Crowdfunding and blockchain are the
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primary applications of FinTech, representing two breakthroughs that have the
potential to disrupt traditional financial intermediation, albeit distinctly (Cai,
2018; Wan et al., 2023). Crowdfunding can be seen as an existing FinTech appli-
cation that can cut out financial intermediaries. Intermediation is a crucial element
of the financial sector. Recently, regulation reforms and new technologies have
changed the financial industry. Today, more and more individuals seek to avoid
traditional financial markets to get fewer restrictions, lower costs, and more effi-
ciency. Led by new regulatory initiatives and technological expansions, customers
in many financial service sectors have changed their attitudes toward those with
the legitimacy and resources to provide financial services, challenging the role of
financial intermediaries in favor of FinTech inventions. (Cai, 2018; Jalal et al.,
2024).

Thus, crowdfunding platforms are observed as less regulated new intermedi-
aries but do not eliminate the need for them. Crowdfunding offers several key
benefits, including fewer regulatory obligations and lower transaction expenses
than traditional banking institutions (Wan et al., 2023). Crowdfunding platforms
serve as a modern mediator, supplanting conventional financial intermediaries.
On the other hand, Blockchain disrupts the old model where a trusted and central-
ized third party is required to determine the validity of a transaction (Cai, 2018).
Blockchain might challenge banks by presenting trust in a decentralized way.
Blockchain has the potential to remove the need for intermediation in some sec-
tors, bringing new forms of intermediation while reducing the layers of traditional
intermediation (Wan et al., 2023).

Crowdfunding is part of the broader world of financial innovation enabled by
technological advances, also known as FinTech (European Commission, 2016;
Kumar et al., 2024; Wati & Winarno, 2018). Since crowdfunding is a very new
phenomenon, several definitions describe it. Table 1.1 summarizes crowdfunding
definitions.

Table 1.1. Crowdfunding definition (source: created by the author)

Author Year | Definition

Gierczak et al., 2014 2014 | “An innovative form of financing that links
Thies et al., 2014 2014 | those who can invest money with others
Mora-Cruz & Palos-Sanchez 2023 who require funding for a particular pro-
2023 ’ Ject”

Bento et al., 2019 2019 | “An Internet-based way for a company or
Hussain et al., 2023 2023 | other organization to raise money, either in
The World Bank, 2013 2013 the form of a donation or an investment,

from a large number of individuals.”
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End of Table 1.1

Author Year | Definition

Schwienbacher & Larralde, 2010 | “Pooling money from a group of persons ra-
2010 ther than professional parties is the basic
Zvilichovsky et al., 2015 2015 | principle of crowdfunding.”

Agrawal et al., 2013 2013 | “The practice of entrepreneurial individuals

and groups raising funds for their ventures
by collecting relatively modest amounts of
Mollick, 2013 2013 | money from a large number of people using
the Internet, bypassing the need for tradi-
tional financial middlemen.”

The idea of crowdfunding is not new, but the way it is enabled by technology
is new. One of the core features of crowdfunding is its effort to interrupt typical
financial intermediation. Explanations of crowdfunding might change, but they
usually contain the following core components: (i) increasing funds in small
amounts, (ii) from many to many, and (iii) using digital technology (Hussain et al.,
2023; Jenik et al., 2017; Mora-Cruz & Palos-Sanchez, 2023).

The crowdfunding industry experienced a significant surge in the wake of the
global financial crisis in 2008. This crisis eroded trust in the financial system,
specifically the banking sector. Subsequently, crowdfunding experienced a sig-
nificant increase in popularity on a global scale. Technological, macroeconomic,
regulatory, social, and cultural factors are driving the rapid growth of crowdfund-
ing (Table 1.2).

Table 1.2. Factors of Crowdfunding growth (source: adapted from Jenik et al., 2017;
the World Bank, 2013)

The reduced cost of operation, brought about by improved Internet ac-
cess through smartphones and other devices, user-generated web con-
Technologi- | tent, the proliferation of online applications, the growing popularity of
cal factors social networks, the utilization of big data analytics, and the emer-
gence of the FinTech revolution, has made crowdfunding a feasible

option.
Macroeco- Due to the financial crisis and the credit crunch, major financial inter-
nomic envi- | mediaries have restricted access to credit, particularly for smaller
ronment loans. This created a new demand for capital fundraisers.

Crowdfunding platforms have benefited from post-crisis regulatory
Regulatory alterations. The strict regulatory requirements increased banking

factors costs. Due to the nascent nature of crowdfunding law globally, nu-
merous nations currently need more stringent regulations regarding
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End of Table 1.2

crowdfunding. This method confers an advantage to the crowdfunding
business over its competitors, particularly financial service providers.

Individuals must actively participate in online social networks, which
Social is the most critical driver of crowdfunding activity. To support entre-
factors preneurs and build trust, communities should influence start-up events
and community-backed finance.

The private sector should be involved in creating channels for worth-
while business ventures that can be potential investment opportuni-
ties. The private sector may significantly contribute to fostering an en-
Cultural trepreneurial culture by offering tangible facilities, guidance from
factors experienced individuals, opportunities for collaborative learning, and
structured experimentation to determine the viability of products in
the market. Additionally, they can provide resources such as crowd-
funding, company incubation, and other support services.

Crowdfunding can revolutionize capital distribution by shifting it away from
traditional channels, such as foundations, funds, and banks, and toward a more
personalized and direct investment framework. However, it remains uncertain
whether crowdfunding is a more effective technique for supplying cash to local
firms. Governments should provide policy and strategic advice to promote the
development of the crowdfunding ecosystem. These recommendations should ad-
dress the economic, social, technological, and cultural difficulties that the ecosys-
tem faces.

1.1.1. Main Forms of Crowdfunding

Crowdfunding can revolutionize retail financial services by leveraging technol-
ogy. Enhanced connectivity via mobile phones and other devices, legal and regu-
latory frameworks, and dynamic economic conditions enable new and inventive
firms to rival established market players (Gera & Kaur, 2018; Hussain et al., 2023;
Mora-Cruz & Palos-Sanchez, 2023; Polishchuk et al., 2019). This competition
may allow entrepreneurship and economic growth, particularly in countries with
less advanced financial systems.

Formally, a crowdfunding platform features five qualities (Dushnitsky &
Fitza, 2018; Mora-Cruz & Palos-Sanchez, 2023; Siering et al., 2016): (a) it is a
digital platform, (b) gathering funds from multiple individuals, where (c) each
individual typically backs a small portion of the requested amount, (d) based on a
set of goals and objectives, and (e) their evaluation of the principal project.

There are five primary forms of crowdfunding platforms. These forms are
described in the literature (Behl et al., 2023; Belleflamme et al., 2015; Borello
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et al., 2015; Gebert, 2017; Griffin, 2013; Hussain et al., 2023; Kim & Viswana-
than, 2019; Kirby & Worner, 2014; Mora-Cruz & Palos-Sanchez, 2023):

1) Donation-based, e.g., without any reward besides goodwill;

2) Reward-based, which is with non-financial rewards, such as products;

3) Lending-based or debt, e.g., with financial returns, such as interest;

4) Equity-based, with financial returns, such as equity or dividends;

5) Royalty-based, where a fraction of revenues or profits is offered.

Donation
| Community

Crowdfunding

Reward

Crowdfunding —
Debt
Financial Return

Crowdfunding

Equity

Fig. 1.1. Crowdfunding forms (source: created by the author)

These groups are based on what funders expect to get for their money (and
what motivates them to invest first). Donation — and reward-based forms of
crowdfunding — are for charitable causes. These two forms of crowdfunding may
be called “community crowdfunding” (Fig. 1.1). The key features of Community
crowdfunding are that it does not provide any financial return and is not typically
regulated. These two forms have been essential to the whole development and
emergence of the industry. In certain instances, they may also serve as a gateway
for financiers or fundraisers to engage in more intricate variations of crowdfund-
ing, which are often not seen as financial activities and hold little significance
(Jenik et al., 2017; Kumar et al., 2024). On the contrary, debt and equity-based
crowdfunding can be stated together as “financial return crowdfunding”. Due to
technological improvements, financial return crowdfunding is solely an Internet-
based market. It is also accessible to many potential investors and borrowers, as
many investors can invest small amounts of an overall funding request (Behl et al.,
2023; Kirby & Worner, 2014). All forms of crowdfunding are explained sepa-
rately in Annex B, giving the most importance to equity crowdfunding as it is the
most complex legally (Behl et al., 2023).
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Initially, most crowdfunding platforms were donation-based, followed by
lending-based and reward-based platforms. Since that time, the amount of reward-
based crowdfunding platforms has grown powerfully. In 2022, it financed projects
for the value of EUR 161 million via crowdfunding platforms. Compared with the
2021 year, the funded sum increased by EUR 46.3 million (Ministry of Finance
of the Republic of Lithuania, 2023). The sharp growth in the amount of funding,
the number of transactions, and the number of investors requires paying more at-
tention to the maintenance of crowdfunding platforms. In November 2021, the
European Union’s crowdfunding regulation entered into force, according to which
platforms with new licenses can provide services throughout the European Union
(Valiante, 2022). This is expected to accelerate the growth of the sector.

Crowdfunding campaigns serve as a valuable means of market research,
offering insights into the project and forecasting the prospective demand for a
particular product or service. Crowdfunding has been shown to “democratize” fi-
nance by mitigating geographical and gender prejudices commonly associated
with conventional venture capital fundraising (Agrawal et al., 2011; Valiante,
2022; Zhu et al., 2023).

1.1.2. Investment Risks and Values of Crowdfunding

Perceived value can be defined as a consumer’s overall assessment of the utility
of a product (or service) based on perceptions of what is received and what is
given (Zeithaml, 1988). Consumer choice is a function of multiple consumption
values (Harms, 2007).

Furthermore, the perceived risks from the perspective of the funding object,
project initiator, and intermediary (Appio et al., 2023; Chen et al., 2023; D’Ar-
cangelo et al., 2023; Senney & Lhost, 2023; Shrestha et al., 2023) were discussed.
Also, these risks were compared between e-commerce and crowdfunding. In ad-
dition, ten motivational values were discovered and categorized into five value
dimensions: functional, financial, epistemic, social, and emotional.

Annex C summarizes all the value dimensions and risks from the perspective
of the funding object, project initiator, and intermediary.

1.1.3. Financing Crowdfunding Campaigns and Success
Factors

The crowdfunding ecosystem might be very complex and different in each model.
A crowdfunding ecosystem relies on a platform, which is a technology-driven so-
lution that connects those seeking funds with those willing to provide them. The
demand side comprises individuals and diverse organizations seeking financial
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support. Depending on the particular model, they can function as borrowers, issu-
ers, or beneficiaries. The supply side includes lenders, backers, contributors, and
investors (Jenik et al., 2017; Kumar et al., 2024). The crowdfunding ecosystem
contains three main groups: the crowdfunding platform, campaign owners looking
for funds, and investors who invest.

Crowdfunding has become a new and popular financing channel worldwide
(Huang et al., 2023; VVroomen & Desa, 2018). Yet, crowdfunding campaign suc-
cess rates still need to be below 50% on most platforms (Lukkarinen et al., 2016;
Zhao et al., 2017). Hence, it is vital for project supporters not only to strive to
attract a more significant number of visitors but also to comprehend their financial
motivations. This is especially important to increase the success of crowdfunding
as an alternative funding tool (Gierczak et al., 2014). To gain a deeper compre-
hension of the mechanics of crowdfunding and enhance the likelihood of success-
ful campaigns, it is imperative to comprehend the elements that contribute to the
achievement of crowdfunding (Fan-Osuala et al., 2018). It is essential to under-
stand what motivates people to create or fund these projects as the number of
crowdfunded projects increases (Gerber & Hui, 2013). The success of crowdfund-
ing campaigns is influenced by various factors, including social capital theory
(Buttice et al., 2017; Colombo et al., 2015; Skirnevskiy et al., 2017), signal theory
(Ahlers et al., 2015; Courtney et al., 2017), the herding effect (Mohammadi &
Shafi, 2018), and local bias (Mendes-Da-Silva et al., 2016).

Nevertheless, there needs to be more knowledge regarding the evaluation of
crowdfunding aims. Furthermore, there is a scarcity of studies examining the aspects
that contribute to the success of crowdfunding campaigns and the criteria that inves-
tors use when investing in crowdfunding. Agrawal et al. (2013) and Kuppuswamy
and Bayus (2013) analyzed revenue allocation data from a crowdfunding site situated
in the Netherlands. Furthermore, Ahlers et al. (2015) conducted research using an
Australian equity crowdfunding platform to evaluate the influence of several start-
up attributes on the success of crowdfunding campaigns. Cholakova and Clarysse
(2015) examined the factors influencing individuals’ investing choices in equity
crowdfunding. In addition, the research by Kim and Viswanathan (2019) investi-
gated the impact of early investors on the overall success of crowdfunding cam-
paigns. The experiment by Bern-stein et al. (2017) examined the significance of ob-
taining various forms of information for accredited early-stage investors.

Lukkarinen et al. (2016) filled the gap of the limited amount and scope of re-
search to explain the variation in the success of equity crowdfunding campaigns.
They utilized research from the two financing methods most similar to equity crowd-
funding in the funding cycle. With non-equity-based crowdfunding, they combined
both business angels and venture capitalists. As they all reflect the funding needs of
growing businesses, venture capital, angel investing, and equity crowdfunding are
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often assessed and compared together (de Buysere et al., 2012; Hornuf & Schwien-
bacher, 2016; Wilson & Testoni, 2014). Kgoroeadira et al. (2023) and Lukkarinen
et al. (2016) postulated that the conventional investment criteria employed by ven-
ture capitalists and angel investors could serve as indicators for forecasting the effi-
cacy of equity crowdfunding campaigns. Additionally, they selected different com-
pany and campaign features to predict the crowdfunding campaign’s success.
Ultimately, Dushnitsky and Fitza (2018), Huang et al. (2023), and Salomon (2016)
deliberated on the overall operation of crowdfunding as a means of financing and
contrasted the decision-making procedure of equity crowdfunding with that of con-
ventional venture capital financing (Hagedorn & Pinkwart, 2016; Loéher, 2017; Sa-
lomon, 2016). Similarly to the mentioned literature, this research will combine crite-
ria from traditional funding, business angels, and venture capital with criteria from
crowdfunding theory. In addition, reward-based crowdfunding is a form of pre-sell-
ing (Ahlers et al., 2015) and, therefore, can be compared to e-commerce transactions,
such as the buying process on marketplaces. This similarity allowed the application
of theoretical insights on risk from the e-commerce literature. As a result, a risk cri-
teria group is added to this research.

To identify potential success criteria for equity crowdfunding campaigns, a
comprehensive search was conducted to gather information from many sources,
including studies on different types of crowdfunding, venture capital, business
angels’ theory, and e-commerce literature. In addition, the group of risks identi-
fied in e-commerce literature was included as a crucial concern for investors. To
the best of the author’s knowledge, it could not be found in the literature that risk
might affect the decision to invest in crowdfunding campaigns. Still, it looks crit-
ically vital for crowdfunding campaigns, as there is a lot of ambiguity. After ana-
lyzing the literature on e-commerce and crowdfunding, three risk categories were
identified: project-related risk, initiator-related risk, and intermediary-related risk.
The complete compilation of 24 success factors documented in the literature may
be found in Table 1.3.

Table 1.3. Success factors for crowdfunding campaigns found in the literature (source:
created by the author)

S;Jtc;(;%srsyfactor fSaL::(;g(?ss Description Author
Lukkarinen et al., 2016;
Drables, 2015; Burtch et al.,
Crowd- | Campaign Campaign duration of the | 2013; Frydrych et al., 2014;
funding | character- durati project cam- Mollick, 2014; Ferreira &
J uration - : .
theory | istics paign Pereira, 2018; Kuppuswamy
and Bayus, 2013; Cumming
etal., 2020
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Continued Table 1.3

owner

Success factor Success Description Author
category factor
Lukkarinen et al., 2016;
Block et al., 2017; Drables,
minimum sum 2015; Frydrych et al., 2014;
. Ferreira & Pereira, 2018;
Funding needed to d
target launch the Kuppuswamy and Bayus,
roiect 2013; Cumming et al., 2020;
proJ Ahlers et al., 2015; Hakenes
and Schlegel, 2014; Mollick,
2013; Belleflamme, 2014
minimum Lukkarinen et al., 2016;
amount to in- Kuppuswamy and Bayus
\lxl,!'zﬁwlgr;t ng; t|?1 ?ﬁénc" 2013; Cumming et al., 2020;
pro'ect cam- Ahlers et al., 2015; Ordanini
pro) etal., 2011
paign
financial fore-
. Provision casts/projec- .
Campaign of finan- tions F:aarjly fi- Lukkarinen et al., 2016;
phgracter- cials nancial Block etal., 2017
Crowd- | Istics statements
f:]hr:ilrng number of in- | Lukkarinen et al., 2016;

y Number of | vestors who Block et al., 2017; Drables,
early back- | invest before 2015; Colombo et al., 2015;
ers the campaign | Kuppuswamy and Bayus,

is launched 2013; Cumming et al., 2020
Lukkarinen et al., 2016;
. Drables, 2015; Frydrych
Capital to'gal capital et al., 2014; Colombo et al.,
. raised for one )
raised roiect 2015; Kuppuswamy and
proJ Bayus, 2013; Cumming
etal., 2020
g(f:t%ager;ltj(;?sber Lukkarinen et al., 2016;
Number of | . I Block et al., 2017; Kuppus-
. investing in .
investors wamy and Bayus, 2013;
the same pro- .
. Cumming et al., 2020
ject
Social me- the followers’ | Lukkarinen et al., 2016;
Networks | dia net- social network | Block et al., 2017; Drablgs,
works of the project | 2015; Colombo et al., 2015;

Ahlers et al., 2013; Mollick,
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pertise

Continued Table 1.3
Success factor Success Description Author
category factor
family and
Networks Private friends who 2014; Ferreira & Pereira,
networks support the 2018
project
is it oriented
Under- to business
standability | (B2B) or cus-
tomer (B2C)
if the crowd-
Under- Inf . funding cam- Lukkarinen et al., 2016;
standabil- n orm{;ltlon paign is giving | Drables, 2015; Ahlers et al.,
ity aboutrisk |4 ¢ormation 2013
about the risk
if the crowd-
Crowd- Environ- funding cam-
funding ment com- | paign is com-
theory mitments mitted to the
environment
how often up-
Updates dates are sent
to audience
are there any
Spelling spelling errors
mistakes in the cam- Block et al., 2017; Drables,
Quality paign text 2015; Frydrych et al., 2014;
signals Mollick, 2014; Ferreira &
is there a de- Pereira, 2018
scriptive video
Video abput the cam-
paign/product
industry ex-
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Continued Table 1.3

Success factor Success Description Author
category factor
educational
background
Experience Lukkarinen et al., 2016;
the balance Block et al., 2017; Drables,
Team rat- bethen Eealg_‘” 2015; Frydrych et al., 2014;
in members” skl | pMacmillan et al., 1985;
g sets Sudek, 2007; Streletzki and
perceived mo- | Schulte, 2013; Prowse, 1998;
tivation, drive, | Anthony, 2011; EBAN, 2014
passion, com-
mitment, hon-
esty
Lukkarinen et al., 2016;
attainable Drablgs, 2015; Burtch et al.,
Ven- market that 2013; Macmillan et al., 1985;
ture Me_trkets determines the | Sudek, 2007; Streletzki and
Capital rating company’s Schulte, 2013; Prowse, 1998;
and Co.mpany growth poten- | Anthony, 2011; EBAN,
Busi- ratings tial. 2014; Zhu et al., 2023;
ness Huang et al., 2023
Ange|5 how well the
product fits
the target mar-
ket
relevance of Lukkarinen et al., 2016;
the end custo- | Block et al., 2017; Macmil-
mer’s problem | lan et al., 1985; Sudek, 2007;
Concept how well the Streletzki and Schulte, 2013;
rating company ad- Prowse, 1998; Anthony,
dresses the 2011; EBAN, 2014; Zhu
problem com- | etal., 2023; Huang et al.,
pared to other | 2023
alternatives
value of the
solution to the
customer
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Continued Table 1.3

Success factor Success Description Author
category factor
it is easy to Lukkarinen et al., 2016;
Scalabilit scale up the Sudek, 2007; Prowse, 1998;
ratin Y | solution to the Anthony, 2011; EBAN,
g entire target 2014; Zhu et al., 2023;
market. Huang et al., 2023
valuation Lukkarinen et al., 2016;
whether the Sudek, 2007; Prowse, 1998;
targeted fund- Anthony, 2011, EBAN, 2014
Termsrat- | ing amount is
ing sufficient to
Ven- lift the com-
ture pany to the
Capital next level
and Co_mpany progress of the | Lukkarinen et al., 2016;
Busi- ratings company on Sudek, 2007; Prowse, 1998;
ness its develop- Anthony, 2011; EBAN,
Angels ment path 2014; Huang et al., 2023
remaining gap
to the target
. state
Stage rating status of the
product
status of mar-
ket validation
existence of
paying cus-
tomers
product Cunningham et al. (2005);
risk/funding Stone and Grenhaug (2006);
object risk Zhang et al. (2012); Gierczak
E-com- Risks asso- | Social risk ((35 gll.s()zoslhAf); ';'10”9 ardzc()g%
merce Risk ciated with | psychological » Shrestha et a N :
theory the project | risk F.Chenetal., 2023; Senney
- & Lhost, 2023; Appio et al.,
p_ost—fundlng 2023; D’ Arcangelo et al.,
risk/ repay- | 5023: Zhu et al., 2023
ment risk
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End of Table 1.3

Success factor Success Description Author
category factor
project initia- | \/erhagen et al. (2006); Gier-
Risks asso- | tor risk/owner | czak et al. (2014); Bente
ciated with | risk/seller risk | et al. (2012); Al Kailani and
the project | time risk/con- | Kumar (2011); Shrestha
initiator venience risk | etal.,, 2023; F. Chenetal.,
delivery risk 2023, Senney & LhOSt, 2023
E-com- intermediary Verhagen et al. (2006); Gier-
merce Risk risk/privacy czak et al. (2014); Feather-
theory risk man and Pavlou (2003); For-
Risks asso- | financial risk | Sythe et al. (2006); Diallo
ciated with (2012); Delis et al., (2014);
the inter- Lepetit et al., (2008); Panjer
mediary performance | (2002); Oxera (2015); Wati
risk/operating | and Winarno (2018);
risk Shrestha et al., 2023; Appio
et al., 2023

Table 1.3 summarizes the success factors for crowdfunding campaigns found
in the literature. The success factors are collected from crowdfunding theory and
venture capitalists’ and business angels’ theories. Moreover, risk factors from e-
commerce theory were added.

1.2. Definition and Characteristics of Blockchain

Blockchain is the spine and the leading technology behind bitcoins and the
cryptographic system (Sahani et al., 2020). Satoshi Nakamoto developed it in
2008. It is believed that Satoshi Nakamoto was a Japanese man born in 1974.
Others think that this name is just a mysterious pseudonym for an unknown
group of developers (Faustino et al., 2022). While it remains a secret, of who
Satoshi Nakamoto is, he not only invented such a complex system but also
provided a remedy to all the problems in the current monetary system (Sahani
et al., 2020). As an evolving technology, blockchain plays a promising part in
today’s software-defined networking (SDN)-)-enabled Internet of Things
(1oT) applications (Rahman et al., 2023). Several definitions of blockchain are
given in Table 1.4.
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Table 1.4. Blockchain definition (source: created by the author)

Author

Year

Definition

Varma, 2019

2019

The blockchain is a distributed, duplicated,
tamper-proof (immutable), sequential record
of transactions.

Raddatz et al., 2023

2023

The blockchain is a secure and decentralized
database that prioritizes data privacy protec-
tion and ensures the accuracy and reliability of
transactions.

Singh et al., 2023

2023

Blockchain is a decentralized information
technology network that tracks digital asset
transactions using distributed ledgers. These
ledgers are maintained by intermediaries such
as banks, credit agencies, accountants, and
governments.

Cai, 2018; Raddatz et al.,
2023; Zheng et al., 2023

2018,
2023

The blockchain enables users to authenticate
and monitor their Bitcoin transactions, while
the data recorded within each block serves as
the foundation of trust.

Gurnani et al., 2023

2023

Blockchain technology is a sophisticated sys-
tem with a robust database that enables clear
and widespread information sharing inside a
business model or network. The data is kept in
interconnected blocks, forming chains.

Ghosh et al., 2023

2023

Blockchain is a network that operates without
a central authority. Its database is distributed
among multiple participants, and transactions
are recorded in a digital ledger. The block-
chain may establish connections between sev-
eral computers through nodes and does not ne-
cessitate transactions to construct a new block,
facilitating the secure transmission of infor-
mation between individuals.

Guggenberger et al., 2023

2023

Blockchain is a decentralized network that
uses a distributed ledger to record and secure
transactions.

Blockchain enables all stakeholders to possess their version of the ledger, re-
sulting in a decentralized and duplicated system that ensures the integrity of the
official record. The trust element, crucial to blockchain, is the primary factor that
enables blockchain technology to potentially eliminate the necessity for financial
intermediaries in some industries (Raddatz et al., 2023). Blockchain encompasses
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several key elements, including the use of distributed ledgers, decentralized data
management, robust data security, transparency and integrity, protection against
tampering and forgery, high operational efficiency, cheap costs, and the absence
of risks associated with centralized database failures (Singh et al., 2023). Addi-
tionally, the programmable nature of blockchain increases reliability and flexibil-
ity in different application scenarios. (Raddatz et al., 2023; Rahman et al., 2023;
Zheng et al., 2023; Zhu & Zhou, 2016).

Blockchain-based decentralized applications (DApp) are gaining more atten-
tion as blockchain technologies are increasingly developed and widely applied.
(Rikken et al., 2023; Zheng et al., 2023). Many funds are invested in crowdfund-
ing numerous types of blockchain-based decentralized applications. As reported
in August 2022, more than 5,000 decentralized applications have more than 1.67
million daily Unique Active Wallets (users) (Rikken etal., 2023; Zheng et al.,
2023). In addition, a research report from the World Economic Forum suggests
that 10% of the world’s gross domestic product will be stored on blockchain by
2027 (Singh et al., 2023).

Blockchain technology proposes a solution to most crowdfunding problems,
S0 its practice is growing with relative confidence among investors and passive
approval from governments (De Filippi, 2016; Rikken et al., 2023). Blockchain
technology offers a high level of security, instilling trust in the information con-
tained within the blocks regarding entrepreneurs. Consequently, individuals can
make informed investment decisions by considering project descriptions, pro-
gress, funder response, and completion timelines. The security of the blockchain
is ensured by its time-stamped nature, connection to the preceding block, and im-
mutable configuration, which prevents retroactive alteration of block data
(Gebert, 2017; Singh et al., 2023). Blockchain’s efficiency lies in its unparalleled
ability to connect investors and fundraisers without the need for paperwork or
additional accreditation from a certifying body. Blockchain offers a solid basis for
smart contracts, which are contracts integrated into computer code instead of us-
ing legal language (Gurnani et al., 2023). Smart contracts streamline the process
of negotiating and enforcing contracts, resulting in lower transaction costs and
enabling economically feasible low-value transactions.

Blockchain technology facilitates crowdfunding in several ways as a secure,
efficient, and affordable platform. First, the system eliminates the threats of
money laundering, fraud, and information asymmetry (Behl etal., 2023;
Polishchuk et al., 2019; Siering et al., 2016). This also increases the efficiency of
the crowdfunding process, as investors can more quickly assess the projects they
are interested in funding. The transaction and fund simplicity through blockchain
technology is an encouragement for backers and crowdfunding platforms (Wan
etal., 2023). Thus, investors can obtain rewards from funded projects. This fea-
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ture of the blockchain eliminates several challenges that would hinder crowdfund-
ing. In addition, the technology avoids the duplication of spending that can occur
when similar orders arrive at the same time and multiple funders sign up at the
same time (Gebert, 2017; Wan et al., 2023; Zhu & Zhou, 2016). Furthermore,
blockchain technology decreases operating expenses that may accrue on conven-
tional platforms, such as service costs. Investors can use blockchain technology
to securely direct funds toward the appropriate project. These kinds of transactions
are called peer-to-peer transactions, where transfers occur through the electronic
network, with the blockchain serving as a middleman. The primary benefit of this
transmission technique is enhanced security. The peer-to-peer functionality of
blockchain technology is highly beneficial for crowdfunding, as it allows for by-
passing regulatory procedures imposed by financial management authorities while
ensuring the uninterrupted flow of funds.

1.3. Blockchain-based Crowdfunding and Success
Factors

Blockchain-based crowdfunding campaign models closely resemble traditional
crowdfunding. Nevertheless, the legislative framework for this innovation is still
inadequate in most nations and lacks worldwide standardization (Hartmann et al.,
2019; Wan et al., 2023; Xu et al., 2023). This can be explained by at least three
different types of tokens that reflect their features: payment type, utility type, and
investment type (Hacker & Thomale, 2018; Zkik et al., 2023). Most of the time,
those tokens are reflected in hybrid form in cryptoassets. Utility tokens are essen-
tial to a protocol, platform, or network because someone must hold them to par-
ticipate in or access the products offered by the protocol, platform, or network.
Hence, utility token offerings can be seen as a reward-based crowdfunding model.
On the contrary, security and currency tokens are in the context of blockchain-
based crowdfunding, and they can be related to financial crowdfunding models,
e.g., equity crowdfunding (Guggenberger et al., 2023; Zkik et al., 2023) — pay-
ment tokens, just as Bitcoin, closely resemble fiat money in terms of their practi-
cality and functionality. Although bitcoin is widely used, its exchange is imprac-
tical due to the exorbitant transaction fees. Because of this, bitcoin is more often
represented as an asset. Instead, security tokens can represent a wide range of
financial instruments. Furthermore, security tokens can be categorized into two
primary groups: fully on-chain security tokens and a hybrid version that combines
off-chain and on-chain characteristics. Fully on-chain security tokens are digital
tokens that exclusively exist in a distributed ledger. Due to their lack of well-
defined borders with the real world, regulating them is highly challenging (Zkik
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et al., 2023). Without these restrictions in many countries, certain start-up compa-
nies in the blockchain industry strive to establish hybrid security token issuance
models that connect on-chain tokens to off-chain contracts (Xu et al., 2023).

1.3.1. Blockchain-based Crowdfunding Success Factors

To analyze the key characteristics contributing to the success of blockchain-based
crowdfunding, a comprehensive assessment of relevant literature on financial
crowdsourcing and blockchain-based crowdfunding was conducted, employing a
snowball sampling method. Upon comparing two forms of crowdsourcing and
their determinants of success, it was seen that not all criteria were examined in
both groups, and specific characteristics appeared to be unique and significant to
only one crowdfunding group. Both financial and blockchain-based crowdfunding
recognized six critical success factors: the industry, team size, location, early
funding, social network presence, and the share of retained ownership or tokens
(Zkik et al., 2023). The industry affects the success of financial crowdfunding, as
campaigns may attract attention from investors depending on the industry. This
aligns with other research where games, technology, and design were the most
frequently selected by investors (Venslaviené & Stankeviciené, 2021). In contrast,
blockchain-based crowdfunding ICO valuations do not differ across industries
(Fisch, 2019). The location factor influences both crowdfunding groups, as cam-
paigns with better locations may interest early investors quickly, and those inves-
tors have wider social networks (Zkik et al., 2023). In addition, several studies
have shown the importance of location in a favorable regulatory environment for
blockchain-based crowdfunding (Adhami et al., 2018; Fenu et al., 2018). How-
ever, the location of the business does not affect the 1CO rating according to
(Fisch, 2019). Although team size appears to be significant for financial crowd-
funding, there is little or no evidence that team size is positively correlated with
ICO success (Amsden & Schweizer, 2018; Cerchiello et al., 2019; Fenu et al.,
2018; Fisch, 2019). Moreover, some studies related to social networks impact the
success of both equity crowdfunding and blockchain-based crowdfunding (Cer-
chiello et al., 2019; Colombo et al., 2015; Mollick, 2013; Vismara, 2016; Zheng
et al., 2017). Early investments, which is the fifth component contributing to suc-
cess, have been extensively examined in research and have been found to have a
positive relationship with success in both traditional and blockchain-based crowd-
funding (Lee et al., 2019; Lukkarinen et al., 2016; Vulkan et al., 2016). The final
success factor for both crowdfunding categories is the share of retained equity or
token. Some researchers add the importance of equity retention in financial
crowdfunding (Ahlers etal., 2015; Ralcheva & Roosenboom, 2016; Vismara,
2016) in the blockchain-based crowdfunding campaigns, which have just started
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to sell equity as security tokens. Nevertheless, almost no reliable analysis is avail-
able on this type of token offering. In contrast, it has been found that token reten-
tion can have a positive impact on ICO success (Amsden & Schweizer, 2018; Lee
etal.,, 2019).

Finally, 15 success factors that are exceptional only to blockchain-based
crowdfunding were discovered in the literature: tokens allow contributors to ac-
cess a specific service (or to share profits), number of tokens issued, using
Ethereum, KY C/pre-registration, ICOBonus/discounts, presale, accepting multi-
ple currencies (digital and Fiat), loyal CEO, well-connected CEO, and presence
on GitHub. The final six factors are not specifically applicable to blockchain-
based crowdfunding, although they can be relevant to various crowdfunding mod-
els. The final list of 21 success factors is given in Table 1.5.

Table 1.5. Blockchain-based Crowdfunding Success Factors (Source: created by the
author)

Crowdfunding type

Success factor Finan- | Block- Author

cial chain-
based

Davies & Giovannetti, 2018; Fisch, 2019;
Mamonov & Malaga, 2018

Adhami et al., 2018; Agrawal et al., 2015;
Choo et al., 2015; Fenu et al., 2018; Ma-
monov & Malaga, 2018; Ralcheva & Roos-
enboom, 2016

Ahlers et al., 2015; Amsden & Schweizer,
2018; Cerchiello et al., 2019; Fenu et al.,
2018; Fisch, 2019; Frydrych et al., 2014;
Mamonov & Malaga, 2018; Ralcheva &
Roosenboom, 2016; Stam & Schutjens,
2005

Amsden & Schweizer, 2018; Cerchiello
et al., 2019; Davies & Giovannetti, 2018;
Mollick, 2013; Vismara, 2016; Zheng
etal., 2017

Agrawal et al., 2015; Colombo et al., 2015;
Davies & Giovannetti, 2018; Kuppuswamy
X X & Bayus, 2013; Lee et al., 2019;
Lukkarinen et al., 2016; Polzin et al., 2018;
Vulkan et al., 2016

Industry X X

Location X X

Team size X X

Social network X X

Early invest-
ments
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End of Table 1.5

Crowdfunding type

Success factor Finan- BIO_Ck' Author
cial chain-
based
. Ahlers et al., 2015; Amsden & Schweizer,
eShSirte 7}[‘Or§;?]med X X 2018; Lee et al., 2019; Ralcheva & Roos-
quity enboom, 2019; Vismara, 2016
Tokens allow
contributors to
access a specific X Adhami et al., 2018
service (or to
share profits)
. Amsden & Schweizer, 2018; Fenu et al.,
Using Ethereum X 2018: Fisch, 2019
II:Iumt_;er of to- X Amsden & Schweizer, 2018; Fisch, 2019
ens issued
ICO Bonus/dis- X Adhami et al., 2018; Lee et al., 2019;
counts Mamonov & Malaga, 2018
KYC/Pre-regis-
tration X Leeetal., 2019
Presale X Adhami et al., 2018; Amsden &
Schweizer, 2018; Lee et al., 2019
Accepting r_nultl— Amsden & Schweizer, 2018; Lee et al.,
ple currencies X 2019
(digital and Fiat)
Well-connected X Amsden & Schweizer, 2018
CEO
Loyal CEO Kuppuswamy & Bayus, 2013
Pr_esence on Amsden & Schweizer, 2018; Fisch, 2019
Github
Av_erage analyst X Fenu et al., 2018; Lee et al., 2019
rating
Wh.'te paper X Adhami et al., 2018; Cerchiello et al., 2019
availability
White paper con- X Amsden & Schweizer, 2018; Cerchiello
tent et al., 2019; Fisch, 2019
Multi-language X Lee et al., 2019
white paper
The cgde source X Adhami et al., 2018; Fisch, 2019
is available.
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Table 1.5 summarizes the success factors for different types of crowdfunding.
Regular (or financial) crowdfunding is compared with blockchain-based crowd-
funding. All the factors found in the literature were collected and reviewed. To
sum up, out of 21 success factors, only six are the same for financial and block-
chain-based crowdfunding.

1.4. Framework for Assessing the Blockchain’s
Impact on Crowdfunding

Decisions by investors, crowdfunding platforms, and project owners should be
evaluated to set the framework for assessing blockchain technology’s impact on
crowdfunding. The evaluation of the blockchain’s impact is based on several as-
pects.

First, the impact of blockchain on crowdfunding should be analyzed from the
investors’ side. The critical factors that impact investors’ decisions to invest in
one or another crowdfunding campaign should be found and analyzed. This aspect
is twofold: (a) general factors are discovered, and (b) factors related to blockchain-
based crowdfunding should be evaluated.

Second, the impact of blockchain on crowdfunding should be analyzed from
the crowdfunding platform’s side. This aspect is twofold: (a) the crowdfunding
platform revenues will be analyzed, and (b) the most important factors that influ-
ence the performance of the blockchain-based crowdfunding platforms. The sche-
matic framework is shown in Fig. 1.2.

Crowdfunding Campaign
Success factors

Investors' Blockchain based Crowdfunding
perspective campaign success factors AsSassmIantion
Blockchain impact on Blockchain impact
Crowdfunding on Crowdfunding
Crowdfunding Crowdfunding platforms'
platforms’ revenues
perspective

Blockchain based Crowdfunding
campaign success factors

Fig. 1.2. Framework for assessing the blockchain’s impact on crowdfunding
(source: created by the author)
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Finally, the evaluation of project owners’ decisions based on blockchain-
based crowdfunding platforms should be left for future research and should not
appear in this research.

1.5. Conclusions of the First Chapter and
Formulation of the Dissertation Objectives

1. While the first chapter mainly discussed the literature on the concept of
financial technologies as well as the evolution and characteristics of
crowdfunding and blockchain technology, the existing success factors in
evaluating crowdfunding campaigns were investigated. Also, the risks of
crowdfunding as an investment form were analyzed.

2. The first chapter concluded with a theoretical framework to assess the
blockchain’s impact on crowdfunding. The theoretical framework pro-
posed evaluating the blockchain’s impact from the perspectives of
crowdfunding platforms and investors (backers). From this framework,
the model for assessing the blockchain’s impact on crowdfunding, which
involves quantitative and qualitative methods, was developed in other
chapters.

In the light of the conclusions, the following dissertation objectives should be for-
mulated:

1. To prepare a scientific literature analysis regarding the concept of finan-
cial technologies and the evolution and characteristics of crowdfunding
and blockchain technology.

2. To investigate the existing possible success factors of the valuation of
crowdfunding platforms and crowdfunding campaigns, as well as to an-
alyze the risks of crowdfunding as a form of investment.

3. To develop a model for assessing the blockchain’s impact on crowdfund-
ing that involves quantitative and qualitative methods.

4. To propose the new modification of the criteria weighting methodology
to the existing criteria weighting method.

5. To implement and test the practical suitability of the evaluation model
and empirical research methodology.



Methodology for Evaluating
the Blockchain’s Impact on
Crowdfunding

This chapter investigates the methodology for evaluating the blockchain’s impact
on crowdfunding. The literature proposes a framework to assess the impact of
blockchain. It is composed of several parts. Every crowdfunding campaign con-
sists of a project, investors, and a goal. Usually, investors, project owners, and
crowdfunding platforms have different goals for crowdfunding campaigns. This
research analyzed other goals from the perspective of investors or backers and
crowdfunding platforms while leaving the goals of project owners for future re-
search. Four scientific publications were published on the topic of this chapter
(Venslaviene et al., 2021; Venslaviene et al., 20233;).

2.1. Developing the Model to Assess the Impact of
Blockchain on Crowdfunding

To find the best methodology to assess the impact of blockchain on crowdfunding,
a literature review of possible methods was conducted, and later, the best one was

29
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chosen. Fig. 2.1 below summarizes schematically the whole research of this dis-
sertation on developing the Model for the Assessment of Blockchain Impact on
Crowdfunding.

Blockchain impact on Crowdfunding

/\

Crowdfunding platform Investor
Y Y
Crowdfunding platforms' Blockchain based Crowdfunding Crowdfunding Campaign
revenues campaign success factors Success factors

Y

Analysis of Crowdfunding
platform campaigns

v /\

Y

VAS matrix question in survey

Crowdfunding platform Entropy weights WASPAS-SVNS weights
Revenue calculation
Y ) i
Crowdfunding platform VASMA weighting VASMA-L weighting
Revenue forecasting with methodology methodology
ARIMA

Y Y

Assessment of Blockchain impact on Crowdfunding

Fig. 2.1. Model for the Assessment of Blockchain Impact on Crowdfunding
(source: created by the author)

From the investors’ perspective, VAS matrix questions will be chosen in the
target expert questionnaire. The VASMA weighting methodology will be applied
to determine the most significant criteria for investors when selecting crowdfund-
ing campaigns. Moreover, a modified VASMA-L criteria weighting methodology
will be applied to determine the most significant criteria for investors when se-
lecting blockchain-based crowdfunding platforms and campaigns.

From the crowdfunding platform’s perspective, it will be chosen to analyze
their most important goal: revenues. Revenues will be calculated from the three
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most successful and most profitable crowdfunding campaign categories. Reve-
nues will be forecasted using the ARIMA model. In addition to this, the VASMA
criteria weighting methodology will be chosen to identify the most important fac-
tors for crowdfunding platforms when the crowdfunding platform is blockchain-
based.

The following parts of this dissertation should follow this schematic proce-
dure (Fig. 2.1), considering crowdfunding platforms” and investors’ (backers) de-
cisions, leaving aside the decisions of project owners for future research.

2.2. Research Data Collection and Processing

This dissertation consists of four studies. The studies were conducted to determine
the blockchain’s impact on crowdfunding from the perspectives of investors and
crowdfunding platforms.

The first research analyzed crowdfunding platform revenues. To analyze
the most effective and lucrative campaign segments on crowdfunding plat-
forms, researchers collected daily data from Kickstarter, one of the largest
crowdfunding sites in the world. The data was collected from 21 November
2020 to 20 February 2021 (Kickstarter Stats, 2022) for a total of 14 weeks. This
data was collected to perform crowdfunding platform revenues and later fore-
cast them with the ARIMA model.

Ten successfully funded technological campaigns specified in robots from
the Kickstarter crowdfunding platform were taken for the second research. The
campaigns underwent analysis, and comprehensive data was acquired from
them. Only the information derived from the theory of crowdfunding was
deemed pertinent as a determinant of success. Experts were requested to assess
the variables and risk by reading the campaign stories to put all factor groups
into operation. Subsequently, the correlations between all variables and the
pairwise correlations between each independent and dependent variable were
examined, considering the appropriate parameters. The dependent variables
chosen were the amount raised and the number of investors (Lukkarinen et al.,
2016). Furthermore, to diminish the skewness of variables, logarithmic trans-
formations were made as well. The variables with the strongest pairwise corre-
lations were subsequently selected to form the final criteria list for investing in
crowdfunding campaigns. Thus, the total criteria list of 24 success factors (Ta-
ble 3) was reduced to 14 final criteria lists that were applied in the VAS matrix
questionnaire of the target group of experts. The list of final criteria is presented
in Table 2.1.
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Table 2.1. List of final success factors for crowdfunding (source: created by the author)

Success factor category Success factor

Campaign duration
Campaign characteristics | Funding target

Min. investment

Social media and private net-

Networks

Crowdfunding theory works
Understandability Environment commitments
Updates
Quality signals Spelling mistakes
Video
Venture Capital & Team rating
Business Angels Company ratings Markets rating
Theory Concept rating

Risks associated with the project

Risks associated with the project
E-commerce theory Risk initiator

Risks associated with
the intermediary

The third research analyzed investor choices when investing in a particular cam-
paign using a blockchain-based crowdfunding platform. The data was mainly ac-
quired from scientific sources to obtain all relevant success elements for blockchain-
based crowdfunding. The identified elements contributing to success were consoli-
dated and shown in Table 1.5 (Sub-chapter 1.3). Due to the similarity, several success
factors were combined. The final list of 18 key success factors was used in the VAS
matrix questionnaire for the target group of experts. Furthermore, the success factors
were categorized into two groups based on their pertinence to the particular form of
crowdfunding. The split is necessary due to the difficulty for respondents in rating
all 18 success elements simultaneously and the requirement for all criteria items to
be displayed on one screen without the need for scrolling (Lescauskiene et al., 2020;
Toepoel et al., 2009). Due to respondents’ inability to evaluate complex and exten-
sive guestionnaires, the results might be poor quality. All the respondent psycholog-
ical aspects of long and complex surveys and their impact on survey results are cov-
ered in detail by Venslaviené etal. (2023a) and will not be analyzed in this
dissertation. The final success factor groups are detailed in Table 2.2 and Table 2.3.
The two success element lists will be incorporated into the expert questionnaire ma-
trix questions and will fit seamlessly on a single screen, whether a computer desktop
or a mobile device. The modified VASMA-L criterion weighting methodology will
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be used to aggregate findings from both groups and determine the value of specific
success factors for the entire group of success factors.

Table 2.2. Adjusted list of success factors for financial and blockchain-based crowd-
funding (source: created by the author)

Financial and blockchain-based

Success factor crowdfunding

Industry

Location

Team size

Social network
Early investments

X | XXX | XX

Share of retained equity/token

Table 2.3. Adjusted list of success factors for blockchain-based crowdfunding (source:
created by the author)

Success factor Blockchain-based crowdfunding

Tokens allow contributors to access a specific

service (or to share profits) X

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-lan-
guage

The code source is available

X X XXX X|X|X[X]|X]|X

For the last research, data was taken from literature regarding crowdfunding
platforms and their perspective on blockchain technology. Parameters pertinent to
blockchain technology and its influence on crowdfunding platforms were sought.
The expert questionnaire included a final list of 11 success factors, which may be
found in Table 2.4.
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Table 2.4. Success factors impacting crowdfunding platforms (source: created by
the author)

No. | Success factors impacting crowdfunding platforms
Operational costs

Marketing costs

Development costs

Potential losses due to the volatility of cryptocurrency
Potential losses due to the exchange rate

Market size

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

N[ W|IN|F

Four studies will use all the data. The methodology is given in the following
sub-chapters, along with the justification of the chosen methodology.

2.3. Methods for Developing the Assessment Model

This sub-chapter discusses the methods applied in this dissertation and the theo-
retical justification for the most appropriate methods. Three methods are applied:
(1) the ARIMA model to forecast the crowdfunding platform’s revenues, (2) the
VASMA criterion weighting technique to evaluate the best success factors for in-
vestments, and (3) the modified VASMA-L criteria weighting method for invest-
ments into blockchain-based crowdfunding campaigns.

2.3.1. Forecasting Crowdfunding Platform Revenues with
Autoregressive Integrated Moving Average Model

Time series forecasting is a significant field of forecasting that involves gathering and
analyzing past data of a variable to create a model that accurately captures the under-
lying relationship (Zhang, 2003). The Box-Jenkins (BJ) method, technically referred
to as the ARIMA method, focuses on analyzing economic time series’ probabilistic
or stochastic properties. It does not prioritize constructing single-equation or simulta-
neous equation models (Gujarati, 2004; Shim, 2000). The ARIMA model is widely
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recognized as a highly effective tool for financial forecasting, particularly for gener-
ating accurate short-term projections. An autoregressive integrated moving average
model (ARIMA) assumes that the future value of a variable may be predicted by a
linear combination of previous observations and random errors (Python | ARIMA
Model for Time Series Forecasting — GeeksforGeeks, 2022; Zhang, 2003). The model
can be represented using the mathematical formula:

Yt=¢0+ @l Yt-1+ @2Yt-2+...+ opYt-—p +
et—-01et-1-02et—2— ...—Oqet—q, (1)

where: Y represents the actual value at period t, & — random error at period t, i
and 0; — coefficients, p and q — are integers commonly referred to as the orders of
the model. Typically, they reflect autoregressive and moving average models.

When examining time series data, it can be challenging to determine if it ad-
heres to a strictly autoregressive (AR) process, a strictly moving average (MA)
process, an autoregressive moving average (ARMA) process, or an autoregressive
integrated moving average (ARIMA) process. The Box-Jenkins approach can be
utilized to determine the nature of a given process. The procedure comprises four
sequential steps, as seen in Fig. 2.2.

3. Diagnostic checking

. . . (are the estimated residu-
1. Identification of \ 2. Parameter estima- \ 315 white noise?)

the model (choose tion of the chosen 4. Forecasting
tentative p, d, q) model *Yes - Step 4
*No - Step 1

Fig. 2.2. Box-Jenkins methodology for selecting the ARIMA model
(source: adapted from Gujarati, 2004)

After the data was gathered, a comprehensive analysis was conducted to com-
pare and analyze the statistical data of crowdfunding platform projects. Subse-
quently, the categories of projects that yielded the highest profits and had the most
tremendous success were identified and subjected to both collective and individ-
ual analysis.

The project groups were compared, and the data was organized. Ultimately, the
crowdfunding platform’s profits were determined by analyzing the projects that re-
ceived successful investments. More precisely, the revenues were calculated based
on the most successful and profitable groupings of crowdfunding campaigns.

Ultimately, it is necessary to forecast the income of the crowdfunding site. To
accomplish this, it is necessary to identify and construct the ARIMA model. Projec-
tions for the future income of the crowdfunding platform should be calculated using
the established ARIMA model. The complete process is provided in Fig. 2.3.
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Collect data on the daily
contributions in the CFP

Exploratory Analysis Forecasting model and analysis
Analysis of CFP Identify and build ARIMA
campaigns forecasting model

' ‘

Identification of most Estimate parameters of
successful project autoregressive and

categories forecasting moving average
i model ¢
Data structuring Diagnostic checking

. .

Evaluate the model using
MSE and RMSE

'

Forecast

CFP revenues calculation

Fig. 2.3. Methodology used for forecasting crowdfunding platform revenues
(source: created by the author)

Fig. 2.3 shows the methodology applied in crowdfunding platform forecast-
ing. Initially, a thorough analysis was conducted on several crowdfunding site
campaigns to identify the most successful ones. Subsequently, the profits of the
crowdfunding platform were computed based on the categories of the most suc-
cessful crowdfunding campaigns. Ultimately, the crowdfunding platform deter-
mined and predicted its income. The ARIMA model was recognized and devel-
oped for this purpose.

2.3.2. Theoretical Justification for Multiple-criteria Decision-
Making Methods for Assessing the Blockchain’s Impact on
Crowdfunding

The literature analysis found that the blockchain’s impact on crowdfunding might
be best assessed by using multiple-criteria decision-making methods (MCDM).
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Multi-criteria decision-making is a prominent concern in decision-making that
seeks to determine the optimal alternative by considering multiple criteria during
the selection process (Barretta etal., 2023). Multi-criteria decision-making
(MCDM) methods are frequently employed due to their capacity to handle unclear
data, enabling specialists to consider a broader spectrum of scenarios (Wigeckow-
ski et al., 2023). When considering the significance and potential of blockchain
concerning crowdfunding, it is difficult to determine the most appropriate MCDM
technique for addressing the dissertation topic due to the many available options.

The decision-making process is a highly intricate process that can be catego-
rized as either rational or illogical. It is susceptible to several influences, including
physiological, biological, cultural, and social elements. Additionally, decisions
can be made based on both qualitative and quantitative criteria (Barretta et al.,
2023; Hashemi et al., 2022; Wieckowski et al., 2023; Zavadskas et al., 2022).
Every decision-making process in the MCDM approach consists of three main
steps: (1) identify and select criteria, (2) determine the weights of criteria, and (3)
rank the criteria by using a suitable MCDM method. The final values of criteria
weights can be affected by different preferences of methodologies, opinion diver-
sity, evaluation process transparency, or the competence of decision-makers
(Lescauskiene et al., 2020). Moreover, when the public is involved in decision-
making, it is found that its opinion differs from expert evaluation, and this might
cause inaccuracy in the preference elicitation results.

In general, when participants are requested to provide ratings about many as-
pects of a single subject, it is recommended that all questionnaire items be given
together and formatted as matrix questions. Matrix-style questions can be used to
gather comments on satisfaction, quality, and the significance of the things being
studied (Lescauskiene et al., 2020). Furthermore, the ease of comparing items in
a matrix query may enhance the precision of direct weighting techniques.

Matrix questions are assessed using the chosen measurement scale. Due to
easy usage, Likert-type scales are the most popular (Lescauskiene et al., 2020;
Likert, 1932). However, it should not be assumed that the intervals between Lik-
ert-type values are identical. Additionally, the biases caused by the ordinal data
points may have contrasting impacts on the calculations of statistical measures
(Chang & Little, 2018; Venslaviené et al., 2021). Continuous scales or visual an-
alogue scales (VAS) are employed to mitigate these issues with Likert-type
measures. VAS is typically presented as a straight line, with two verbal descrip-
tions placed at opposite ends. Meanwhile, VAS employs a linear scale to assess
primary behaviors and get data measurements, such as weighting outcomes, with-
out being constrained by the limited number of response categories (Kuhlmann
etal., 2017; Musangu & Kekwaletswe, 2012). Furthermore, VAS scales are more
suitable for statistical and mathematical algorithms due to their interval-level
measurements (Reips & Funke, 2008). Finally, a set of VAS scales combined in
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a single question is called a VAS matrix. The high degree of detail in the VAS
scales can be extremely valuable when minor modifications might be detected
between the evaluated criteria. Due to this, VAS scales are vastly sensitive to re-
spondents’ opinions. As a result of the high sensitivity to respondents’ views, the
new preference technique that takes the VAS Matrix for the expert survey-based
data collection will be used to assess the blockchain’s impact on crowdfunding.
Determining criteria weights is a crucial phase in the decision-making pro-
cess, so it is necessary to categorize methods for weighting criteria. However,
there is no single classification; preference elicitation can be divided into several
criteria weighting techniques: direct and indirect, objective and subjective, statis-
tical and algebraic, etc. Criteria weighting techniques are summarized in Fig. 2.4.

( Criteria weighting techniques )

[Subjective] [ Objective [ Integrated ] [ Direct ] Indirect ] [ ]
AHP ENTROPY I VASMA | SWING
e CRITIC SMARTS
SAA FANMA SMARTER
DIRECT
PIPRECIA RATING
WASPAS-SVNS ALLF(’)%ETTION

Fig. 2.4. Classification of criteria weighting techniques (source: created by the author)

Subjective weights are described merely by the preferences of the decision-
makers. Usually, the subjective judgments are mainly based on pairwise compar-
ison methods such as AHP (Analytic Hierarchy Process) (Van Nguyen etal.,
2023; Tavana et al., 2023), DEMATEL (Decision-making Trial and Evaluation
Laboratory) (Bali et al., 2023; Smidovnik & Grogelj, 2023), SWARA (Step-Wise
Weight Assessment Ratio Analysis) (Alrasheedi et al., 2023; Deveci et al., 2023),
PIPRECIA (Pivot Pairwise Relative Criteria Importance Assessment) (Janovac
et al., 2023; Qaddoori & Breesam, 2023), or WASPAS (weighted aggregated sum
product assessment) (Alrasheedi et al., 2023; Barbara et al., 2023; Zavadskas
etal.,, 2012). Recently, WASPAS and its different modifications have been
broadly employed for several multi-criteria decision-making tasks (Pandurang,
2021; Petrovas & Bausys, 2022; Semenas & Bausys, 2022; Vaid et al., 2022).

Typically, when objective weights are employed, the influence of separate
decision-makers is diminished. The most recognized objective weighting ap-
proaches are the information entropy method (Sun et al., 2023; Vaid et al., 2022;



2. METHODOLOGY FOR EVALUATING THE BLOCKCHAIN’S IMPACT ON... 39

Wu et al., 2023; Wu et al., 2022), CRITIC (Criteria Importance Through Intercri-
teria Correlation) (Mishra et al., 2023; Zhong et al., 2023), and FANMA methods
(Chatterjee & Chakraborty, 2023; Wu et al., 2022).

Since subjective evaluations are affected by experts’ experience and
knowledge, most often, subjective weights ignore objective information. There-
fore, integrated weighting methods are used to get more precise results of criteria
weights. Integrated techniques typically combine subjective weights derived from
expert opinions with mathematical data representations. The VASMA approach,
which integrates both objective and subjective weights from the same question-
naire data, will be used in this dissertation. VASMA criteria weighting and its
modifications (VASMA-L, VASMA-C) are widely used in social, economic or
environmental studies (Venslaviené et al., 2023a, 2023b; Zavadskas et al., 2022).

2.3.3. Visual Analogue Scale Matrix for Criteria Weighting
Methodology

VASMA weighting, also known as VAS Matrix for criterion weighting, is a tech-
nique used to provide weights to criteria based on expert surveys. The combina-
tion comprises weights derived from WASPAS-SVNS (weighted aggregated sum
product assessment with single-valued neutrosophic sets) and information en-
tropy. The WASPAS-SVNS method determines the subjective weights, while the
information entropy method determines the objective weights. Zavadskas et al.
(2012) initially presented WASPAS and later prolonged it with single-valued neu-
trosophic sets (WASPAS-SVNS). WASPAS and its variations are broadly used
for several multi-criteria decision-making tasks (Bausys et al., 2020; Bausys et al.,
2020; Mardani et al., 2020; Zavadskas et al., 2019). On the contrary, information
entropy is extensively debated by Friesner et al. (2016). The VASMA weighting
system is designed to minimize the uncertainty inherent in evaluating criteria
based on surveys. The comprehensive VASMA weighting algorithm is outlined
in Fig. 2.5.

The selected criteria were incorporated into a matrix question and included
in an online questionnaire for the target group of experts, following the methodo-
logical technigue shown in Fig. 8. Subsequently, the replies were retrieved from
the questionnaire database and inputted into the data matrix R. This matrix com-
prises the number of criteria and experts. The scores are transformed from VAS
scales to whole numbers. The number at the negative extreme, labeled as “abso-
lutely unimportant”, is initialized to 1, while the value at the positive extreme,
labeled as “extremely important”, is initialized to 100. The remaining values are
computed as the subtraction of these two numbers. If the respondent deviated from
the default middle position of the VAS scale, it is inferred that the respondent does
not have a particular view on the given criterion.
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Fig. 2.5. VASMA weighting methodology (source: adapted from
Lescauskiene et al., 2020)

Furthermore, suppose a participant consistently selects the options of “Abso-
lutely unimportant” or “Extremely important” for all their responses. In that case,
it can be inferred that they did not properly consider the evaluation issue and high-
lighted outliers. Hence, the straightforward data-clearing technique is deleting the
entries where the respondent either did not assess any of the criteria or evaluated
all the criteria to the extreme. The matrix R, including all the data, is used to con-
struct two more matrices, P and X. The objective entropy weights are calculated
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using decision matrix P, while the subjective WASPAS-SVNS weights are com-
puted using decision matrix X. The VASMA weighting approach involves the use
of matrices P and X, with application of several mathematical operations which
are covered in detail by Lescauskiene et al. (2020), and it was not added in this
research as it is not the first importance of this research.

Once the information entropy weights and the WASPAS-SVNS weights have
been estimated, the final VASMA weights can be obtained. The VASMA weights
wj are formulated by combining the entropy weights Wj with the WASPAS-SVNS
weights Sj.

2.3.4. Visual Analogue Scale Matrix for Criteria Weighting
Methodology’s Modification Visual Analogue Scale Matrix for
Criteria Weighting Methodology-L

VASMA-L is a modified approach that utilizes weights derived from a compre-
hensive collection of criteria. This set is divided into smaller subsets, which are
then combined to assess the relative relevance of each criterion. The following
text comprehensively explains the entire process for this altered technique.

e Step 1. Divide the original set of criteria C° into subsets of criteria
C1,C?%,..C9. Let C° = {cy; cy..cy}, and CO =C! + C2+..+CY9. For
example, if g=3 and N represents the total number of criteria being ana-
lyzed, then C* ={cy; c3..cq},C?* = {Cat1; Cavz--cf} ,  C3=
{cr+1; ¢r42--cn}. Due to the potential cognitive overload of the human
memory, it is advised that each subset contains approximately 10+4 ele-
ments.

e Step 2. Calculate the significance q!,q2,..q9 for each subset
Ct,C?,..C9. The weights must adhere to the rules: g* + g%+..+ q9 =
1. For this aim, one can utilize expert-based methodologies like SWING,
DR, or even AHP.

e Step 3. Generate a distinct VAS matrix question for each subset
C',C?,..¢9 and incorporate all of them into a single questionnaire. Each
matrix question should be sequentially provided with a distinct title to
differentiate them.

e Step 4. Disseminate the questionnaire to the participants belonging to the
specific target group and gather the data obtained from each matrix ques-
tion into distinct decision matrices R, R?,..RY

e Step 5. For each of the R, R?,.. RY calculated non-normalized VASMA
weights M1, M2, ... M9 :

o Perform data cleansing and update the decision matrix R.
Although questionnaire experts are not obligated to evaluate all
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the criteria in the analyzed VAS matrix question, it is important
not to eliminate replies with non-response levels without further
evaluation.
o Assess the internal dependability of the data entered into
decision matrix R. If it is suitable, proceed with the calculations.
e Determine the objective weights W; for each criterion I, in the
analyzed dataset using the information entropy theory:

100 ) 1o
k=1Pkil0g2 (Pr1) 1=12,..L,0<Ei(p) £ 1.
109> (10)

W,=1-E(p);1=12.L0<W<1.

Ei(p) =

e The subjective weights S; for each criterion | in the analyzed
dataset will be calculated using the WASPAS-SVNS multi-
criteria decision-making technique and the psychometric
properties of the VAS scales. Lescauskiene et al. (2020) explain
the mathematics of subjective weights.

e Determine the non-normalized VASMA weights M, for each
criterion | within the analyzed subset of criteria, and then
multiply these weights by the importance q of this subset.

M, = q S;W,

e Step 6. Compute the global VASMA weights. Aggregate the individual
VASMA weights computed from each decision matrix R, R?,..RY into
a unified set of VASMA weights M° which includes N elements. In the
aforementioned example, when g=3 and C! = {c;; c3..c4},C? =
{Cas1; Carz-- ¢l C° = {Cri1; Cria..Cy} the set MOcan be defined as:

Mo=M*u M2y
M3 ={M;; M,..My; Mgy1; Mgy Mg Mg yq; Mf+2--MN}
e Step 7. Normalize global VASMA weights M;,

M
My ==—— "M

n=1 n

,n=12,..N.

Fig. 2.6 comprehensively describes the data collection and processing pro-
cedures necessary for using the VASMA-L approach in the expert survey prefer-
ence elicitation process.
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Fig. 2.6. Modified VASMA-L methodology for assessing the extensive criteria sets
(source: created by the author)

The methodology described should be taken practically in the four studies
of this dissertation.
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2.4. Conclusions of the Second Chapter

1.

This chapter discusses the data found in the literature, expert opinion, ques-
tionnaires, and the crowdfunding platform Kickstarter. All the data was used
in four main pieces of research for this dissertation. For the first research of
this dissertation, the data was collected from the crowdfunding platform Kick-
starter to calculate and later forecast the revenues from successful campaigns.
The data of the second research consisted of success factors coming from
crowdfunding, venture capital and business angels’ theories. Similarly, e-
commerce theory was analyzed to determine all risk factors added to the re-
search. Additionally, the literature for the third research checked the possible
success factors of blockchain-based crowdfunding. Specifically, in this re-
search, the data was split into two groups: (1) the factors that fit both financial
and blockchain-based crowdfunding, and (2) factors that fit only blockchain-
based crowdfunding. The split was made due to the reason that it is difficult
for respondents to evaluate a big group of criteria at once. The last research’s
data was taken from literature relevant to blockchain technology, which ex-
plicitly impacts crowdfunding platforms.

Additionally, this chapter discussed all the methods applied in this disserta-
tion and the theoretical justification for the most appropriate method. Three
methods were applied. The first method was the ARIMA model, which helped
forecast the revenues of a crowdfunding platform. This model was selected
based on its reputation as one of the most renowned techniques for financial
forecasting and its proven ability to deliver accurate short-term predictions.
The second method employed the VASMA criterion weighting technique.
VASMA weighting, also known as VAS Matrix for criterion weighting, is a
technique used to provide weights to criteria based on expert surveys. This
approach utilizes a combination of both WASPAS-SVNS (weighted aggre-
gated sum product assessment with single-valued neutrosophic sets) weights
and information entropy weights. The WASPAS-SVNS method calculates
the subjective weights, whereas information entropy calculates the objective
weights. This strategy is designed to reduce the uncertainty encountered in
evaluating criteria based on expert surveys.

The third method was the modified VASMA-L criteria weighting methodol-
ogy. This methodology is a modification of the VASMA criteria weighting
methodology, and it can be applied to large criteria groups by dividing them
into subgroups and later summarizing results to see the most important factors
of the whole criteria group. This modification of the VASMA weighting
methodology is a novelty to scientific literature as it was created specifically
for this research.



Implementation and Testing of the
Blockchain’s Impact on
Crowdfunding Evaluation Model

This chapter discusses and summarizes the results of four studies regarding block-
chain’s impact on crowdfunding. The studies were analyzed from the perspectives
of investors, crowdfunding campaign goals, and crowdfunding platform goals. As
will be seen from research results, blockchain technology mainly impacts crowd-
funding platforms and their structure. In contrast, investors do not see much dif-
ference in the impact of blockchain technology when investing in a specific
crowdfunding campaign. They are more interested in more general criteria related
to the crowdfunding campaign itself but not in the crowdfunding platform’s tech-
nical structure. Four scientific publications were published on the topic of this
chapter (Venslaviene et al., 2021; Venslaviene et al., 2023a; Venslaviene et al.,
2023b).

45
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3.1. Forecasting Crowdfunding Platform Revenues

Kickstarter’s crowdfunding platform specializes mostly in creative projects and
offers 15 different project categories in which to invest. A total of USD 7.11 bil-
lion has been invested in various project categories to date. Technology, Games,
and Design categories receive the most investment support and earn the most prof-
itable campaigns. The following analysis for this dissertation is conducted exclu-
sively on the three most popular investment categories.
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Fig. 3.1. Successful crowdfunding platform project categories
(source: found by the author)

According to Fig. 3.1, successful technology initiatives received a total fund-
ing of USD 926 million, game projects received USD 1.39 billion, and successful
design projects received USD 1.17 billion. Comparing the total number of suc-
cessfully funded projects on the Kickstarter crowdfunding platform to those in the
top three categories, it was found that this top three group of projects received
69% of the total successful funding.

Crowdfunding platforms make most of their money from fees charged to pro-
jects. The Kickstarter crowdfunding platform operates on an all-or-nothing basis,
meaning it only collects fees from successfully funded projects. Kickstarter
charges a 5% commission on each successfully financed project, which is de-
ducted from the project owners’ earnings. Fig. 3.2 displays the revenues generated
from the three most prominent project categories: technology, games, and design.
For clarity, certain fees received are regarded as Kickstarter’s main revenues for
the specified period.

The ARIMA time series model is executed using the statistical software Py-
thon to forecast income on crowdfunding platforms.

First, it is crucial to identify the specific ARIMA model accurately. Next, the
parameters of the autoregressive and moving averages need to be computed. Fur-
thermore, it is imperative to do a diagnostic check to determine the extent to which
the chosen model accurately aligns with the provided data.



3. IMPLEMENTATION AND TESTING OF THE BLOCKCHAIN’S IMPACT ON... 47

Also, it is imperative to execute the forecast. The program imports both the
data set and the necessary statistical packages. The dataset used for analysis con-
sisted of the Kickstarter crowdfunding platform earnings of the three most suc-
cessful project groups (technology, games, and design), as shown in Fig. 3.2.
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Fig. 3.2. Crowdfunding platform Kickstarter revenues in a million dollars
(source: found by the author)

Subsequently, it is necessary to verify the stationarity of the data set. To do
this, the mean and standard deviation of the time series must be calculated. One
way to accomplish this is by utilizing the data.rolling.mean or data.rolling.std
methods. Consequently, it was determined that the initial three values of the time
series should be utilized to calculate the average and variability. Fig. 3.3 summa-
rizes these findings, indicating that the mean and standard deviation exhibit non-
stationary behavior.
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Fig. 3.3. Stationarity checking by the mean and standard deviation
(source: created by the author)
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The Dickey-Fuller test was employed to verify that the time series exhibited
non-stationarity. This test is employed to ascertain the presence of a unit root in
the time series. This is accomplished by executing the adfuller function from the
statsmodels.tsa.stattools function in Python. The Dickey-Fuller test employs the
AIC information criterion to assess the efficacy of the generated model. The re-
sults of the Dickey-Fuller test are displayed in Table 3.1. The test findings indicate
that the p-value exceeds 0.5. The test statistics do not meet the threshold values,
indicating that the studied time series is not stationary.

Table 3.1. Dickey-Fuller test results (source: found by the author)

Dickey-Fuller test results Value
Test Statistic —0.364637
p-value 0.915838
#Lags Used 1.000000
Number of Observations Used 12.000000
Critical value (1%) -4.137829
Critical value (5%) —3.154972
Critical value (10%) —2.714477
dtype: float64

The time series data was transformed into logarithmic form using the log
function. The mean and standard deviation were re-estimated using logarithmic
values. Subsequently, a seasonal decomposition was performed to transform the
time series into a stationary form.

When performing ARIMA modeling, it is essential to determine the appro-
priate values of p, d, and q for the forecast. The optimal parameter values are p =
1, d =0, g = 1. In Python, the ARIMA model was implemented using the
auto_arima function from the pmdarima module. Ultimately, the model was eval-
uated to determine its compatibility with the data set. Finally, the prediction func-
tion was employed to determine the projection for the examined time series. The
forecast is provided in Fig. 3.4.

Fig. 3.4 illustrates the projection that earnings from crowdfunding plat-
forms will persistently increase based on the most prosperous and well-liked
project types. The forecast indicates that there will be multiple high points dur-
ing week 13, week 17, and week 21. Hence, crowdfunding platforms must care-
fully choose campaigns from prosperous categories, while investors should al-
locate their investments to these campaigns at their most prosperous periods.
Nevertheless, it is essential to acknowledge that the precision of the forecast
diminishes when additional forecast periods are included. Future research



3. IMPLEMENTATION AND TESTING OF THE BLOCKCHAIN’S IMPACT ON... 49

should aim to verify the forecast’s accuracy using a reduced number of fore-
casting periods.
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Fig. 3.4. Crowdfunding platform revenues forecast (source: created by the author)

The ARIMA model was selected and constructed in this research to predict
the revenues of crowdfunding platforms. The primary source of revenue for
crowdfunding platforms was the fees generated from successful campaigns. The
investigation demonstrated that the optimal parameters for the values were p = 1,
d =0, g = 1. Thus, the ultimate ARIMA model was formulated as an ARIMA
(1,0,1) model. The prediction results indicate that the ARIMA model is suitable
for forecasting the revenues of crowdfunding platforms. The ARIMA (1,0,1)
model is highly appropriate. Furthermore, crowdfunding platforms should priori-
tize selecting crowdfunding campaigns from prosperous industries like technol-
ogy, games, or design. As far as the authors know, no other publications have
explored revenue forecasting using the ARIMA model. Moreover, it is challeng-
ing to locate forecasts of crowdfunding platform earnings. Various authors have
made predictions on revenues in general. Queenan et al. (2009) introduced Holt’s
double exponential smoothing (DES) technique. Pimentel et al. (2018) conducted
a comparative analysis of the revenue production capacities of the bid price allo-
cation technique and the nested network approach in the context of hotel revenue
management. Kryvovyazyuk et al. (2020) employed various financial models, in-
cluding the Discounted Cash Flow Model (DCFM), Capital Asset Pricing Model
(CAPM), Terminal Growth Rate Model (TGRM), Gordon Growth Model (GGM),
and Exit Multiple (EM), to forecast revenue for enterprises operating in the IT
sector.

The primary constraint of this research is the dataset. Data was collected daily
from the Kickstarter platform over 14 weeks. An extended period should be used
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for more accurate calculations and predictions. Another constraint may arise from
the ARIMA model itself. A different ARIMA model could be chosen with a dif-
ferent data set and interpretations. The third limitation is that the forecast accuracy
decreases as the number of forecast periods increases. Therefore, the right number
of forecast periods should be considered very carefully.

3.2. Crowdfunding Campaigns Criteria Evaluation

Increasingly, crowdfunding initiatives are garnering the attention of diverse in-
vestors. Nevertheless, investors face significant challenges when identifying lu-
crative crowdfunding campaigns to allocate their investments. Hence, it is imper-
ative to establish precise criteria for assessing individual crowdfunding projects.
To ascertain the most effective approach, one can inquire with investors about the
key factors they consider significant while making investments. Hence, a web-
based survey consisting of seven inquiries was explicitly developed for the group
of expert specialists. The Visual Analogue Scale (VAS) matrix was presented as
the fourth question, in which the experts were required to assess the significance
of the studied variables in selecting a crowdfunding campaign to invest in. The
VAS matrix provides a set of fourteen criteria derived from the literature analysis.

Overall, 64 expert individuals completed the online questionnaire. Since
the subjective evaluations are affected by the experience and knowledge of ex-
perts, experts were chosen with investment, financial markets, and crowdfund-
ing knowledge, considering their education (completed degree in related study
programs) and investment into crowdfunding campaign experience, at least two
years of investment experience. Nevertheless, one response was disregarded for
further examination due to being positioned at the extreme ends of each VAS
matrix question. This means that the expert did not care about the analyzed
topic and just tried to escape the questionnaire very quickly. Hence, the ultimate
count of experts amounts to 63. The demographic characteristics of experts are
outlined in Table 3.2.

Table 3.2. Crowdfunding Expert Demographic Profile (source: found by the author)

Variable Category %
Male 76%

Gender Female 22%
<24 14%

Age 25-30 22%
31-35 22%
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End of Table 3.2

Variable Category %
36-40 25%
41-50 14%
>51 2%
Secondary 5%
Professional 10%

Education Bachelor 40%
Masters 38%
Doctor 8%
Other 0%

The demographic profile of crowdfunding campaign investors, as indicated
by the expert analysis in Table 3.2, reveals that the majority (76%) are males be-
tween the ages of 25 and 40. Typically, they possess a high level of education,
holding either a bachelor’s or master’s degree. Crowdfunding knowledge results
show that experts are qualified enough to evaluate the given criteria for invest-
ments in crowdfunding campaigns.

The data obtained from the VAS matrix was automatically converted into a
data matrix R. In this matrix, the columns (A1-A14) reflect the evaluation criteria,
and the rows indicate the expert’s ID (Table 3.3). Cases with ry = 0 were classified
as non-response cases.

Table 3.3. Criteria evaluation converted from the VAS matrix to the data matrix R
(source: found by the author)

ID | AL| A2 | AS|A4|A5| A6 | A7 | A8 | A9 | A10 | A1l | Al2 | A13 |Al4
1 (16|74 64|78 |27 | 39 |42 (81| 87 | 93 | 79 | 64 | 39 | 22
2 |17 |84 |69 |64 |36 | 70 |77|82] 90 | 912 | 91 | 88 | 68 | 75
3 |11 (68|14 |97 |55(100|76|22| 68 | 42 | 66 | 79 | 61 | 33
4
5

68 | 70 | 57 |32 |13 | 43 |29 |24 | 96 | 97 | 91 | 78 | 82 | 12
56 | 26 | 20 | 59 | 22 | 63 | 83 | 36 | 100 | 100 | 100 | 100 | 100 | 56

58 119 | 72 |83 |82|15| 70 {86 |66 | 89 | 80 | 95 | 96 | 72 | 86
59196 |93 | 8 | 7 |62]|84 | 4| 8|84 |80 |8 |99 | 99 |95
60 |92 | 45 |63 |60 |29 | 39 | 73| 8 | 77 | 100 | 67 | 99 | 99 | 98
61|76 (38|21 |27 |36| 20 (81 |16| 63 | 37 | 44 | 100 | 74 | 38
62| 72|53 |40 |52 |97 | 59 [81|45| 68 | 72 | 90 | 92 | 55 | 74
63 |64 |80 |64 |16 |31 |65 |82 (32| 8 | 8 | 9 | 92 | 90 | 92
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Table 3.4 displays the descriptive statistics of the data obtained from the VAS
matrix. As can be seen, all 63 experts analyzed in this research scored all criteria.

Table 3.4. Descriptive statistics of selected criteria from the expert questionnaire
(source: found by the author)

No Criteria Mean | Median | SD Count
Al Campaign duration 54,98 | 64 28.27 | 63
A2 Funding target 68.84 | 72 23.75 | 63
A3 Min. investment 53.79 | 62 27.89 | 63
A4 Social media and private networks 43.29 | 37 29.79 | 63
A5 Environment commitments 34.10 | 28 28.32 | 63
A6 Updates 55.92 | 63 29.06 | 63
A7 Grammar mistakes 67.81 | 76 28.18 | 63
A8 Campaign video 31.22 | 27 25.06 | 63
A9 Team rating 7219 | 74 23.15 | 63
Al10 | Markets rating 74.70 | 80 22.96 | 63
All | Concept rating 76.30 | 80 23.32 | 63
Al12 | Risks associated with the project 88.37 | 92 12.20 | 63
Al3 | Risks associated with the project initiator | 84.60 | 88 15.84 | 63
Al4 | Risks associated with the intermediary 81.94 | 90 21.53 | 63

Although all the experts evaluated all the criteria, it is good to check if the
collected data in the expert questionnaire can be trusted. Cronbach’s alpha was
employed to assess the internal consistency of the collected data. The overall
Cronbach’s alpha reliability coefficient was 0.7571. This indicates that the overall
internal dependability of the gathered data is substantial. When a Cronbach’s al-
pha of 0.70 and above, it is generally regarded as satisfactory.

The VASMA weighting process should be used to estimate the weights, as
described in Sub-chapter 2.3.3. The weights to be estimated include Entropy,
WASPAS-SVNS, and VASMA. Using entropy weights in the VASMA weights
methodology may overshadow the objective component. A decision matrix, P,
was constructed using the data matrix R, taken explicitly from Table 12. The ma-
trix P represents a set of criteria in its columns and the possible values of VAS
scales in its rows. The values py, which are shown in Table 14, represent the pro-
portion of responses k for the studied criterion | (0 < pu < 1 and Yy=1®

Pa = 1). -
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Table 3.5. Matrix P found from Matrix R for Entropy weighting (source: found by the
author)

k | AL | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 |Al0|All1|Al12|Al13|Al4
0.00(0.00{0.02|0.05(0.08|0.06|0.02|0.08|0.00|0.00|0.02|0.00|0.00|0.00
0.02|0.00{0.02|0.02(0.02{0.000.00|0.02|0.00|0.00|0.00|0.00|0.00|0.00
0.00{0.00{0.00{0.03{0.05|0.00|0.00|0.06|0.02|0.00|0.02|0.00|0.00|0.00
0.00|0.00{0.00|0.02|0.02{0.02|0.03|0.00|0.00|0.00|0.00|0.00|0.00|0.00
0.00{0.02|0.00{0.02|0.05|0.00|0.00|0.00|0.02|0.00|0.00|0.00|0.00|0.00

gl lWIN|F

96 |0.02|0.03|0.03|0.00{0.00|0.02|0.03|0.00|0.05|0.03|0.02|0.05|0.03|0.05
97 |10.00|0.00|0.02|0.02|0.02|0.00{0.02|0.00|0.00|0.02|0.00|0.05|0.11 | 0.03
98 |0.02|0.06|0.00|0.00|0.00|0.02|0.08|0.02|0.05|0.06|0.03|0.08|0.05(0.13
99 |10.00|0.02|0.00|0.00|0.00|0.00{0.00|0.00|0.02|0.02|0.03|0.03|0.06 | 0.03
100|0.03{0.03|0.02 |0.00|0.02|0.06 |0.05|0.00{0.080.10(0.11{0.17|0.10|0.13

Table 3.6 displays the ultimate values of entropy weights and their corre-
sponding rankings. The data for this calculation was taken from matrix P
(Table 3.5). The more precise description of the calculation of these weights
was mentioned in Sub-chapter 2.3.3.

Table 3.6. Entropy weights calculated from expert questionnaire data for selected crite-
ria (source: found by the author)

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 |Al0|Al11|Al12 | Al13|Al4
El(p) |0.81|0.77|0.81|0.82|0.78|0.78|0.77|0.76|0.76 | 0.75|0.75|0.66 | 0.69 | 0.70
WI 0.19(0.23/0.19(0.18|0.22(0.22|0.23|0.24|0.24|0.25|0.25|0.34|0.31|0.30
Rank| 13 | 9 (12 | 14 |10 | 11 | 8 7 6 4 5 1 2 3

The WASPAS-SVNS weights approach is a component of the multi-criteria
decision-making process that addresses the subjective aspect of VASMA weights.
Matrix X in Table 3.7 was derived from matrix R. The columns in matrix X repre-
sent variables V1-V6, while the rows represent the examined alternatives. The
precise process of constructing matrix X and determining variables V1-V6 is de-
tailed in Sub-chapter 2.3.3.

The weights of WASPAS-SVNS are specifically developed to serve as the
score function for the generalized criterion, as outlined in Table 3.8. Additionally,
the weight rankings are displayed. These calculations are made using matrix X
(Table 3.7).
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Table 3.7. Matrix X found from Matrix R for WASPAS-SVNS criteria weighting
(source: found by the author)

Al

A2

A3

Ad

A5

A6

AT

A8

A9

Al0

All

Al2

Al3

Al4

V1

0.03

0.03

0.06

0.19

0.27

0.10

0.06

0.25

0.03

0.03

0.05

0.00

0.00

0.00

V2

0.37

0.16

0.35

0.35

0.43

0.30

0.16

0.49

0.11

0.11

0.06

0.02

0.05

0.08

V3

0.29

0.40

0.30

0.25

0.21

0.32

0.21

0.17

0.37

0.24

0.25

0.10

0.19

0.22

V4

0.24

0.27

0.21

0.19

0.06

0.19

0.38

0.06

0.30

0.38

0.43

0.49

0.40

0.29

V5

0.08

0.14

0.08

0.02

0.03

0.10

0.19

0.02

0.19

0.24

0.21

0.40

0.37

0.41

V6

4.95

6.56

4.54

3.29

2.65

5.03

6.83

2.13

6.81

7.21

7.86

9.79

9.00

9.10

Table 3.8. WASPAS-SVNS weights calculated from expert questionnaire data for
selected criteria (source: found by the author)

Al

A2

A3

Al

A5

A6

AT

A8

A9

Al0

All

Al2

Al3

Al4

S(Qi)

0.79

0.84

0.76

0.61

0.47

0.75

0.81

0.48

0.85

0.85

0.84

0.97

0.95

0.94

Rank

9

6

10

12

14

11

8

13

4

7

1

2

The VASMA weights were derived by multiplying the weights obtained from
Entropy and WASPAS-SVNS weights and dividing the result by the sum of the
multiplications. The complete equation is displayed in Sub-chapter 2.3.3.
Table 3.9 shows the ultimate VASMA weights and their corresponding ranks.

Table 3.9. Final VASMA weights and ranks for selected criteria of crowdfunding cam-

paigns (source: found by the author)

No Criteria VASMA Rank
Al Campaign duration 0.0539 10
A2 Funding target 0.0705 7
A3 Min. investment 0.0529 11
A4 Social media and private networks 0.0408 13
A5 Environment commitments 0.0381 14
A6 Updates 0.0605 9
A7 Grammar mistakes 0.0690 8
A8 Campaign video 0.0418 12
A9 Team rating 0.0754 6
Al0 Markets rating 0.0798 4
All Concept rating 0.0785 5
Al2 Risks associated with the project 0.1231 1
Al3 Risks associated with the project initiator 0.1106 2
Al4 Risks associated with the intermediary 0.1052 3
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Table 3.9 shows that the top three rankings and VASMA weights of 0.1231,
0.1106, and 0.1052 are assigned to all forms of risk, including risks related to the
project (A12), the project initiator (A13), and the intermediary (A14). The afore-
mentioned characteristics are deemed to be the fundamental factors for investors
in selecting crowdfunding projects. Investors, when investing in crowdfunding
campaigns, first consider all risk factors and later assess the other factors. On the
other hand, the characteristics that are considered least significant by investors are
environmental commitment (A5) with a VASMA weight of 0.0381, social media
and private networks (A4) with a VASMA weight of 0.0408, and campaign video
(A8) with a VASMA weight of 0.0418. While investing in crowdfunding cam-
paigns, investors consider these factors the least, as they are more interested in the
campaign itself.

3.3. Blockchain-based Crowdfunding Campaign
Criteria Evaluation

Blockchain-based crowdfunding, as well as cryptocurrencies, has become a novel
and fascinating opportunity for investors worldwide. Investors have shown in-
creasing interest in these specific forms of crowdfunding campaigns. However,
the method for identifying the most optimal blockchain-based crowdfunding cam-
paigns for investment remains unclear. Given the wide variety of criteria that in-
fluence investment decisions, it may be best to ask blockchain-based crowdfund-
ing investors which criteria they consider most important. Hence, a web-based
guestionnaire consisting of eight questions was explicitly developed for the in-
tended audience of experts. The questionnaire included two Visual Analogue
Scales (VAS) matrices, placed as the third and fifth questions, which asked pro-
fessionals to rate the significance of explicit variables in their decision-making
process when choosing a blockchain-based crowdfunding campaign to invest in.
Eighteen criteria derived from the literature investigation were presented in VAS
matrices, consisting of six and twelve criteria, respectively. The split was made
because it is difficult for individuals to evaluate all criteria in the group at once.

Thirty-four expert individuals with knowledge of blockchain technology and
blockchain-based crowdfunding answered the online questionnaire, considering
their education, completed study programs, and having at least one year of expe-
rience in blockchain technology or crowdfunding. Table 3.10 gives the demo-
graphic profile of experts.

The demographic profile of experts, as shown in Table 3.10, indicates that
most blockchain-based crowdfunding investors are males (74%) between the ages
of 25 and 30.
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Table 3.10. Demographic profile of questionnaire experts (source: found by the author)

Variable Category %

Male 74%
Gender Female 24%

| don’t want to disclose it 3%

<24 6%
25-30 29%
31-35 15%

Age

36-40 18%
41-50 24%

>51 9%

Secondary 6%

Professional 3%
Education | Bachelor’s 38%
Master’s 41%
Doctor 12%

Furthermore, these investors possess a high level of education, having ob-
tained either a bachelor’s or master’s degree. Moreover, 91% of professionals
have made at least one attempt to invest in crowdfunding projects based on
blockchain technology. Ultimately, they were asked to specify certain crowd-
funding platforms that operate on blockchain technology. The platform Tecra
Space was cited the most frequently, with four mentions. Three other platforms,
namely Bitfund, Coinlist, and Kickstarter, were each mentioned twice. Four
further platforms, namely Revolut, Binance, Crypto.com, and Huobi, were each
mentioned once. Since blockchain technology is new and still emerging, a con-
centrated group of experts was chosen to participate in the expert questionnaire.
Also, to perform the VASMA criteria weighting methodology and its modifi-
cations, it is enough to have a low number of questionnaire participants, pro-
vided that they are experts in the analyzed field and have enough knowledge
on the topic.

The data was obtained from two VAS matrices, one for each success factor
subgroup. This data was then automatically translated into two data matrices, R1
and R». In these matrices, the columns indicate the set of criteria for evaluation,
and the rows reflect the expert’s ID. The corresponding tables for these matrices
are Table 3.11 and Table 3.12. Values with r, = 0 were considered cases with non-
response values.
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Table 3.11. Criteria evaluation converted from VAS matrix to data matrix Ry (source:
found by the author)

ID Bl B2 B3 B4 B5 B6
1 82 60 33 74 86 57
2 68 25 40 79 70 61
3 62 31 18 13 45 75
4 77 40 36 37 70 83
5 82 39 32 41 64 41
30 71 28 30 30 38 71
31 71 34 30 28 31 63
32 67 29 28 31 29 72
33 67 31 29 29 28 62
34 90 39 68 85 57 19

The first criteria sub-set consisted of six criteria (B1-B6), refer to Table 3.11,
while the second criteria sub-set was constructed of twelve criteria (BA1-BA12),
refer to Table 3.12.

Table 3.12. Criteria evaluation converted from VAS matrix to data matrix R (source:
found by the author)

ID | BA1 | BA2 |BA3|BA4|BA5|BA6 | BA7 |BA8|BA9 | BA10 | BAl1l | BAl12
1 77 66 29 | 40 | 88 | 68 | 94 | 23 | 62 77 88 69
2 50 60 52 | 50 | 40 | 50 | 89 | 83 | 54 50 70 50
3 59 27 69 | 63 | 73 | 28 | 15 | 70 | 43 59 40 60
4
5

66 57 | 81 | 68 | 20 | 52 | 21 | 69 | 33 40 21 69
84 63 | 79 | 68 | 64 | 72 | 68 | 63 | 34 33 38 64

30 | 68 36 | 71 | 30 | 34 | 77| 25| 75| 26 30 32 66
31| 70 32 | 66 | 74 | 32 | 72 | 35 | 72 | 36 71 41 73
32 | 68 25 | 66 | 34 | 30 | 72 | 35 | 78 | 32 71 28 70
33| 71 36 | 69 | 31 | 24 | 78 | 33 | 67 | 37 30 27 72
34 | 85 71 | 21 | 58 | 33 | 13 | 94 | 84 | 68 77 58 37

The descriptive statistics for the VAS matrices were obtained using a statis-
tical software application and are displayed in Table 3.13. All 34 experts included
in this research examined all the factors from both criteria sub-sets.
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Table 3.13. Descriptive statistics of selected factors from the expert questionnaire
(source: found by the author)

No Factor Mean | Median | SD Count
Bl Industry 68.71 | 68 793 | 34
B2 Location 35.44 | 35 768 | 34
B3 Team size 33.82 | 32 8.07 | 34
B4 Social network 38.18 | 33 15.61 | 34
B5 Early investments 47.12 | 36 18.96 | 34
B6 Share of retained equity/ token 67.65 | 72 15.20 | 34
Tokens allow contributors to access a
BA1 | specific service (or to share profits) 67.18 | 67.5 7.06 |34
BA2 | Using Ethereum 40.59 | 37 12.85 | 34
BA3 | Number of tokens issued 65.56 | 67 1163 | 34
BA4 | ICO bonus/discounts 57.35 | 66 16.56 | 34
BA5 | KYC/pre-registration 3791 | 35 14.16 | 34
BA6 | Presale 64.53 | 68 13.88 | 34
Accepting multiple currencies (digital
BA7 | and Fiat) 40.82 | 35 19.13 | 34
BA8 | Well-connected and loyal CEO 65.47 | 68 1181 | 34
BA9 | Presence on Github 35.35 | 33.5 962 |34
BA10 | Average analyst rating 38.35 | 32.5 1493 | 34
White paper availability, content, and
BA11 | multi-language 3491 | 315 13.29 | 34
BA12 | The code source is available 66.06 | 69 13.35 | 34

Furthermore, the accuracy of the data was verified. In this research,
Cronbach’s alpha was utilized to assess the internal consistency of the gathered
data. The overall Cronbach’s alpha reliability coefficient was 0.8071. This indi-
cates that the overall internal dependability of the collected data is high. Typically,
data is deemed credible when Cronbach’s alpha is equal to or greater than 0.70.

Following the VASMA-L weighting methodology (Sub-chapter 2.3.4), En-
tropy, WASPAS-SVNS, and VASMA-L weights should be calculated. Entropy
weights are a component of the VASMA-L weights methodology that concerns
the objective aspect. Decision matrices P1 and P2 must be constructed based on
data matrices R1 and R2 to determine entropy weights. Matrices P1 and P2 rep-
resent sets of criteria on the column side, while rows indicate possible values of
VAS. The values from matrices P1 and P2 show the proportion of responses for
the analyzed factor. The detailed description and example of the P matrix can be
referred to in another research (Venslaviené et al., 2021).
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Tables 3.14 and 3.15 display the ultimate calculations of entropy weights and
rankings. The methodology of this research mentions how to estimate these
weights (Sub-chapter 2.3.4). The entropy weights for both criteria groups are de-
rived from matrices P1 and P2.

Table 3.14. Entropy weights calculated from questionnaire data for selected criteria
from the B criteria group (source: found by the author)

Entropy Weights | B1 B2 B3 B4 B5 B6

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

Entropy or objective weights for criteria sub-group B1-B6 are given in
Table 3.14, while entropy weights for criteria sub-group BA1-BA12 are found in
Table 3.15.

Table 3.15. Entropy weights calculated from questionnaire data for selected criteria
from the BA criteria group (source: found by the author)

Entropy

Weights

BA1l

BA2

BA3

BA4

BAS5

BAG

BA7

BA8

BA9

BA10

BA11l

BA12

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

Wi

0.3915

0.3505

0.4375

0.3632

0.3594

0.3560

0.4235

0.3627

0.4092

0.4159

0.3897

0.4057

Rank

6

12

1

3

10

11

2

9

4

3

7

5

The subjective aspect of the VASMA weights methodology is addressed by
the WASPAS-SVNS weights method, a component of the multi-criteria decision-
making process. To calculate the weights for WASPAS-SVNS, decision matrices
X1 (Table 3.16) and X2 (Table 3.17) need to be created using data matrices R: and
Rz, respectively. A detailed explanation of the building of matrix X and the process
of finding variables is provided in another paper (Venslaviené et al., 2021).

Table 3.16. Matrix X; found from Matrix R; for WASPAS-SVNS criteria weighting
(source: found by the author)

Bl B2 B3 B4 B5 B6
V1 0.000 0.000 0.000 0.000 0.000 0.000
V2 0.029 0.941 0.971 0.853 0.588 0.118
V3 0.824 0.059 0.029 0.088 0.353 0.559




60

3. IMPLEMENTATION AND TESTING OF THE BLOCKCHAIN’S IMPACT ON...

End of Table 3.16

Bl B2 B3 B4 B5 B6
V4 0.147 0.000 0.000 0.059 0.059 0.324
V5 0.000 0.000 0.000 0.000 0.000 0.000
V6 4.029 1.500 1.147 1.412 2.441 4.000

The columns in matrices X1 and Xz represent variables V1-V6, while the rows
represent the examined alternatives. The precise process of constructing matrices
X1 and Xz and determining variables V1-V6 is detailed in Sub-chapter 2.3.3.

Table 3.17. Matrix X; found from Matrix R, for WASPAS-SVNS criteria weighting
(source: found by the author)

BA1l

BA2

BA3

BA4

BAS

BAG6

BA7

BAS

BA9

BA10

BAll

BA12

V1 | 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

V2 | 0.00

0.82

0.06

0.29

0.88

0.09

0.82

0.09

0.91

0.82

0.91

0.09

V3 | 0.88

0.18

0.85

0.68

0.09

0.76

0.09

0.76

0.09

0.12

0.06

0.76

V4 | 0.12

0.00

0.09

0.03

0.03

0.15

0.09

0.15

0.00

0.06

0.03

0.15

V5 | 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

V6 | 7.71

4.00

7.85

6.68

2.97

7.62

3.76

8.00

2.79

2.53

212

8.18

The conclusive evaluations of WASPAS-SVNS weights and their rankings
are presented in Tables 3.18 and 3.19.

Table 3.18. WASPAS-SVNS weights calculated from questionnaire data for selected
criteria from the B criteria group (source: found by the author)

WASPAS-SVNS weights | B1 B2 B3 B4 B5 B6
S(Qi) 0.7822 | 0.596 0.5863 | 0.6353 | 0.6893 | 0.7881
Rank 2 5 6 4 3 1

WASPAS-SVNS or subjective weights for criteria sub-group B1-B6 are
given in Table 3.18, while WASPAS-SVNS weights for criteria sub-group BA1—

BA12 are found in Table 3.19.

Before calculating the global VASMA-L weights, the significance of each
criterion set B and BA was established.



3. IMPLEMENTATION AND TESTING OF THE BLOCKCHAIN’S IMPACT ON... 61

Table 3.19. WASPAS-SVNS weights calculated from questionnaire data for selected
criteria from the BA criteria group (source: found by the author)

WASPAS-
SVNS BAl [BA2 |BA3 |BA4 |BA5 [BA6 |BA7 |BA8 |BA9 [BA10 [BA1l |BA12
weights

S(Qi) 0.78 |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

It is essential because professionals evaluate criteria set B and BA using the
VAS matrices provided on a different webpage. Although local VASMA weights
are derived from each matrix and enable comparison of criteria relevance, it is not
easy to directly compare specific parameters within various criteria groups. To
ensure accuracy and minimize errors in the expert questionnaire findings, it is
necessary to determine the importance of the examined criterion sets. This will
allow for the calculation of global VASMA weights and the evaluation of VAS
criteria matrices individually. It is important not to evaluate or compare criteria
from multiple VAS matrices together.

Three experts, representing decision-makers, investors, and blockchain pro-
fessionals, remotely participated in assessing the significance of criteria sets B and
BA. The assessments and the computed DR weights are displayed in Table 3.20.

Table 3.20. Importance of the criteria sets calculated by the Direct Rating (DR)
methodology (source: found by the author)

Criteriaset | Expertl | Expert2 | Expert3 | DR weight | Normalized DR weight
B 100 100 100 100 0.58
BA 80 60 75 72 0.42

Overall, the expert evaluation (Table 3.20) found that the first criteria set (B)
with a normalized DR weight of 0.58 is more important than the second criteria
set (BA) with a normalized DR weight of 0.42.

The global VASMA-L weights were determined by utilizing equations (3)—
(5) of the VASMA-L approach. Table 3.21 displays the global VASMA-L weights
and their corresponding ranks.

Table 3.21. Final VASMA-L weights and their ranks (source: found by the author)

No Criteria VASMA-L Rank
B1 Industry 0.0779 1
B2 Location 0.0606 6
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End of Table 3.21

No Criteria VASMA-L Rank
B3 Team size 0.0609 5
B4 Social network 0.0633 4
B5 Early investments 0.0675 2
B6 Share of retained equity/ token 0.0643 3
Tokens allow contributors to access a spe- | 0.0542 9
BA1 |cific service (or to share profits)
BA2 | Using Ethereum 0.0425 18
BA3 | Number of tokens issued 0.0603 7
BA4 | ICO bonus/discounts 0.0486 15
BA5 | KYC/pre-registration 0.0442 17
BAG6 |Presale 0.0491 13
Accepting multiple currencies (digital and |0.0530 10
BA7 |Fiat)
BA8 | Well-connected and loyal CEO 0.0501 12
BA9 | Presence on Github 0.0487 14
BA10 |Average analyst rating 0.0514 11
White paper availability, content, and 0.0474 16
BA1l | multi-language
BA12 |The code source is available 0.0560 8

The findings indicate that the industry (B1), early investments (B5), and share
of retained equity/token (B6) are the most significant factors. This conclusion is
based on their highest ranks and highest VASMA-L weights (0.0779, 0.0675, and
0.0643). Furthermore, these three characteristics belong to the first group of cri-
teria. In contrast, the criteria of using Ethereum (BAZ2), KYC/pre-registration
(BA5), and white paper availability, content, and multi-language (BA11) are
judged to be the least essential. These criteria have VASMA-L weights of 0.0425,
0.0442, and 0.0474, respectively.

3.4. Blockchain’s Impact on Crowdfunding Platforms’
Operational Efficiency

Transparency, reliability, purpose, and trustworthiness are crucial for crowdfund-
ing systems (Kumar et al., 2019; Nguyen et al., 2021). Although there is growing
interest in the possible impact of blockchain technology on crowdfunding plat-
forms, few studies have investigated the connection between the specific features
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of blockchain technology and the key factors of crowdfunding platforms (Cai,
2018; Chang et al., 2020). Hence, gaining a comprehensive understanding of the
crucial elements of crowdfunding platforms, including blockchain technology,
might offer valuable insights into the emerging uses of this technology. A web-
based survey consisting of seven questions was developed and distributed to a
specific set of experts. The fourth questionnaire question involved a VAS matrix
question, in which experts were required to assess the level of importance of the
particular parameters that affect blockchain-based crowdfunding platforms. Over-
all, responses to the online questionnaire were received from 19 experts who work
at crowdfunding platforms directly with crowdfunding campaigns, support
crowdfunding platforms, or own crowdfunding platforms. The demographic pro-
file of experts is provided in Table 3.22.

Table 3.22. Demographic profile of expert individuals (source: found by the author)

Category %
Male 52.6%
Gender Female 47.4%
<24 47.4%
25-30 10.5%
Age 31-35 15.8%
36-40 5.3%
41-50 15.7%
>51 5.3%
Bachelor’s 68.4%
Education Master’s 21.1%
Doctor 5.3%
I don’t want to disclose it 5.2%

The demographic profile of experts (Table 3.22) indicates that the majority
of employees on the crowdfunding platform are men (52.6%) under the age of 24.
In addition, these employees have a high education, with at least a bachelor’s or
master’s degree. When evaluating a crowdfunding platform’s status, all employ-
ees categorically disputed that their present platform is built on blockchain tech-
nology. Nevertheless, a significant proportion of specialists, 36.8%, concurred
that they intend to integrate blockchain technology into their crowdfunding plat-
form in the foreseeable future. Given the nascent and somewhat untested nature
of blockchain technology, it is understandable that the market is not yet prepared
for it. However, it is essential to acknowledge the potential for this transformative
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shift. Again, as it was applied in previous research, due to a small market, having
a low number of questionnaire participants is enough to perform the VASMA cri-
teria weighting methodology and its modifications.

The data collected from the VAS matrix was automatically converted into a
data matrix, with columns representing the set of criteria and rows indicating the
ID of experts. The matrix labeled Table 3.23 was utilized for subsequent calcula-
tions and analysis.

Table 3.23. Collected data from VAS matrix question (source: found by the author)

ID D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
1 82 45 59 34 40 56 72 84 87 75 84
2 37 38 68 35 70 35 75 73 63 59 85
3 62 37 59 40 42 61 76 72 77 81 88
4
5

75 44 74 61 60 61 92 65 79 77 89
71 40 70 64 37 61 67 78 79 69 89

15 | 82 82 68 62 73 75 65 86 77 73 86
16 | 65 43 60 35 65 65 67 83 74 74 85
17 | 67 27 | 44 74 61 63 68 68 63 74 83
18 | 82 67 58 39 72 67 70 71 63 75 77
19 | 65 34 |60 74 63 68 60 74 74 75 87

The descriptive statistics of the data obtained from the VAS matrix were com-
puted using a statistical software tool and are provided in Table 3.24. All 19 ex-
perts who participated in the questionnaire assessed all the criteria.

Table 3.24. Descriptive statistics of selected criteria from the online expert questionnaire
(source: found by the author)

ID |Criteria Mean | Median |SD Min |Max |Count

D1 |Operational costs 71.74 |72 11.79 |37 |87 |19

D2 | Marketing costs 46.89 |41 15.72 |27 |82 |19

D3 |Development costs 60.79 |63 119131 |76 |19
Potential losses due to the volatil-

D4 |ity of cryptocurrency 56.42 |62 15.09 |34 |74 |19
Potential losses due to the ex-

D5 |change rate 55.68 |61 1376 |34 |73 |19

D6 |Bigger market size 58.95 |61 1391 (33 |80 (19
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End of Table 3.24

ID | Criteria Mean | Median |SD Min |Max |Count

Investment success (trading activ-
ity, portfolio diversification, in-
D7 |vestments in lottery-type tokens) |68.26 |70 13.60 |35 |92 |19
Complex regulations associated
with cryptocurrencies in different
D8 |countries 72.26 |72 8.05 |62 (86 |19

No law that can force crowdfund-
ing users to respect all terms of

D9 |funding 70.11 | 69 7.29 |59 |87 |19
Storage of required documents

D10 |using blockchain technology 73.00 |74 6.30 [59 |83 (19

D11 |Cybersecurity risks 86.58 (87 4.03 |77 |93 |19

Entropy weights consistently encompass the objective component of the
VASMA weighting algorithm. A decision matrix was created using the initial data
matrix. The entropy matrix is organized so that each column represents a distinct
set of criteria, while each row corresponds to the various possible values of VAS.
The entropy weights and ranks were computed from the decision matrix and are
presented in Table 3.25. The precise calculation of these weights was described
in (Lescauskiene et al., 2020).

Table 3.25. Entropy weights calculated from expert questionnaire data for selected
criteria (source: found by the author)

Entropy weights|D1 |D2 |D3 |D4 |D5 |D6 |D7 |D8 |D9 |D10 |Dit
El(p) 0.54 [0.68 [0.61 [0.51 [0.62 [0.55 [0.66 |0.46 |0.43 [0.47 [0.27
wi 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

The WASPAS-SVNS weights approach is a component of the multi-criteria
decision-making process, specifically addressing the subjective aspect of the
VASMA weighting methodology. A secondary matrix is constructed based on the
initial data matrix to compute the weights for WASPAS-SVNS. The complete
process of constructing the matrix and calculating the weights can be found in
(Lescauskiene et al., 2020). The weights of WASPAS-SVNS are specifically de-
signed as the scoring function for generalized criteria and may be found in
Table 3.26. The weights are also displayed in the rankings.
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Table 3.26. WASPAS-SVNS weights calculated from expert questionnaire data for se-
lected criteria (source: found by the author)

WASPA
S-SVNS (D1 (D2 |D3 |D4 |D5 |D6 |D7 |D8 |D9 |Di10 |D11
weights

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

The VASMA weights were derived by multiplying the weights obtained us-
ing the Entropy and the WASPAS-SVNS methods and dividing the result by the
sum of the multiplications. The whole equation and complete calculation of
VASMA weights can be found in the research conducted by Lescauskiene et al.
in 2020. The weights and ranks of the VASMA are provided in Table 3.27.

Table 3.27. Final VASMA weights and ranks for selected criteria of blockchain technol-
ogy (source: found by the author)

ID Criteria VASMA | Rank

D1 | Operational costs 0.092 5

D2 | Marketing costs 0.049 11

D3 | Development costs 0.073 8

D4 | Potential losses due to the volatility of cryptocurrency 0.088 6

D5 | Potential losses due to the exchange rate 0.068 9

D6 | Bigger market size 0.085 7
Investment success (trading activity, portfolio diversifica-

D7 | tion, investments in lottery-type tokens) 0.067 10
Complex regulations associated with cryptocurrencies in

D8 | different countries 0.108 3
No law that can force crowdfunding users to respect all

D9 | terms of funding 0.113 2
Storage of required documents using blockchain technol-

D10 | ogy 0.106 4

D11 | Cybersecurity risks 0.152 1

The data in Table 3.27 indicate that the primary factors of significance for
employees of crowdfunding platforms are Cybersecurity risks (D11) with a
weight of 0.152, the absence of laws that can compel crowdfunding users to ad-
here to all funding terms (D9) with a weight of 0.113, and the intricate regulations
linked to cryptocurrencies in various countries (D8) with a weight of 0.108. These
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factors hold the top three positions in terms of rankings across all the criteria.
Conversely, the criteria with the most minor significance are Marketing costs
(D2), Investment success (D7), and Potential losses owing to the exchange rate
(D5). Their ranks are the lowest, with weights of 0.049, 0.067, and 0.068, respec-
tively.

3.5. Conclusions of the Third Chapter

1. The third chapter summarized the results of four studies that were conducted
in this dissertation. All the studies were made from the viewpoint of either an
investor in crowdfunding campaigns or a crowdfunding platform. As it was
found, blockchain technology impacts crowdfunding platforms and their
structure but does not affect investors’ decisions. Investors are more inter-
ested in criteria related to the crowdfunding campaign but not how the crowd-
funding platform is built technically.

2. The first research analyzed the revenues of crowdfunding platforms. Initially,
an assessment was conducted on the Kickstarter crowdfunding platform to
determine the overall number of established projects. The results revealed that
only 38% of these initiatives could secure funding from investors. Kickstarter
crowdfunding platform proposes fifteen different investment categories; only
three are the most successful and popular: technology (USD 1.05 billion),
Games (USD 1.49 billion), and Design (USD 1.27 billion). The analysis dis-
closed that these three most important categories together gain 69% of suc-
cessful funding. After identifying the most valuable investment categories, it
was decided to calculate fees from successfully financed campaigns. These
fees were regarded as the crowdfunding platform’s primary income source.
An ARIMA model was explicitly developed to forecast the income of a
crowdfunding website. The investigation revealed that the optimal values for
the parameters were p =1, d =0, and q = 1. As a result, the final ARIMA
model was determined to be ARIMA (1,0,1). The ARIMA model was con-
structed using the Python statistical program. The forecast illustrates that the
revenues of crowdfunding platforms will continue to grow in the most valua-
ble investment categories. Therefore, investors should support technology,
games, and design categories the most, while crowdfunding platforms should
pay more attention to them when selecting new projects to launch in the
crowdfunding platform.

3. The second research discovered success criteria and their evaluation for
crowdfunding campaigns from the perspective of investors. Success criteria
were identified in different forms of crowdfunding, venture capital or busi-
ness angels’ theory, and e-commerce literature. Overall, 15 success criteria
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were found from crowdfunding theory, six from venture capital and business
angel theory, and three risk groups were added as possible success criteria for
investors. To complete, the whole list of 24 success criteria was described in
this research. Later, the list of success criteria was shortened to 14 success
criteria and applied to the expert questionnaire for further evaluation. The
VASMA weighting algorithm was utilized to evaluate the criteria that impact
investors’ investment decisions the most. The VASMA weighting system
combines entropy weights and the WASPAS-SVNS multi-criteria decision-
making method. This methodology can encompass both the objective and
subjective aspects of criteria weighting. The research findings indicated that
the three criteria of risk (risks associated with the project (A12), project initi-
ator risk (A13), and intermediary risk (A14)) were the most important to in-
vestors. These criteria received the highest rankings and VASMA weights of
0.1231, 0.1106, and 0.1052, respectively. These results were highly antici-
pated as they align with investment theory. Conversely, environment com-
mitments (A5) with a VASMA weight of 0.0381, social media (A4) with a
VASMA weight of 0.0408, or campaign video (A8) with a VASMA weight
of 0.0418 were the least crucial for investors.

The third research concentrated on the main success factors impacting inves-
tors’ decision to invest in blockchain-based crowdfunding platform cam-
paigns. The online expert questionnaire was distributed to a specific demo-
graphic of investors participating in blockchain-based crowdfunding
campaigns. In addition, a thorough expert assessment was conducted before
distributing the questionnaire. This was done to analyze the division of factor
groups and determine the significance of each sub-group’s success factors in
blockchain-based crowdfunding campaigns. This evaluation revealed that the
first criteria subgroup valid for financial and blockchain-based crowdfunding
(normalized DR weight 0.58) is more vital than the second sub-criteria group
with a normalized DR weight of 0.42. It is typically a case when one criteria
group is more important than the other. Thus, by assigning distinct weights to
each data set, two independently evaluated sets of criteria can be meticulously
combined and compared. The modified VASMA-L weighting methodology
helped to do this. The research revealed that the primary determinant for suc-
cessful investment in a blockchain-based crowdfunding campaign is the in-
dustry in which it operates, as shown by the VASMA-L weight of 0.0779.
Investor interest levels in crowdfunding campaigns can vary depending on
the sector. This aligns with another survey in which specific campaign indus-
try sectors were selected as the most favored by investors (Venslaviené &
Stankeviéiené, 2021). According to the results, the two most important suc-
cess factors are early investments (B5) and share of retained equity/token
(B6), as they have the highest ranks and highest VASMA-L weights (0.0675
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and 0.0643, respectively). Interestingly, all three of the most important suc-
cess factors fall into the first criteria set. The criteria for success, as deter-
mined by the VASMA-L methodology rankings, might be highly valuable for
picking financial and blockchain-based crowd-funding projects to invest in.
In contrast, the criteria of Using Ethereum (BA2), KYC/Pre-registration
(BA5), and White paper availability, content, and multi-language (BA11) are
considered to be the least important, with VASMA-L weights of 0.0425,
0.0442, and 0.0474, respectively. The results of this research also contributed
to academic literature, as the main strength of this research was its unique
VASMA-L methodology for choosing success factors from multiple criteria
sets for investment in crowdfunding campaigns.

5. The fourth research of this dissertation discovered critical criteria that impact
the decisions of crowdfunding platforms. On this occasion, the interview fo-
cused exclusively on employees working on crowdfunding platforms. Once
again, the VASMA weighting mechanism was utilized. The results indicate
that the key factors for implementing blockchain technology are primarily re-
lated to cybersecurity risks (D11) with a VASMA weight of 0.152, the ab-
sence of specific laws to comply with all funding terms (D9) with a VASMA
weight of 0.113, and complex cryptocurrency regulations in various countries
(D8) with a VASMA weight of 0.108. These results may be anticipated based
on the architecture of the crowdfunding site. Conversely, the criteria with the
most minor significance are Marketing costs (D2), Investment success (D7),
and Potential losses resulting from the exchange rate (D5). Their ranks are the
lowest, with VASMA weights of 0.049, 0.067, and 0.068, respectively. This
research demonstrates blockchain technology’s capacity to support crowd-
funding platforms through several means. First, this research illustrates that
blockchain technologies offer an alternate foundation for crowdfunding sites.
Furthermore, the results of this research provide evidence that implementing
blockchain technology in crowdfunding can facilitate its growth and enhance
the integrity and reliability of crowdfunding platforms (Ahluwalia et al.,
2020; Zhao et al., 2017). However, additional endeavors are necessary to as-
certain the full potential of blockchain technology and its practical implemen-
tation (Chang et al., 2020; Hartmann et al., 2019).

6. Several research limitations were found in this research. Different ARIMA
models could be built with different data interpretations and with more ex-
tended data periods. Moreover, this research considered only the views of in-
vestors and crowdfunding platforms, while project owners’ views were not
investigated. As blockchain-based crowdfunding is a narrow and specific
form of investment, a limited number of experts is available. Finally, the mod-
ified VASMA-L criteria weighting method can examine more criteria groups
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simultaneously, but only two criteria subgroups were applied for expert eval-
uation. In the future, it would be valuable to check campaign owners’ and
investors’ choices in different contexts, such as developing countries, legal
support for blockchain-based technology crowdfunding platforms with or
without regulations, and whether blockchain technology might impact their
decisions. Furthermore, it would be worth repeating this research after several
years when blockchain-based crowdfunding will be more widespread in the
market with more investors.



General Conclusions

1. The present research discussed the impact of blockchain on crowdfunding and
how to assess it. It proposed a theoretical framework for evaluating the block-
chain’s impact on crowdfunding. The framework suggested assessing the
blockchain’s impact from the perspectives of investors and crowdfunding
platforms, leaving crowdfunding campaign owners’ perspectives aside for fu-
ture research. Blockchain technology and crowdfunding are essential seg-
ments of financial technology. Financial technologies, or FinTech, have re-
cently become significant in the financial sector. This research looked deeper
into crowdfunding evolution, definitions, growth, different forms of crowd-
funding, investment risks in crowdfunding campaigns, and the main success
factors. Moreover, this research analyzed another critical segment of
FinTech — blockchain technology, its definitions and characteristics. Overall,
blockchain-enabled entrepreneurs create and distribute tokens for fundrais-
ing. While deliberating on blockchain technology, it focused more deeply on
blockchain-based crowdfunding and its importance for crowdfunding plat-
forms and investors. Possible success factors for investing in blockchain-
based crowdfunding were identified and analyzed.

2. The second part of this dissertation discussed the data and the methodology
used in four central studies. The data was taken from various literature
sources, surveys, expert opinions, and the crowdfunding platform Kickstarter.

71
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GENERAL CONCLUSIONS

The first research analyzed the revenues of the crowdfunding platform Kick-
starter; thus, the data was mainly collected from this platform. Moreover, the
second research analyzed success factors in investing in crowdfunding cam-
paigns. Hence, the data was found in the literature considering venture capital,
business angels’ theory, and crowdfunding theory. In addition, the risk factors
considered were based on the e-commerce theory. The third research discov-
ered the possible success factors of investing in blockchain-based crowdfund-
ing campaigns. To be precise, the found factors were split into two groups.
These groups were evaluated separately and ultimately compared to deter-
mine the most critical factors. The last research examined the blockchain-
specific factors that impact crowdfunding platforms.

Moreover, the developed model for assessing the blockchain’s impact on
crowdfunding involves three methods applied in this dissertation. The first
method was the ARIMA model, which helped forecast possible revenues for
the crowdfunding platform in the first research. The second method was the
VASMA (VAS Matrix for criteria weighting) methodology. This methodol-
ogy is a matrix question technique that helps to weight chosen criteria.
VASMA syndicates both WASPAS-SVNS (subjective) weights and infor-
mation entropy (objective) weights. The VASMA method was developed to
decrease the uncertainties found in expert survey-based criteria evaluation.
The VASMA methodology was used in the second and fourth studies of this
dissertation. The third method was the modified VASMA-L criteria
weighting technique. This method is a modification of the original VASMA
criteria weighting methodology and is thus very similar. The main difference
is that the VASMA-L criteria weighting methodology can be applied to ex-
tensive criteria sets by separating them into smaller subsets and comparing
results to get the most significant factors of the entire criteria set. This modi-
fication of the VASMA weighting methodology is a novelty to scientific lit-
erature as it was created specifically for this research.

The third part of this dissertation reviewed the results of all four explored
studies. The research was made from the perspective of investors on crowd-
funding campaigns and crowdfunding platforms. The results concluded that
blockchain affects crowdfunding platforms and their technical structure but
does not impact investor decisions. The results from the first research re-
vealed that only three out of fifteen are the most successful crowdfunding
campaign categories on the Kickstarter platform. Those three categories
(technology, games, and design) earn the highest funding, and the crowdfund-
ing platform gets the highest revenues from them. The ARIMA (1,0,1) model
was built and used in future revenue forecasts. The forecast results showed
that the most successful crowdfunding campaign categories will remain suc-
cessful, and revenues will continue to increase.
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5. The results from the second research of this dissertation showed that of the
fourteen success criteria for investing in crowdfunding campaigns, only re-
lated risk factors were the most important. To find this out, the VASMA cri-
teria weighting methodology was selected for evaluation. This methodology
is relatively new in scientific literature, and it is a combination of entropy
(objective) weights and WASPAS-SVNS (subjective) multi-criteria decision-
making method. Therefore, the evaluation revealed that all three criteria re-
lated to risk (risks associated with the project, project initiator risk, and inter-
mediary risk) played the most significant role for investors as these criteria
had the highest rankings and VASMA weights. These results were expected
according to investment theory. On the other hand, environmental commit-
ments, social media, and campaign videos were the least vital for investors.

6. The proposed modification of the VASMA criteria weighting methodology
allows for evaluating success factors that impact investing decisions in block-
chain-based crowdfunding platform campaigns. Therefore, the third research
focused on this. Due to the extensive criteria set, it was split into two criteria
sub-sets for better evaluation. Additionally, three experts assessed the im-
portance of each criteria sub-set of blockchain-based crowdfunding cam-
paigns. After the assessment, one criterion sub-set was more crucial than the
other. Two separately evaluated criteria sets can be related by giving the ap-
propriate weights for separate data sets. The modified VASMA-L weighting
methodology was applied. Results revealed that the most critical success fac-
tors for investments in blockchain-based crowdfunding campaigns were in-
dustry, early investments, and share of retained equity/token with the highest
ranks and VASMA-L weights. Interestingly, all three critical success factors
fall into the first criteria set. On the other hand, the least essential criteria were
using Ethereum, KY C/pre-registration, white paper availability, content, and
multi-language. The results of this research also contributed to academic lit-
erature, as the main strength of this research was its unique VASMA-L meth-
odology for choosing success factors from multiple criteria sets for invest-
ment in blockchain-based crowdfunding campaigns.

7. The results of the fourth research analyzed the blockchain-based criteria that
impact the decisions of crowdfunding platforms. Again, the VASMA
weighting technique was selected. The results specified that the most critical
factors in implementing blockchain technology were related to cybersecurity
risks, no specific laws to respect all terms of funding and complex cryptocur-
rency regulations in different countries. Considering the technical structure of
the crowdfunding platform, these results could be expected. On the contrary,
the least important criteria for crowdfunding platforms were marketing costs,
investment success, and potential losses due to the exchange rate, which has
the lowest ranks and VASMA weights.
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GENERAL CONCLUSIONS

The practical suitability of the evaluation model to assess the blockchain’s
impact on crowdfunding and empirical research methodology were imple-
mented and tested in four studies of this research. The results show that block-
chain technology impacts crowdfunding platforms and their technical struc-
ture. At the same time, investors do not see much difference in the impact of
blockchain technology while investing in crowdfunding campaigns. This re-
search proves that blockchain technology can support crowdfunding plat-
forms in several ways. First, this research demonstrates that blockchain tech-
nologies provide an alternative base for crowdfunding platforms. Second, the
findings of this research support the argument that blockchain applications
can help the development of crowdfunding and improve the transparency and
trustworthiness of crowdfunding platforms. Third, blockchain can help
crowdfunding platforms reduce or eliminate intermediary costs and help ex-
pand the campaign’s availability worldwide with simplified legal contracts
and regulations.



References

Adhami, S., Giudici, G., & Martinazzi, S. (2018). Why do businesses go crypto? An em-
pirical analysis of initial coin offerings. Journal of Economics and Business, 100, 64—75.
https://doi.org/10.1016/J.JECONBUS.2018.04.001

Aghekyan-Simonian, M., Forsythe, S., Kwon, W. S., & Chattaraman, V. (2012). The role
of product brand image and online store image on perceived risks and online purchase
intentions for apparel. 19, 325-331. https://doi.org/10.1016/j.jretconser.2012.03.006

Agrawal, A., Catalini, C., & Goldfarb, A. (2011). The Geography of Crowdfunding.

Agrawal, A., Catalini, C., & Goldfarb, A. (2013). Crowdfunding: Social Frictions in the
Flat World? NBER Working Paper Series, 1-58.

Agrawal, A., Catalini, C., & Goldfarb, A. (2014). Some Simple Economics of Crowdfund-
ing.
Agrawal, A., Catalini, C., & Goldfarb, A. (2015). Crowdfunding: Geography, Social Net-

works, and the Timing of Investment Decisions. Journal of Economics and Management
Strategy, 24(2), 253-274. https://doi.org/10.1111/jems.12093

Ahlers, G. K. C., Cumming, D., Giinther, C., & Schweizer, D. (2015). Signaling in Equity
Crowdfunding.  Entrepreneurship:  Theory and Practice, 39(4), 955-980.
https://doi.org/10.1111/etap.12157

Ahluwalia, S., Mahto, R. V., & Guerrero, M. (2020). Blockchain technology and startup
financing: A transaction cost economics perspective. Technological Forecasting and So-
cial Change, 151(October 2019), 119854. https://doi.org/10.1016/j.techfore.2019.119854

75



76 REFERENCES

Alrasheedi, A. F., Mishra, A. R., Rani, P., Zavadskas, E. K., & Cavallaro, F. (2023). Mul-
ticriteria group decision making approach based on an improved distance measure, the
SWARA method and the WASPAS method. Granular Computing, 1-19.
https://doi.org/10.1007/S41066-023-00413-X/FIGURES/10

Amsden, R., & Schweizer, D. (2018). Are Blockchain Crowdsales the New “Gold Rush”?
Success Determinants of Initial Coin Offerings. SSRN Electronic Journal.
https://doi.org/10.2139/SSRN.3163849

Appio, F. P., Leone, D., Platania, F., & Schiavone, F. (2023). Evaluating the Impact of
Project and Operational Complexities on the Crowdfunding Campaigns of New Technol-
ogies: An Empirical Investigation. IEEE Transactions on Engineering Management.
https://doi.org/10.1109/TEM.2023.3296018

Aveni, T. (2015). New Insights Into An Evolving P2P Lending Industry : how shifts in
roles and risk are shaping the industry. August.

Bagozzi, R. P., Gopinath, M., & Nyer, P. U. (1999). The Role of Emotions in Marketing.
27(2), 184-206.

Bali, S., Bali, V., Gaur, D., Rani, S., Kumar, R., Chadha, P., Sharma, Y., Prakash, C.,
Shahare, P., Singh Khera, G., Kampani, S., Solopova, N., Dixit, S., & Vatin, N. I. (2023).
A framework to assess the smartphone buying behaviour using DEMATEL method in the
Indian  context. ~ Ain  Shams  Engineering  Journal, 1-12. 102129.
https://doi.org/10.1016/J.ASEJ.2023.102129

Baliker, C., Baza, M., Alourani, A., Alshehri, A., Alshahrani, H., & Choo, K. K. R. (2024).
On the Applications of Blockchain in FinTech: Advancements and Opportunities. IEEE
Transactions on  Engineering  Management, vol. 71, pp. 6338-6355,
https://doi.org/10.1109/TEM.2022.3231057

Barbara, F., dos Santos, M., Silva, A. S., Moreira, M. A. L., Favero, L. P., Pereira Junior,
E. L., dos Anjos Carvalho, W., Muradas, F. M., de Moura Pereira, D. A., & Portella, A.
G. (2023). Interactive Internet Framework Proposal of WASPAS Method: A Computa-
tional Contribution for Decision-Making Analysis. Mathematics 2023, Vol. 11, Page
3375, 11(15), 3375. https://doi.org/10.3390/MATH11153375

Barberis, N., & Thaler, R. (2003). A Survey of Behavioral Finance. Chapter 18, Handbook
of the Economics of Finance, Elsevier, Volume 1, Part B, 2003, Pages 1053-1128, ISSN
1574-0102, ISBN 9780444513632, https://doi.org/10.1016/S1574-0102(03)01027-6.

Barretta, R., Taherdoost, H., & Madanchian, M. (2023). Multi-Criteria Decision Making
(MCDM) Methods and Concepts. Encyclopedia, 3(1), 77-87. https://doi.org/10.3390/EN-
CYCLOPEDIA3010006

Bausys, R., Juodagalviené, B., Zitiriené, R., Pankragovaite, 1., Kamarauskas, J., Usovaite,
A., & Gaizauskas, D. (2020). The residence plot selection model for family house in Vil-
nius by neutrosophic waspas method. International Journal of Strategic Property Man-
agement, 24(3), 182-196. https://doi.org/10.3846/ijspm.2020.12107



REFERENCES 77

Bausys, R., Kazakeviciute-Januskeviciene, G., Cavallaro, F., & Usovaite, A. (2020). Al-
gorithm selection for edge detection in satellite images by neutrosophic WASPAS
method. Sustainability 12 (2): 548. https://doi.org/10.3390/su12020548

Behl, A., Sampat, B., Pereira, V., Jayawardena, N. S., & Laker, B. (2023). Investigating
the role of data-driven innovation and information quality on the adoption of blockchain
technology on crowdfunding platforms. Annals of Operations Research, 1-30.
https://doi.org/10.1007/S10479-023-05290-W/TABLES/5

Belleflamme, P., Lambert, T., & Schwienbacher, A. (2012). Individual Crowdfunding
Practices. Venture Capital, 15(4), 313-333.
https://doi.org/10.1080/13691066.2013.785151

Belleflamme, P., Omrani, N., & Peitz, M. (2015). The economics of crowdfunding plat-
forms. Information Economics and Policy, 33, 11-28. https://doi.org/10.1016/j.infoeco-
pol.2015.08.003

Bente, G., Baptist, O., & Leuschner, H. (2012). To buy or not to buy : Influence of seller
photos and reputation on buyer trust and purchase behavior. Journal of Human Computer
Studies, 70(1), 1-13. https://doi.org/10.1016/j.ijhcs.2011.08.005

Bento, N., Gianfrate, G., & Groppo, S. V. (2019). Technological Forecasting & Social
Change Do crowdfunding returns reward risk? Evidences from clean-tech projects. Tech-
nological Forecasting &  Social Change, 141(June 2018), 107-116.
https://doi.org/10.1016/j.techfore.2018.07.007

Bernstein, S., Korteweg, A., & Laws, K. (2017). Attracting Early-Stage Investors: Evi-
dence from a Randomized Field Experiment. Journal of Finance, 72(2), 509-538.
https://doi.org/10.1111/jofi.12470

Borello, G., de Crescenzo, V., & Pichler, F. (2015). The funding gap and the role of fi-
nancial return crowdfunding: Some evidence from European platforms. Journal of Inter-
net Banking and Commerce, 20(1), 1-20.

Buttice, V., Colombo, M. G., & Wright, M. (2017). Serial Crowdfunding, Social Capital,
and Project Success. Entrepreneurship: Theory and Practice, 41(2), 183-207.
https://doi.org/10.1111/etap.12271

Cai, C. W. (2018). Disruption of financial intermediation by FinTech: a review on crowd-
funding and  blockchain.  Accounting and Finance, 58(4), 965-992.
https://doi.org/10.1111/acfi.12405

Cerchiello, P., Tasca, P., & Toma, A. M. (2019). ICO Success Drivers: A Textual and
Statistical Analysis. The Journal of Alternative Investments, 21(4), 13-25.
https://doi.org/10.3905/JA1.2019.21.4.013

Chang, R., & Little, T. D. (2018). Innovations for Evaluation Research: Multiform Proto-
cols, Visual Analog Scaling, and the Retrospective Pretest—Posttest Design. Evaluation
and the Health Professions, 41(2), 246-269. https://doi.org/10.1177/0163278718759396

Chang, V., Baudier, P., Zhang, H., Xu, Q., Zhang, J., & Arami, M. (2020). How Block-
chain can impact financial services — The overview, challenges and recommendations



78 REFERENCES

from expert interviewees. Technological Forecasting and Social Change, 158(June),
120166. https://doi.org/10.1016/j.techfore.2020.120166

Chatterjee, S., & Chakraborty, S. (2023). Application of the R method in solving material
handling equipment selection problems. Decision Making: Applications in Management
and Engineering, 6(2), 74-94. https://doi.org/10.31181/DMAME622023391

Chen, F., Chen, S., Ding, J., Shan, E., & Zhao, P. (2023). Let others know who your friends
are: The effect of collaborator disclosure on crowdfunding performance. Accounting &
Finance, 00, 1-20. https://doi.org/10.1111/ACF1.13190

Chen, W. D. (2023). Crowdfunding: different types of legitimacy. Small Business Eco-
nomics, 60(1), 245-263. https://doi.org/10.1007/S11187-022-00647-0/TABLES/7

Cholakova, M., & Clarysse, B. (2015). Does the Possibility to Make Equity Investments
in Crowdfunding Projects Crowd Out Reward-Based Investments? Entrepreneurship The-
ory and Practice, 39(1), 145-172. https://doi.org/10.1111/etap.12139

Choo, J., Reddy, C. K., & Rakesh, V. (2015). Project Recommendation using Heteroge-
neous Traits in Crowdfunding Clinical Data Mining View project DARPA XDATA View
project Project Recommendation Using Heterogeneous Traits in Crowdfunding.
WWW.aaai.org

Civardi, C., Moro, A., & Winborg, J. (2023). “All that glitters is not gold!”: The (Unex-
plored) Determinants of Equity Crowdfunding. Small Business Economics, 1-26.
https://doi.org/10.1007/S11187-023-00813-Y/TABLES/2

Colombo, M. G., Franzoni, C., & Rossi-Lamastra, C. (2015). Internal social capital and
the attraction of early contributions in crowdfunding. Entrepreneurship: Theory and Prac-
tice, 39(1), 75-100. https://doi.org/10.1111/etap.12118

Courtney, C., Dutta, S., & Li, Y. (2017). Resolving Information Asymmetry: Signaling,
Endorsement, and Crowdfunding Success. Entrepreneurship: Theory and Practice, 41(2),
265-290. https://doi.org/10.1111/etap.12267

Crespo, A. H., Del Bosque, 1. R., & De Los Salmones Sanchez, M. M. G. (2009). The
influence of perceived risk on Internet shopping behavior: A multidimensional perspec-
tive. Journal of Risk Research, 12(2), 259-277.
https://doi.org/10.1080/13669870802497744

Cumming, D. J., & Zhang, Y. (2017). Are Crowdfunding Platforms Active and Effective
Intermediaries? SSRN Electronic Journal, 2882026. https://doi.org/10.2139/ssrn.2819845

Cunningham, L. F., Gerlach, J. H., Harper, M. D., & Young, C. E. (2005). Perceived risk
and the consumer buying process: internet airline reservations, 16(4), 357-372.
https://doi.org/10.1108/09564230510614004

Dai, H., & Zhang, D. J. (2019). Prosocial Goal Pursuit in Crowdfunding: Evidence from
Kickstarter. Journal of Marketing Research, 56(3), 498-517.
https://doi.org/10.1177/0022243718821697



REFERENCES 79

D’Arcangelo, C., Morreale, A., Mittone, L., & Collan, M. (2023). Ignorance is bliss? In-
formation and risk on crowdfunding platforms. PLOS ONE, 18(6), 0286876, 1-24.
https://doi.org/10.1371/JOURNAL.PONE.0286876

Davies, W. E., & Giovannetti, E. (2018). Signalling experience & reciprocity to temper
asymmetric information in crowdfunding evidence from 10,000 projects. Technological
Forecasting and Social Change, 133, 118-131. https://doi.org/10.1016/J. TECH-
FORE.2018.03.011

De Buysere, K., Gajda, O., Kleverlaan, R., & Marom, D. (2012). A Framework for Euro-
pean Crowdfunding. 1st ed., ISBN 978-3-00-040193-0. Available at www.crowdfunding-
framework.eu.

De Filippi, P. (2016). Blockchain-based Crowdfunding: what impact on artistic production
and art consumption? Observatorio Itau Cultural, 19, 10. https://ssrn.com/ab-
stract=2725373

Delis, M. D., Hasan, I., & Tsionas, E. G. (2014). The risk of financial intermediaries.
Journal of Banking and Finance, 44(1), 1-12. https://doi.org/10.1016/j.jbank-
fin.2014.03.024

Deveci, M., Varouchakis, E. A., Brito-Parada, P. R., Mishra, A. R., Rani, P., Bolgkoranou,
M., & Galetakis, M. (2023). Evaluation of risks impeding sustainable mining using Fer-
matean fuzzy score function based SWARA method. Applied Soft Computing, 139,
110220, ISSN 1568-4946, https://doi.org/10.1016/J.ASOC.2023.110220

Diallo, M. F. (2012). Journal of Retailing and Consumer Services Effects of store image
and store brand price-image on store brand purchase intention: Application to an emerging
market. Journal of Retailing and Consumer Services, 19(3), 360-367.
https://doi.org/10.1016/j.jretconser.2012.03.010

Dushnitsky, G., & Fitza, M. A. (2018). Are we missing the platforms for the crowd? Com-
paring investment drivers across multiple crowdfunding platforms. Journal of Business
Venturing Insights, 10(August), 1-10. https://doi.org/10.1016/j.jbvi.2018.e00100

European Commission. (2016). Crowdfunding in the EU Capital Markets Union.

Fan-Osuala, O., Zantedeschi, D., & Jank, W. (2018). Using past contribution patterns to
forecast fundraising outcomes in crowdfunding. International Journal of Forecasting,
34(1), 30-44. https://doi.org/10.1016/j.ijforecast.2017.07.003

Faustino, S., Faria, I., & Marques, R. (2022). The myths and legends of king Satoshi and
the knights of blockchain. Journal of Cultural Economy, 15(1), 67-80.
https://doi.org/10.1080/17530350.2021.1921830

Featherman, M. S., & Pavlou, P. A. (2003). Predicting e-services adoption: a perceived
risk facets perspective, 59, 451-474. https://doi.org/10.1016/S1071-5819(03)00111-3

Fenu, G., Marchesi, L., Marchesi, M., & Tonelli, R. (2018). The ICO phenomenon and its
relationships with ethereum smart contract environment. 2018 IEEE 1st International
Workshop on Blockchain Oriented Software Engineering, IWBOSE, Campobasso, Italy,
2018, pp. 26-32. https://doi.org/10.1109/IWBOSE.2018.8327568



80 REFERENCES

Fisch, C. (2019). Initial coin offerings (ICOs) to finance new ventures. Journal of Business
Venturing, 34(1), 1-22. https://doi.org/10.1016/J.JBUSVENT.2018.09.007

Forsythe, S., Liu, C., Shannon, D., & Gardner, L. I. U. C. (2006). Development of a scale
to measure the perceived benefits and risks of online shopping, 20(2), 55-75.
https://doi.org/10.1002/dir

Forsythe, S. M., & Shi, B. (2003). Consumer patronage and risk perceptions in Internet
shopping. Journal of Business Research, 56(11), 867-875. https://doi.org/10.1016/S0148-
2963(01)00273-9

Fournier, S. (1998). Consumers and Their Brands: Developing Relationship Theory in
Consumer Research. 24(March), 343-373.

Friesner, D., Valente, F., & Bozman, C. S. (2016). Using Entropy-Based Information The-
ory to Evaluate Survey Research, 10(3), 32-48. http://www.na-business-
press.com/JMDC/FriesnerD_Web10 3 .pdf

Frydrych, D., Bock, A. J., Kinder, T., & Koeck, B. (2014). Exploring entrepreneurial le-
gitimacy in reward-based crowdfunding. An International Journal of Entrepreneurial Fi-
nance, 16(3), 247-269. https://doi.org/10.1080/13691066.2014.916512

Gabison, G. A. (2015). Understanding Crowdfunding and its Regulations. EUR 26992.
Luxembourg (Luxembourg): Publications Office of the European Union; 2014.
JRC92482. https://doi.org/10.2791/562757

Gebert, M. (2017). Application of Blockchain Technology in Crowdfunding. New Euro-
pean, 18. https://www.researchgate.net/publication/318307115 APPLICA-
TION_OF BLOCKCHAIN_TECHNOLOGY_IN_CROWDFUNDING

Gera, J., & Kaur, H. (2018). A novel framework to improve the performance of crowd-
funding platforms. Ict Express, Volume 4, Issue 2, 55-62.
https://doi.org/10.1016/j.icte.2018.04.011

Gerber, E. M., & Hui, J. (2013). Crowdfunding: Motivations and deterrents for participa-
tion. ACM Transactions on Computer-Human Interaction, 20(6), 1-32.
https://doi.org/10.1145/2530540

Gerber, E. M., Hui, J. S., & Kuo, P.-Y. (2012). Crowdfunding: Why people are motivated
to post and fund projects on crowdfunding platforms. In Proceedings of the international
workshop on design, influence, and social technologies: techniques, impacts and ethics
(Vol. 2, No. 11, p. 10). https://doi.org/http://dx.doi.org/10.1145/2530540

Ghosh, P. K., Chakraborty, A., Hasan, M., Rashid, K., & Siddique, A. H. (2023). Block-
chain Application in Healthcare Systems: A Review. Systems, 11(1), 38.
https://doi.org/10.3390/SYSTEMS11010038

Gierczak, M. M., Bretschneider, U., & Leimeister, J. M. (2014). Is all that glitters gold?
Exploring the effects of perceived risk on backing behavior in reward-based crowdfund-
ing. ICIS 2014 Proceedings. 43. https://aisel.aisnet.org/icis2014/proceedings/EBusi-
ness/43.



REFERENCES 81

Griffin, Z. J. (2013). Crowdfunding: Fleecing the American Masses. Journal of Law,
Technology, & the Internet, 4(2), 375-411.

Guggenberger, T., Schellinger, B., von Wachter, V., & Urbach, N. (2023). Kickstarting
blockchain: designing blockchain-based tokens for equity crowdfunding. Electronic Com-
merce Research, 1-35. https://doi.org/10.1007/S10660-022-09634-9/TABLES/6

Guijarati, D. N. (2004). Basic Econometrics. United States Military Academy, West Point.
Published by Mcg raw Millrwin, a business unit of the Mc Craw hili companies, Inc, 122
avenue of Americas, Network, Ny, 10020.

Gurnani, B., Kaur, K., & Morya, A. K. (2023). Adoption, implementation, definitions, and
future of blockchain technology in ophthalmology. Indian Journal of Ophthalmology,
71(3), 1025. https://doi.org/10.4103/1J0.1J0_1802_22

Hacker, P., & Thomale, C. (2018). Crypto-securities regulation: icos, token sales and cryp-
tocurrencies under eu financial law. European Company and Financial Law Review,
15(4), 645-696. https://doi.org/10.1515/ECFR-2018-0021/MACHINEREADABLECI-
TATION/RIS

Hagedorn, A., & Pinkwart, A. (2016). The financing process of equity-based crowdfund-
ing: An empirical analysis. In FGF Studies in Small Business and Entrepreneurship (pp.
71-85). Springer. https://doi.org/10.1007/978-3-319-18017-5_5

Harms, M. (2007). What Drives Motivation to Participate Financially in a Crowdfunding
Community? Available at SSRN: http://dx.doi.org/10.2139/ssrn.22692421633678.

Hartmann, F., Grottolo, G., Wang, X., & Lunesu, M. I. (2019). Alternative Fundraising:
Success Factors for Blockchain-Based vs. Conventional Crowdfunding. IWBOSE 2019 -
2019 IEEE 2nd International Workshop on Blockchain Oriented Software Engineering,
38-43. https://doi.org/10.1109/IWBOSE.2019.8666515

Hashemi, A., Dowlatshahi, M. B., & Nezamabadi-pour, H. (2022). Ensemble of feature
selection algorithms: a multi-criteria decision-making approach. International Journal of
Machine Learning and Cybernetics, 13(1), 49-69. https://doi.org/10.1007/S13042-021-
01347-Z/ITABLES/15

Hong, I. B., & Cha, H. S. (2013). The mediating role of consumer trust in an online mer-
chant in predicting purchase intention. International Journal of Information Management,
33(6), 927-939. https://doi.org/10.1016/j.ijinfomgt.2013.08.007

Hong, W., Chan, F. K. Y., Thong, J. Y. L., Chasalow, L. C., & Dhillon, G. (2013). A
Framework and Guidelines for Context-Specific Theorizing in Information Systems Re-
search, 7047(2004), 1-26.

Hornuf, L., & Schwienbacher, A. (2016). Crowdinvesting: Angel investing for the
masses? Handbook of Research on Business Angels, January, 381-397.
https://doi.org/10.4337/9781783471720.00024

Huang, X., Kabir, R., & Nguyen, T. N. (2023). Do project quality and founder information
signals always matter? Evidence from equity and reward crowdfunding. International
Journal of Finance & Economics, 1-17. https://doi.org/10.1002/1JFE.2835



82 REFERENCES

Hussain, N., Di Pietro, F., & Rosati, P. (2023). Crowdfunding for Social Entrepreneurship:
A Systematic Review of the Literature. Journal of Social Entrepreneurship, 1-24.
https://doi.org/10.1080/19420676.2023.2236637

Jalal, A., Al Mubarak, M., & Durani, F. (2024). Financial Technology (Fintech). Studies
in Systems, Decision and Control, 487, 525-536. https://doi.org/10.1007/978-3-031-
35828-9_45/COVER

Janovac, T., Djokovic, G., Pusara, A., Misic, V., Milankovic, K., Pavicevic, A., Vukovic,
A., & Jovanovic, S. V. (2023). Assessment and Ranking of the Behavioural Leadership
Model in the Process of Implementing Reforms in Public Sector of the Republic of Serbia
Using the PIPRECIA Method. Sustainability, 15(13), 10315.
https://doi.org/10.3390/SU151310315

Jenik, 1., Lyman, T., & Nava, A. (2017). Crowdfunding and Financial Inclusion. CGAP
(Consultative Group to Assist the Poor) working paper, 41.

Kahneman, D., & Tversky, A. (1979). Prospect Theory: An Analysis of Decision under
Risk. In Econometrica, Vol. 47 (pp. 263-292).

Kedas, S., & Sarkar, S. (2023). Putting your money where your mouth is — the role of
rewards in a value-based understanding of restaurant crowdfunding. International Journal
of Contemporary Hospitality Management, 35(1), 92-114.
https://doi.org/10.1108/IJCHM-11-2021-1353/FULL/PDF

Kgoroeadira, R., Burke, A., Di Pietro, F., & van Stel, A. (2023). Determinants of firms’
default on unsecured loans in the P2P crowdfunding market. Journal of International Fi-
nancial Markets, Institutions and Money, 89, 101882, 1-15.
https://doi.org/10.1016/J.INTFIN.2023.101882

Kickstarter Stats. (2023). https://www.kickstarter.com/help/stats?ref=about_subnav

Kim, D. J., Ferrin, D. L., & Rao, H. R. (2008). A trust-based consumer decision-making
model in electronic commerce: The role of trust, perceived risk, and their antecedents.
Decision Support Systems, 44(2), 544-564. https://doi.org/10.1016/j.dss.2007.07.001

Kim, K., & Viswanathan, S. (2019). The “Experts” in the Crowd: The Role of Experienced
Investors in a Crowdfunding Market. Journal of Chemical Information and Modeling,
53(9), 1689-1699. https://doi.org/10.1017/CB0O9781107415324.004

Kirby, E., & Worner, S. (2014). Crowdfunding: An Infant Industry Growing Fast. 1-62.

Kivetz, R. (2003). The Effects of Effort and Intrinsic Motivation on Risky Choice. Mar-
keting Science, 22(4), 477-502. https://doi.org/10.1287/mksc.22.4.477.24911

Koufaris, M., Kambil, A., & LaBarbera, P. A. (2001). Consumer behavior in Web-based
commerce: An empirical study. International Journal of Electronic Commerce, 6(2), 115
138. https://doi.org/10.1080/10864415.2001.11044233

Kryvovyazyuk, ., Smerichevskyi, S., Myshko, O., Oleksandrenko, I., Dorosh, V., &
Visyna, T. (2020). Application of Combined Modeling Methods for Estimating and Fore-
casting the Business Value of International Corporations. International Journal of Man-
agement (1JM, 11(7), 1000-1007. https://doi.org/10.34218/1JM.11.7.2020.087



REFERENCES 83

Kuhlmann, T., Dantlgraber, M., & Reips, U. D. (2017). Investigating measurement equiv-
alence of visual analogue scales and Likert-type scales in Internet-based personality ques-
tionnaires. Behavior Research Methods, 49(6), 2173-2181.
https://doi.org/10.3758/s13428-016-0850-x

Kuisma, T., Laukkanen, T., & Hiltunen, M. (2007). Mapping the reasons for resistance to
Internet banking: A means-end approach, 27, 75-85. https://doi.org/10.1016/j.ijinfo-
mgt.2006.08.006

Kumar, J., Rani, M., Rani, G., & Rani, V. (2024). Crowdfunding adoption in emerging
economies: insights for entrepreneurs and policymakers. Journal of Small Business and
Enterprise Development, Vol. 31 No. 1, pp. 55-73. https://doi.org/10.1108/JSBED-05-
2023-0204

Kumar, P., Langberg, N., & Zvilichovsky, D. (2019). Crowdfunding, Financing Con-
straints, and Real Effects. Https://Doi.Org/10.1287/Mnsc.2019.3368, 66(8), 3561-3580.
https://doi.org/10.1287/MNSC.2019.3368

Kuppuswamy, V., & Bayus, B. L. (2013). Crowdfunding creative ideas: The dynamics of
project backers in Kickstarter. Journal of Chemical Information and Modeling, 53(9),
1689-1699. https://doi.org/10.1017/CB09781107415324.004

Lee, J.,, Li, T., & Shin, D. (2019). The Wisdom of Crowds in FinTech: Evidence from
Initial Coin Offerings. SSRN Electronic Journal. The Review of Corporate Finance Stud-
ies, 11(1), 1-46. https://doi.org/10.1093/rcfs/cfab014

Lee, M. (2009). Factors influencing the adoption of internet banking: An integration of
TAM and TPB with perceived risk and perceived benefit. Electronic Commerce Research
and Applications, 8(3), 130-141. https://doi.org/10.1016/j.elerap.2008.11.006

Lepetit, L., Nys, E., Rous, P., & Tarazi, A. (2008). Bank income structure and risk: An
empirical analysis of European banks. Journal of Banking and Finance, 32(8), 1452—
1467. https://doi.org/10.1016/j.jbankfin.2007.12.002

Lescauskiene, 1., Bausys, R., & Zavadskas, E. K. (2020). VASMA Weighting: Survey-
Based Criteria Weighting Methodology that Combines ENTROPY and WASPAS-SVNS to
Reflect the Psychometric Features of the VAS Scales. Symmetry 2020, 12, 1641- 1661.
https://doi.org/10.3390/sym12101641

Ligas, M. (2000). People, Products and Pursuits: Exploring the Relationship between
Consumer Goals and Product Meanings, 17 (November 2000), 983-1003.

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology,
140, 44-53. https://psycnet.apa.org/record/1933-01885-001

Littler, D., & Melanthiou, D. (2006). Consumer perceptions of risk and uncertainty and
the implications for behaviour towards innovative retail services: The case of Internet
Banking, 13, 431-443. https://doi.org/10.1016/j.jretconser.2006.02.006

Liu, Z., Ben, S., & Zhang, R. (2023). Factors Affecting Crowdfunding Success. Journal
of Computer Information Systems, 63(2), 241-256.
https://doi.org/10.1080/08874417.2022.2052379



84 REFERENCES

Loher, J. (2017). The interaction of equity crowdfunding platforms and ventures: an anal-
ysis of the preselection process. Venture Capital, 19(1-2), 51-74.
https://doi.org/10.1080/13691066.2016.1252510

Lopez-Nicolas, C., & Molina-Castillo, F. J. (2008). Customer Knowledge Management
and E-commerce: The role of customer perceived risk, 28, 102-113.
https://doi.org/10.1016/j.ijinfomgt.2007.09.001

Lu, Y., Chang, R., & Lim, S. (2018). Crowdfunding for solar photovoltaics development:
A review and forecast. Renewable and Sustainable Energy Reviews, 93 (July 2017), 439—
450. https://doi.org/10.1016/j.rser.2018.05.049

Lukkarinen, A., Teich, J. E., Wallenius, H., & Wallenius, J. (2016). Success drivers of
online equity crowdfunding campaigns. Decision Support Systems, 87, 26-38.
https://doi.org/10.1016/j.dss.2016.04.006

Mainardes, E. W., & Freitas, N. P. de. (2023). The effects of perceived value dimensions
on customer satisfaction and loyalty: a comparison between traditional banks and fintechs.
International Journal of Bank Marketing, 41(3), 641-662. https://doi.org/10.1108/1JBM-
10-2022-0437/FULL/PDF

Mamonov, S., & Malaga, R. (2018). Success factors in Title 111 equity crowdfunding in
the United States. Electronic Commerce Research and Applications, 27, 65-73.
https://doi.org/10.1016/J.ELERAP.2017.12.001

Mardani, A., Saraji, M. K., Mishra, A. R., & Rani, P. (2020). A novel extended approach
under hesitant fuzzy sets to design a framework for assessing the key challenges of digital
health interventions adoption during the COVID-19 outbreak. Applied Soft Computing
Journal, 96, 106613. https://doi.org/10.1016/j.as0c.2020.106613

Mendes-Da-Silva, W., Rossoni, L., Conte, B. S., Gattaz, C. C., & Francisco, E. R. (2016).
The impacts of fundraising periods and geographic distance on financing music produc-
tion via crowdfunding in Brazil. Journal of Cultural Economics, 40(1), 75-99.
https://doi.org/10.1007/s10824-015-9248-3

Ministry of Finance of the Republic of Lithuania. (2023). Tarpinstitucinés darbo grupés
rekomendacijos del 20232028 m. Fintech sektoriaus plétros Lietuvoje.

Mishra, A. R., Chen, S. M., & Rani, P. (2023). Multicriteria decision making based on
novel score function of Fermatean fuzzy numbers, the CRITIC method, and the GLDS
method. Information Sciences, 623, 915-931. https://doi.org/10.1016/J.INS.2022.12.031

Mohammadi, A., & Shafi, K. (2018). Gender differences in the contribution patterns of
equity-crowdfunding investors. Small Business Economics, 50(2), 275-287.
https://doi.org/10.1007/s11187-016-9825-7

Mollick, E. (2013). The dynamics of crowdfunding: An exploratory study. Journal of
Business Venturing, 29(1), 1-16. https://doi.org/10.1016/j.jbusvent.2013.06.005



REFERENCES 85

Mora-Cruz, A., & Palos-Sanchez, P. R. (2023). Crowdfunding platforms: a systematic
literature review and a bibliometric analysis. International Entrepreneurship and Man-
agement Journal, 19(3), 1257-1288. https://doi.org/10.1007/S11365-023-00856-3/FIG-
URES/12

Musangu, L. M., & Kekwaletswe, R. M. (2012). Comparison of Likert Scale with visual
analogue scale for strategic information systems planning measurements: a preliminary
study. In Proceedings of the IADIS International Conference Information Systems (pp.
108-115). Lisbon, Portugal: IADIS.

Nguyen, L. T. Q., Hoang, T. G., Do, L. H., Ngo, X. T., Nguyen, P. H. T., Nguyen, G. D.
L., & Nguyen, G. N. T. (2021). The role of blockchain technology-based social crowd-
funding in advancing social value creation. Technological Forecasting and Social
Change, 170, 1-12. https://doi.org/10.1016/j.techfore.2021.120898

Nguyen, T. A. Van, Tucek, D., & Pham, N. T. (2023). Indicators for TQM 4.0 model:
Delphi Method and Analytic Hierarchy Process (AHP) analysis. Total Quality Manage-
ment & Business Excellence, 34(1-2), 220-234.
https://doi.org/10.1080/14783363.2022.2039062

Nysveen, H., Pedersen, P. E., & Thorbjernsen, H. (2005). Intentions to Use Model Ser-
vices: Antecedents and Cross-Service Comparisons. Journal of the academy of marketing
science, 33(3), 330-346. https://doi.org/10.1177/0092070305276149

Oxera. (2015). Crowdfunding from an investor perspective (Issue July).
https://doi.org/10.2874/61896

Pandey, D. K., Hassan, M. K., Kumari, V., Zaied, Y. Ben, & Rai, V. K. (2024). Mapping
the landscape of FinTech in banking and finance: A bibliometric review. Research in In-
ternational Business and Finance, 67, 102116.
https://doi.org/10.1016/J.RIBAF.2023.102116

Pandurang, V. J. (2021). Contemporaneity of Language and Literature in the Robotized
Evaluating Teachers In Higher Education Using WASPAS Method. / Contemporaneity of
Language and Literature in the Robotized Millennium, 3(2).
http://restpublisher.com/books/clirm/

Panjer, H. H. (2002). Measurement of risk, solvency requirements and allocation of capital
within financial conglomerates. Institute of Insurance and Pension Research, University
of Waterloo, Research Report, March, 01-15. http:/library.soa.org/files/pdf/imeasure-
ment_risk.pdf

Pavlou, P. A., & Gefen, D. (2004). Building Effective Online Marketplaces with. 15(1),
37-59. https://doi.org/10.1287/isre.1040.0015

Petrovas, A., & Bausys, R. (2022). Procedural Video Game Scene Generation by Genetic
and Neutrosophic WASPAS Algorithms. Applied Sciences, 12(2), 772.
https://doi.org/10.3390/APP12020772

Pimentel, V., Aizezikali, A., & Baker, T. (2018). An evaluation of the bid price and nested
network revenue management allocation methods. Computers and Industrial Engineering,
115, 100-108. https://doi.org/10.1016/j.cie.2017.10.026



86 REFERENCES

Pires, G., Stanton, J., & Eckford, A. (2004). Influences on the perceived risk of purchasing
online. Journal of Consumer Behaviour, 4(2), 118-131. https://doi.org/10.1002/cb.163

Polishchuk, V., Kelemen, M., & Kozuba, J. (2019). Technology Improving Safety of
Crowdfunding Platforms Functioning in the Context of the Protection of the Start-Up In-
vestors in the Financial and Transport Sectors. Journal of Konbin, 49(1), 313-330.
https://doi.org/10.2478/jok-2019-0016

Polzin, F., Toxopeus, H., & Stam, E. (2018). The wisdom of the crowd in funding: infor-
mation heterogeneity and social networks of crowdfunders. Small Business Economics,
50(2), 251-273. https://doi.org/10.1007/S11187-016-9829-3/TABLES/6

Python | ARIMA Model for Time Series Forecasting - GeeksforGeeks. (2024). Retrieved
February 21, 2024, from https://www.geeksforgeeks.org/python-arima-model-for-time-
series-forecasting/

Qaddoori, Q. Q., & Breesam, H. K. (2023). Using the Pivot Pair-Wise Relative Criteria
Importance Assessment (PIPRECIA) Method to Determine the Relative Weight of the
Factors Affecting Construction Site Safety Performance. Article in International Journal
of Safety and Security Engineering, 13(1), pp. 59-68.
https://doi.org/10.18280/ijsse.130107

Queenan, C. C., Ferguson, M., Higbie, J., & Kapoor, R. (2009). A Comparison of Uncon-
straining Methods to Improve Revenue Management Systems. Production and Operations
Management, 16(6), 729-746. https://doi.org/10.1111/j.1937-5956.2007.tb00292.x

Raddatz, N., Coyne, J., Menard, P., & Crossler, R. E. (2023). Becoming a blockchain user:
understanding consumers’ benefits realisation to use blockchain-based applications. Eu-
ropean Journal of Information Systems, 32(2), 287-314.
https://doi.org/10.1080/0960085X.2021.1944823

Rahman, A., Islam, J., Kundu, D., Karim, R., Rahman, Z., Band, S. S., Sookhak, M., Ti-
wari, P., & Kumar, N. (2023). Impacts of blockchain in software-defined Internet of
Things ecosystem with Network Function Virtualization for smart applications: Present
perspectives and future directions. International Journal of Communication Systems,
€5429, 1-48. https://doi.org/10.1002/DAC.5429

Ralcheva, A., & Roosenboom, P. (2016). On the Road to Success in Equity Crowdfund-
ing. SSRN Electronic Journal. https://doi.org/10.2139/SSRN.2727742

Ralcheva, A., & Roosenboom, P. (2019). Forecasting success in equity crowdfunding.
Small Business Economics, 55(1), 39-56. https://doi.org/10.1007/s11187-019-00144-x

Reips, U. D., & Funke, F. (2008). Interval-level measurement with visual analogue scales
in internet-based research: VAS generator. Behavior Research Methods, 40(3), 699-704.
https://doi.org/10.3758/BRM.40.3.699

Rikken, O., Janssen, M., & Kwee, Z. (2023). The ins and outs of decentralized autono-
mous organizations (DAOs) unraveling the definitions, characteristics, and emerging de-
velopments of DAOs. Blockchain: Research and Applications, 4(3), 100143.
https://doi.org/10.1016/J.BCRA.2023.100143



REFERENCES 87

Sahani, A., Singh, P., & Kumar, A. (2020). Introduction to Blockchain. Journal of Infor-
matics Electrical and Electronicas Engineering, 01(4), 1-9.
https://doi.org/10.54060/JIEEE/001.01.004

Salomon, V. (2016). Emergent models of financial intermediation for innovative compa-
nies: from venture capital to crowdinvesting platforms in Switzerland. Venture Capital,
18(1), 21-41. https://doi.org/10.1080/13691066.2015.1079953

Sawhney, M. S., & Eliashberg, J. (1996). A Parsimonious Model for Forecasting Gross
Box-Office Revenues of Motion Pictures. In Marketing Science (Vol. 15, Issue 2, pp. 113—
131). https://doi.org/10.1287/mksc.15.2.113

Schau, H. J., & Gilly, M. C. (2003). We Are What We Post ? Self-Presentation in Personal
Web Space. February. https://doi.org/10.1086/378616

Schwienbacher, A., & Larralde, B. (2010). Crowdfunding of Small Entrepreneurial Ven-
tures. In Handbook of Entrepreneurial Finance (p. 23). Oxford University Press.

Semenas, R., & Bausys, R. (2022). Adaptive Autonomous Robot Navigation by Neutro-
sophic WASPAS Extensions. Symmetry 2022, Vol. 14, Page 179, 14(1), 179.
https://doi.org/10.3390/SYM14010179

Senney, G. T., & Lhost, J. R. (2023). Balancing Attraction and Risk Revelation: The Op-
timal Reservation Price in Peer-to-Peer Loan Auctions. Review of Industrial Organization,
1-26. https://doi.org/10.1007/S11151-023-09914-0/TABLES/8

Shim, J. K. (2000). Strategic Business Forecasting. Strategic Business Forecasting.
https://doi.org/10.4324/9781482279184

Shrestha, P., Thewissen, J., Arslan-Ayaydin, O., & Parhankangas, A. (2023). A sense of
risk: Responses to crowdfunding risk disclosures. Strategic Entrepreneurship Journal,
17(4), 925-970. https://doi.org/10.1002/SEJ.1480

Siering, M., Koch, J. A., & Deokar, A. V. (2016). Detecting Fraudulent Behavior on
Crowdfunding Platforms: The Role of Linguistic and Content-Based Cues in Static and
Dynamic Contexts. Journal of Management Information Systems, 33(2), 421-455.
https://doi.org/10.1080/07421222.2016.1205930

Singh, K. R., Mishra, R., Gupta, S., & Mukherjee, A. A. (2023). Blockchain applications
for secured and resilient supply chains: A systematic literature review and future research
agenda. Computers & Industrial Engineering, 175, 108854.
https://doi.org/10.1016/J.CIE.2022.108854

Skare, M., Gavurova, B., & Polishchuk, V. (2023). A decision-making support model for
financing start-up projects by venture capital funds on a crowdfunding platform. Journal
of Business Research, 158, 113719. https://doi.org/10.1016/J.JBUSRES.2023.113719

Skirnevskiy, V., Bendig, D., & Brettel, M. (2017). The Influence of Internal Social Capital
on Serial Creators’ Success in Crowdfunding. Entrepreneurship: Theory and Practice,
41(2), 209-236. https://doi.org/10.1111/etap.12272



88 REFERENCES

Smidovnik, T., & Groselj, P. (2023). Solution for Convergence Problem in DEMATEL
Method: DEMATEL of Finite Sum of Influences. Symmetry 2023, Vol. 15, Page 1357,
15(7), 1357. https://doi.org/10.3390/SYM15071357

Stam, E., & Schutjens, V. (2005). The Fragile Success of Team Start-ups.
https://www.econstor.eu/handle/10419/20007

Streletzki, J. G., & Schulte, R. (2013). Which venture capital selection criteria distinguish
high-flyer investments? Venture Capital, 15(1), 29-52.
https://doi.org/10.1080/13691066.2012.724232

Sudek, R. (2007). ANGEL INVESTMENT CRITERIA. Journal of Small Business Strat-
egy, 17(2), 1-25. http://www.angelcapitalassociation.org/data/Documents/Resources/An-
gelGroupResarch/1d - Resources - Research/5 Sudek_JSBS_Atrticle_-_Investment_Crite-
ria.pdf

Sun, Q., Wu, J., Chiclana, F., Wang, S., Herrera-Viedma, E., & Yager, R. R. (2023). An
approach to prevent weight manipulation by minimum adjustment and maximum entropy
method in social network group decision making. Artificial Intelligence Review, 56(7),
7315-7346. https://doi.org/10.1007/S10462-022-10361-8/TABLES/4

Tavana, M., Soltanifar, M., & Santos-Arteaga, F. J. (2023). Analytical hierarchy process:
revolution and evolution. Annals of Operations Research, 326(2), 879-907.
https://doi.org/10.1007/S10479-021-04432-2/FIGURES/4

The World Bank. (2013). Crowdfunding ’ s Potential for the Developing World.

Thies, F., Wessel, M., & Benlian, A. (2014). Understanding the dynamic interplay of so-
cial buzz and contribution behavior within and between online platforms - Evidence from
crowdfunding. 35th International Conference on Information Systems “Building a Better
World Through Information Systems”, ICIS 2014, December.

Toepoel, V., Das, M., & Van Soest, A. (2009). Design of Web Questionnaires: The Effects
of the Number of Items per Screen: Http://Dx.Do0i.Org/10.1177/1525822X08330261,
21(2), 200-213. https://doi.org/10.1177/1525822X08330261

Vaid, S. K., Vaid, G., Kaur, S., Kumar, R., & Sidhu, M. S. (2022). Application of multi-
criteria decision-making theory with VIKOR-WASPAS-Entropy methods: A case study
of silent  Genset. Materials Today:  Proceedings, 50, 2416-2423.
https://doi.org/10.1016/J.MATPR.2021.10.259

Valiante, D. (2022). Regulating Digital Platforms: the European Experience with Finan-
cial Return Crowdfunding. European Company and Financial Law Review, 19(5), 854—
894. https://doi.org/10.1515/ECFR-2022-0028/MACHINEREADABLECITATION/RIS

Varma, J. R. (2019). Blockchain in Finance. Vikalpa, 44(1), 1-11.
https://doi.org/10.1177/0256090919839897

Verhagen, T., Meents, S., & Tan, Y. (2006). Perceived risk and trust associated with pur-
chasing at electronic marketplaces Perceived risk and trust associated with purchasing at
electronic marketplaces. 9344. https://doi.org/10.1057/palgrave.ejis.3000644



REFERENCES 89

Vismara, S. (2016). Equity retention and social network theory in equity crowdfunding.
https://doi.org/10.1007/s11187-016-9710-4

Vroomen, P., & Desa, S. (2018). Rates of return for crowdfunding portfolios: theoretical
derivation and implications. Venture Capital, 20(3), 261-283.
https://doi.org/10.1080/13691066.2018.1480265

Vulkan, N., Astebro, T., & Sierra, M. F. (2016). Equity crowdfunding: A new phenomena.
Journal of Business Venturing Insights, 5, 37-49.
https://doi.org/10.1016/J.JBV1.2016.02.001

Wan, X., Teng, Z., Li, Q., & Deveci, M. (2023). Blockchain technology empowers the
crowdfunding decision-making of marine ranching. Expert Systems with Applications,
221, 119685. https://doi.org/10.1016/J.ESWA.2023.119685

Wati, C. R., & Winarno, A. (2018). The Performance of Crowdfunding Model as an Al-
ternative Funding Source for Micro, Small, and Medium-Scale Businesses in Various
Countries. KnE Social Sciences, 3(3), 16. https://doi.org/10.18502/kss.v3i3.1871

Wieckowski, J., Kizielewicz, B., Shekhovtsov, A., & Satabun, W. (2023). How Do the
Criteria Affect Sustainable Supplier Evaluation?-A Case Study Using Multi-Criteria De-
cision Analysis Methods in a Fuzzy Environment Journal of Engineering Management
and Systems Engineering How Do the Criteria Affect Sustainable Supplier Evaluation?-
A Case Study Using Multi-Criteria Decision Analysis Methods in a Fuzzy Environment.
Manag. Syst. Eng, 2(1), 37-52. https://doi.org/10.56578/jemse020102

Wilson, K. E., & Testoni, M. (2014). Improving the Role of Equity Crowdfunding in Eu-
rope’s Capital Markets. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.2502280

Wu, C., Duan, D., & Xiao, R. (2023). A novel dimension reduction method with infor-
mation entropy to evaluate network resilience. Physica A: Statistical Mechanics and Its
Applications, 620, 128727. https://doi.org/10.1016/J.PHYSA.2023.128727

Wu, J,, Chen, X., & Lu, J. (2022). Assessment of long and short-term flood risk using the
multi-criteria analysis model with the AHP-Entropy method in Poyang Lake basin. Inter-
national Journal of Disaster Risk Reduction, 75, 102968.
https://doi.org/10.1016/J.1JDRR.2022.102968

Wu, R. M. X,, Zhang, Z., Yan, W., Fan, J., Gou, J., Liu, B., Gide, E., Soar, J., Shen, B.,
Fazal-E-Hasan, S., Liu, Z., Zhang, P., Wang, P., Cui, X., Peng, Z., & Wang, Y. (2022). A
comparative analysis of the principal component analysis and entropy weight methods to
establish  the indexing measurement. PLOS ONE, 17(1), e0262261.
https://doi.org/10.1371/JOURNAL.PONE.0262261

Xu, Y., Li, Q., Zhang, C., Tan, Y., Zhang, P., Wang, G., & Zhang, Y. (2023). A decen-
tralized trust management mechanism for crowdfunding. Information Sciences, 638,
118969. https://doi.org/10.1016/J.INS.2023.118969

Zavadskas, E. K., Bausys, R., & Mazonaviciute, I. (2019). Safety evaluation methodology
of urban public parks by multi-criteria decision making. Landscape and Urban Planning,
189(April 2018), 372-381. https://doi.org/10.1016/j.landurbplan.2019.05.014



90 REFERENCES

Zavadskas, E. K., Lescauskiene, 1., Juodagalviene, B., Bausys, R., & Keizikas, A. (2022).
Comparison of the stair safety awareness in different target groups by applying the
VASMA-C methodology. Archives of Civil and Mechanical Engineering, 22(4), 1-11.
https://doi.org/10.1007/S43452-022-00487-5/FIGURES/4

Zavadskas, E. K., Turskis, Z., Antucheviciene, J., & Zakarevicius, A. (2012). Optimiza-
tion of weighted aggregated sum product assessment. Elektronika Ir Elektrotechnika,
122(6), 3-6. https://doi.org/10.5755/j01.eee.122.6.1810

Zeithaml, V. A. (1988). Consumer Perceptions Of Price, Quality, And Value : A Means-
End Model and Synthesis of Evidence.

Zhang, D., Li, Y., Wu, J., & Long, D. (2018). Online or Not? What Factors Affect Equity
Crowdfunding Platforms to Launch Projects Online in the Pre-Investment Stage? Entre-
preneurship Research Journal, 9(2), 1-17. https://doi.org/10.1515/erj-2017-0176

Zhang, F., Zhang, H., & Gupta, S. (2022). Investor participation in reward-based crowd-
funding: impacts of entrepreneur efforts, platform characteristics, and perceived value.
Information  Technology and Management 2022 24:1, 24(1), 19-36.
https://doi.org/10.1007/S10799-022-00363-X

Zhang, P. G. (2003). Time series forecasting using a hybrid ARIMA and neural network
model. Neurocomputing, 50, 159-175. https://doi.org/10.1016/S0925-2312(01)00702-0

Zhao, Q., Chen, C. Der, Wang, J. L., & Chen, P. C. (2017). Determinants of backers’
funding intention in crowdfunding: Social exchange theory and regulatory focus. Telemat-
ics and Informatics, 34(1), 370-384. https://doi.org/10.1016/j.tele.2016.06.006

Zheng, P., Jiang, Z., Wu, J., & Zheng, Z. (2023). Blockchain-Based Decentralized Appli-
cation: A Survey. IEEE Open Journal of the Computer Society, 4, 121-133.
https://doi.org/10.1109/0JCS.2023.3251854

Zheng, Z., Xie, S., Dai, H., Chen, X., & Wang, H. (2017). An Overview of Blockchain
Technology: Architecture, Consensus, and Future Trends. Proceedings - 2017 IEEE 6th
International Congress on Big Data, BigData Congress 2017, 557-564.
https://doi.org/10.1109/BIGDATACONGRESS.2017.85

Zhong, S., Chen, Y., & Miao, Y. (2023). Using improved CRITIC method to evaluate
thermal  coal suppliers.  Scientific Reports 2023  13:1, 13(1), 1-11.
https://doi.org/10.1038/s41598-023-27495-6

Zhu, H., & Zhou, Z. Z. (2016). Analysis and outlook of applications of blockchain tech-
nology to equity crowdfunding in China. Financial Innovation, 2(1).
https://doi.org/10.1186/s40854-016-0044-7

Zhu, M., Zhou, W., & Duan, C. (2023). Integrating FMEA and fuzzy super-efficiency
SBM for risk assessment of crowdfunding project investment. Soft Computing, 28(3),
2563-2575. https://doi.org/10.1007/S00500-023-08534-W/FIGURES/3

ZKkik, K., Sebbar, A., Fadi, O., Kamble, S., & Belhadi, A. (2023). Securing blockchain-
based crowdfunding platforms: an integrated graph neural networks and machine learning



REFERENCES 91

approach. Electronic Commerce Research, 1-37. https://doi.org/10.1007/S10660-023-
09702-8/FIGURES/9

Zvilichovsky, D., Inbar, Y., & Barzilay, O. (2015). Playing both sides of the market: Suc-
cess and reciprocity on crowdfunding platforms. International Conference on Information
Systems (ICIS 2013): Reshaping Society Through Information Systems Design, 4(Septem-
ber), 3052-3069.






List of Scientific Publications
by the Author on the Topic
of the Dissertation

Papers in the Reviewed Scientific Journals

Venslaviené, Santauté; Stankevi¢iené, Jelena; Vaiciukevicitité, Agné. Assessment of suc-
cessful drivers of crowdfunding projects based on visual analogue scale matrix for criteria
weighting method // Mathematics: Special Issue Multiple Criteria Decision Making. Ba-
sel: MDPI. ISSN 2227-7390. 2021, vol. 9, iss. 14, art. no. 1590, p. 1-18. DOI:
10.3390/math9141590.

Venslaviene, Santauté; Stankeviciené, Jelena; LeSCauskiené, Ingrida. Evaluation of block-
chain-based crowdfunding campaign success factors based on VASMA-L criteria
weighting method // Administrative sciences. Basel: MDPI. eISSN 2076-3387. 2023, vol.
13, iss. 6, art. no. 144, p. 1-16. DOI: 10.3390/admsci13060144.

Papers in Other Editions

Venslaviene, Santauté; Stankeviciené, Jelena; LeScauskiené, Ingrida. Impact of block-
chain technology on the operational efficiency of crowdfunding platforms // 13th Interna-
tional scientific conference “Business and management 2023, May 11-12, 2023, Vilnius,
Lithuania. Vilnius: Vilnius Gediminas Technical University, 2023, art. no. bm.2023.952.

93



94 LIST OF SCIENTIFIC PUBLICATIONS BY THE AUTHOR ON THE TOPIC OF THE...

ISBN 9786094763335. elSBN 9786094763342. ISSN 2029-4441. elSSN 2029-929X.
p. 214-221. DOI: 10.3846/bm.2023.952.

Venslavien¢, Santauté; Stankeviciené, Jelena. Forecasting crowdfunding platform reve-
nues using ARIMA model // International scientific conference "Contemporary issues in
business, management and economics engineering 2021, 13-14 May 2021, Vilnius, Lith-
uania. Vilnius: Vilnius Gediminas Technical University, 2021, art. no. cibmee.2021.595.
elSBN 9786094762604. eISSN 2538-8711. p. 1-8. DOI: 10.3846/cibmee.2021.595.



Summary in Lithuanian

Jvadas

Problemos formulavimas
Pagrindiné $ios disertacijos tyrimo problema — kaip jvertinti bloky grandinés poveikj su-
telktiniam finansavimui.

Bloky grandinés technologijos (angl. blockchain technology), kuriose saugomi tinkle
paskirstyti informacijos blokai, yra vienos pazangiausiy, uZtikrinan¢iy aukstg internetiniy
ekonominiy sandoriy atsekamumo ir saugumo lygj. Neabejotina, kad jos turés jtakos skait-
meninéms paslaugoms ir pakeis verslo modelius tokiose srityse kaip sveikatos priezitira,
draudimas, finansai, energetika, logistika, intelektinés nuosavybés teisiy valdymas ar vy-
riausybinés paslaugos.

Finansinés technologijos (angl. fintech) yra Europos Komisijos, taip pat ir Lietuvos
ekonominés politikos prioritetas (Ministry of Finance of the Republic of Lithuania, 2023),
nes jos gali atlikti svarby vaidmen; siekiant bendrosios rinkos, banky sajungos, kapitalo
rinky sajungos ir mazmeniniy finansiniy paslaugy tiksly. Bloky grandinés technologija,
btudama svarbi finansiniy technologijy dalis, gali i§spresti naujy versly finansavimo prob-
lemas ir gali buti viena i§ naujy versly finansavimo alternatyvy.

Kita svarbi finansiniy technologijy dalis — sutelktinis finansavimas. Sutelktinis fi-
nansavimas (angl. crowdfunding) remiasi didelio skai¢iaus asmeny jnasais, siekiant finan-
suoti konkrety projektg ar naujg jmone (Hussain et al., 2023; Mora-Cruz & Palos-Sanches,
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2023). Jau kelios sutelktinio finansavimo platformos yra jdiegtos bloky grandinés pag-
rindu, jose uz Zmoniy finansinius jnasus j projektg atlyginama realiomis projekto akcijo-
mis.

Pastaruoju metu bloky grandine grindziamas sutelktinis finansavimas tapo reiks-
mingu ekonominiu reiskiniu, o ypa¢ 2017-2018 m. — svarbia jmoniy finansavimo strate-
gija (Ministry of Finance of the Republic of Lithuania, 2023). Bloky grandine grindziamas
sutelktinis finansavimas, kuriam atstovauja pirminiy kriptovaliuty sitilymy, o pastaruoju
metu — saugumo zetony sitlymy Srautas, tampa nauja sutelktinio finansavimo forma
(Hartmann et al., 2019). Nors bloky grandine grindziamas sutelktinis finansavimas labai
panasus | tradicinj sutelktinj finansavima, jis turi savy unikaliy savybiy. Todél sekmés
veiksniai, turintys jtakos investicijoms j tradicinj sutelktinj finansavima, gali netikti bloky
grandine grindziamam sutelktiniam finansavimui. Zinios apie s¢kmés veiksnius yra svar-
bios norint suprasti pagrindinius jvairiy sutelktinio finansavimo modeliy skirtumus ir pa-
naSumus, parengti sékmingas bloky grandine grindziamas 1é8y rinkimo kampanijas ir in-
vestuotojams atsizvelgti j konkrecius vertinimo veiksnius.

Sioje disertacijoje yra analizuojamas bloky grandinés poveikis sutelktiniam finansa-
vimui. Konkreciai, bloky grandinés svarba tiriama jvairiais aspektais, pavyzdziui, inves-
tuotojy, sutelktinio finansavimo platformy ir sutelktinio finansavimo kampanijy pozitiriu.
Taikant minéta vertinimo metodologija sitilomas daugiakriteris vertinimas i$ skirtingy kri-
terijy rinkiniy, kai atrenkami ir palyginami geriausi veiksniai. Pagal Sig svertinio vertinimo
metodika bloky grandinés technologija labiausiai veikia sutelktinio finansavimo platfor-
mas dél maZesniy tarpininkavimo sgnaudy ir paprastesnio reglamentavimo.

Darbo aktualumas

Sutelktinis finansavimas yra neseniai atsirades ir vis dar besivystantis rei$kinys, sulaukes
visuomenés susidoméjimo. Ypac iSpopuliar¢jo sutelktinio finansavimo platformos, ku-
riose skelbiamos projekty idéjos ir renkamos 1éSos. Kadangi sutelktinio finansavimo popu-
liarumas vis didéja, reikia rasti ir sumazinti visas investuotojams kylancias rizikas, kurios
gali neigiamai paveikti ketinimg investuoti j vieng ar kitg sutelktinio finansavimo kampa-
nija. Vadovaujantis ta pacia logika, taip pat reikéty surasti motyvuojancias vertybes, ska-
tinancias investuoti j sutelktinio finansavimo projekta. Bloky grandinés technologija gali
padéti sutelktiniam finansavimui sumazinti kai kurias rizikas, pasalinti finansinius tarpi-
ninkus, susvelninti reikiamus tarptautinius teisés aktus ir padidinti vert¢ investuoti j su-
telktinio finansavimo kampanijas. Svarbu pasitilyti kompleksinj vertinimo modelj, kuris
parodyty bloky grandinés poveikj sutelktiniam finansavimui. Vertinimo modelis gali pa-
déti finansuotojams investuoti j konkrecias sutelktinio finansavimo kampanijas, o 1é8y rin-
kéjams — lengviau gauti finansavima.

Be to, $i disertacija yra labai svarbi mokslinei literatiirai, nes buvo pasiiilyta nauja
daugiakriterio svérimo metodikos modifikacija, leidzianti vienu metu vertinti ir lyginti
kriterijus i§ skirtingy kriterijy grupiy rinkiniy. Toks vertinimas leidzia i§ visy galimy kri-
terijy grupiy atrinkti tinkamiausius ir geriausius veiksnius.

Tyrimo objektas
Disertacijos tyrimy objektas yra bloky grandinés poveikis sutelktiniam finansavimui.
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Darbo tikslas

Pagrindinis $ios disertacijos darbo tikslas — sukurti ir empiri§kai patikrinti integruotg bloky
grandinés poveikio sutelktiniam finansavimui vertinimo modelj, kurio taikymas leisty pri-
imti racionalius investicinius sprendimus.

Darbo uzdaviniai

Norint pasiekti disertacijos tiksla, buvo sprendziami Sie uzdaviniai:

1. Parengti mokslings literatiiros analize¢ apie finansiniy technologijy samprata, su-
telktinio finansavimo ir bloky grandinés technologijy raida ir ypatumus.

2. Istirti esamus galimus sutelktinio finansavimo platformy ir sutelktinio finansa-
vimo kampanijy vertinimo sékmés veiksnius, taip pat iSanalizuoti sutelktinio fi-
nansavimo, kaip investavimo formos, rizika.

3. Sukurti bloky grandinés poveikio sutelktiniam finansavimui vertinimo modelj,
apimantj kiekybinius ir kokybinius metodus.

4. Pasitlyti naujg kriterijy svoriy metodologijos modifikacija esamam kriterijy
svoriy metodui.

5. Igyvendinti ir patikrinti vertinimo modelio ir empirinio tyrimo metodikos prak-
tinj tinkamuma.

Tyrimy metodika

Objektui tirti pasirenkami $ie tyrimo metodai: kompleksinis, daugiakriteris sprendimy pri-
émimo vertinimas, lyginamoji analiz¢, kiekybiniai ir kokybiniai analizés metodai, mode-
liavimas, statistiniy duomeny analiz¢ ir kiti.

Teoringje disertacijos dalyje, kurioje analizuojama moksliné problema ir moksliné
literatiira, taikyti lyginamasis, apibendrinimo ir sisteminis metodai.

Antrojoje disertacijos dalyje, kurioje analizuojami bloky grandinés vertinimo meto-
dai ir $altiniai, taikyti moksliniai ir analitiniai metodai, taip pat kokybiniai ir kiekybiniai
metodai.

Treciojoje, empirinéje, disertacijos dalyje privalu sukurti ir patikrinti vertinimo mo-
del;j, taikant kiekybinio ir kokybinio vertinimo metody derinj, prognozavimo (ARIMA),
taip pat daugiakriterius sprendimy priémimo metodus (VASMA, VASMA-L), kurie
apima tiek subjektyvias, tiek objektyvias kriterijy svorio dalis ir ekspertinj vertinima re-
zultatams aprobuoti.

Darbo mokslinis naujumas
Rengiant $ig daktaro disertacijg buvo pasiekti Sie ekonomikos mokslui reik§Smingi
rezultatai:

1. Sékmes veiksniy kategorijos kriterijy vertinimo metodams buvo paimtos i§ su-
telktinio finansavimo teorijos, rizikos kapitalo ir verslo angely teorijos bei elekt-
roninés komercijos teorijos. Be to, e. komercijos ir sutelktinio finansavimo pa-
lyginimas yra labai svarbus ir unikalus, o kaip galimi sékmés veiksniai pridétos



98 SUMMARY IN LITHUANIAN

kelios rizikos kategorijos, kurios anks¢iau mokslinéje literatiiroje rasant apie Su-
telktinj finansavima nebuvo nagrinétos: su projektu susijusi rizika, su projekto
iniciatoriumi susijusi rizika ir su tarpininku susijusi rizika.

2. Naujasis sitlomas bloky grandinés poveikio sutelktiniam finansavimui verti-
nimo modelis yra orientuotas j investuotojy, sutelktinio finansavimo platformy
ir sutelktinio finansavimo kampanijy savininky tikslus. Modelyje taikomos to-
kios modeliavimo priemonés kaip ARIMA — sutelktinio finansavimo pajamoms
prognozuoti, 0 VASMA ir VASMA-L kriterijy svoriy metody taikymas padeda
sistemingai jvertinti bloky grandinés jtaka sutelktiniam finansavimui, atrenkant
aktualiausius sékmés veiksnius.

3. Sitloma nauja esamos VASMA kriterijy svoriy metodikos modifikacija yra uni-
kali ir yra naujové mokslinéje akademingéje literatiiroje, nes buvo sukurta specia-
liai §iam tyrimui. Sio modifikuoto VASMA-L kriterijy svoriy nustatymo metodo
unikalumas yra tas, kad jis gali bti taikomas dideléms daugialypéms kriterijy
aibéms, iSskiriant jas | maZesnius poaibius, o véliau lyginant rezultatus visus
kartu, kad bty gauti reik§mingiausi visos kriterijy aibés veiksniai.

Praktiné tyrimo rezultaty verté

Sitilomas bloky grandinés poveikio sutelktiniam finansavimui vertinimo modelis siiilo in-
vestuotojams, sutelktinio finansavimo platformoms ir sutelktinio finansavimo kampanijy
savininkams nustatyti sékmés veiksniy kriterijy svorj.

Sio tyrimo i$vados rodo, kad bloky grandinés technologija neturi poveikio individu-
aliems investiciniams sprendimams dél bloky grandine pagristo ar finansinio sutelktinio
finansavimo kampanijy. Jiems svarbiausi yra rizikos veiksniai ir kiti su sutelktinio finan-
savimo kampanijomis susij¢ veiksniai, bet ne techninés sutelktinio finansavimo platformy
specifikacijos.

Kita vertus, §is tyrimas rodo, kad bloky grandinés technologija daro poveikj sutelk-
tinio finansavimo platformoms keliais biidais. Pirma, bloky grandinés technologijos su-
telktinio finansavimo platformoms suteikia kitokj pagrindg. Antra, bloky grandinés prog-
ramos gali padéti plétoti sutelktinj finansavimg ir padidinti sutelktinio finansavimo
platformy patikimuma ir skaidruma. Trecia, bloky grandinés gali padéti sutelktinio finan-
savimo platformoms sumazinti ar net panaikinti tarpininkavimo islaidas ir padéti iSplésti
kampanijy prieinamuma visame pasaulyje, supaprastinus teisines sutartis ir taisykles.

Ginamieji teiginiai
Sio tyrimo rezultatais pagrjsti teiginiai:

1. Bloky grandinés poveikio sutelktiniam finansavimui vertinimas i§ investuotojy
ir sutelktinio finansavimo platformy perspektyvy, remiantis veiksniy komp-
leksu, kartu leidzia geriau suprasti kiekvienos dalies indélj j sutelktinio finansa-
vimo sékmeg.

2. Sitlomas bloky grandinés poveikio sutelktiniam finansavimui vertinimo mode-

lis, apimantis tokias modeliavimo priemones kaip ARIMA (sutelktinio finansa-
vimo pajamoms prognozuoti) ir VASMA, VASMA-L kriterijy svérimo metodus
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(tinkamiausiems sékmés veiksniams atrinkti), leidzia sistemiskai jvertinti bloky
grandinés poveikj sutelktiniam finansavimui.

3. Sitlomas unikalus modifikuotas VASMA-L kriterijy svoriy nustatymo metodas
gali biiti taikomas dideléms daugialypéms kriterijy grupéms, siekiant rasti ir at-
rinkti reikSmingiausius visos kriterijy grupés veiksnius.

Darbo rezultaty aprobavimas

Disertacijos tema buvo nagrinéjama keturiose mokslinése publikacijose Scopus ir Clari-
vate Analytics Web of Science duomeny bazése (Venslaviené ir Stankeviiené, 2021;
Venslaviené ir kt., 2021; Venslaviené ir kt., 2023a; Venslaviené ir kt., 2023b). Tyrimy
rezultatai buvo pristatyti trijuose prane§imuose mokslinése konferencijose ir seminaruose:

— Tarptautinégje mokslinéje konferencijoje ,,Siuolaikiniai verslo, vadybos ir
ekonomikos inzinerijos klausimai 2021, Vilnius, Lietuva.

— Tarptautinis kolokviumas ,,Nauji moksliniai-didaktiniai i$siikiai turbulencijos
laikotarpiu‘, 2021 m., Bialystok, Lenkija.

— Tarptautiné taikomojo verslo ir ekonomikos konferencija 2022 m., 18-0ji laida:
Misri konferencija, Maltos universitetas, 2022 m., Valeta, Malta.

Disertacijos struktuira
Disertacijg sudaro trys pagrindiniai skyriai: jvadas, trys skyriai su bendromis iSvadomis ir
rekomendacijomis dél tolesniy tyrimy, iSsamus literattiros sgrasas ir priedai. Apibendrinta
disertacijos loginé struktiira pateikta D priede (Annex D).

Disertacijos apimtis yra 125 puslapiai, jskaitant santrauka, ta¢iau be priedy. Joje pa-
teikta 13 formuliy, 12 paveiksly ir 36 lentelés. Rengiant disertacija i§ viso naudotasi 198
literattiros $altiniais.

1. Literaturos Saltiniy disertacijos tematika apzvalga

Nors pirmajame skyriuje daugiausia aptarta literatiira apie sutelktinj finansavima, svarbu
paminéti, kad sutelktinis finansavimas kartu su bloky grandinés technologija yra finansi-
niy technologijy dalis. Finansinés technologijos, arba fintech, yra labai svarbios Siuolaiki-
néje finansy sistemoje. Kadangi sutelktinis finansavimas ir bloky grandiné yra vienos
svarbiausiy finansiniy technologijy sektoriaus daliy, buvo nuodugniai apzvelgta sutelkti-
nio finansavimo sgvoka, augimo veiksniai ir formos (European Commission, 2016; Ku-
mar et al., 2024; Wati & Winarno, 2018). Literatiiroje yra minimos keturios pagrindinés
sutelktinio finansavimo formos, i§ kuriy daugiausiai démesio buvo skiriama finansiniam
sutelktiniam finansavimui. Be to, buvo atrasti pagrindiniai sékmés veiksniai, skatinantys
investuoti i sutelktinio finansavimo kampanijas.

Véliau rasta ir iSanalizuota bloky grandinés technologijos sgvoka ir ypatybés. Satoshi
Nakamoto sukiiré bloky granding 2008 m. Manoma, kad Satoshi Nakamoto buvo 1974 m.
gimges japonas. Kiti mano, kad §is vardas téra mjslingas nezinomos kiiréjy grupés pseudo-
nimas (Faustino et al., 2022). Nors ir lieka paslaptimi, kas yra Satoshi Nakamoto, jis ne



100 SUMMARY IN LITHUANIAN

tik sugalvojo tokig sudétingg sistema, bet ir pateiké visy dabartinés pinigy sistemos prob-
lemy sprendimo buda (Sahani et al., 2020). Apskritai bloky grandiné suteiké verslinin-
kams galimybe kurti ir platinti 1éSy rinkimo Zetonus. Bloky grandinés technologija siiilo
daugumos sutelktinio finansavimo problemy sprendima, todél jos taikymo praktika auga
su santykiniu investuotojy pasitikéjimu ir pasyviu vyriausybiy pritarimu. Bloky grandinés
technologija keliais biidais palengvina sutelktinj finansavima kaip saugi, veiksminga ir
iperkama platforma (De Filippi, 2016; Rikken et al., 2023). Pirma, sistema pasalina pinigy
plovimo, suk¢iavimo ir informacijos asimetrijos grésmes. Tai taip pat padidina sutelktinio
finansavimo proceso efektyvuma, nes investuotojai gali greic¢iau jvertinti juos dominan-
¢ius finansuoti projektus (Wan et al., 2023). Sandoriy ir 168y paprastumas naudojant bloky
grandinés technologija yra paskata réméjams ir sutelktinio finansavimo platformoms. To-
dél bloky grandine grindziamas sutelktinis finansavimas ir jo investicijy sékmés veiksniai
buvo tiriami nuodugniau.

Pirmojo skyriaus pabaigoje buvo pateikta teoriné koncepcija, skirta bloky grandinés
poveikiui sutelktiniam finansavimui jvertinti. Teorinéje koncepcijoje pasitilyta jvertinti
bloky grandinés poveikj sutelktinio finansavimo platformy ir investuotojy (réméjy) poziti-
riu. Bloky grandinés poveikio vertinimas grindziamas keliais aspektais. Pirma, bloky
grandinés poveikis sutelktiniam finansavimui turéty bti analizuojamas i§ investuotojy
pusés. Reikéty surasti ir iSanalizuoti kritinius veiksnius, kurie daro jtaka investuotojy
sprendimams investuoti j vieng ar kita sutelktinio finansavimo kampanija. Sis aspektas yra
dvejopas: a) atrandami bendrieji veiksniai ir b) turéty buti jvertinti veiksniai, susij¢ su
bloky grandine grindziamu sutelktiniu finansavimu. Véliau reikéty iSanalizuoti bloky
grandinés poveikj sutelktiniam finansavimui i§ sutelktinio finansavimo platformos pusés.
Sis aspektas yra taip pat dvejopas: a) bus analizuojamos sutelktinio finansavimo platfor-
mos pajamos ir b) svarbiausi veiksniai, darantys jtaka bloky grandine pagrjsty sutelktinio
finansavimo platformy veiklos rezultatams. Schematiné sistema pateikta S1.1 pav.

Sutelktinio finansavimo
kampanijos sekmes veiksniai

Investuotajy Bloky grandine gristos
poziaris sutelktinio funansawmo B
Bloky grandines kampanijos sekmes veiksniai Bloky grandinés poveikio
poveikis sutelktiniam sutelktiniam finansavimui
finansavimui " vertinimas
Sutelktinio
finansavimo Sutelktinio finansavimo
platformy platformy pajamos
poZiris

Bloky grandine gristos
sutelktinio finansavimo
kampanijos sékmes veiksniai

S1.1 pav. Bloky grandinés poveikio sutelktiniam finansavimui
vertinimo sistema
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2. Bloky grandinés poveikio sutelktiniam finansavimui
vertinimo metodika

Antrajame skyriuje nagrinéjama bloky grandinés poveikio sutelktiniam finansavimui ver-
tinimo metodika. Aptartoje literatiiroje sitiloma bloky grandinés poveikio vertinimo kon-
cepcija. Ja sudaro kelios dalys. Kiekvieng sutelktinio finansavimo kampanijg sudaro pro-
jektas, investuotojai ir tikslas. Paprastai investuotojai, projekto savininkai ir sutelktinio
finansavimo platformos turi skirtingus sutelktinio finansavimo kampanijos tikslus. Siame
tyrime skirtingi tikslai bus analizuojami i§ investuotojy arba réméjy ir sutelktinio finansa-
vimo platformy perspektyvos, o projekty savininky tikslus paliksime ateities tyrimams.

Atlikus literatiiros analiz¢ nustatyta, kad bloky grandinés poveikj sutelktiniam finan-
savimui geriausia buty vertinti taikant daugiakriterinius sprendimy priémimo metodus
(MCDM). Daugiakriterinis sprendimy priémimas yra svarbi sprendimy priémimo prob-
lema, kuria sickiama nustatyti optimalig alternatyva, atrankos proceso metu atsizvelgiant
} daugel; kriterijy (Barretta et al., 2023). Daugiakriteriniai sprendimy priémimo (MCDM)
metodai daznai taikomi dél jy gebéjimo tvarkyti neaiskius duomenis, todél specialistai gali
svarstyti platesnj scenarijy spektrag (Wieckowski et al., 2023).. Nagrinéjant bloky grandi-
nés reik§me ir potencialg, susijusj su sutelktiniu finansavimu, sunku nustatyti tinkamiausia
MCDM metoda disertacijos temai spresti dél daugybés galimy varianty.

Sprendimy priémimo procesas yra labai sudétingas procesas, kurj galima suskirstyti
1 racionalius ir nelogiskus. Ji veikia keletas veiksniy, iskaitant fiziologinius, biologinius,
kultiirinius ir socialinius elementus. Be to, sprendimai gali biiti priimami remiantis ir ko-
kybiniais, ir kiekybiniais kriterijais (Barretta et al., 2023; Hashemi et al., 2022;
Wiegckowski et al., 2023; Zavadskas et al., 2022). Kiekviena sprendimy priémimo procesa
pagal MCDM metoda sudaro trys pagrindiniai etapai: (1) kriterijy nustatymas ir atranka,
(2) kriterijy svoriy nustatymas ir (3) kriterijy reitingavimas taikant tinkamg MCDM me-
toda. Galutinéms kriterijy svoriy reik§méms jtakos gali turéti skirtingi metodiky pasirin-
kimai, nuomoniy jvairové, vertinimo proceso skaidrumas arba sprendimus priimanciy as-
meny kompetencija (Leskauskiené et al., 2020). Be to, kai j sprendimy priémima
jtraukiama visuomené, nustatoma, kad jos nuomoné skiriasi nuo eksperty vertinimo, ir tai
gali lemti preferencijy nustatymo rezultaty netiksluma.

Apskritai, kai dalyviy praSoma pateikti vertinimus apie daugelj vieno dalyko aspekty,
rekomenduojama visus klausimyno punktus pateikti kartu ir suformuoti kaip matricinius
klausimus. Matricos tipo klausimai gali biti naudojami norint surinkti pastabas apie pasi-
tenkinima, kokybe ir tiriamy dalyky svarbg (Leskauskiené¢ et al., 2020). Be to, dél lengvo
matricinio klausimo elementy palyginimo gali padidéti tiesioginio svérimo metody tiks-
lumas. Matricos klausimai vertinami naudojant pasirinkta matavimo skale. Sioje diserta-
cijoje matricos klausimai bus vertinami testiniy skaliy arba vizualiniy analoginiy skaliy
(VAS) pagalba.

Kadangi subjektyviems vertinimams jtakos turi eksperty patirtis ir Zinios, dazniausiai
nustatant subjektyvius svorius neatsizvelgiama j objektyvia informacija. Todél, siekiant
gauti tikslesnius kriterijus atitinkanéiy svoriy rezultatus, taikomi integruoti svoriy nusta-
tymo metodai. Integruotieji metodai paprastai sujungia subjektyvius svorius, gautus i§
eksperty nuomoniy, su matematiniais duomeny atvaizdais (objektyviais svoriais). Sioje
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disertacijoje bus naudojamas VASMA metodas, kuris integruoja ir objektyvius, ir subjek-
tyvius svorius i$ to paties klausimyno duomeny. VASMA kriterijy svoriy nustatymas ir jo
modifikacijos (VASMA-L, VASMA-C) pladiai taikomi socialiniuose, ekonominiuose ar
aplinkosaugos tyrimuose (Zavadskas et al., 2022).

Investuotojy poziliriu bus pasirinkti VAS matricos klausimai tiksliniy respondenty
apklausoje, klausimai bus pritaikyti VASMA svoriy nustatymo metodikoje. VASMA
svoriy nustatymo metodika bus taikoma siekiant iSsiaiSkinti investuotojams svarbiausius
kriterijus, renkantis sutelktinio finansavimo kampanijas. Dar daugiau — modifikuota
VASMA-L svoriy nustatymo metodika bus taikoma siekiant patikrinti, kokie kriterijai in-
vestuotojams yra svarbiausi renkantis bloky grandine grindziama sutelktinio finansavimo
platformg ir kampanijas.

Zvelgiant i§ sutelktinio finansavimo platformy perspektyvos, bus pasirinkta anali-
zuoti svarbiausig jy tikslg — pajamas. Pajamos bus skai¢iuojamos i$ trijy sékmingiausiy ir
pelningiausiy sutelktinio finansavimo kampanijy kategorijy. Pajamos bus prognozuoja-
mos taikant ARIMA modelj. Be to, siekiant nustatyti svarbiausius sutelktinio finansavimo
platformy veiksnius, kai sutelktinio finansavimo platforma yra pagrijsta bloky grandine,
bus pasirinkta VASMA kriterijy svorio nustatymo metodika.

Toliau pateiktame S2.1 pav. schemati$kai apibendrinami visi §ios disertacijos tyri-
mal.

Bloky grandinés poveikis sutelktiniam finansavimui
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Sutelktinio finansavimo
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sutelktinio finansavimo Bloky grandine paremto Sutelktinio finansavimo
platformos pajamos sutelktinio finansavimo kampanijy sekmés
kampanijy sekmeés veiksniai veiksniai
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S2.1 pav. Bloky grandinés poveikio sutelktiniam finansavimui vertinimo modelis
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Tolesnése $ios disertacijos dalyse turéty biti laikomasi $io scheminio modelio
(S2.1 pav.), atsizvelgiant j sutelktinio finansavimo platformy sprendimus ir investuotojy
(réméjy) sprendimus, o projekty savininky sprendimus paliekant blisimiems tyrimams.

3. Bloky grandinés poveikio sutelktiniam finansavimui
vertinimo modelio jgyvendinimas ir testavimas

TreCiajame skyriuje buvo igyvendintas ir iSbandytas praktinis vertinimo modelio tinka-
mumas bloky grandinés poveikiui sutelktiniam finansavimui vertinti keturiy tyrimy pag-
rindu. Tyrimai buvo analizuojami i§ investuotojy j sutelktinio finansavimo kampanijas
perspektyvos ir i§ sutelktinio finansavimo platformy perspektyvos.

Pirmajame disertacijos tyrime buvo analizuojamos sutelktinio finansavimo platformy
pajamos. Pirmiausia buvo jvertintas bendras pradéty kampanijy skaicius sutelktinio finan-
savimo platformoje Kickstarter ir nustatyta, kad investuotojai sékmingai finansuoja tik 38
% kampanijy. Kickstarter sutelktinio finansavimo platformoje i$ penkiolikos kampanijy
kategorijy tik trys yra sékmingiausios — technologijos (1,05 mlrd. doleriy), Zaidimai (1,49
mlrd. doleriy) ir dizainas (1,27 mlrd. doleriy). Analizé atskleidé, kad Sios trys svarbiausios
kategorijos kartu sudaro 69 % sékmingo finansavimo. Nustaéius vertingiausias investicijy
kategorijas, nuspresta apskaiciuoti mokescius, kurie imami i§ sékmingai finansuoty kam-
panijy. Sie mokeséiai buvo laikomi pagrindinémis sutelktinio finansavimo platformos pa-
jamomis. Siekiant prognozuoti sutelktinio finansavimo platformos pajamas, buvo nusta-
tytas ir sudarytas ARIMA modelis. Tyrimo metu nustatyta, kad geriausiai tinkap=1,d =
0, q = 1; taigi galutinis ARIMA modelis buvo ARIMA (1,0,1). ARIMA modelis buvo
sudarytas naudojant Python statisting programing jranga.

Antrajame tyrime nustatyti sutelktinio finansavimo kampanijy s€ékmés veiksniai ir jy
vertinimas i§ investuotojy perspektyvos. Sékmés veiksniai buvo nustatyti jvairiy formy
sutelktinio finansavimo, rizikos kapitalo ar verslo angely teorijoje, taip pat elektroninés
prekybos literatiiroje. IS viso nustatyta 15 sékmés veiksniy i$ sutelktinio finansavimo te-
orijos, 6 sékmés veiksniai i§ rizikos kapitalo ir verslo angely teorijos ir galiausiai pridétos
3 rizikos grupés kaip galimi investuotojy sékmés veiksniai i§ elektroninés prekybos teori-
jos. Pabaigoje i$ aprasyto 24 sékmés veiksniy sgraso buvo pasirinkta 14 sékmés veiksniy,
kurie ir buvo pritaikyti eksperty klausimyne tolesniam vertinimui (Cai, 2018; Chang et al.,
2020). Siam vertinimui buvo taikyta VASMA svoriy nustatymo metodika. VASMA
svoriy nustatymo metodika sudaryta i§ informacijos entropijos (objektyvi dalis) svoriy ir
daugiakriterio sprendimy priémimo metodo WASPAS-SVNS (subjektyvi dalis) svoriy
(Lescauskiene et al., 2020). Tyrimo rezultatai atskleidé, kad visi trys su rizika susije veiks-
niai (su projektu susijusi rizika (A12), projekto iniciatoriaus rizika (A13) ir tarpininko
rizika (A14) investuotojams buvo svarbiausi, nes $ie kriterijai buvo jvertinti auk§¢iausiais
balais ir VASMA svoriais.

Treciajame tyrime daugiausia démesio skirta pagrindiniams sékmés veiksniams, da-
rantiems jtakg investuotojy sprendimui investuoti j bloky grandine paremtas sutelktinio
finansavimo platformos kampanijas. Internetinis eksperty klausimynas buvo i$siystas
konkreciai tikslinei bloky grandine paremty sutelktinio finansavimo kampanijy investuo-
tojy grupei. Be to, prie§ klausimyng buvo taikomas ekspertinis vertinimas dél veiksniy
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grupés suskirstymo ir kiekvieno bloky grandine pagrjsty sutelktinio finansavimo kampa-
nijy sekmés veiksniy pogrupio svarbos. Sis vertinimas atskleidé, kad pirmasis kriterijy
pogrupis, kuris galioja tiek finansiniam, tiek bloky grandine paremtam sutelktiniam finan-
savimui (normalizuotas DR svoris 0,58), yra svarbesnis uz antrgja veiksniy grupe, kurios
normalizuotas DR svoris 0,42. Paprastai tai daznas atvejis, kai viena kriterijy grupé yra
svarbesné uz kita. Todél, taikant konkrecius svorius atskiroms duomeny grupéms, dvi ats-
kirai jvertintas kriterijy grupes galima kruopsc¢iai sujungti ir palyginti kartu. Tai padaryti
padéjo modifikuota VASMA-L svoriy nustatymo metodika. J[domu pastebéti, kad trys
svarbiausi s¢kmes veiksniai patenka j pirmajj kriterijy rinkinj. Sékmeés veiksniai, turintys
auksciausius VASMA-L metodikos reitingus, gali bati labai naudingi praktiskai renkantis
tiek finansines, tiek bloky grandine paremtas sutelktinio finansavimo kampanijas, i kurias
biity galima investuoti. Sio tyrimo rezultatai taip pat prisidéjo prie mokslinés literatiiros,
nes pagrinding $io tyrimo stiprybé buvo unikali VASMA-L metodika, skirta investavimo
1 sutelktinio finansavimo kampanijas sékmés veiksniams i$ keliy kriterijy rinkiniy pa-
rinkti.

Ketvirtajame Sios disertacijos tyrime nustatyti svarbis veiksniai, kurie daro jtaka su-
telktinio finansavimo platformy sprendimams (Kumar ir kt., 2019; Nguyen ir kt., 2021).
Sj kartg buvo apklausta konkreti tiksliné grupé — sutelktinio finansavimo platformy dar-
buotojai ar savininkai. Vélgi taikyta VASMA svoriy nustatymo metodika. Rezultatai rodo,
kad svarbiausi veiksniai, susije su bloky grandinés technologija, yra susije su kibernetinio
saugumo rizika (D11), néra konkre¢iy jstatymy, kad baty laikomasi visy finansavimo sa-
lygy (D9), ir sudétingas kriptovaliuty reguliavimas skirtingose 3alyse (D8). Sis tyrimas
irodo, kad bloky grandinés technologija gali keliais buidais padéti sutelktinio finansavimo
platformoms.

Kaip matyti i§ tyrimy rezultaty, bloky grandinés technologija daugiausia veikia su-
telktinio finansavimo platformas ir jy struktiirg, o investuotojai nemato didelio bloky gran-
dinés technologijos poveikio skirtumo investuojant j konkrecig sutelktinio finansavimo
kampanija.

Sis disertacijos tyrimas turi keleta apribojimy. Kitoks ARIMA modelis galéty biti
sudarytas interpretuojant skirtingus duomenis ir naudojant ilgesnj duomeny laikotarpj. Be
to, Siame tyrime atsizvelgta tik j investuotojy ir sutelktinio finansavimo platformy nuo-
mong, o projekty savininky nuomoné nebuvo tiriama. Kadangi bloky grandine grindzia-
mas sutelktinis finansavimas yra labai siaura ir specifiné investavimo forma, eksperty
skai¢ius yra ribotas (Ahluwalia et al., 2020; Zhao et al., 2017). Galiausiai modifikuotu
VASMA-L kriterijy svoriy nustatymo metodu vienu metu galima nagrinéti daugiau krite-
rijy grupiy, taciau ekspertiniam vertinimui buvo taikomi tik du kriterijy pogrupiai. Ateityje
biity vertinga patikrinti kampanijy savininky ir investuotojy pasirinkima jvairiomis aplin-
kybémis — pavyzdziui, i§sivyscCiusiose $alyse, esant teisinei paramai bloky grandinés tech-
nologijomis grindziamoms sutelktinio finansavimo platformoms ir esant reguliavimui ar
jo nesant — ir ar jy sprendimams gali turéti jtakos bloky grandinés technologija. Be to, §j
tyrima vertéty pakartoti po keleriy mety, kai bloky grandine grindziamas sutelktinis finan-
savimas bus labiau paplitgs rinkoje ir turés daugiau investuotojy.
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Bendrosios iSvados

1.

Bloky grandinés technologija ir sutelktinis finansavimas yra svarbiis finansy techno-
logijy segmentai. Rengiant mokslinés literatiiros analiz¢ buvo gilinamasi i sutelktinio
finansavimo raida, apibrézimus, augima, jvairias sutelktinio finansavimo formas ir
investavimo ] sutelktinio finansavimo kampanijas rizikg bei pagrindinius sékmés
veiksnius. Taip pat buvo analizuojamas dar vienas svarbus fintech segmentas — bloky
grandinés technologija, jos apibrézimai ir ypatybés. Svarstant bloky grandinés tech-
nologija, buvo giliau susitelkta j bloky grandine grindZiama sutelktinj finansavimg ir
jo svarbg sutelktinio finansavimo platformoms bei investuotojams. Buvo nustatyti ir
iSanalizuoti galimi sékmés veiksniai investuojant j bloky grandine grindziamg sutelk-
tinj finansavima. Atlikus moksling literatiiros analizg, buvo pasiiilyta teoriné bloky
grandinés poveikio sutelktiniam finansavimui vertinimo sistema, pagal kurig siiiloma
vertinti bloky grandinés poveiki sutelktiniam finansavimui i$ investuotojy ir sutelkti-
nio finansavimo platformy perspektyvy.

Antroje disertacijos dalyje buvo suformuotas disertacijoje atlickamy keturiy tyrimy
metodologinis pagrindimas bei naudojami duomenys. Pirmam tyrimui atlikti, siekiant
iSanalizuoti sutelktinio finansavimo platformos pajamas, duomenys buvo surinkti i$
Kickstarter platformos. Antrajam tyrimui atlikti, remiantis rizikos fondy ir verslo an-
gely bei sutelktinio finansavimo mokslinés literatiiros analize, buvo nustatyti sékmés
veiksniai, darantys jtakg investuotojy sprendimams, bei jvertinti rizikos veiksniai, re-
miantis elektroninés prekybos teorija. Tre¢iajam tyrimui atlikti buvo identifikuoti ga-
limi sékmeés veiksniai investuoti j bloky grandine paremtas sutelktinio finansavimo
kampanijas. Veiksniai buvo suskirstyti i dvi grupes: a) finansinj bei bloky grandine
paremtg sutelktinj finansavima ir b) bloky grandine paremta sutelktinj finansavima.
Sios grupés buvo vertinamos atskirai ir véliau palygintos, siekiant idsiaiskinti svar-
biausius veiksnius. Ketvirtam tyrimui atlikti buvo nustatyti bloky grandinei budingi
veiksniai, darantys jtaka sutelktinio finansavimo platformoms.

Disertacijoje sukurtas bloky grandinés poveikio sutelktiniam finansavimui vertinimo
modelis integruoja tris metodus — ARIMA, VASMA ir VASMA-L. Pirmasis meto-
das — ARIMA modelis, leido prognozuoti galimas sutelktinio finansavimo platformos
pajamas pirmajame tyrime. Antrasis metodas VASMA (VAS matrica kriterijy svo-
riams nustatyti), matriciniy klausimy metodas, padeda nustatyti pasirinkty kriterijy
svorius. VASMA metodas apima WASPAS-SVNS (subjektyvius) svorius ir informa-
cijos entropijos (objektyvius) svorius. VASMA metodas leidzia sumaZinti neapibréz-
tumus, vykdant ekspertinj vertinimg. VASMA metodas taikytas antrajame ir ketvir-
tajame Sios disertacijos tyrimuose. Disertacijoje pasitilyta originali VASMA metodo
modifikacija — VASMA-L kriterijy svoriy nustatymo metodas. [veikiant VASMA
metodo ribotumus, VASMA-L kriterijy svoriy nustatymo metodas gali buti taikomas
dideliems kriterijy rinkiniams, juos i§skaidant j maZesnius poaibius, o véliau lyginant
rezultatus visus kartu, siekiant nustatyti svarbiausius viso kriterijy rinkinio veiksnius.
VASMA-L kriterijy svoriy nustatymo metodas vertinamas kaip Sios disertacijos
mokslinis naujumas.

Treciojoje disertacijos dalyje buvo jgyvendinamas ir testuojamas bloky grandinés po-
veikio sutelktiniam finansavimui vertinimo modelis. Pirmojo tyrimo rezultatai atsk-
leidé, kad Kickstarter sutelktinio finansavimo platformoje sékmingiausios yra tik trys
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i§ penkiolikos sutelktinio finansavimo kampanijy kategorijy. Sios trys kategorijos
(technologijos, zaidimai ir dizainas) kartu generuoja daugiausia 1ésy, o sutelktinio
finansavimo platforma i$ jy gauna didziausias pajamas. Sudarytas ARIMA (1,0,1)
modelis, kuris buvo taikomas sutelktinio finansavimo platformos pajamoms progno-
zuoti. Prognozés rezultatai parod¢, kad investuojant j sékmingiausias sutelktinio fi-
nansavimo kampanijy kategorijas, jos isliks sékmingos ir sutelktinio finansavimo pa-
jamos toliau augs.

Antrojo disertacijos tyrimo rezultatai parodé, kad i$ keturiolikos sékmés veiksniy in-
vestuoti | sutelktinio finansavimo kampanijas svarbiausi buvo tik su rizikos veiksniu
susije kriterijai. Siekiant tai i§siaiskinti, vertinimui buvo pasitelktas VASMA kriterijy
svorio nustatymo metodas. Sis metodas yra gana naujas mokslinéje literatiiroje ir yra
entropijos (objektyviy) svoriy ir WASPAS-SVNS (subjektyviy) daugiakriteriy spren-
dimy priémimo metody derinys. Atliktas vertinimas parodé, kad visi trys su rizika
susije kriterijai (su projektu susijusi rizika, projekto iniciatoriaus rizika ir tarpininko
rizika) investuotojams buvo svarbiausi, nes Sie kriterijai buvo jvertinti auksc¢iausiais
balais ir turéjo didziausius VASMA svorius. Kita vertus, jsipareigojimai aplinkosau-
gos srityje, socialiné ziniasklaida ar kampanijos vaizdo jraSas investuotojams buvo
maziausiai svarbas.

Disertacijoje pasidlyta nauja VASMA kriterijy svorio metodo modifikacija,
VASMA-L, treCiajame tyrime leido jvertinti sékmés veiksnius, darancius jtaka spren-
dimams investuoti | bloky grandine paremtas sutelktinio finansavimo platformos
kampanijas. Mokslinés literattiros analizés pagrindu atrinkty kriterijy padalinimas j
du kriterijy poaibius leido ekspertams nustatyti kriterijy svorius, palyginti gautus re-
zultatus poaibiuose, taip pat jvertinti kriterijy visuma. Atskirai ekspertai vertino kiek-
vieno kriterijy poaibio svarba bloky grandine grindziamoms sutelktinio finansavimo
kampanijoms. Atlikus vertinimg nustatyta, kad vienas kriterijy poaibis yra svarbesnis
uz kitg. Suteikus atskiriems duomeny rinkiniams atitinkamus svorius, du atskirai j-
vertinti kriterijy rinkiniai gali buti susieti kartu, taikant disertacijoje pasitlyta
VASMA-L svoriy nustatymo metodika. Rezultatai atskleidé, kad svarbiausi sekmés
veiksniai, lemiantys investicijas j bloky grandine grindziamas sutelktinio finansa-
vimo kampanijas, yra pramoné, ankstyvosios investicijos ir iSlaikomo kapitalo / ze-
tony dalis, turintys auks$ciausius rangus ir VASMA-L svorius. [domu tai, kad visi trys
svarbiausi s€kmés veiksniai patenka j pirmaja kriterijy grupe. Kita vertus, maziausiai
svarbiais kriterijais buvo laikomi Ethereum naudojimas, KYC / iSankstiné registracija
ir baltosios knygos prieinamumas, turinys ir daugiakalbysté. Sio tyrimo rezultatai pat-
virtino pasitlyto originalaus VASMA-L metodo taikymo galimybes, nustatant svar-
biausius veiksnius i§ keliy kriterijy rinkiniy, taip pat ir investuojant j bloky grandine
grindziamas sutelktinio finansavimo kampanijas.

Ketvirtojo tyrimo rezultatai atskleidé bloky grandine pagrjsty sutelktinio finansavimo
platformy Kriterijus, turinéius jtakos sutelktinio finansavimo platformy sprendimams.
Tyrimui atlikti buvo pasirinktas VASMA svoriy nustatymo metodas. Rezultatai pa-
rode, kad svarbiausi veiksniai, lemiantys bloky grandinés technologijos diegima,
buvo susije su: 1) kibernetinio saugumo rizika, 2) konkre¢iy teisés akty, pagal kuriuos
bity laikomasi visy finansavimo salygy bei 3) sudétingy kriptovaliuty reguliavimy
skirtingose Salyse. PrieSingai, maziausiai svarbis kriterijai sutelktinio finansavimo
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platformoms buvo rinkodaros i§laidos, investicijy sékmé ir galimi nuostoliai dél va-
liutos kurso, turintys maziausius rangus ir VASMA svorius. Apibendrinant rezultatus
daroma i$vada, kad bloky grandiné daro poveikj sutelktinio finansavimo platformoms
ir jy techninei strukttirai, taciau neturi jtakos investuotojy sprendimams.

8. Vertinimo modelio praktinis tinkamumas bloky grandinés poveikiui sutelktiniam fi-
nansavimui vertinti ir empirinio tyrimo metodika buvo jgyvendinti ir iSbandyti ketu-
riuose §io tyrimo tyrimuose. Rezultatai rodo, kad bloky grandinés technologija daro
poveiki sutelktinio finansavimo platformoms ir jy techninei struktiirai, o investuoto-
jai, investuodami | sutelktinio finansavimo kampanijas, nemato didelio bloky grandi-
nés technologijos poveikio skirtumo. Disertacijos rezultatai rodo, kad bloky grandi-
nés technologija gali padéti sutelktinio finansavimo platformoms keliais budais.
Pirma, kad bloky grandinés technologijos suteikia alternatyvy pagrindg sutelktinio
finansavimo platformoms. Antra, disertacijos rezultatai patvirtina, kad bloky grandi-
nés taikomosios technologijos gali padéti plétoti sutelktinj finansavimg ir padidinti
sutelktinio finansavimo platformy skaidruma ir patikimuma. Ir, trecia, bloky grandi-
nés technologija gali padéti sutelktinio finansavimo platformoms i$ naujo sumazinti
ar net panaikinti tarpininkavimo iSlaidas ir padéti iSplésti kampanijy prieinamuma
visame pasaulyje, supaprastinus teisines sutartis ir jstatymus.
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Annex A. Logical structure of dissertation

Introduction
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‘ General Conclusions |

Fig. Al. Logical structure of dissertation (source: created by the author)
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Annex B. Crowdfunding Forms

Crowdfunding can be Community or Financial return. These crowdfunding mod-
els are divided into four primary forms: donation-based, Reward-based, Equity-
based, and Lending-based. Each form is described by its features, benefits, pros,
and cons. Equity-based crowdfunding is described in more detail and will be an-

alyzed in this dissertation.

Table B. Crowdfunding forms (Source: created by the author)

Crowd- | Busi-
funding | ness Features Benefits Pros Cons Authors
model form
e nonmonetary
e Philan- values such as
thropic: participation in
funders the community Anhlers et al., 2015;
donate and staying Belleflamme et al.,
without closely with Donors do 2012, 2015; Bo-
expecting the projects not acquire rello et al., 2015;
monetary |e ability to voice security in- Gebert, 2017; Grif-
Dona- compen- their views terest. Entre- | fin, 2013; Hussain
tion- sation. o formalization | Norisk. preneurs et al., 2023; Jenik
based | e twostand- | of support for have diffi- etal., 2017; Kim &
ard sub- tax purposes culty raising | Viswanathan,
sections:  |e formalization substantial 2019; Kirby &
personal of donations, capital. Worner, 2014;
campaigns | basic account- Mora-Cruz & Pa-
and char- ing, advice, ed- los-Sanchez, 2023
ity fund- ucation and
raising training, mar-
Com- keting
munity . Agrawal et al.,
. e Nonfinancial et al., 2015; Belle-
ken gift of N small. No se-
anpreciation reward: the curity is ac- flamme et al.,
Ol:p re-ur- form of appre- uire{J and 2015; Borello
pre-p ciation gestures| Low risk gutred, et al., 2015; Chen,
chase of a L there is no !
service or or th_e pre-pur- (prl_marlly accountabil- 2023; Gebert,
roduct chasing of a fulfilment itv mecha- 2017; Gerber et al.,
Re- product. product or ser- | and fraud Y 2012; Griffin,
This model - - nism. Most ! .
ward- is evolvin vice risk) — no entrepreneurs 2013; Hussain
based | .77, 9 » Used to fund | real poten- P et al., 2023; Jenik
into its mar- . . may have e
art and develop| tial for fi- 4 etal., 2017; Kim &
ketplace, - difficulty .
. new products | nancial re- - Viswanathan,
with firms . . raising sub- L
i or innovations, | turn. . - 2019; Kirby &
raising con- hich assist stantial capi- Worner. 2014
siderable va Irck ta_l;ms tal without a Ku us’wam ’&
sums arketing pur- product with pp y
through pre- POSEs. mass appeal Bayus, 2013,
sales to sell Mora-Cruz & Pa-
) ) los-Sanchez, 2023
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Crowd- | Busi-
funding | ness Features Benefits Pros Cons Authors
model form
e Funders
receive
equity in-
struments
;:;rizgt' o proficient and
arrange- effec_tl\_/e inter-
ments mediation of Abhlers et al., 2015;
- funds . Behl et al., 2023;
o Ifanin- o ccess to in- Potential 10ss | pejeflamme et al
vestment Potential to | of invest- . N
target is VeStment op- | gpareinthe | ment Equity 2015; Borello
portunities, un- \ . et al., 2015; Chen,
reached, L venture's holders are ) !
the deal is Ilmltec_i . | profitabil- subordinate 2023; Gabison,
closed be- poter}tlal fpr fi- ity. Unlim- | to creditors 2015, Ge_be_rt,
Eg- tween the nancial gain, | e poten- | in the event 2017; Griffin,
uity- pool of and aligned in- | ;) o, of bank- 2013; Hussain
based funders centives be- financial ruptcy. Secu- etal,, 2023; Jenik
Lo tween funders - A etal., 2017; Kim &
the issuer, - gain. It may | rities laws re- -
and fundrais- Viswanathan,
and the attract rela- | lated to A
platform ers. tively large | crowdfund- 2019; Kirby &
" |e limited liability o : Worner, 2014;
e The plat- . numbers of | ing investing Mora-Cruz & Pa-
form in case of de- investors. may be com- ora-truz a
fault, global | los-Sanchez, 2023;
charge_s a reach, and im- piex. Skare et al., 2023;
gic:)nr:rg:is;; 4 | proved invest- Wan et al., 2023
Finan- on the ment attrac-
cial re- amount tiveness.
turn raised and
sometimes
on future
profit.
Pre-deter- It may be
e Funders mined rate subordinate
receive a of return to senior
debt in- agreed creditors. Ahlers et al., 2015;
strument upon be- Start-ups’ Aveni, 2015; Behl
that paysa |e convenience, tween high failure et al., 2023; Belle-
fixed in- efficiencies, lender and rate presents flamme et al.,
terest rate and potential to| borrower. asimilar risk | 2015; Borello
and re- improve access| Debt hold- of loss as an et al., 2015; Chen,
Lend- turns_the to credit ers are sen- equity invest- | 2023; Ge_be_rt,
ing- principal  |¢ The short time ior to eg- m_ent but 2017, Grlfflr_1,
based on a spec- to apply fora glty holders | with cz_ipped 2013; Hussaln_
ified loan can be in case of potential re- etal., 2023; Kim &
schedule. from a distant | bankruptcy. | turns. This Viswanathan,
o three location, and Secured option re- 2019; Kirby &
types: credit history is| status may quires a busi- | Worner, 2014;
non-profit | not required make it ness that is Mora-Cruz & Pa-
lending, easier for already gen- los-Sanchez, 2023;
socially entrepre- erating cash Skare et al., 2023
oriented neurs to flow. Exist-
lending raise capi- ing/estab-
tal. lished, cash
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Crowd-
funding
model

Busi-
ness
form

Features

Benefits

Pros

Cons

Authors

and com-
mercial
lending

flow-positive
businesses
may consider
this option
because it
can offer a
more struc-
tured exit op-
portunity
than typical
equity offer-
ings.
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Annex C. Investment value dimensions and risks

C.1. Investment value dimensions

There are five investment value dimensions: financial, Functional, Social, Epis-
temic, and Emotional. Every dimension has its values. The definitions and indi-

cators of each dimension are summarized in Table C.1.

Table C.1. Investment value dimensions (source: created by the author)

Value
di- Value Definition Indicators Authors
men-
sion
(Barberis & Thaler,
2003; Civardi et al.,
Eco- customer value as a trade- g:t(\:;\/t;:ge\/(\)/];]fat 2023; Harms, 2007;
nomic off between ‘give’ and ou pav and Kedas & Sarkar, 2023;
value ‘get’ components. &/hatp gu ot Liuetal., 2023;
youg Zeithaml, 1988; Zhang
etal., 2022)
(Barberis & Thaler,
. allows generating extreme | chance of a 2003; Civardi et al,
Finan- | Lottery . X S . 2023; Harms, 2007;
. revenues with a small in- surprising fi- -
cial effect vestment nancial oain Sawhney & Eliashberg,
g 1996; Zhang et al.,
2022)
(Barberis & Thaler,
cople put much more 2003; Civardi et al.,
Certain- | PSOPEP 2023; Harms, 2007;
weight on outcomes that guaranteed tan-
ty Ef- - - Kahneman & Tversky,
are certain than on merely gible return e )
fect robable outcomes 1979; Kivetz, 2003; Liu
P etal., 2023; Zhang et al.,
2022)
the degree to which the (Civardi et al., 2023;
Func- Perso- functional advantages of High func- Fournier, 1998; Harms,
tional nal the project outcome assist a | tional product 2007; Kedas & Sarkar,
Utility functional need of the indi- | meaning 2023; Zhang et al.,
vidual consumer 2022)
A product or service can (Civardi et a!., 2023;
. Harms, 2007; Kedas &
Self — help the consumer in the L . PN
Social | Expres- | development of a visible onllne-ldent_lty, Sarkar, .2023’ Ligas,
siveness | uniaue and personal re r’e- self-expression | 2000; Liu et al., 2023;
sen(t]ation ofphimself P Schau & Gilly, 2003;
Zhang et al., 2022)
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Value
di- Value Definition Indicators Authors
men-
sion
The most critical compo- (Civardi etal., 2023;
T Harms, 2007; Kedas &
Investor | nent of crowdfunding is The Expecta- s -
- - . arkar, 2023; Ligas,
Com- that projects are financed tion that others o .
munity | by the crowd, not by single | participate, too 2000; Liu et al., 2023;
investors ' ' Schau & Gilly, 2003;
’ Zhang et al., 2022)
L atemaes capaciy o | New experi- | (Civardi etal, 2023
Epis- Epis- arouse curiosity, provide ence: desire for | Harms, 2007; Liu et al.,
temic | temic ! novelty-seek- 2023; Zhang et al.,
novelty, and satisfy a de- -
. ing 2022)
sire for knowledge
(Bagozzi et al., 1999;
Civardi et al., 2023;
Harms, 2007; Kedas &
Enjoy- Positive Sarkar, 2023; Koufaris
ment emotions et al., 2001; Mainardes
& Freitas, 2023;
Nysveen et al., 2005;
Zhang et al., 2022)
(Bagozzi et al., 1999;
Emo- The util_ity develops from chance of vot- Civardi et al., 2023;
tional Involve- | the feel_lngs that a product ing on deci- Harms, 2007, Kec_ias &
ment or service generates. sions Sarkar, 2023; Mainardes
& Freitas, 2023; Zhang
et al., 2022)
(Bagozzi et al., 1999;
Civardi et al., 2023;
Sup- helping behay- Harms, 2007; Kedas &
portive- ior Sarkar, 2023; Liu et al.,
ness 2023; Mainardes &
Freitas, 2023; Zhang
etal., 2022)
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C.2. Comparison of Investment risks

There are three associations of risks: the product or project, the project initiator
and the intermediary. All risk associations were compared among e-commerce
and crowdfunding theories. Additionally, the primary factors and indicators are

recapped.

Table C.2. Comparison of Investment Risks (Source: created by the author)

R.'SKS 50 | pisk Factors Indicators E-Commerce | Crowdfunding
ciated with
Can’t exam- Cunningham
ine the actual et al., 2005;
product; Size | Cunningham Gierczak
may be a et al., 2005; etal., 2014;
problem with | Forsythe D. Zhang
clothes; Can’t | et al., 2006; etal., 2018;
Product try on cloth- Forsythe & Shrestha
. . ing online; In- | Shi, 2003; etal., 2023;
risk / lack of infor- % .
Funding mation ability to Kimetal., Chenetal.,
object risk touch and feel | 2008; Lopez- 2023; Senney
the item; Must | Nicolas & & Lhost,
pay for ship- Molina-Cas- 2023; Appio
ping and han- | tillo, 2008; D. | etal., 2023;
dling; Must Zhang et al., D’ Arcangelo
wait for mer- 2018 etal., 2023;
chandise to be Zhuetal.,
uct/ There isa Crespo et al.,
project chance that 2009; Feath-
using the erman & Pav- Gierczak
L buying repu- web5|.te will lou, 2003; etal., 2014;
Social risk ? negatively af- | Hong & Cha, N '
tation f ) Senney &
ect the way 2013; Lu Lhost. 2023:
others think of | etal., 2018; ! !
you, leading Pires et al.,
to social loss. | 2004
The website
will not fit in Crespo et al.,
well with my 2009; Feath- Gierczak
Psycholo- inponsiste_ncy self-image; erman & Pav- | etal., 2014;
gical risk with self-im- the usage of lou, 2003; Hong & Cha,
age the website Hong & Cha, | 2013; Chen
will lead to 2013; Pires etal., 2023
psychological | etal., 2004
loss.
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5;‘;;%3?3{ Risk Factors Indicators E-Commerce | Crowdfunding
Gierczak
etal., 2014,
missing guar- Zhang et al.,
antees; prob- 2018;
lems with the | product might Shrestha
Post-fund- fundlng ob- not Pe_rform _ Crespo etal., etal., 2023;
. i ject, the ser- well; impossi- . Chenetal.,
ing risk/ . 2009; D. )
vice guaran- ble to change 2023; Senney
Repay- d duct: Zhang et al., Lh
ment risk tee an ' pro uct; pos- 2018 & Lhost, )
commercial sible non-de- 2023; Appio
disputes; livery etal., 2023;
product might D’Arcangelo
not work; etal., 2023;
Zhu et al.,
2023
sellers will ?gge etal,
unknown rep- commit fraud; Gierc’zak
Project in- | utation; no P sellers will etal., 2014;
rroject N .| swindle; prod- | Pavlou & y '
itiator risk | online brand; . . Verhagen
/ Owner no recom- ucts will not Gefen, 2004; et al., 2006;
risk / mendations; perform as ex- | Verhagen Shre.s’tha l
. 1 pected; sellers | etal., 2006 .
Seller risk | owner experi- - etal., 2023;
ence will behave Chen et al
opportunisti- . N
cally 2023; Senney
& Lhost, 2023
chances to
lose time
switching dif-
The project ferent pay-
initiator n:jer.]t m_Eth_ Aghekyan-Si-
0 st; g;smg a Id monian et al., | Gierczak
delivery time; \INedstI € V‘I'OU 2012; Crespo | etal., 2014;
damaged or efa 0al0ss et al., 2009; Kumar et al.,
Delivery lost goods; 9enicér'“'ll'eono- Featherman & | 2019;
risk / Time | possible ::om ’Iicated Pavlou, 2003; | Shrestha
risk shortcomings 0 Igce an or- S. Forsythe etal., 2023;
and legal re- def Difficult et al., 2006; Chen et al.,
quirements - f’. di Yy Hong & Cha, | 2023; Senney
Inhinc 'tng " | 2013: Pires & Lhost, 2023
propriate etal., 2004
websites or

products; Pic-
tures take too
long to come

up with infor-
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may not be

R_|sks a380- 1 pisk Factors Indicators E-Commerce | Crowdfunding
ciated with
mation; wait-
ing too long
for delivery
taking care of
transaction se-
curity; pre-
cluding theft
of money;
protecting me
against fraud-
fundamental ulent S(ta_llers, Crespo et al., Featherman &
tasks of the ?rf:c?ﬂlelzrr:? 2009; Feath- Pavlou, 2003;
CF platform: seller from erman & Pav- | Gierczak
Intermedi- | monitoring, doing busi- lou, 2003; etal., 2014;
ary risk / protecting ness; tracing Lopez-Nico- Verhagen
Privacy from fraud, selle'rs in case las & Molina- | etal., 2006;
risk taking care of of disputes: Castillo, Shrestha
personal data, privacF;/ of ’ 2008; Verha- etal., 2023;
transaction payment info; genetal., Appioetal.,
security | .| 2006 2023
oss of pri
vacy; receiv-
ing more
spam emails;
The inter- personal info
mediary might be used
without my
knowledge
chances to
lose money, Delis et al.,
Internet-bill- Crespoetal., | 2014; Diallo,
paymentser- | 5509: paj & | 2012; Feath-
loss of money | vice subjects Zhang, 2019; | erman & Pav-
or other re- your checking Diallo’ 2012,’ lou. 2003:
sources; I_n-_ account to po- Feathérman & For‘sythe '
ternet's mini- tential fraud; Pavlou, 2003 | etal. 2006:
Financial ?Z,?éiserfu:g' ocr?ﬁn;tgéﬁfhe Forsythe Gierczak
risk formg( dfta " etal., 2006; | etal., 2014;

: pany; May not |\, ‘ty4ng Lepetit et al.,
protection get the prod- etal. 2013 2008; Panjer
standards and | uct; May pur- Littlélr & ' 20021 '
Iggal reme- ch_ase Some- Melanthiou, Shreétha
dies) thing by 2006; Pires | etal., 2023;

acmdent,_My et al., 2004 Appio et al.,
personal in- 2023
formation
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5;‘;;%3?3{ Risk Factors Indicators E-Commerce | Crowdfunding
kept; My
credit card
number may
not be secure;
| may not get
what | want;
Might be
overcharged
website might
not perform
well and cre-
ate problems
with my
credit; secu- Aghekyan-Si-
rity systems monian etal., | Featherman &
are not strong | 2012; Crespo | Pavlou, 2003;
enough to etal., 2009; Forsythe
protect my Featherman & | et al., 2006;
checking ac- Pavlou, 2003; | Gierczak
Perfor- o00r web- count; there is | Forsythe etal., 2014;
mance risk Fs)ite/ latform a likelihood et al., 2006; Oxera, 2015;
/ Operat- fp that there will | Hong & Cha, | Wati &
ing risk performance be something | 2013; Kuisma | Winarno,
wrong with et al., 2007; 2018;
the perfor- Lee, 2009; Shrestha
mance; ex- Littler & etal., 2023;
pected level Melanthiou, Appio et al.,
of service per- | 2006; Pires 2023
formance; et al., 2004

servers may
not perform
well and pro-
cess payments
incorrectly;
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Annex D. Loginé disertacijos struktiira

|vadas
Problema /Mokslinis naujumas

1. Bloky grandinés poveikio sutelktiniam finansavimui teorinés prielaidos

sutelktinio finansavimo raida ypatumai

finansavimui vertinimo si

finar ir

1-3. Bloky g'randine paremtas ;uteIinnis ] [ 1-4. Bloky grandineés poveikio sutelktiniam J

[ 1-1. Finansiniy technologijy samprata ir ] [ 1-2. Bloky grandinés apibrézimas ir

1-2 uzdaviniai

1-5. 1 skyriaus iSvados

metodika

sutelktiniam finansavimui vertinimo rinkimas ir apdorojimas
modelio kirimas

|

) |

2-1. Bloky grandinés poveikio 2-2. Tyrimo duomeny |
|

|

|

2-4. 2 skyriaus iSvados

[E. Bloky grandinés poveikio sutelktiniam finansavimui vertinimo
[ 2-3. Vertinimo modelio kirimo metodai

3. Bloky grandinés poveikio sutelktiniam finansavimui vertinimo
modelio jgyvendinimas ir testavimas

I

|
3-1. Sutelktinio finansavimo 3-2. Sutelktinio finansavimo :

platformy pajamy projekty kriterijy vertinimas |

prognozavimas ) :
I

I

I

I

3-4. Bloky grandinés poveikis
sutelktinio finansavimo platformy
veiklos efektyvumui

3-3. Bloky grandine paremty
sutelktinio finansavimo kampanijy
kriterijy vertinimas

5 uzdavinys

[ 3-5. 3 skyriaus iSvados ]

[ Bendrosios iSvados ]

Fig. D2. Loginé disertacijos struktiira (sukurta autorés)
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