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Abstract: This study aimed to use the modified Delphi method and best worst method to establish
an evaluation model for analyzing the perspectives and key influencing factors used in evaluating
startups’ optimal token-financing solutions. In accordance with the modified Delphi method, a list
of influencing factors was obtained through expert opinions and a literature review, and, further,
adopted to construct an evaluation model and the subsequent weights. Thereafter, the relative weight
of each factor in the best worst method framework was determined, to obtain the optimal token-
financing solution. This study makes important contributions in theory and in practice by providing
a decision-making model based on the modified Delphi method and the best worst method, which can
serve as a valuable reference and measurement tool for startups to evaluate optimal solutions, when
undertaking token financing. Academically, it contributes to the literature by providing an application
process that integrates the modified Delphi method and the best worst method, and introduces an
optimal evaluation framework for startups to use when undertaking token financing. In addition,
it makes a practical contribution in the context of the rapid development of FinTech, as the evaluation
model proposed in this study can be a valuable measurement tool for startup entrepreneurs who
intend to use token financing to improve the capital turnover rate of their equity.

Keywords: BWM algorithm; crowdfunding tokenization; digital assets; startups

1. Introduction

In recent years, financial technology (FinTech) has displayed a tendency toward the
goal of inclusive financing. FinTech, which aims to use information technology to provide
financial solutions, is an important indicator of new business model development in the
financial industry. Its scope includes areas such as information security, financial services,
mobile payments, and crowdfunding. Solving financial problems through information tech-
nology can reduce costs, improve the quality of financial services, and create a diversified
and stable financial landscape to reshape the financial industry [1–3]. Owing to the rise of
FinTech and the deregulations of the Jumpstart Our Business Startups (JOBS) Act in the
United States [4], crowdfunding has become the latest financing mechanism for companies
to obtain external funds [5,6]. In 2014, the scale of crowdfunding reached USD 16.2 billion,
an increase of 167% from 2013 [7]. In addition, the total transaction value of alternative
financing measured by Statista Inc. (Hamburg, Germany) (2020) was USD 6.1 billion, of
which crowdfunding had the largest market share [8]. It proves that the crowdfunding
market has been rapidly expanding within the global financial market.

There are several crowdfunding formats. First, in donation-based crowdfunding, vol-
untary donations are collected to support the execution of projects. Second, in reward-based
crowdfunding, investors obtain non-monetary rewards in exchange for their contributions.
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Third, in debt-based crowdfunding, credit agreements are drawn up between investors and
fundraisers with specific interest-related stipulations. Fourth, in equity-based crowdfund-
ing, private company offer securities to raise capital from groups of investors, including
current shareholders and customers. In return for capital, investors receive small slivers
of ownership in the business, as well as dividends and an increased share value in that
business, if the business succeeds [9–11].

Estrin et al. (2016) pointed out that equity-based crowdfunding is primarily conducted
through the Internet or social media, not only reducing transaction costs but also providing
startups new mechanisms to generate investor goodwill [12]. Although crowdfunding
has many financing advantages for startups, it poses risks such as uncertain equity rights,
liquidity, and the impairment of shareholders’ equity [13–15]. Therefore, studies have, also,
proposed that startups issue tokens to obtain funds based on the distributed and immutable
ledger technology that blockchains use. This method not only reduces the potential risks of
traditional crowdfunding platforms but also improves transaction transparency [15–18].
Howell et al. (2020) found that token financing has become an important digital-platform
financing source for companies [19]. Currently, the development of crowdfunding tok-
enization mainly includes three modes: (1) initial coin offerings (ICO); (2) initial exchange
offerings (IEO); and (3) security token offerings (STO). The advantages of ICO are the low
cost and high speed of issuances. However, risks such as theft and fraud exist [19–21].
IEOs’ advantages include the guarantees by third-party platforms based on their reputation
and direct trading systems, but it poses concerns about token price manipulation [20,22].
Finally, the advantages of STOs are their high level of security and protection by regional
government regulations. However, STOs are impeded by high audit complexity and low
liquidity [20,23]. Studies have also indicated that token financing is more efficient than
equity financing for startups [24]. Due to the features of decentralization, companies re-
sorting to financing tokenization can expect fewer tokens, when inventors’ entry barriers
and platform fees incurred are considered, for encouraging them to join the platform by
reducing entrepreneurs’ financing burdens. Token financing is, thus, an important strategy
for companies to improve their operational efficiency. The advantages, disadvantages, and
potential risks of the three token-financing solutions vary. If startups fail to raise funds
through optimal token-financing channels, it is likely to affect their financing efficiency
and lead to equity turnover. Prior studies on token financing mainly focus on risk–return
analyses [25–28], token regulations [29–31], the hedging capability of tokens [32–35], pre-
dicting token price volatility [36–39], and financial risks evaluation [40–42]. However,
relevant evidence and applicable measurement tools for evaluating the optimal token-
financing solutions available to startups are rare. In addition, processes with multiple
decision-making criteria can be used to construct an evaluation model to obtain an optimal
solution [43–46]. Furthermore, studies have clearly pointed out that optimal solutions can
be obtained by applying an Analytic Hierarchy Process (AHP) or other multiple criteria
decision-making method [45,47–50], such as Kumar et al. (2021) evaluating the circular
economy adoption barriers by ISM-ANP, Bathrinath et al. (2021) applying the AHP-TOPSIS
to evaluate the risk in textile industries, and Emamat et al. (2022) using the ELECTRE-TRI
method to select a stock portfolio [51–53]. AHP is suitable for evaluating optimal solutions
in various fields. Lam and Zhao (1998) indicated that AHP is a subjective model for research
focusing on a specific problem, therefore, it is not necessary to apply a large sample [54].
Cheng and Li (2002) represented that it may not be necessary to utilize AHP in research
with a large sample size because ‘cold-called’ experts may provide arbitrary responses,
which may have a significant effect on the consistency of judgments [55]. However, since
AHP uses a pairwise comparison matrix to find a solution, the process is complex, and eval-
uations are easily distorted if there are excessive evaluation criteria. Therefore, Rezaei (2015,
2016) proposed the Best Worst Method (BWM) to solve the challenges of AHP in large-scale
pairwise comparisons and when lacking in consistency [56,57]. Rezaei (2015) constructed
a new framework to overcome the complex comparisons’ problem [56]. The best and the
worst objects are the predefined benchmarks or references for all the rest of the objects.
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BWM offers an effective way to make strategic decisions: it enables decision-makers to
quantitatively implement several criteria concepts, in order to identify possible alternatives
and, then, select the optimal solution. The BWM is a new architecture of pairwise compar-
isons, which is quite different from the AHP concept [58]. Moreover, studies, also, consider
BWM a powerful research tool for evaluating and finding optimal solutions [59–62].

The goal of inclusive finance has led to the rapid development of FinTech, which mainly
uses information technology to provide financial solutions. It has become an important aspect
in the future development of new business models in the financial industry. Startups find it
difficult to raise funds from traditional financial institutions because of their limited opera-
tional and financial structures. Therefore, alternative financing methods have gradually
emerged as an important avenue for startups to raise funds. In this study, the information
on the factors that affect the token financing of startups was collected based on the modified
Delphi method (MDM), and, further, BWM was applied to analyze the advantages and
disadvantages of the three different token-financing solutions, to construct an optimal
decision-making evaluation model for token financing.

This paper consists of three other sections. Section 2 describes the research methods.
Section 3 presents the case study and results. Section 4 is the conclusion of this study.

2. Determination Model

In accordance with the MDM, a list of influencing factors was obtained through expert
opinions and a literature review, and, further, adopted to construct an evaluation model
and the subsequent weights. The research methods are described as follows:

2.1. Modified Delphi Method

The Delphi method is a technique for decision-making by a group of anonymous
experts. Individuals and small groups of experts are surveyed anonymously on certain
issues or future events. Through set procedures and repeated steps, this method combines
the experts’ knowledge, opinions, and speculations in a distraction-free environment to
reach a consistent and stable consensus. It can be used to infer possible events, effectively
predict future trends, or obtain consistent conclusions on certain issues [63,64]. The Delphi
method is based on expert judgments and uses multiple rounds of feedback to solve com-
plex decision-making problems. The traditional Delphi method emphasizes the following
five basic principles [65,66]:

• Anonymity: All experts express their opinions individually and strictly comply with
the principle of anonymity.

• Iterations: A facilitator gathers the expert opinions and distributes them among the
other experts. This process is repeated.

• Controlled feedback: In each round, experts answer a pre-designed questionnaire. The
results are used as a reference for the next assessment.

• Statistical group response: The number of opinions gathered must be calculated before
a comprehensive judgment is made.

• Expert consensus: The final goal is the integration of all expert opinions to reach
a consensus.

The Delphi procedure is as follows [67]:

A. Select anonymous experts;
B. Conduct the first round of the survey;
C. Conduct the second round of the survey;
D. Conduct the third round of the survey;
E. Integrate expert opinions and reach a consensus.

Steps C and D are repeated until the experts reach a consensus. The number of experts
should be restricted between five and nine [68,69].
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2.2. Best Worst Method

The BWM proposed by Rezaei (2015) aims to resolve multi-criteria decision-making
problem based on multi-objective programming and the extremely complicated evalu-
ation process of AHP [56]. For example, if there are n criteria in an AHP hierarchy,
n(n−1)/2 pairwise comparisons are required. A larger n is likely to cause the pairwise
comparison matrix to be too large and increase the level of difficulty in application for
decision-makers. Therefore, the BWM was used to perform an optimal evaluation of multi-
criteria decision-making because it possesses the advantages of reducing complexity and
improving efficiency [58].

The evaluation process was as follows:
Step 1. Construct a hierarchy and a set of decision criteria

The hierarchy and decision criteria for the BWM were formulated using common tools
such as literature reviews, the Delphi method, focus group interviews, and brainstorming.
Once decision makers or experts specify n appropriate evaluation criteria that conform to
the decision-making problem, n evaluation criteria can be defined as {C1, C2, . . . Cn}.
Step 2. Select the best and worst criteria

From the n criteria formulated in Step 1, the decision-makers or experts selected
the best (i.e., the most satisfactory, preferred, or important) and the worst (i.e., the least
satisfactory, preferred, or important) criteria. This step considered only a subjective and
approximate comparison between the criteria and not their actual weight ratios.
Step 3. Construct the Best-to-Others (BO) vector based on the best criterion

Each decision-maker or expert assigned a pairwise comparison value to the best and
remaining criteria on a scale of one to nine, with one indicating that the criterion was
as important as the best criterion, and nine indicating that the criterion was much less
important than the best criterion. The best criterion and remaining criteria produced the
BO vector as follows:

Ab = (ab1, ab2, . . . abn)

where abj represents the preference for the best criterion b over the criterion j. The pairwise
comparison value between the best criterion and itself must be one, that is, abb = 1.
Step 4. Construct the Others-to-Worst (OW) vector based on the worst criterion

The decision-maker or expert assigned a pairwise comparison value to the worst and
remaining criteria on a scale of one to nine. The pairwise comparison values of the worst
and remaining criteria generated an OW vector as follows:

Aw = (a1w, a2w, . . . anw)
T

where represents the relative importance of the remaining criterion j compared to the worst
criterion w. The pairwise comparison value between the worst criterion and itself must be
one, that is, aww = 1.
Step 5. Calculate the weights of criteria: (w∗1 , w∗2 , . . . w∗n)

The calculation of the weight of the best criterion was based on the linear programming
(LP) model. The input data comprised a BO and an OW vector (or the weight ratio of
the best criterion compared to the remaining criteria, and the weight ratio of the worst
criterion compared to the remaining criteria, respectively) and the absolute deviations

of the expert-defined values (
∣∣∣Wb

Wj
− abj

∣∣∣, ∣∣∣ Wj
Ww
− ajw

∣∣∣). The absolute deviation values were
maximized. Finally, the minimum value of the two was selected as the best objective
function value. The complete model can be represented as follows:

min maxj

{∣∣∣∣∣Wb
Wj
− abj

∣∣∣∣∣,
∣∣∣∣∣Wb

Wj
− abj

∣∣∣∣∣
}

(1)
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subject to

∑
j

wj = 1

wj ≥ 0, for all j.

Equation (1) can be converted to the objective function of Equation (2) to facilitate
calculation as follows:

min z (2)

subject to ∣∣∣∣∣Wb
Wj
− abj

∣∣∣∣∣ ≤ z, for all j

∣∣∣∣ Wj

Ww
− ajw

∣∣∣∣ ≤ z, for all j

∑
j

wj = 1

wj ≥ 0, for all j

Assuming the total number of criteria to be n, the model has 4n-5 restrictions on pair-
wise comparisons, and the sum of the weights (w) of the final restriction is one. Therefore,
given an appropriate value of z, such that the feasible solution region is a non-empty set,
the intersection of the constraints in the LP model indicates the optimal value in the feasible
solution region. The optimal values of the criteria are the weights (w∗1 , w∗2 , . . . w∗n) and the
minimized objective value z.

In the solution set of the positive weights in Equation (2), the sum of the criterion
weights is one, and the maximum deviation between the ratios of the weights and the
corresponding pairwise comparison values is z. When the number of criteria exceeds three,
these two restrictions can generate multiple optimal solutions. Therefore, Rezaei (2016)
modified the original model to that shown in Equation (3) [57]. If the minimization of the
maximum restriction set

{∣∣∣Wb
Wj
− abj

∣∣∣, ∣∣∣Wb
Wj
− abj

∣∣∣} is modified to the minimization of the

maximum restriction set
{∣∣∣wb − abjwj

∣∣∣, ∣∣wj − ajwww
∣∣}, the condition of the original model

generating multiple optimal solutions will be improved, which, in turn, leads to one single
optimal solution for the final criterion weight. The modified model is as follows:

min maxj

{∣∣∣wb − abjwj

∣∣∣, ∣∣wj − ajwww
∣∣} (3)

subject to

∑
j

wj = 1

wj ≥ 0, for all j

The minimization of the maximum objective function in Equation (3) can be converted
into a linear objective function for calculation and is represented by the following model:

min zL (4)

subject to ∣∣∣wb − abjwj

∣∣∣ ≤ zL, for all j∣∣wj − ajwww
∣∣ ≤ zL, for all j

∑
j

wj = 1
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After solving Equation (4), a test for the consistency ratio (CR) must be conducted
to determine the logic used by the experts in filling out the questionnaire. When the
consistency index reflects poor consistency, the target value z is affected. Rezaei (2015)
proposed values for the consistency index for n criteria, as shown in Table 1 [56].

Table 1. Consistency index.

abw 1 2 3 4 5 6 7 8 9

Consistency
Index 0.00 0.44 1.00 1.63 2.30 3.00 3.71 4.47 5.23

Data source: Reprint from Ref. [56]. Note: abj × ajw = abw.

Rezaei (2015) proposed a formula for calculating the CR, as shown in Equation (5) [56]:

Consistency Ratio =
z

Consistency Index
(5)

The smaller the value of z in Equation (5) is, the lower the value calculated in
Equation (4) and the CR, indicating a higher consistency of the questionnaire results.

3. Case Study

In this study, the MDM and BWM were applied to the startup samples, to construct
an evaluation process for an optimal token-financing solution (see Figure 1). First, the
influencing factors were collected through literature reviews and expert opinions. Then,
the BWM was applied to calculate the weights. Finally, the obtained weights were ranked
to obtain the optimal token-financing solution. The research hierarchical framework is
shown in Figure 2.
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Step 1. Construct a hierarchy and a set of decision criteria
Studies have proposed that experts must reach a consensus on the hierarchy and

decision-making criteria, before a research model can be constructed [70–72]. Previous
studies, also, indicated that the number of experts should be restricted between five and
nine [68,69]. Therefore, this work implemented six experts, including two scholars in the
financial sector, two startup entrepreneurs in the commercial field, and two experts in the
government. The primary purpose of this study was to construct an optimal solution for
evaluating token financing. Using startups as samples, literature reviews, and the MDM
results, a total of 17 criteria, 5 constructs, and 3 token-financing solutions (as shown in
Figure 2) were obtained. The related data sources are shown in Table 2.

Table 2. The related data sources of criteria.

Constructs Criteria Sources

Finance
Issuance costs [73,74]
Platform fees [73]

Transaction costs [73]

Laws and regulations

Place of issuance
Government policy

Token security regulations [74]
Information disclosure transparency [17]

Risk

Financing schedule
Token price fluctuation [73]

Reputation [75]
Shareholding proportion

Financing success rate [76]

Investors
Financing object

Financing threshold

Online community
Online share of voice [77]

Online public sentiment
Online trend

The definitions and descriptions of the evaluation construct, criteria, and token-
financing schemes are as follows.
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• Finance: Including issuance, platform, and transaction costs.
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ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
(AML) systems. 

 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Transaction costs: There are various transaction costs involved in token-financing
schemes, for example, handling fees.

• Laws and regulations: Including place of issuance, government policy, token security
regulations, and information disclosure transparency.
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ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Place of issuance: The laws, regulations, and restrictions on issuing tokens in
different countries.

Systems 2022, 10, x FOR PEER REVIEW 8 of 18 
 

 Issuance costs: The costs of token issuance vary depending on the types of 
token-financing solutions; for example, MINT coin exchanges. 

 Platform fees: Fees for token-financing solutions differ across platforms; 
for example: the platform fee that Binance charges. 

 Transaction costs: There are various transaction costs involved in token-
financing schemes, for example, handling fees. 

 Laws and regulations: Including place of issuance, government policy, token security 
regulations, and information disclosure transparency. 

 Place of issuance: The laws, regulations, and restrictions on issuing tokens 
in different countries. 

 Government policy: The amount of government support for token financ-
ing. 

 Token security regulations: The laws and regulations for token security. 
 Information disclosure transparency: The laws and regulations for the 

level of information disclosures when companies issue tokens. 
 Risk: Including financing schedules, token price fluctuations, reputation, share-hold-

ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
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 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Government policy: The amount of government support for token financing.
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ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Token security regulations: The laws and regulations for token security.
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 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Information disclosure transparency: The laws and regulations for the level of
information disclosures when companies issue tokens.

• Risk: Including financing schedules, token price fluctuations, reputation, share-
holding proportions, and financing success rates.
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Step 2. Select the best and worst criteria 

Financing schedule: The duration of the financing schedule; for example, ICO
has shorter financing schedule relative to STO.

Systems 2022, 10, x FOR PEER REVIEW 8 of 18 
 

 Issuance costs: The costs of token issuance vary depending on the types of 
token-financing solutions; for example, MINT coin exchanges. 

 Platform fees: Fees for token-financing solutions differ across platforms; 
for example: the platform fee that Binance charges. 

 Transaction costs: There are various transaction costs involved in token-
financing schemes, for example, handling fees. 

 Laws and regulations: Including place of issuance, government policy, token security 
regulations, and information disclosure transparency. 

 Place of issuance: The laws, regulations, and restrictions on issuing tokens 
in different countries. 

 Government policy: The amount of government support for token financ-
ing. 

 Token security regulations: The laws and regulations for token security. 
 Information disclosure transparency: The laws and regulations for the 

level of information disclosures when companies issue tokens. 
 Risk: Including financing schedules, token price fluctuations, reputation, share-hold-

ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
(AML) systems. 

 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Token price fluctuation: Significant fluctuations in token transaction price affect
financing efficiency.

Systems 2022, 10, x FOR PEER REVIEW 8 of 18 
 

 Issuance costs: The costs of token issuance vary depending on the types of 
token-financing solutions; for example, MINT coin exchanges. 

 Platform fees: Fees for token-financing solutions differ across platforms; 
for example: the platform fee that Binance charges. 

 Transaction costs: There are various transaction costs involved in token-
financing schemes, for example, handling fees. 

 Laws and regulations: Including place of issuance, government policy, token security 
regulations, and information disclosure transparency. 

 Place of issuance: The laws, regulations, and restrictions on issuing tokens 
in different countries. 

 Government policy: The amount of government support for token financ-
ing. 

 Token security regulations: The laws and regulations for token security. 
 Information disclosure transparency: The laws and regulations for the 

level of information disclosures when companies issue tokens. 
 Risk: Including financing schedules, token price fluctuations, reputation, share-hold-

ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
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 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Reputation: The degree of corporate reputation required by the token-financing
solution; for example, ICO has fewer corporate reputation requirements.
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(AML) systems. 

 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Shareholding proportion: The proportion of equity holding corresponding to
the tokens held by investors.
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Step 2. Select the best and worst criteria 

Financing success rate: The company’s success rate in token financing for
different financing solutions.

• Investors: Including financing object and financing threshold.

Systems 2022, 10, x FOR PEER REVIEW 8 of 18 
 

 Issuance costs: The costs of token issuance vary depending on the types of 
token-financing solutions; for example, MINT coin exchanges. 

 Platform fees: Fees for token-financing solutions differ across platforms; 
for example: the platform fee that Binance charges. 

 Transaction costs: There are various transaction costs involved in token-
financing schemes, for example, handling fees. 

 Laws and regulations: Including place of issuance, government policy, token security 
regulations, and information disclosure transparency. 

 Place of issuance: The laws, regulations, and restrictions on issuing tokens 
in different countries. 

 Government policy: The amount of government support for token financ-
ing. 

 Token security regulations: The laws and regulations for token security. 
 Information disclosure transparency: The laws and regulations for the 

level of information disclosures when companies issue tokens. 
 Risk: Including financing schedules, token price fluctuations, reputation, share-hold-

ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
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 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Financing object: The types of investors that companies deal with when issu-
ing tokens for financing; for example, ICO and IEO focus on retail investors,
whereas STO targets professional investors.
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 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
(AML) systems. 

 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Financing threshold: The entry threshold for companies to issue tokens; for
example, STO has a higher threshold.

• Online community: Including online share of voice, online public sentiment, and
online trend.
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share of voice on different financing platforms.
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Step 2. Select the best and worst criteria 

Online public sentiment: The influence of investors on public sentiments on
social media on different financing platforms.

Systems 2022, 10, x FOR PEER REVIEW 8 of 18 
 

 Issuance costs: The costs of token issuance vary depending on the types of 
token-financing solutions; for example, MINT coin exchanges. 

 Platform fees: Fees for token-financing solutions differ across platforms; 
for example: the platform fee that Binance charges. 

 Transaction costs: There are various transaction costs involved in token-
financing schemes, for example, handling fees. 

 Laws and regulations: Including place of issuance, government policy, token security 
regulations, and information disclosure transparency. 

 Place of issuance: The laws, regulations, and restrictions on issuing tokens 
in different countries. 

 Government policy: The amount of government support for token financ-
ing. 

 Token security regulations: The laws and regulations for token security. 
 Information disclosure transparency: The laws and regulations for the 

level of information disclosures when companies issue tokens. 
 Risk: Including financing schedules, token price fluctuations, reputation, share-hold-

ing proportions, and financing success rates. 
 Financing schedule: The duration of the financing schedule; for example, 

ICO has shorter financing schedule relative to STO. 
 Token price fluctuation: Significant fluctuations in token transaction price 

affect financing efficiency. 
 Reputation: The degree of corporate reputation required by the token-fi-

nancing solution; for example, ICO has fewer corporate reputation re-
quirements. 

 Shareholding proportion: The proportion of equity holding correspond-
ing to the tokens held by investors. 

 Financing success rate: The company’s success rate in token financing for 
different financing solutions. 

 Investors: Including financing object and financing threshold. 
 Financing object: The types of investors that companies deal with when 

issuing tokens for financing; for example, ICO and IEO focus on retail in-
vestors, whereas STO targets professional investors. 

 Financing threshold: The entry threshold for companies to issue tokens; 
for example, STO has a higher threshold. 

 Online community: Including online share of voice, online public sentiment, and 
online trend. 

 Online share of voice: The influence of investors on the preference for 
online share of voice on different financing platforms. 

 Online public sentiment: The influence of investors on public sentiments 
on social media on different financing platforms. 

 Online trend: The influence of investors on the development of the overall 
environment and trends of token financing. 

 Token-financing solutions: Including ICO, IEO, and STO. 
 ICO: It combines blockchain technology and the concept of virtual tokens 

to develop, maintain, and exchange for financing. 
 IEO: Tokens are endorsed, issued, and sold on exchanges, which are re-

sponsible for Know Your Customer (KYC) and Anti-Money Laundering 
(AML) systems. 

 STO: Through the securitization of corporate assets, the government-reg-
ulated ICO ties the corporate assets to tokens and sells them. 

Step 2. Select the best and worst criteria 

Online trend: The influence of investors on the development of the overall
environment and trends of token financing.

• Token-financing solutions: Including ICO, IEO, and STO.
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develop, maintain, and exchange for financing.
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for Know Your Customer (KYC) and Anti-Money Laundering (AML) systems.
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Table 3. The best and worst criteria in the dimensions.

Experts
Dimension

The Best Criterion The Worst Criterion

A Risk Investor
B Risk Online community
C Finance Online community
D Risk Investor
E Risk Online community
F Finance Online community

Step 3. Construct the Best-to-Others (BO) vector based on the best criterion
Based on the results of Step 2, the experts’ opinions were used to determine the

preference for the best criterion relative to the other criteria. A score of one indicated the
best criterion, and a score of nine indicated that the best criterion was much more important
than this criterion.

The Best-to-Other (BO) vector of each construct and criterion was established, based
on the preferences and opinions of all the experts, as shown in Tables 4 and 5.

Table 4. BO vectors (construct) of the expert group.

Expert Finance Laws and Regulations Risk Investor Online Community

A 4 2 1 7 6
B 2 2 1 4 5
C 1 3 2 4 7
D 3 2 1 6 5
E 2 2 1 3 4
F 1 2 2 3 6
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Table 5. The BO vectors (criteria) of the expert group.

Exp.

Finance Laws and Regulations Risk Investor Online Community

Issuance
Costs

Platform
Fees

Transaction
Costs

Place
of Is-
suance

Govern-
ment
Policy

Token
Security
Regula-

tions

Information
Disclosure

Trans-
parency

Financing
Sched-

ule

Token
Price
Fluc-
tua-
tion

Reputation Shareholding
Proportion

Financing
Success

Rate
Financing
Object

Financing
Thresh-

old

Online
Share

of
Voice

Online
Public
Senti-
ment

Online
Trend

A
Best Platform fees Government policy Financing success rate Financing threshold Online share of voice

BO 2 1 3 7 1 4 3 2 7 6 3 1 4 1 1 3 6

B
Best Issuance costs Government policy Financing success rate Financing threshold Online share of voice

BO 1 2 3 6 1 3 2 2 3 5 3 1 6 1 1 3 5

C
Best Issuance costs Information disclosure transparency Financing schedule Financing threshold Online share of voice

BO 1 2 4 5 2 4 1 1 5 7 4 2 5 1 1 3 5

D
Best Platform fees Government policy Financing success rate Financing threshold Online share of voice

BO 2 1 4 6 1 4 2 2 6 5 3 1 3 1 1 2 5

E
Best Issuance costs Government policy Financing success rate Financing threshold Online share of voice

BO 1 2 3 5 1 3 2 2 3 4 3 1 5 1 1 2 3

F
Best Issuance costs Information disclosure transparency Financing schedule Financing threshold Online share of voice

BO 1 2 3 4 2 3 1 1 4 5 3 2 3 1 1 3 4
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Step 4. Construct the Other-to-Worst (OW) vector based on the worst criterion
Based on the results of Step 2, the opinions of the expert group were used to determine

the preference for the best criterion, relative to the other criteria. A score of one indicated the
worst criterion, and a score of nine indicated that this criterion was much more important
than the worst criterion. The Other-to-Worst (OW) vector of each construct and each
criterion was established based on the preferences and opinions of all experts, as shown in
Tables 6 and 7.

Table 6. OW vectors (constructs) of the expert group.

Expert Finance Laws and Regulations Risk Investor Online Community

A 5 6 7 1 3
B 3 3 5 2 1
C 7 5 3 4 1
D 4 5 6 1 2
E 2 2 3 2 1
F 6 4 2 3 1

Step 5. Calculate the weights of the criteria: (w∗1 , w∗2 , . . . w∗n)
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Table 7. The expert group’s BO vectors (criteria).

Exp.

Finance Laws and Regulations Risk Investor Online Community

Issuance
Costs

Platform
Fees

Transaction
Costs

Place
of Is-
suance

Government
Policy

Token
Security
Regula-

tions

Information
Disclosure

Trans-
parency

Financing
Sched-

ule

Token
Price
Fluc-
tua-
tion

Reputation Shareholding
Proportion

Financing
Success

Rate
Financing
Object

Financing
Thresh-

old

Online
Share

of
Voice

Online
Pub-
lic

Senti-
ment

Online
Trend

A
Worst Transaction costs Place of issuance Token price fluctuation Financing object Online trend

OW 2 3 1 1 7 4 3 6 1 2 5 7 1 4 6 3 1

B
Worst Transaction costs Place of issuance Reputation Financing object Online trend

OW 3 2 1 1 6 4 3 5 3 1 3 5 1 6 5 3 1

C
Worst Transaction costs Place of issuance Reputation Financing object Online trend

OW 4 3 1 1 5 3 5 7 5 1 4 2 1 5 6 3 1

D
Worst Transaction costs Place of issuance Token price fluctuation Financing object Online trend

OW 2 4 1 1 6 3 3 5 1 2 4 6 1 3 5 3 1

E
Worst Transaction costs Place of issuance Reputation Financing object Online trend

OW 3 2 1 1 5 3 2 4 3 1 3 4 1 5 3 2 1

F
Worst Transaction costs Place of issuance Reputation Financing object Online trend

OW 4 3 1 1 4 2 4 5 4 1 3 2 1 3 4 2 1
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The expert groups’ preferences were calculated with the linear programming concept
of the BW method and, further, transformed into the final weights of BWM through the
simple average method. The method proposed by Rezaei (2015) was used to calculate
the CRs [56]. The CR thresholds suggested by Liang et al. (2020) were used to judge
whether the opinions of the expert group were consistent [61]. A CR value less than
the threshold indicated that the expert group had reached a consensus. The weight and
consistency results of each construct, criterion, and token-financing solution are presented
in Tables 8 and 9. The results of the final standardized token-financing schemes are shown
in Table 10.

Table 8. Weights and consistency ratios (CRs) of dimensions and criteria.

Objective Construct Weight CR CR
Threshold Criterion Weight CR CR

Threshold

Optimal
token-

financing
solution

Finance 0.301

0.018 0.373

Issuance costs 0.136
0.034 0.158Platform fees 0.119

Transaction costs 0.046

Laws and
regulations 0.209

Place of issuance 0.015

0.023 0.331
Government policy 0.090

Token security
regulations 0.033

Information disclosure
transparency 0.071

Risk 0.304

Financing schedule 0.092

0.025 0.373
Token price
fluctuations 0.032

Reputation 0.019
share-holding

proportion 0.048

Financing success rate 0.112

Investor 0.115
Financing object 0.020

0.000 0.000Financing threshold 0.096

Online
community 0.071

Online share of voice 0.044
0.020 0.216Online public

sentiment 0.018

Online Trend 0.008

CR = z/consistency index.

Table 9. Weights and consistency ratios of criteria and solutions.

Criterion Solution Weight of
Solution CR CR

Threshold

Issuance costs
ICO 0.069

0.045 0.211IEO 0.040
STO 0.027

Platform fees
ICO 0.084

0.021 0.209IEO 0.012
STO 0.023

Transaction costs
ICO 0.031

0.024 0.216IEO 0.005
STO 0.010

Place of issuance
ICO 0.002

0.02 0.209IEO 0.010
STO 0.003
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Table 9. Cont.

Criterion Solution Weight of
Solution CR CR

Threshold

Government policy
ICO 0.025

0.018 0.209IEO 0.050
STO 0.014

Token security regulations
ICO 0.003

0.021 0.209IEO 0.023
STO 0.007

Information disclosure transparency
ICO 0.035

0.016 0.209IEO 0.025
STO 0.011

Financing schedule
ICO 0.016

0.015 0.216IEO 0.062
STO 0.013

Token price fluctuation
ICO 0.002

0.019 0.216IEO 0.013
STO 0.004

Reputation
ICO 0.016

0.018 0.209IEO 0.006
STO 0.010

Share-holding proportion
ICO 0.005

0.015 0.216IEO 0.033
STO 0.010

Financing success rate
ICO 0.057

0.017 0.209IEO 0.042
STO 0.013

Financing object
ICO 0.010

0.018 0.209IEO 0.007
STO 0.002

Financing threshold
ICO 0.066

0.019 0.227IEO 0.021
STO 0.009

Online share of voice
ICO 0.008

0.018 0.227IEO 0.032
STO 0.004

Online public sentiment
ICO 0.007

0.016 0.209IEO 0.010
STO 0.002

Online trend
ICO 0.001

0.014 0.227IEO 0.006
STO 0.002

CR: consistency ratio.

Table 10. Results of standardized token-financing solutions.

Solution Weight Rank

ICO 0.439 1
IEO 0.397 2
STO 0.164 3

The optimal token-financing solution for new ventures was evaluated with BWM in
this study. The results of the evaluated constructs were as follows: The risk construct (0.304)
ranked the highest, followed by the financial dimension (0.301), laws and regulations
(0.209), investor dimension (0.115), and online communities (0.071). The evaluation criteria
were ranked in the order of issuance costs (0.136), platform fees (0.119), financing success
rate (0.112), financing threshold (0.096), financing schedule (0.092), government policies
(0.090), information disclosure transparency (0.071), equity-holding proportions (0.048),
transaction costs (0.046), online share of voice (0.044), token security regulations (0.033),
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token price fluctuations (0.032), financing object (0.020), reputation (0.019), online public
sentiment (0.018), place of issuance (0.015), and online trends (0.008). Finally, the ranking
of the optimal token-financing solutions for startups was ordered as follows: ICO (0.439),
IEO (0.397), and STO (0.164). Thus, ICO emerged as the optimal financing solution for
startups, when undertaking token financing.

4. Conclusions

The goal of inclusive finance has led to the rapid development of FinTech, which mainly
uses information technology to provide financial solutions. It has become an important aspect
in the future development of new business models in the financial industry. Startups find it
difficult to raise funds from traditional financial institutions because of their limited opera-
tional and financial structures. Therefore, alternative financing methods have gradually
emerged as an important avenue for startups to raise funds.

Token financing is a relatively new model in the field of alternative financing, which
addresses the deficiencies and problems of traditional crowdfunding. However, the devel-
opment of token financing is diverse and complex. Prior studies have primarily focused
on analyzing the value of virtual currencies. Most startup entrepreneurs are relatively
inexperienced in the evaluation and decision-making of new token financing. Therefore, in
this study, a model for startups to evaluate an optimal token-financing solution, based on
the MDM and BWM algorithm, is proposed. The proposed model combined the MDM,
BWM, and startups as samples, to determine the optimal token-financing solution. First, the
constructs, criteria, and solutions were collected by literature reviews and expert opinions,
which include 5 constructs, 17 criteria, and 3 token-financing solutions. Then, the BWM was
utilized to calculate the weights of each level. Finally, the obtained weights were ranked, to
measure the optimal token-financing solution for startups in the digital assets market.

The results of this study showed that risk is the most important construct of all those
evaluated. It signifies that the risk evaluation issue is, essentially, a critical perspective,
when startups would like to raise capital by token-financing. Accordingly, it is the first
construct that must be considered when startups want to raise funds through new token-
financing solutions. This also indicates that the risks inherent in the virtual token-financing
market and platform continue to be extremely high for investors. Moreover, the financing
success rate and financing schedule are the key factors in risk perspective, which means
that startups are unable to endure a long financing period and a failing financing plan
because they have a core problem with a lower level of financial structure and operational
efficiency. Based on the ranking results, when a startup wants to raise funds using a new
token-financing scheme, the key indicators are the issuance costs, platform fees, and the
financing success rates, strongly implying that the costs aspects and financing success rates
would affect the optimal token-financing solution for startups to obtain the funds via the
virtual environment. Finally, ICO is the optimal token-financing solution for startups. The
advantages of ICO are the low costs and high speed of issuances, which are suitable for
their financing activity on the digital platform. In other words, after considering the various
risks and tradeoff between costs and financing success rates, startup founders should use
ICO financing to improve their companies’ financing efficiency.

An optimal token-financing evaluation model for startups constructed with the MDM
and BWM was proposed in this study, even though optimal solutions can be evaluated
by AHP and so on. Nevertheless, the comparison matrix to obtain the solution is highly
complex and easily distorted, if there are excessive evaluation criteria. Hence, the proposed
method can reduce this problem for the issue of finding an optimal solution. Furthermore,
this combination model could help practitioners better understand and judge the value
of the MDM and BWM, in addressing specific decision-making issues in tokenization
solutions for digital assets market startups, which could promote a broader applications in
digital capital. Academically, it contributes to the literature by providing an application
process that integrates the MDM and BWM, introducing an optimal evaluation framework
for startups to use when undertaking token financing. In addition, it makes a practical
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contribution in the context of the rapid development of FinTech, as the evaluation model
proposed in this study can be a valuable measurement tool for startup entrepreneurs, who
intend to use token financing to improve the capital turnover rate of their equity.
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