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Abstract: The COVID-19 pandemic has caused the acceleration of digitization and the consideration 
of digital financial inclusion as a means to minimize negative economic consequences and increase 
the resilience of households and SMEs. The purpose of this article was to assess the impact of the 
COVID-19 pandemic on digital financial inclusion by constructing and calculating an integral index 
of digital financial inclusion (DFI) based on Global Findex Database indicators. The approach to 
calculating the DFI index and two sub-indices that characterized passive participation in financial 
relations and active use of digital technologies was based on a linear mathematical model of the 
integrated indicator and on the use of the Fishburn formula to calculate the weight coefficients. The 
obtained results proved the acceleration of digital financial inclusion in 2021 and revealed signifi-
cant differences in DFI between countries and groups of countries according to income level as well 
as problems of financial exclusion of the most vulnerable groups of population, especially in devel-
oping countries. The obtained results regarding the level of DFI are discussed from the point of view 
of COVID-19 impacts: both directly by influencing consumer behavior and decisions regarding dig-
ital financial services and from a broader perspective by influencing business entities, financial ser-
vice providers, and regulation. 

Keywords: financial inclusion; financial access; digitalization; digital inclusion; digital payments; 
COVID-19; pandemic 
 

1. Introduction 
In recent years, issues of financial inclusion have been the subject of many scientific 

studies and an area of interest of international organizations (such as the World Bank, 
International Monetary Fund, Alliance for Financial Inclusion, and Global Partnership for 
Financial Inclusion), central banks, and other governmental and non-governmental or-
ganizations. Financial inclusion is considered an important factor in reducing poverty and 
overcoming income inequality. In the conditions of the COVID-19 pandemic, which led 
to a decrease in economic activity and a reduction in household income, this issue has 
become even more urgent [1,2]. In addition, the importance of financial inclusion is re-
lated to its positive impact on financial security, macroeconomic stability, and inclusive 
growth, which was confirmed by the results of many scientific studies [3–8], as well as its 
enabling of many of the Sustainable Development Goals. 
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The World Bank defines financial inclusion as “access by individuals and businesses 
to useful and affordable financial products and services that meet their needs – transac-
tions, payments, savings, credit and insurance – delivered in a responsible and sustainable 
way” [9]. In the most simplified version, the level of financial inclusion is estimated using 
the share of the population that has an account at a financial institution. Of course, this 
approach does not take into account the various aspects of financial relations, nor does it 
allow an assessment of the “quality” of financial inclusion (for example, the number of 
open accounts that are active). Since 2011, the World Bank has been accumulating statis-
tical data on global access to different financial services (payments, savings, and borrow-
ing) in the Global Findex Database, which can be used to analyze various aspects of finan-
cial inclusion [10]. 

In the period before the COVID-19 pandemic, the development of innovative tech-
nologies such as artificial intelligence, the Internet of Things, blockchain technology, and 
others; their active implementation in the financial sphere; and the growth of the FinTech 
segment and social networks began to significantly influence the financial market and the 
availability of financial services to consumers [11–15]. With this in mind, the World Bank 
added indicators of digital payments to the Global Findex Database, but digital financial 
inclusion was not given much importance as a separate component. 

The COVID-19 pandemic and the lockdown it caused significantly affected key mac-
roeconomic indicators such as the GDP and employment rate of almost all of the countries 
of the world, and they also had a negative impact on economic, social, and ecological 
growth [16–19]. At the same time, the pace of implementation of digital technologies ac-
celerated; this included the rapid development of online payment systems, online mar-
keting, FinTech, and InsurTech segments. Many representatives of the business segment, 
academic circles, and the government saw opportunities to minimize the negative eco-
nomic consequences of the current crisis by adapting digital technologies. In turn, digital 
financial inclusion has come to be seen as a key aspect of the resilience of households and 
SMEs. 

The purpose of this article was to assess the impact of the COVID-19 pandemic on 
digital financial inclusion by constructing and calculating an integral index of digital fi-
nancial inclusion based on data from the Global Findex Database. The value of the work 
lay in the development of the methodology for calculating the index of digital financial 
inclusion and its components (sub-indices of passive and active use of digital technolo-
gies) and the analysis of the results globally, by country, and by groups of countries ac-
cording to income level. The main contribution of the study was in measuring the growth 
of the level of digital financial inclusion in the period of the COVID-19 pandemic and 
identifying differences in the dynamics of this growth between countries. Impacts of and 
opportunities created by COVID-19 for digital financial inclusion were considered both 
directly from the point of view of impacts on the behavior and decisions of consumers 
regarding the choice of digital channels for receiving financial services and from a broader 
perspective: as an impact on the development of digital infrastructure, digital inclusion in 
business segments, changes in the business models of financial intermediaries, and the 
favorable regulatory environment. 

2. Materials and Methods 
The study of the impact of the COVID-19 pandemic on the level of involvement of 

the population in the financial system; in particular the use of digital channels to access 
financial services, should begin with a comparison of the state of digital financial inclusion 
before the COVID-19 pandemic and in the post-pandemic period. Such a comparative 
analysis will be the most objective and informative in the case of using a comprehensive 
integral indicator that takes into account different levels and types of financial relations. 
The digital financial inclusion (DFI) index was used in this study as such an integral indi-
cator. The methodological approach to calculating this index included the following 
stages: 
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1. Formation of a sample of indicators for the analysis of digital financial inclusion 
based on the World Bank’s Findex database; 

2. Grouping indicators according to sub-indices of digital financial inclusion and estab-
lishing their priority; 

3. Calculation of weighting coefficients for digital financial inclusion indicators using 
the Fishburn formula; 

4. Calculation of sub-indices and the digital financial inclusion index; 
5. Analysis of the results globally, by country, and by groups of countries according to 

income level. 
In order to calculate the digital financial inclusion index for different countries and 

to conduct a comparative analysis by country groups and at the global level, the Global 
Findex Database [10] was used as a basis. This database is formed by the World Bank and 
contains a sample of more than 80 basic indicators, most of which are detailed by different 
categories of the population. In general, the sample includes more than 500 indicators that 
characterize various aspects of financial inclusion from the standpoint of access and use 
of financial services. In other words, the Global Findex Database contains indicators of the 
share of the population that is “included” in the financial system; that is, has access to 
certain types of financial services, uses them, and acts as a subject in certain types of fi-
nancial relations. The data are provided in percentages both for the entire adult popula-
tion (the sample covers the population aged 15 and over) and for certain categories of the 
population grouped by age, education, gender, place of residence, and other parameters. 

The World Bank publishes the results of the study on digital financial inclusion every 
3 years. Currently, the database contains data for 2011, 2014, 2017, and 2021 (due to the 
pandemic, the database was created for 2021 and not 2020). The list of indicators for each 
new research period contains both a constant component (time series variables) and spe-
cific indicators for this period in accordance with the needs of the analysis and the features 
of the current stage of development of the world community. For example, the 2021 study 
was supplemented with indicators of population resilience (“main source of emergency 
funds”, “coming up with emergency funds in 30 days”, and “experience or continue to 
experience severe financial hardship as a result of the disruption caused by COVID-19“) 
and digital payments (“made a digital in-store merchant payment” and “made a digital 
online merchant payment”), which became relevant in connection with the COVID-19 
pandemic. The World Bank does not allocate a block of indicators related to digital fi-
nance. However, it is possible to select indicators that directly or indirectly characterize 
digital financial inclusion from the available list of indicators. 

Therefore, the Global Findex Database of the World Bank contains a large-scale and 
diverse sample of indicators for the analysis of financial inclusion for several years and 
for most countries, so the methodological approach to the calculation of the index of dig-
ital financial inclusion was formed based on the available statistical data and the list of 
indicators proposed by the World Bank. 

However, among the indicators of financial inclusion analyzed by the World Bank in 
2011, there are practically no data on the financial involvement of the population through 
digital channels due to the low level of penetration of digital technologies and the irrele-
vance of this issue at that time. Therefore, in this study, the analysis of digital financial 
inclusion was limited to the available data for three years: 2014, 2017, and 2021. 

Among the financial inclusion indicators of the Findex database, 10 indicators were 
selected for the calculation of the digital financial inclusion index. These indicators were 
divided into two groups depending on the nature of involvement in digital finance: pas-
sive (receiving) or active use (Figure 1). 
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Figure 1. The structure of the digital financial inclusion index. Source: developed by the authors. 

The first group of indicators characterized consumers’ passive positions regarding 
digital financial inclusion (passive participation in digital finance)—receiving payments 
and crediting funds to an account. This group included the following indicators from the 
Findex Database: 
• RDP—received digital payments (%, age 15+); 
• PRW—received private sector wages into an account (% of private sector wage recip-

ients, age 15+); 
• RGT—received government transfer into an account (% of government transfer re-

cipients, age 15+); 
• PUW—received public sector wages into an account (% of public sector wage recipi-

ents, age 15+); 
• RDR—received domestic remittances: into an account (% of recipients, age 15+). 

The second group of indicators formed the DFIA sub-index, which characterized dig-
ital financial inclusion from the standpoint of consumers’ active use of digital technologies 
for financial transactions, account management, etc. The indicators included in this sub-
index were: 
• MDP—made a digital payment (%, age 15+); 
• BSO—used a mobile phone or the internet to buy something online (%, age 15+); 
• MUP—made a utility payment using an account (% who paid utility bills, age 15+); 
• CAB—used a mobile phone or the internet to check account balance (% with a finan-

cial institution account, age 15+); 
• SDR—sent domestic remittances: using an account (% of senders, age 15+). 

The indicators “received private sector wages”, “received government transfer”, “re-
ceived public sector wages”, “received domestic remittances”, “made a utility payment”, 
and “sent domestic remittances” are presented in the Findex Database at various levels of 
detail, in particular as the share of the population carrying out these operations using an 
account, a mobile phone, a financial institution account, or cash only. When detailing fi-
nancial transactions as “using an account”, the percentage of respondents who carried out 
these transactions directly from a financial institution account or by using a mobile phone 
was taken into account. In different countries, the population mainly uses accounts at fi-
nancial institutions (such as in countries with a developed financial market; for example, 
European countries) or mobile money as an alternative to traditional banking (such as in 
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most African countries). Therefore, when calculating the digital financial inclusion index, 
we used the “using an account” breakdown criterion to take into account the specifics of 
different countries and conduct a comparative cross-country analysis. 

The presented approach to calculating digital financial inclusion also allowed us to 
take into account the differences in financial inclusion at different levels of financial rela-
tions; namely, between individuals: peer-to-peer (domestic remittances); between indi-
viduals and the business sector: peer-to-business/business-to-peer (private-sector wages 
and online shopping); and between individuals and local and state authorities: peer-to-
government/government-to-peer (government transfer, public-sector wages, and utility 
payments). 

The sub-indices of digital financial inclusion were calculated using the linear mathe-
matical model of the integrated indicator (weighted sum method) according to Formulas 
(1) and (2): 

DFIR = wRDP · RDP + wPRW · PRW + wRGT · RGT + wPUW · PUW + wRDR · RDR (1) 
DFIA = wMDP · MDP + wBSO · BSO + wMUP · MUP + wCAB · CAB + wSDR · SDR (2) 

where wi is a weighting coefficient of і-indicator of the corresponding sub-index of digital 
financial inclusion. 

The Fishburn formula (Formula (3)) was used to calculate the weighting coefficients 
for the indicators. Its advantage is the possibility of setting weighting factors exclusively 
based on the priority of the indicators included in the calculation. 

wi = (2·(n – i + 1)) / (n·(n+1)) (3) 

where n is the total number of indicators in the calculation of the sub-index of digital fi-
nancial inclusion, and i is the rank of an indicator. 

According to the determined priority of the indicators, they are assigned a numerical 
value of the rank, which is used in the formula to calculate the weighting coefficients. In 
the case of setting the same priority to several indicators, the same rank is set for them as 
the average value between the rank positions that they would occupy with different pri-
orities. In the calculation of sub-indices of digital financial inclusion, we determined dif-
ferent priorities for all indicators (Formula (4)), so the numerical values of priority and 
rank were equal. 

wRDP > wPRW > wRGT >wPUW > wRDR ,  
wMDP > wBSO > wMUP > wCAB > wSDR (4) 

The set values of the ranks for the indicators of each of the sub-indices are presented 
in Table 1. 

Table 1. Priority ranking of indicators in the calculation of digital financial inclusion sub-indices 

DFIR DFIA 
Rank Indicator Rank Indicator 

1 RDP (received digital payments) 1 MDP (made a digital payment) 
2 PRW (received private sector wages) 2 BSO (bought something online) 
3 RGT (received government transfer) 3 MUP (made a utility payment)  
4 PUW (received public sector wages) 4 CAB (checked account balance) 
5 RDR (received domestic remittances) 5 SDR (sent domestic remittances)  
Source: developed by the authors. 

The indicator ranks were established based on the following considerations: the high-
est priority and, accordingly, a rank equal to 1 was set for the digital payments indicator 
(“made digital payments” for DFIA and “received digital payments” for DFIR) because it 
was a direct indicator of digital financial inclusion and characterized it most accurately 
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compared to other indicators in the sample. In addition, unlike other indicators that char-
acterized the interaction only between certain subjects of financial relations, the digital 
payments indicator was the most generalizing. 

For the DFIR sub-index, the priority of the remaining indicators was determined de-
pending on the participants in the financial relations. The second priority was set for pay-
ments received by the respondents from the business sector (received private sector 
wages); the third and fourth priorities—received from the government (government 
transfer and public sector wages, respectively); and the fifth priority—settlements be-
tween individuals (domestic remittances). Government transfers had a higher priority 
than public sector wages because their recipients were vulnerable categories of the popu-
lation and their inclusion in the financial system was a more accurate criterion. The higher 
priority for private-sector wages was set while taking into account greater opportunities 
for cash circulation and a higher level of shadow operations in the business segment com-
pared to the public sector. 

The priority setting of indicators for the DFIA generally followed the same logic as 
for the DFIR. However, this sub-index included not just one but three indicators that di-
rectly characterized digital financial inclusion: “made digital payments” (MDP), “bought 
something online” (BSO), “accessed an account online” (CAB). Therefore, the second pri-
ority was BSO, which characterized the interaction between individuals and businesses 
and was a direct indicator of the use of digital technologies. The CAB indicator, despite 
its direct relation to digital technologies, was given the fourth priority because it was a 
criterion for access to digital finance and not for its active use. From this point of view, 
making utility payments using the account was a more important indicator and was as-
signed the third priority. The “sent domestic remittances” indicator had the fifth priority 
by analogy with the "received domestic remittances" indicator in the DFIR. 

By applying the Fishburn formula (3) and the established ranks for the indicators 
(Table 1), the following values of the weighting factors were calculated (Table 2). 

Table 2. Weighting factors for the calculation of digital financial inclusion sub-indices. 

Rank, i n wi Rank, i n wi Rank, i n wi 
1 5 0.33 1 4 0.40 1 3 0.50 
2 5 0.27 2 4 0.30 2 3 0.33 
3 5 0.20 3 4 0.20 3 3 0.17 
4 5 0.13 4 4 0.10 x x x 
5 5 0.07 x x x x x x 

Source: developed by the authors. 

Given the fact that the input database was formed for 142 countries over 3 periods, 
the values of certain indicators for some countries and certain periods may not have been 
available. For such cases, the corresponding sub-index was calculated on the basis of the 
available four indicators using the weighting factors calculated for the total number of 
indicators (n = 4). At the same time, the general approach regarding the established prior-
ity of the indicators was preserved (new rank values were assigned to them based on the 
priority defined in Formula (4)). 

In addition, in 2014, the World Bank did not collect statistical data on the BSO (used 
a mobile phone or the internet to buy something online) and CAB (used a mobile phone 
or the internet to check account balance), so in the calculation of the DFIA for 2014, 
weighting factors were used in terms of the total number of indicators (n = 3) according to 
Table 2. 

The index of digital financial inclusion was calculated as the average value of two 
sub-indices (Formula (5)): 

DFI = (DFIR + DFIA) / 2 (5) 
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All indicators included in the calculation of digital financial inclusion sub-indices 
were measured as the share of the population that had access to certain types of financial 
services and used them. 

Thus, the first sub-index DFIR provided an estimate of the share of the population 
that was passively involved in digital finance; i.e., received payments, wages, or transfers 
using digital technologies. The second sub-index (DFIA) was an estimate of the share of 
the population that used digital channels for active financial transactions—making pay-
ments, sending transfers, online shopping, etc. The final indicator—the digital financial 
inclusion index—was a generalized estimate of the share of the population that had access 
to and used digital financial services. 

The obtained values of the digital financial inclusion index as well as its components 
(sub-indices) were analyzed by country; by groups of countries according to income level; 
and globally for 2014, 2017, and 2021. 

For 2021, while taking into account the growing dynamics of the use of digital tech-
nologies and changes in digital inclusion that took place under the influence of the 
COVID-19 pandemic, the World Bank added indicators of digital payments to the Findex 
Database (in particular, indicators of digital merchant payments and utility payments) as 
well as the results of the survey on making such payments for the first time after the pan-
demic began. Since these indicators were available only for 2021, they were not included 
in the methodology for calculating the digital financial inclusion index. This did not sig-
nificantly affect the quality of the calculation of the DFI index because the specified aspects 
are covered by other more general indicators when calculating the sub-indices. However, 
the analysis of these indicators was important to understand the availability of financial 
services for the population under lockdown conditions as well as to determine the effect 
of COVID-19 as a trigger of the development of digital financial services and increases in 
digital financial inclusion. 

With this in mind, in addition to the calculation of the DFI index, an analysis of digital 
financial inclusion based on specific indicators for 2021 was conducted. In addition, a de-
tailed analysis of these indicators was carried out according to categories of the respond-
ents based on gender, income level, education, employment status, and age to identify 
differences in the level of digital financial inclusion for vulnerable categories of the popu-
lation. 

The selected methods for calculating the digital financial inclusion index; namely, the 
method of weighted sums and the Fishburn formula for weighting factors, are often used 
in scientific research when calculating indices and integral indicators. In addition, the in-
dicators from the World Bank database that were taken as input data ensured the reliabil-
ity, comparability, and soundness of the obtained results. At the same time, the quality 
and accuracy of the assessment of digital financial inclusion was limited by the availability 
of the necessary indicators in the Findex database and an expert approach to establishing 
their priority. 

3. Results 

3.1. DFI Index Calculation Results 
The application of a methodological approach to the calculation of the digital finan-

cial inclusion index and its components made it possible to obtain results for 142 countries 
for 2014, 2017, and 2021. A visualization of the results of the DFI calculation for 2021 is 
presented in the map in Figure 2. 
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Figure 2. Digital financial inclusion results in 2021. Source: [10]. 

The level of digital financial inclusion among the countries in the sample ranged from 
9% to 95%. There were clear regional patterns in the distribution of DFI values. The lowest 
DFI levels were found in African countries such as South Sudan (9%), Ethiopia (11%), 
Madagascar (13%), and the Central African Republic (16%), as well as in Nicaragua (17%). 
Other countries in the African region had below-average DFI levels (with the exception of 
South Africa (63%), Kenya (59%) and Namibia (58%)). The highest levels of DFI in 2021 
were in the countries of the Northern European and Australian regions; in particular: Nor-
way (95%), Denmark (94%), Sweden (92%), Estonia (92%), New Zealand (91%), and Fin-
land (90 %). 

In 2021, compared to 2017, the digital financial inclusion index increased in most 
countries. In some countries, the DFI index almost doubled; for example, in the Philip-
pines (↑ by 18 percentage points to 36%) and Thailand (↑ by 31 pp to 74%). There was also 
a significant increase in the DFI index in such countries as Greece (↑ by 24 pp to 80%), 
Chile (↑ by 21 pp to 72%), Mongolia (↑ by 20 pp to 84%), China (↑ by 17 pp to 70%), Ukraine 
(↑ by 17 pp to 64%), and Romania (↑ by 16 pp to 53%). In these countries, the rapid growth 
in the DFI index occurred mainly due to the increase in indicators of the active use of 
digital technologies (the DFIA sub-index), which can be explained by, among other things, 
the impact of the COVID-19 factor. 

On the contrary, there were countries in which the digital financial inclusion index 
decreased. Among such countries were Tajikistan (↓ 17 pp to 22%), Switzerland (↓ by 10 
pp to 73%), Iran (↓ by 6 pp to 68%), Burkina Faso (↓ by 6 pp to 29%), and Kenya (↓ by 5 pp 
to 59%). Among the mentioned countries, there were no common patterns regarding the 
reasons for the decline in digital financial inclusion; however, most countries had a de-
crease in the indicators of passive involvement in digital finance. 

The obtained results of the level of digital financial inclusion were also correlated 
with the grouping of countries according to the World Bank country classifications by 
income level (Figure 3). The World Bank classifies countries into four groups according to 
the GNI per capita indicator calculated using the World Bank Atlas method: low-income 
(USD 1,085 or less), lower-middle-income (USD 1,086–4,255), upper-middle-income (USD 
4,256–13,205), and high-income economies (USD 13,205 or more). A list of the countries 
included in each group is available on the World Bank website [20]. 
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Figure 3. Digital financial inclusion for groups of countries according to income level. Source: de-
veloped by the authors based on [10]. 

A clear pattern was observed regarding the lowest values of the digital financial in-
clusion index in low-income countries, and, in turn, its highest values in high-income 
countries. The dependence of digital financial inclusion on the level of income per capita 
persisted throughout all periods of the study. An analysis of the changes in the DFI index 
showed that although the growth in this index was characteristic of all groups of countries 
during 2014-2021, the dynamics of the growth were different. High-income and lower-
middle-income countries had a slow growth in digital financial inclusion: in high-income 
countries, the DFI index increased by only 5 pp in 2021 compared to 2014 and 2017; while 
the growth in DFI in lower-middle-income countries was slightly higher—it had a uni-
form growth of 5 pp in 2017 and 2021 and increased from 23% to 32% in total. On the other 
hand, the growth in digital financial inclusion in low-income countries was more dy-
namic—the indicator grew annually by approximately 10 pp and in 2021 equaled the 
value for DFI in lower-middle-income countries. Upper-middle-income countries, which 
had a slight increase in DFI in 2017, had a sharp increase in DFI in 2021 (from 49% to 68%), 
which significantly approached the indicator for high-income countries. 

It is worth noting that when calculating the DFI indices for 2014, the values for two 
indicators in the database were not available, which means that there was a possible error 
in the calculation of this index and that its real values in 2014 were more likely to be lower 
than the estimated values. 

A detailed analysis of the changes in digital financial inclusion was carried out in 
terms of the relevant sub-indices (DFIR and DFIA), which characterized passive participa-
tion in financial relations and active use of digital technologies, respectively (Figure 4). 



Sustainability 2023, 15, 2383 10 of 21 
 

 

 
Figure 4. Sub-indices of digital financial inclusion according to countries’ income levels. Source: 
developed by the authors based on [10]. 

An analysis of the calculated values of the DFI sub-indices showed that most coun-
tries had a higher level of digital financial inclusion according to the sub-index of passive 
participation in digital finance (DFIR), while active use of digital technologies (DFIA) 
lagged behind significantly. 

The following features were noted regarding the dynamics of changes in the sub-
index values. First, the increase in the values of the sub-indices (both for the world and 
for groups of countries by income level) in 2021 was significantly greater than in 2017 with 
one exception (the DFIR in lower-middle-income countries, the growth of which slowed 
in 2021). 

The second feature was the differences in the dynamics of changes in sub-indices in 
2021 and in previous periods. In 2017, the increase in sub-indices was almost the same for 
world indicators, but there was no single trend in the increase in sub-indices according to 
country groups (the DFIR had a greater increase in low-income and lower-middle-income 
countries, the increase in the DFIA sub-index was more significant in upper-middle-in-
come countries, and the growth in the sub-indices was almost the same in high-income 
countries). Instead, in 2021, all groups of countries had a significant increase in the values 
of the DFIA sub-index. Such dynamics indicated that COVID-19 acted as an incentive for 
more active use of technology in the financial sphere for online shopping, paying bills, etc. 

3.2. Digital Financial Inclusion According to Categories of Population 
When considering the significant growth in the DFIA sub-index in 2021, it was worth 

additionally analyzing the indicators that characterized the digital payments of the pop-
ulation; namely, digital merchant and utility payments (Figure 5). 
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Figure 5. Digital payment indicators in 2021 according to countries’ income level. * Data for high-
income countries were not available. Source: developed by the authors based on [10]. 

First of all, Figure 5 shows a significant gap in the share of the population that made 
digital merchant payments between high-income and upper-middle-income countries on 
the one hand and lower-middle-income and low-income countries on the other hand. In 
the first group of countries, this indicator reached 70-80%, while in the second group of 
countries it did not exceed 12%. Approximately the same percentage of the population 
(10-12%) from lower-middle-income and low-income countries paid utility bills using an 
account in 2021. In high-income and upper-middle-income countries, utility payments us-
ing an account were made by a much smaller share of the population compared to digital 
merchant payments (63% and 26%, respectively). 

Analyses of digital payments for the first time after the COVID-19 pandemic began 
were very revealing. In lower-middle-income and upper-middle-income countries, the 
share of the population that made the first digital payment after the start of the pandemic 
was about 6% for both merchant and utility payments. In low-income countries, this indi-
cator was lower and amounted to 3%. Therefore, in fact, the increase in the share of the 
population included in the financial system with the use of digital technologies after the 
COVID-19 pandemic began amounted to no more than 6%. A much larger increase in the 
DFI index was due to the evolutionary growth of the digital financial inclusion due to the 
development and widespread adoption of digital technologies before the start of the pan-
demic (the comparison base for the analysis of the increase in the DFI index was 2017). 

Despite the existing positive dynamics in the indicators of digital financial inclusion, 
there were problems of exclusion from the financial system of the most vulnerable cate-
gories of the population. This was especially acute in countries with a lower level of eco-
nomic development. Figure 6 shows the share of the population that made digital mer-
chant payments in 2021 according to age, education, gender, employment status, and in-
come level. 
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Figure 6. Results for the “Made digital merchant payment” indicator in 2021 according to categories 
of the population. Source: developed by the authors based on [10]. 

It is obvious in Figure 6 that there was a drastic gap in the use of digital financial 
services by the population in upper-middle-income countries and lower-middle-income 
and low-income countries. In countries with upper-middle income, digital merchant pay-
ments were made by about 65% of the population in all categories; in particular, by about 
60% of the population in vulnerable groups. The smallest share of digital payments was 
made by people out of the labor force; namely, 35% of the respondents of this group. 

In low-income countries, digital payments were made by 7% of the population on 
average and about 5% of the population among vulnerable categories. In lower-middle-
income countries, digital merchant payments were made by 12% of respondents from the 
studied groups and by about 7% among vulnerable categories. 

There were also differences in the scale of gaps in the share of the population that 
made digital payments depending on the group of the country according to the income 
level and population categories. For example, in upper-middle-income countries, the larg-
est gaps were observed between population groups formed by employment status and 
income level, while the level of digital financial inclusion according to age and gender was 
almost equal and quite high (up to 70%). 

Similarly to upper-middle-income countries, in lower-middle-income and low-in-
come countries there was a significant gap in the indicators of digital financial inclusion 
depending on the income level and employment status of the respondents; in addition, 
the level of education was also a significant factor. Moreover, lower-middle-income and 
low-income countries had a much larger gap in digital financial inclusion according to 
gender. 

Note that in all countries there was a small gap in the share of the population that 
made digital merchant payments that depended on the age of the respondents. However, 
the World Bank uses the following breakdown by age: 15-24 years and 25+ years. Thus, 
the second group included a fairly young population that actively used digital technolo-
gies. Unfortunately, no data were available for the 35+ or 60+ age groups. It is likely that 
the digital financial inclusion gap would be much larger for these age groups. 

In general, the results of the conducted analysis indicated that despite the growth in 
the general level of digital financial inclusion, the problem of inclusion of vulnerable cat-
egories of the population in the financial system remains relevant. 

Upper middle 
income

Lower middle 
income Low income

Male (% ages 15+) 70% 15% 8%
Female (% ages 15+) 67% 8% 5%

In labor force (% ages 15+) 54% 15% 9%
Out of labor force (% ages 15+) 35% 7% 3%

Young (% ages 15-24) 70% 13% 8%
Older (% age 25+) 68% 11% 6%

Primary education or less (% ages 15+) 62% 4% 5%
Secondary education or more (% ages 15+) 75% 23% 12%

Poorest 40% (% ages 15+) 58% 6% 5%
Richest 60% (% ages 15+) 76% 16% 8%
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4. Discussion 
It is undeniable that the COVID-19 pandemic has become a trigger for accelerating 

the penetration of digital technologies into everyday life and economic activity as well as 
a factor in increasing the overall level of digital financial inclusion throughout the world. 
The developed methodological approach to the calculation of the digital financial inclu-
sion index and the analysis carried out on its basis confirmed the acceleration of the dy-
namics toward a growth in DFI in 2021 compared to previous periods. 

However, the growing role of digital technologies as an objective direction of modern 
social development cannot be ruled out. Therefore, the calculated results were only par-
tially explained by the COVID-19 factor (in particular, the presence of quarantine re-
strictions, the impossibility of using financial services offline, and the desire of people to 
use safer methods for health payments in pandemic conditions). For example, based on 
empirical data, the study in [21] proved that technological readiness became the main fac-
tor in the use of FinTech services during the pandemic. The positive impact of COVID-19 
on people’s willingness to use FinTech services was also significant because it formed the 
belief that using FinTech services would reduce the spread of COVID-19 and offer protec-
tion from the disease. 

The analysis of the dynamics of changes in the digital financial inclusion index 
around the world and by groups of countries according to income level, as well as the 
analysis of the dynamics of sub-indices, did not show a drastic impact of COVID-19 on 
their values. The increase in the DFI index in 2021 compared to 2017 was not significantly 
higher than in 2017 compared to 2014. Such a uniform growth can be explained by the 
general development of digital technologies and the penetration of digitization. The rapid 
change in the DFI indicator in 2021 was characteristic only for upper-middle-income coun-
tries. However, Mansour H. [22] came to a somewhat different conclusion, namely that 
low-income and lower-middle-income countries reacted more strongly to the need to use 
digital means of payment during the pandemic than countries in other groups. 

The study conducted in [23] using the example of the Indian market also proved that 
the growth in demand for digital financial services was first of all due to the technological 
advantages of such services, while the pandemic factor had the second strongest positive 
impact. Urus et al. [24], who analyzed the adaptation of FinTech payment services in Ma-
laysia and Indonesia as the most preferred solution for handling financial transactions in 
conditions of limited mobility and interaction, concluded that the main factors that influ-
enced the use of digital payment services were performance expectancy and the cultural 
factor of individualism. 

According to the World Bank, only 6% of the population in low-middle-income and 
upper-middle-income countries made digital financial payments for the first time after 
the start of the pandemic. On the one hand, such growth in a short period was significant; 
on the other hand, in the mentioned groups of countries, the majority of the population is 
still not covered by financial services, and even more people are not covered by digital 
financial services. After all, the choice in favor of digital financial services depends not 
only on the desires of people but also on the availability of such digital financial services 
in their country/region and their accessibility to users; in particular, the availability of dig-
ital financial services from traditional financial intermediaries (banks and insurance com-
panies) and the availability of FinTech companies or other intermediaries that are capable 
of providing access to digital financial services.  

In addition, the dynamics of DFI growth depends on the formation of the ICT infra-
structure (availability of high-speed Internet and access to mobile communications in the 
region) and technological equipment (availability of a laptop, PC, and/or smartphone; and 
access to the Internet). For example, a study on the tendency toward FinTech adoption (e-
commerce and e-banking) during the pandemic in Nepal showed a positive attitude to-
ward it by the vast majority of respondents aged 21 to 40. At the same time, two-thirds of 
online buyers reported problems with FinTech adoption due to slow internet speeds and 
lack of awareness regarding its applications [25]. 
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In order to receive digital financial services, consumers need to possess certain skills 
in working with digital devices. In the conditions of the rapid spread of digital technolo-
gies during the COVID-19 pandemic, the digital skills (competencies) of citizens have be-
come key among other skills [26]. In general, a higher level of financial literacy can reduce 
financial vulnerability [27]. Kazemikhasragh A. and Buoni Pineda M. V. [28] also noted 
that the development of education contributed to a reduction in inequality in financial 
inclusion. In addition, studies showed different results regarding the correlation between 
digital and financial literacy and digital financial inclusion in the context of using the ser-
vices of different types of intermediaries in developing countries. For example, a study 
conducted in Vietnam showed that during the pandemic, FinTech contributed to the fi-
nancial inclusion of people with a lower financial literacy, while residents of Vietnam with 
a higher financial literacy already had access to traditional financial facilities and did not 
consider FinTech as an important tool for their financial transactions [29]. 

The low share of users of digital financial services may be related to factors inde-
pendent of a specific person; in particular, the underdevelopment of the ICT infrastructure 
or an insufficient supply of such services. According to the level of information technology 
development, there is a significant digital divide between countries. This digital divide 
results in a gap in the levels of digital financial inclusion between countries and groups of 
countries according to income level. In addition, each country has vulnerable populations 
that have even greater barriers to inclusion in digital finance. They may be limited in the 
availability of means of access to the internet (PC or smartphone) and lack sufficient 
knowledge. At the same time, in order to use digital financial services, both financial and 
digital literacy are important. 

During the COVID-19 pandemic, the vulnerability of those population groups that 
are most difficult to include in the financial system—the poor, the elderly, the unem-
ployed, and women (in certain groups of countries)—has increased. If some of them could 
at least use offline financial services previously, on the contrary, during the pandemic they 
found themselves excluded from the financial system due to limited access to even tradi-
tional financial services through offline channels. 

Law S.-W. [30] distinguished three categories of the population that are financially 
excluded: persons who do not have access to financial services at all (unbanked), persons 
who have access only to basic banking services and not to the rest (under-banked), and 
persons who have difficulties with constant access to services. As a result of the re-
strictions caused by the COVID-19 pandemic, the third group will potentially be filled by 
those who have difficulty accessing financial services through digital channels (digital ex-
clusion). Cai et al. [31] also pointed out that due to COVID-19, digital transactions have 
become the new normal. Traditional banks were forced to switch to digital platforms, but 
they are not available to all customers, especially the elderly and those without digital 
access. 

Accordingly, when characterizing the impact of the COVID-19 pandemic on digital 
financial inclusion and the new opportunities that the pandemic has created for the finan-
cial system, it is necessary to consider both sides of the issue. On the one hand, it is neces-
sary to consider forced digitization and the prerequisites for increasing digital financial 
inclusion formed as a result of the pandemic. However, on the other hand, it is necessary 
to take into account the asymmetry of access to digital infrastructure and the growth in 
the digital divide and increasing household income inequality due to the reduction in 
some economic activities [32]. 

For a comprehensive analysis, digital financial inclusion should be considered from 
a broader perspective: not only from the standpoint of influencing consumer behavior and 
decisions regarding the choice of digital channels for receiving financial services, but also 
influencing the development of digital infrastructure, product policy of financial service 
providers, and regulation. Given this, it is appropriate to consider the opportunities and 
limitations that the pandemic has created for the financial system, financial institutions, 
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the public, businesses, and regulators, as well as how it could affect digital financial in-
clusion accordingly. 

4.1. COVID-19 Impacts on Households and Consumer Behavior 
The positive impacts of the COVID-19 pandemic on digital financial inclusion in-

clude changes in consumer behavior that have taken hold and continue in the post-pan-
demic period. For example, during the lockdown, when consumers were forced to stay at 
home for long periods, the role of online shopping increased. After returning to normal 
conditions, the habits acquired during the quarantine were consolidated; these included 
online shopping [33]. This was also confirmed by a number of other studies. Ly et al. [34] 
showed that the use of virtual wallets in Vietnam showed a positive tendency of consum-
ers toward their continuance usage. 

However, consumer habits can have both positive and negative consequences for 
digital financial inclusion. Based on a survey of respondents in 22 European countries, 
Kotkowski R. and Polasik M. [35] concluded that those users who made cashless pay-
ments before the pandemic would prefer them even more with the onset of the pandemic 
and that those who paid in cash would continue to do so. Thus, the gap between these 
groups has only widened during the pandemic. 

Studies showed the existence of differences in preferences regarding the use of digital 
devices according to demographic characteristics (education, gender, and age). These 
characteristics can also shape differences in consumer behavior in the online environment 
regarding both online shopping and online payments [36]. 

According to the results of the study in [32], the main factors that influenced the use 
of digitization facilities for payments and savings were access to the internet, level of stud-
ies, gender, employment characteristics, and level of development. Jain K. and Chow-
dhary R. [37] found that for surveyed respondents in India, performance expectancy and 
facilitating conditions were the determining factors that influenced the intention of indi-
viduals to use digital payment systems. Mugume R. and Bulime E. W. N. [38] found that 
in Kenya and Uganda, digital financial inclusion was higher in middle-aged male digital 
users with more SIM cards registered in their names. In African countries where financial 
inclusion is provided through mobile money accounts, such results clearly demonstrated 
the existence of gender and age gaps in access to digital financial services. Zeng Y. and Li 
Y. [39] noted that digital divides existed even within the same age group. Based on a sur-
vey conducted among older adults (age 60+) in China, researchers found significant soci-
odemographic differences between active and inactive users of digital financial services 
within this age group. 

Additionally, some authors noted that the increase in the frequency of non-cash pay-
ments as a result of the pandemic differed considerably between countries and therefore 
indicated the role of country-specific factors [35]. It should be taken into account that alt-
hough the COVID-19 pandemic has affected the whole world, it still had a different degree 
of manifestation and destructive impact in different regions and individual countries. 
There are many reasons for this—both economic and social. However, within the frame-
work of this study, it is important that the different degrees of severity of the COVID-19 
pandemic in different regions were also accompanied by different approaches to quaran-
tine restrictions, the duration of the lockdown, restrictions on the ability to visit shopping 
centers and financial institutions, etc. Therefore, the COVID-19 pandemic as a trigger for 
the growth of digital financial inclusion cannot be considered as a factor with the same 
influence for all countries of the world [40]. 

The impact of COVID-19 on the household sector was also manifested in a significant 
reduction in domestic and international remittances. Given that in developing countries 
migrant remittances are one of the core drivers for improving household well-being, their 
reduction has led to a significant deterioration in the financial condition of many families 
[41]. From the standpoint of financial inclusion, remittances can contribute to its increase 
due to the need to open accounts in financial institutions [42]. At the post-COVID recovery 
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stage, stimulating the flow of remittances through the development of electronic banking 
and ensuring cyber security and fraud protection is an important task for regulators 
[43,44]. 

4.2. COVID-19 Impacts on the Business Sector 
In the business segment, the pandemic had mostly negative consequences; in partic-

ular, those due to the reduction in business activities and significant economic losses [45]. 
Even in the period before the pandemic, digital technologies were considered to be a tool 
for increasing business efficiency and ensuring competitiveness [46]. With the onset of the 
pandemic, digital technologies and digital financial inclusion became a salvation for those 
businesses that were able to organize at least part of their business processes online. Many 
entrepreneurs saw the solution to the reduction in offline sales in the development of 
online stores, receiving online orders, and implementing address delivery. For companies 
with largely offline businesses, cooperation with payment service providers has become 
relevant, which not only helps bridge the digital divide, but also ideally offers myriad 
financial and non-financial products and services that can help companies increase their 
economic empowerment [47]. 

Among the most vulnerable to the negative economic consequences of the pandemic 
in the business segment were SMEs (especially those in developing countries). As a result 
of the pandemic, many entrepreneurs lost opportunities to earn money and also faced 
restrictions in obtaining additional financing. In the short term, financial assistance and 
food provisions by governments or NGOs was a form of support for small businesses. In 
the long term, the tool for increasing the resilience of SMEs is promoting their financial 
inclusion through digital payment products, savings, credit, and insurance [48]. 

Digital-inclusive finance can also effectively alleviate the financing constraints of 
SMEs; however, digital finance is not a solution to all problems and cannot replace the 
need to create a favorable business environment in a country [49]. Studies showed that as 
a result of the pandemic, the need to obtain additional funding for businesses and the 
demand for alternative financing—in particular through crowdfunding platforms—have 
increased significantly. However, the COVID-19 pandemic also caused a decrease in par-
ticipation in crowdfunding and reduced its effectiveness for businesses [50]. 

Along with the considered directions of the impact of the pandemic on changes in 
digital financial inclusion, it is possible to follow the feedback; namely, the positive impact 
of the achieved level of digital financial inclusion on the resilience of households and en-
trepreneurs. For example, the research in [51] empirically confirmed that digital financial 
inclusion ensured the protection of agriculture supply chains in China during the pan-
demic through the mechanisms of financial widening, financial deepening, and financial 
service digitization. Instead, those who were not financially included faced additional ob-
stacles. Chen Z. and Friedline T. [52] provided an example showing that during the pan-
demic, millions of unbanked U.S. households (those without a bank account) had to wait 
for weeks and months for their stimulus checks to arrive. 

4.3. COVID-19 Impacts on the Financial System and Regulation 
The ability to implement a rapid transition to digital payments and online trading 

depends significantly on the functioning of a country's financial system and regulatory 
components. 

For the banking sector and the financial system, digitization allows the maintaining 
of relatively stable functioning and the preserving of economic security during a period 
of emergency circumstances [53]. Digital financial inclusion encourages inclusive eco-
nomic growth, reduces the default risk of banks, and keeps the financial sector sustainable 
even during a crisis period [54,55]. Research proved that even in the conditions of the 
COVID-19 crisis, inclusion-based deposit mobilization reduced the likelihood of bank in-
solvency, which suggested that inclusion provided banks with cheap sources of funding, 
thereby reducing moral hazards and risky behaviors [56]. 
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When switching to an online-platform business model, a bank can expand its range 
of banking products and attract more customers, thereby forming a competitive policy 
and gaining competitive advantages [57]. Of course, such a transition is not instantaneous; 
it requires preparation, in particular to ensure information security. In addition, it takes 
place within the framework of the national legal field, so the policy of the central bank is 
very important [5]. 

The COVID-19 pandemic also had a significant impact on the digitalization of the 
insurance industry by catalyzing the rapid adaptation of digital technologies that under 
normal conditions would have been implemented within several years. The main types of 
digital technologies developed in insurance were machine learning, predictive analytics, 
artificial intelligence, blockchain technology, and telematics. Due to increased digitiza-
tion, insurers can now take advantage of access to data and improved analytical tools for 
underwriting and pricing [58,59]. 

However, traditional financial institutions are not always effective in providing the 
population with the necessary services in an online format. Microfinance institutions 
played a significant role in supporting the financial resilience of households and their fi-
nancial inclusion; this was especially true in developing countries [60,61]. 

Achieving the listed positive effects of digitization during the COVID-19 pandemic 
was not possible without the interaction of the business segment, civil society, and gov-
ernment [62]. The regulatory component of digital financial inclusion should be aimed at 
minimizing the risks created by digital technologies on the one hand and on stimulating 
innovative development, reducing digital inequality, and promoting digital financial lit-
eracy on the other hand. 

COVID-19 and forced digitalization have contributed to the revision of regulatory 
policy regarding digital finance and increased tolerance of the use of crypto-assets [63–
65]. At the same time, the increase in the scale of work and activities performed online—
including education, public administration, and others—has increased the urgency of is-
sues related to traffic safety and data protection [66]. In addition, the increase in the vol-
ume of online transactions and the use of digital assets required the provision of control 
mechanisms for the legality of the movement of funds [67]. 

Thus, the pandemic contributed to the development of digital infrastructures and the 
formation of a more favorable policy for the activities of FinTech companies. Accelerated 
digitization has taken place in many countries. However, the final result depends on the 
share of consumers who will use a digital financial service; that is, on digital financial 
inclusion. Accordingly, one of the tasks of regulators is to promote digital financial inclu-
sion by increasing trust and digital and financial literacy as well as ensuring the protection 
of consumer rights [38,68,69]. The analysis of existing programs for increasing digital fi-
nancial inclusion and the development of recommendations for their implementation 
while taking into account the features of post-pandemic development will be the subjects 
of further scientific research. 

5. Conclusions 
The application of the proposed approach to the calculation of the digital financial 

inclusion index and its two sub-indices that characterized passive participation in finan-
cial relations and active use of digital technologies made it possible to analyze the level of 
DFI and its changes during the COVID-19 pandemic globally, by country, and by groups 
of countries according to income level. The main insights gained from the analysis were: 
• The level of digital financial inclusion among the countries in the sample ranged from 

9% to 95% in 2021. There were clear regional patterns in the distribution of DFI val-
ues. The obtained results of the level of digital financial inclusion were also correlated 
with the grouping of countries according to the World Bank country classifications 
according to income level. 
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• An analysis of the calculated values of the DFI sub-indices showed that most coun-
tries had a higher level of digital financial inclusion according to the sub-index of 
passive participation in digital finance (DFIR), while active use of digital technologies 
(DFIA) lagged behind significantly. 

• In 2021, all groups of countries had a significant increase in the values of the DFIA 
sub-index. Such dynamics indicated that the COVID-19 pandemic acted as an incen-
tive for more active use of technology in the financial sphere (such as online shopping 
and paying bills); 

• There was a significant gap in the share of the population that made digital merchant 
payments between high-income and upper-middle-income countries on the one 
hand and lower-middle-income and low-income countries on the other hand. 

• Despite the existing positive dynamics in the indicators of digital financial inclusion, 
there were problems of exclusion of the most vulnerable categories of the population 
from the financial system. This was especially acute in countries with a lower level 
of economic development. 
In the discussion, we emphasized that the obtained results for the DFI levels were 

only partially caused by the COVID-19 pandemic and were to a greater extent due to the 
achieved technological advances. The impact of the pandemic on DFI was mixed. On the 
one hand, forced digitization contributed to increases in digital financial inclusion. On the 
other hand, the asymmetry of access to digital infrastructure and the digital divide also 
increased. The impacts of the pandemic on DFI were justified not only from the standpoint 
of influencing consumer behavior and decisions regarding the choice of digital financial 
services, but also influencing the digital infrastructure, business entities, financial service 
providers, and regulation approaches. 

Author Contributions: Conceptualization, S.L., A.S. and O.P.; methodology, O.P. and O.D.; soft-
ware, A.S., N.A. and M.C.-W.; software, O.P., O.D. and W.J.; validation, A.S., S.L. and N.A.; formal 
analysis, S.L., O.P. and W.J.; investigation, N.A. and O.D.; resources, O.P., M.C.-W. and A.S.; data 
curation, O.P., W.J. and A.S.; writing—original draft preparation, O.P., S.L., A.S. and N.A.; writing—
review and editing, O.D., M.C.-W. and W.J.; visualization, O.P., M.C.-W. and W.J.; supervision, O.D. 
and S.L.; project administration, S.L. and M.C.-W.; funding acquisition, O.P. and W.J. All authors 
have read and agreed to the published version of the manuscript. 

Funding: This research was funded by the Ministry of Education and Science of Ukraine within the 
framework of state budget research No. 0122U000778: “Socio-economic recovery after COVID-19: 
modelling the implications for macroeconomic stability, national security and local community re-
silience”. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable. 

Acknowledgments: Not applicable. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 
1. Gutiérrez-Romero, R.; Ahamed, M. COVID-19 response needs to broaden financial inclusion to curb the rise in poverty. World 

Dev. 2020, 138, 105229–105229, https://doi.org/10.1016/j.worlddev.2020.105229. 
2. Tran, H.T.T.; Le, H.T.T. The Impact of Financial Inclusion on Poverty Reduction. Asian J. Law Econ. 2021, 12, 95–119, 

https://doi.org/10.1515/ajle-2020-0055. 
3. Cui, L.; Weng, S.; Song, M. Financial inclusion, renewable energy consumption, and inclusive growth: cross-country evidence. 

Energy Effic. 2022, 15, 1–19, https://doi.org/10.1007/s12053-022-10051-y. 
4. Kuznyetsova, .; Boiarko, .; Khutorna, .; Zhezherun, Y. Development of financial inclusion from the standpoint of ensuring fi-

nancial stability. Public Munic. Finance 2022, 11, 20–36, https://doi.org/10.21511/pmf.11(1).2022.03. 
5. Naumenkova, S.; Mishchenko, S.; Dorofeiev, D. Digital financial inclusion: evidence from Ukraine. Invest. Manag. Financial In-

nov. 2019, 16, 194–205, https://doi.org/10.21511/imfi.16(3).2019.18. 



Sustainability 2023, 15, 2383 19 of 21 
 

 

6. Samusevych, Y.; Novikov, V.; Artyukhov, A.; Vasylieva, T. Convergence trends in the “economy – education – digitalization – 
national security” chain. Nauk. Visnyk Natsionalnoho Hirnychoho Universytetu 2021, 177–183, 
https://doi.org/10.33271/nvngu/2021-6/177. 

7. Tiutiunyk, I.; Drabek, J.; Antoniuk, N.; Navickas, V.; Rubanov, P. The impact of digital transformation on macroeconomic sta-
bility: Evidence from EU countries. J. Int. Stud. 2021, 14, 220–234, https://doi.org/10.14254/2071-8330.2021/14-3/14. 

8. Vasylieva, T.; Jurgilewicz, O.; Poliakh, S.; Tvaronavičienė, M.; Hydzik, P. Problems of measuring country's financial security. J. 
Int. Stud. 2020, 13, 329–346, https://doi.org/10.14254/2071-8330.2020/13-2/22. 

9. Financial Inclusion Overview. Available online: https://www.worldbank.org/en/topic/financialinclusion/overview (accessed on 
20.10.2022) 

10. The Global Findex Database 2021: Financial Inclusion, Digital Payments, and Resilience in the Age of COVID-19. Available 
online: https://www.worldbank.org/en/publication/globalfindex (accessed on 20.10.2022) 

11. Bilan, S.; Šuleř, P.; Skrynnyk, O.; Krajňáková, E.; Vasilyeva, T. Systematic Bibliometric Review of Artificial Intelligence Technol-
ogy in Organizational Management, Development, Change and Culture. Business: Theory Pr. 2022, 23, 1–13, 
https://doi.org/10.3846/btp.2022.13204. 

12. Kibaroğlu, O. Self-Sovereign Digital Identity on the Blockchain: A Discourse Analysis. Financial Mark. Institutions Risks 2020, 4, 
https://doi.org/10.21272/fmir.4(2).65-79.2020. 

13. Lopez, B.S.; Alcaide, A.V. Blockchain, Artificial Intelligence, Internet of Things to Improve Governance, Financial Management 
and Control of Crisis: Case Study COVID-19. Socioecon. Challenges 2020, 4, https://doi.org/10.21272/sec.4(2).78-89.2020. 

14. Moradi, M. Importance of Internet of Things (IoT) in Marketing Research and Its Ethical and Data Privacy Challenges. Bus. 
Ethic- Leadersh. 2021, 5, https://doi.org/10.21272/bel.5(1).22-30.2021. 

15. Alfaifi, A.A.; Khan, S.G. Utilizing Data from Twitter to Explore the UX of “Madrasati” as a Saudi e-Learning Platform Com-
pelled by the Pandemic. Arab. Gulf J. Sci. Res. 2022, 200–208, https://doi.org/10.51758/agjsr-03-2021-0025. 

16. Smiianov, V.A.; Lyulyov, O.V.; Pimonenko, T.V.; Andrushchenko, T.A.; Sova, S.; Grechkovskaya, N.V. THE IMPACT OF THE 
PANDEMIC LOCKDOWN ON AIR POLLUTION, HEALTH AND ECONOMIC GROWTH: SYSTEM DYNAMICS ANALYSIS. 
Wiadomości Lek. 2020, 73, 2332–2338, https://doi.org/10.36740/wlek202011102. 

17. Smiianov, V.A.; Vasilyeva, T.A.; Chygryn, O.Y.; Rubanov, P.M.; Mayboroda, T.M. SOCIO-ECONOMIC PATTERNS OF LABOR 
MARKET FUNCTIONING IN THE PUBLIC HEALTH: CHALLENGES CONNECTED WITH COVID-19. Wiadomości Lek. 2020, 
73, 2181–2187, https://doi.org/10.36740/wlek202010114. 

18. Vasilyeva, T.; Kuzmenko, O.; Kuryłowicz, M.; Letunovska, N. Neural network modeling of the economic and social develop-
ment trajectory transformation due to quarantine restrictions during COVID-19. Econ. Sociol. 2021, 14, 313–330, 
https://doi.org/10.14254/2071-789x.2021/14-2/17. 

19. Khan, S. Visual Data Analysis and Simulation Prediction for COVID-19 in Saudi Arabia Using SEIR Prediction Model. Int. J. 
Online Biomed. Eng. (iJOE) 2021, 17, 154–167, https://doi.org/10.3991/ijoe.v17i08.20099. 

20. World Bank. World Bank Country and Lending Groups. Available online: https://datahelpdesk.worldbank.org/knowledge-
base/articles/906519-world-bank-country-and-lending-groups (accessed on 20.10.2022). 

21. Alhajjaj, H.; Ahmad, A.M.K. Drivers of the Consumers Adoption of Fintech Services. Interdiscip. J. Information, Knowledge, Manag. 
2022, 17, 259–285, https://doi.org/10.28945/4971. 

22. Mansour, H. How successful countries are in promoting digital transactions during COVID-19. J. Econ. Stud. 2021, 49, 435–452, 
https://doi.org/10.1108/jes-10-2020-0489. 

23. Ravikumar, T.; R., R.; A., K.T.; M., H.R.; S., A.B. Changing customer mindset in adopting digital financial services during the 
COVID-19 pandemic: Evidence from India. Banks Bank Syst. 2022, 17, 58–71, https://doi.org/10.21511/bbs.17(3).2022.06. 

24. Urus, S.T.; Kurniasari, F.; Nazri, S.N.F.S.M.; Utomo, P.; Othman, I.W.; Jimmy, S.Y.; Hamid, N.A. A comparative study of fintech 
payment services adoption among malaysian and indonesian fresh graduates: through the lens of UTAUT theory. Eastern-
European J. Enterp. Technol. 2022, 5, 73–88, https://doi.org/10.15587/1729-4061.2022.265662. 

25. Maharjan, P.; Devkota, N.; Mahapatra, S.; Padda, I. U. H.; Dhakal, K.; Mahato, S.; Khanal. G.; Parajuli, S.; Paudel, U.R.; Bhattarai, 
U. FinTech adoption among online grocery buyers during COVID-19 lockdowns in Nepal. J. Priv. Enterp. 2022, 37, 57–89. Avail-
able online: https://ideas.repec.org/a/jpe/journl/1867.html (accessed on 20 October 2022) 

26. Antonyuk, N.; Plikus, I.; Jammal, M. Human Capital Quality Assurance under the Conditions of Digital Business Transfor-
mation and COVID-19 Impact. Heal. Econ. Manag. Rev. 2021, 2, 39–47, https://doi.org/10.21272/hem.2021.3-04. 

27. Singh, K.N.; Malik, S. An empirical analysis on household financial vulnerability in India: exploring the role of financial 
knowledge, impulsivity and money management skills. Manag. Finance 2022, 48, 1391–1412, https://doi.org/10.1108/mf-08-2021-
0386. 

28. Kazemikhasragh, A.; Pineda, M.V.B. Financial inclusion and education: An empirical study of financial inclusion in the face of 
the pandemic emergency due to Covid-19 in Latin America and the Caribbean. Rev. Dev. Econ. 2022, 26, 1785–1797, 
https://doi.org/10.1111/rode.12884. 

29. Nathan, R.J.; Setiawan, B.; Quynh, M.N. Fintech and Financial Health in Vietnam during the COVID-19 Pandemic: In-Depth 
Descriptive Analysis. J. Risk Financial Manag. 2022, 15, 125, https://doi.org/10.3390/jrfm15030125. 

30. Law, S.-W. Financial Inclusion and Virtual Bank in the Era of Digitalisation: A Regulatory Case Study in Hong Kong. Socioecon. 
Challenges 2021, 5, https://doi.org/10.21272/sec.5(3).81-91.2021. 



Sustainability 2023, 15, 2383 20 of 21 
 

 

31. Cai, C.; Marrone, M.; Linnenluecke, M.; Macquarie University Trends in FinTech Research and Practice: Examining the Inter-
section with the Information Systems Field. Commun. Assoc. Inf. Syst. 2022, 50, 803–834, https://doi.org/10.17705/1cais.05036. 

32. Vasile, V.; Panait, M.; Apostu, S.-A. Financial Inclusion Paradigm Shift in the Postpandemic Period. Digital-Divide and Gender 
Gap. Int. J. Environ. Res. Public Heal. 2021, 18, 10938, https://doi.org/10.3390/ijerph182010938. 

33. Rahmanov, F.; Mursalov, M.; Rosokhata, A. Consumer behavior in digital era: impact of COVID 19. Mark. Manag. Innov. 2021, 
5, 243–251, https://doi.org/10.21272/mmi.2021.2-20. 

34. Ly, H.T.N.; Khuong, N.V.; Son, T.H. DETERMINANTS AFFECT MOBILE WALLET CONTINUOUS USAGE IN COVID 19 
PANDEMIC: EVIDENCE FROM VIETNAM. Cogent Bus. Manag. 2022, 9, https://doi.org/10.1080/23311975.2022.2041792. 

35. Kotkowski, R.P.; Polasik, M. COVID-19 pandemic increases the divide between cash and cashless payment users in Europe. 
Econ. Lett. 2021, 209, 110139, https://doi.org/10.1016/j.econlet.2021.110139. 

36. Bacik, R.; Gavurova, B.; Fedorko, R.; Olearova, M. Using Digital Devices in the Online Shopping: a Study of Demographic 
Differences. Mark. Manag. Innov. 2020, 154–167, https://doi.org/10.21272/mmi.2020.4-12. 

37. Jain, K.; Chowdhary, R. A Study on Intention to Adopt Digital Payment Systems in India: Impact of COVID-19 Pandemic. Asia 
Pac. J. Inf. Syst. 2021, 31, 76–101, https://doi.org/10.14329/apjis.2021.31.1.76. 

38. Mugume, R.; Bulime, E.W.N. Post-COVID-19 recovery for African economies: Lessons for digital financial inclusion from Kenya 
and Uganda. Afr. Dev. Rev. 2022, 34, https://doi.org/10.1111/1467-8268.12652. 

39. Zeng, Y.; Li, Y. Understanding the use of digital finance among older internet users in urban China: Evidence from an online 
convenience sample. Educ. Gerontol. 2022, 1–14, https://doi.org/10.1080/03601277.2022.2126341. 

40. Kuzmenko, O.; Vasylieva, T.; Vojtovič, S.; Chygryn, O.; Snieška, V. Why do regions differ in vulnerability to СOVID-19? Spatial 
nonlinear modeling of social and economic patterns. Econ. Sociol. 2020, 13, 318–340, https://doi.org/10.14254/2071-789x.2020/13-
4/20. 

41. Zhang, L.; Chen, Y.; Lyulyov, O.; Pimonenko, T. Forecasting the Effect of Migrants’ Remittances on Household Expenditure: 
COVID-19 Impact. Sustainability 2022, 14, 4361, https://doi.org/10.3390/su14074361. 

42. Gatsi, J.G. Effects of International and Internal Remittances on Financial Inclusion in Ghana. Financial Mark. Institutions Risks 
2020, 4, https://doi.org/10.21272/fmir.4(3).109-123.2020. 

43. Emara, N.; Zhang, Y. The non-linear impact of digitization on remittances inflow: Evidence from the BRICS. Telecommun. Policy 
2021, 45, 102112, https://doi.org/10.1016/j.telpol.2021.102112. 

44. Panchenko, O.; Klochko, A.; Dluhopolskyi, O.; Klochko, O.; Shchurova, V.; Peker, A. Impact of the COVID-19 Pandemic on the 
Development of Artificial Intelligence: Challenges for the Human Rights. In Proceedings of 11th International Conference on 
Advanced Computer Information Technologies, Deggendorf, Germany, 15–17, September, 2021; pp. 744–747; 
https://doi.org/10.1109/acit52158.2021.9548357. 

45. Tiutiunyk, I.; Humenna, Y.; Flaumer, A. Covid-19 impact on business sector activity in the EUcountries: digital issues. Heal. 
Econ. Manag. Rev. 2021, 2, 54–66, https://doi.org/10.21272/hem.2021.1-06. 

46. Sadigov, R.S.R. Impact of Digitalization on Entrepreneurship Development in the Context of Business Innovation Management. 
Mark. Manag. Innov. 2022, 1, 167–175, https://doi.org/10.21272/mmi.2022.1-12. 

47. Kapron, Z. The impact of merchant and mobile payments on financial inclusion in Asia-Pacific. J. Paym. Strategy Syst. 2022, 15, 
197–200. Available online: https://hstalks.com/article/6315/the-impact-of-merchant-and-mobile-payments-on-fina (accessed on 
20 October 2022). 

48. Ferrer, A.J.G.; Pomeroy, R.; Akester, M.J.; Muawanah, U.; Chumchuen, W.; Lee, W.C.; Hai, P.G.; Viswanathan, K.K. COVID-19 
and Small-Scale Fisheries in Southeast Asia: Impacts and Responses. Asian Fish. Sci. 2021, 34, 
https://doi.org/10.33997/j.afs.2021.34.1.011. 

49. Li, J.; Wei, R.; Guo, Y. How Can the Financing Constraints of SMEs Be Eased in China? Effect Analysis, Heterogeneity Test and 
Mechanism Identification Based on Digital Inclusive Finance. Front. Environ. Sci. 2022, 10, 
https://doi.org/10.3389/fenvs.2022.949164. 

50. Mamaro, L.P.; Sibindi, A.B. Entrepreneurial Financing in Africa during the COVID-19 Pandemic. J. Risk Financial Manag. 2022, 
15, 511, https://doi.org/10.3390/jrfm15110511. 

51. Fang, D.; Zhang, X. The Protective Effect of Digital Financial Inclusion on Agricultural Supply Chain during the COVID-19 
Pandemic: Evidence from China. J. Theor. Appl. Electron. Commer. Res. 2021, 16, 3202–3217, https://doi.org/10.3390/jtaer16070174. 

52. Chen, Z.; Friedline, T. Make the Invisible Underbanked Visible: Who Are the Underbanked? J. Financial Couns. Plan. 2022, 
https://doi.org/10.1891/jfcp-2021-0046. 

53. Shkolnyk, I.; Frolov, S.; Orlov, V.; Datsenko, V.; Kozmenko, Y. The impact of financial digitalization on ensuring the economic 
security of a country at war: new measurement vectors. Invest. Manag. Financial Innov. 2022, 19, 119–138, 
https://doi.org/10.21511/imfi.19(3).2022.11. 

54. Banna, H.; Alam, R. Impact of digital financial inclusion on ASEAN banking stability: implications for the post-Covid-19 era. 
Stud. Econ. Finance 2021, 38, 504–523, https://doi.org/10.1108/sef-09-2020-0388. 

55. Banna, H.; Hassan, M.K.; Ahmad, R.; Alam, R. Islamic banking stability amidst the COVID-19 pandemic: the role of digital 
financial inclusion. Int. J. Islam. Middle East. Finance Manag. 2021, 15, 310–330, https://doi.org/10.1108/imefm-08-2020-0389. 

56. Marcelin, I.; Sun, W.; Teclezion, M.; Junarsin, E. Financial inclusion and bank risk-taking: the effect of information sharing. 
Finance Res. Lett. 2022, 50, https://doi.org/10.1016/j.frl.2022.103182. 



Sustainability 2023, 15, 2383 21 of 21 
 

 

57. Kolodiziev, O.; Krupka, M.; Shulga, N.; Kulchytskyy, M.; Lozynska, O. The level of digital transformation affecting the compet-
itiveness of banks. Banks Bank Syst. 2021, 16, 81–91, https://doi.org/10.21511/bbs.16(1).2021.08. 

58. Didenko, I.; Sidelnyk, N. Insurance Innovations as a Part of the Financial Inclusion. Business Ethics and Leadership 2021, 5(1), 127–
135. doi:10.21272/bel.5(1).127-135.2021 

59. Shevchuk, O.; Kondrat, I.; Stanienda, J. Pandemic as an accelerator of digital transformation in the insurance industry: evidence 
from Ukraine. Insur. Mark. Co. 2020, 11, 30–41, https://doi.org/10.21511/ins.11(1).2020.04. 

60. Volosovych, S.; Zelenitsa, I.; Kondratenko, D.; Szymla, W.; Mamchur, R. Transformation of insurance technologies in the context 
of a pandemic. Insur. Mark. Co. 2021, 12, 1–13, https://doi.org/10.21511/ins.12(1).2021.01. 

61. Bk, M.B.; Bhandari, M.P. Microfinance Institutions: Instrumental for Promoting Financial Inclusion. Financial Mark. Institutions 
Risks 2021, 5, https://doi.org/10.21272/fmir.5(2).72-85.2021. 

62. Dotsey, S. COVID-19 and Microcredit: Dissecting an NGO’s Training, Financial Support, and Women Empowerment Pro-
grammes. Soc. Sci. 2022, 11, 402, https://doi.org/10.3390/socsci11090402. 

63. Melnyk, M.; Kuchkin, M.; Blyznyukov, A. Conceptualization and Measuring the Digital Economy. Bus. Ethic- Leadersh. 2022, 6, 
127–135, https://doi.org/10.21272/bel.6(2).127-135.2022. 

64. Suslenko, V.; Zatonatska, T.; Dluhopolskyi, O.; Kuznyetsova, A. Use of crypto-currencies Bitcoin and Ethereum in the field of 
e-commerce: case study of Ukraine. Financial and credit activity: problems of theory and practice 2022, 1(42), 62–72. 

65. Zatonatska, T.; Suslenko, V.; Dluhopolskyi, O.; Brych, V.; Dluhopolska, T. Investment models on centralized and decentralized 
cryptocurrency markets. Nauk. Visnyk Natsionalnoho Hirnychoho Universytetu 2022, 177–182, 
https://doi.org/10.33271/nvngu/2022-1/177. 

66. Pavlidis, G. Europe in the digital age: regulating digital finance without suffocating innovation. Law, Innov. Technol. 2021, 13, 
464–477, https://doi.org/10.1080/17579961.2021.1977222. 

67. Castro, E.F.A.O. Cybersecurity, An Axis on Which Management Innovation Must Turn In The 21st Century. Socioecon. Challenges 
2021, 5, https://doi.org/10.21272/sec.5(4).98-113.2021. 

68. Vasilyeva, T.; Ziółko, A.; Kuzmenko, O.; Kapinos, A.; Humenna, Y. Impact of digitalization and the COVID-19 pandemic on 
the AML scenario: Data mining analysis for good governance. Econ. Sociol. 2021, 14, 326–354, https://doi.org/10.14254/2071-
789x.2021/14-4/19. 

69. Dwivedi, R.; Alrasheedi, M.; Dwivedi, P.; Starešinić, B. Leveraging Financial Inclusion Through Technology-Enabled Services 
Innovation. Int. J. E-Services Mob. Appl. 2022, 14, 1–13, https://doi.org/10.4018/ijesma.289633. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 


