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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;

Calculation of sub-indices and the digital financial inclusion index;

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:

e  RDP—received digital payments (%, age 15+);

e  PRW —received private sector wages into an account (% of private sector wage recip-
ients, age 15+);

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

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

e  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:

e  MDP—made a digital payment (%, age 15+);
e  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+);

e  CAB—used a mobile phone or the internet to check account balance (% with a finan-
cial institution account, age 15+);

e  SDR—sent domestic remittances: using an account (% of senders, age 15+).

”ou V7

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 = wrop - RDP + werw - PRW + wrar - RGT + wruw - PUW + wror - RDR (1)
DFIa = wmpr - MDP + wsso - BSO + wmur - MUP + wcas - CAB + wspr - SDR 2)

where wi is a weighting coefficient of i-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+l)) ®)

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)

PRW (received private sector wages) 2 BSO (bought something online)
RGT (received government transfer) 3  MUP (made a utility payment)
PUW (received public sector wages) 4  CAB (checked account balance)
RDR (received domestic remittances) 5 SDR (sent domestic remittances)

O = LW N

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 (1 by 18 percentage points to 36%) and Thailand (1 by 31 pp to 74%). There was also
a significant increase in the DFI index in such countries as Greece (1 by 24 pp to 80%),
Chile (1 by 21 pp to 72%), Mongolia (1 by 20 pp to 84%), China (1 by 17 pp to 70%), Ukraine
(1 by 17 pp to 64%), and Romania (1 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].



Sustainability 2023, 15, 2383 9 of 21

100%
80%
60%

40%

20% i
0% —

-

2014 2017 2021
Wi Low income i Lower middle income il Upper middle income
I High income ——World

lad

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).
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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 gr