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CLUSTER APPROACH IN ASSESSING THE PRE-
WAR LEVEL OF FINANCIAL INCLUSION OF
POPULATION FROM DIFFERENT REGIONS OF
UKRAINE IN THE MARKET OF BANK LOAN

ABSTRACT

The problem of financial inclusion of the population is relevant in developing countries,
including Ukraine. Analysis of the state of financial inclusion demonstrated a fairly low
level of financial services provided to Ukrainians. The purpose of the article is to assess
the level of financial inclusion of households in the regions of Ukraine in the market of
bank loans in the pre-war period using cluster analysis tools and justify the possibility
of their application for the formation of an effective state-regional policy for the resto-
ration and development of the affected territories, in particular, in the context of ensur-
ing access to bank loans. Cluster analysis was the methodological tool of the study. An
algorithm of clustering of regions of Ukraine by the level of financial inclusion of the
population in the market of bank loans was designed, taking into account such indicators
as the number of bank branches, amount of a loan for one person, interest rates on
loans to individuals in the regions. As a result of cluster analysis, four clusters were
formed with low, middle, high and advanced-level regions by the level of financial in-
clusion of the population in the market of bank loans. Most Ukrainian regions (15) were
determined as having a low level of access to the market of bank loans. This made it
possible to conclude that these regions need special attention from the central and local
authorities, as well as from financial institutions in terms of facilitation of public access
to banking services. The need to strengthen the financial inclusion of the population in
Ukraine during martial law and in the post-war period, taking into account the needs of
de-occupied and front-line territories, as well as regions with a large number of inter-
nally displaced persons, is substantiated.

Keywords: financial inclusion, household finances, bank loan, financial market, interest
rate on the bank loan, cluster analysis, Ward's method, regional economy
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INTRODUCTION

Global financial institutions, including Alliance for Financial Inclusion [1], the Center for
Financial Inclusion [2], the Global Partnership for Financial Inclusion [20], and others
recognize that the financial inclusion of the population, through which everyone can get
free access to financial services, contributes to their well-being and plays an important
role in the country's achievement of the Sustainable Development Goals [24]. The World
Bank Group presumes that financial inclusion is the key factor in reducing poverty and
helping any country to prosper. The initiative of the World Bank Group UFA2020 stipu-
lates that adults around the world - both women and men - should have access to a
transaction account or electronic tool for saving money, sending payments and receiving
deposits as the main prerequisite for managing their financial lives [25]. After all, ac-
cording to the latest data from The Global Findex database, about a third of the world's
adult population, which is 1.7 billion, still do not use financial services, including banking
services [26].

The issues of financial inclusion in Ukraine are also extremely important. At the Second
International Forum on Financial Inclusion, the National Bank of Ukraine identified fi-
nancial inclusion as one of its strategic goals [21]. In addition, the National Bank of
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Ukraine has agreed with the International Finance Corporation about technical assistance for Ukraine's Financial Inclusion
for Growth Program [23].

Governments and central banks of developed countries are also increasingly emphasizing the development of financial
inclusion in their policy documents. Moreover, the G20 leaders during the summit in Riyadh in November 2020 emphasized
the importance of restoring financial inclusion, primarily in the form of digital payments, against the background of the
strengthening of the COVID-19 pandemic [19]. As a result, already in 2021, in developing countries, the processes of using
financial services remotely via the Internet have dramatically accelerated. In India, for example, more than 80 million
adults made their first digital financial payment during the pandemic. In China, more than 100 million adults (or 11%)
have done so for the first time since the start of the pandemic. Similarly, in Ukraine, due to quarantine restrictions, the
number of bank accounts among the adult population of Ukraine (over 15 years old) increased from 63% in 2017 to 84%
in 2021 [28].

Unfortunately, the COVID-19 pandemic in 2019-2021, as well as the martial law in Ukraine in 2022, have intensified crisis
phenomena, including in the financial, economic and social spheres. In 2022, the Ministry of Economy of Ukraine predicts
a slowdown in GDP growth to 33.2% and an inflation rate of more than 30%. Almost 1 million people in Ukraine lost their
jobs due to the war, 1.5 million of the employed left abroad, and about 600,000 individuals - entrepreneurs reduced their
activities [10]. The access of households in the de-occupied territories of Ukraine to basic financial services, in particular,
to bank loans, has been significantly limited. The low level of financial awareness of the population of de-occupied settle-
ments and internally displaced persons makes it impossible for households to use financial services, including state grants
and bank loans.

The need to increase the level of financial inclusion in Ukraine during the period of martial law was stated by the Govern-
ment of Ukraine in the draft Plan for the Recovery of Ukraine, presented at a conference in Lugano (Switzerland) in July
2022 [28].

In view of this situation, there is a need to study the level of financial inclusion in Ukraine in the pre-war period, in
particular, in terms of the accessibility of the population of Ukraine to bank loans in the regional section. This will form a
scientific basis for the further determination of ways to improve the financial inclusion of households under martial law
conditions, and will also allow to provide proposals for choosing directions and tools for improving the financial condition
of, first of all, internally displaced persons and persons living in the de-occupied territories, in order to form sufficient
investment capital for the potential for the development of individual entrepreneurship and restoration of destroyed prop-

erty.

LITERATURE REVIEW

The issue of financial inclusion has always been in the field of view of scholars. However, special attention is paid to the
issue along with the rapid spread of digital technologies in this area J. Frost, L. Gambacorta and H. Song Shin (2021) [3].
Other scholars study the problems of financial inclusion in the context of blockchain, and digital finance David Lee, Kuo
Chuen and Robert Deng (2017) [8].

Peculiarities of financial inclusion in the regional aspect, in particular, on the African continent are studied by Grohmanna
et al. Grohmann, Antonia & Kliihs, Theres & Menkhoff, Lukas (2018) [5]. According to empirical research, researchers
have shown that financial inclusion has a positive effect on per-capita GDP growth, and is negatively related to government
borrowing. The high public debt-to-GDP ratio observed in most African countries is hampering efforts to achieve financial
inclusion.

The authors Angela Kuznyetsova, Iryna Boiarko, Myroslava Khutorna and Yuliia Zhezherun (2022) [18] investigated the
peculiarities of the development of financial inclusion cross-country analysis taking into account different models of the
financial system and economy levels of development. It was established that the weaknesses of financial inclusion in
Ukraine are a seven-fold gap between the assets of banks and non-bank financial institutions and 37% adult population
without banking services. In addition, there is a significant gap between the levels of readiness of human capital and
information security of digitalization of banks in comparison with EU banks - 2.5 and 1.3 times, respectively, and a critically
high level of mistrust banks (70%) with a fairly high share of payment program users (58%).

R. Gutierrez-Romero and M. Ahamed (2021) are also exploring financial inclusion in COVID-19. According to their forecasts,
by the end of 2021, the world's population living on less than $ 5.5 a day will increase by 231 million people, of whom
almost 108 million people will face extreme poverty, living on less than $ 1.90 a day. However, urgent improvements in
financial inclusion can significantly reduce the impact on poverty [6].
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The economic basis of financial inclusion as an indicator of the availability of financial services for the population has also
been thoroughly studied in the works of Ukrainian scientists S. Naumenkova (2015, 2019), S. Mishchenko and D. Dorofeiev
(2019) [11, 12], Financial inclusion as a tool to increase the level of financial sovereignty of the state and stabilize the
state of its financial security is considered by Z. Zhyvko and N. Zachosova (2019) [28].

Despite a fairly thorough study of financial inclusion by foreign and domestic scholars, little attention is paid to the regional
aspect of this issue within the country. For example, the regions of Ukraine are characterized by different rates of socio-
economic development. Therefore, there is a reason to believe that the accessibility of financial services, especially bank
loans, to households in the regions of Ukraine, is also different. It will differ even more in the case of a repeated study in
the post-war period, taking into account the level of destruction and damage to the territories, their transformation under
occupation. In view of this, there is a need to study the features of financial inclusion of households in the regions of
Ukraine in the market of bank loans in the pre-war period. In order to assess financial inclusion, we consider it appropriate
to use cluster analysis tools.

Today, cluster analysis is often used by scientists to classify regions or territories on various grounds, with this statement
being true for both foreign research and the work of domestic scientists. For example, Ie. Opmane (2013) used cluster
analysis tools to study differences in economic development indicators between regions of Latvia [13]. A team of scientists
consisting of Gavurova et al. (2017) not only clustered the territories of the Slovak Republic according to their level of
economic competitiveness but also proposed changes to the regional policy of the state based on the results of the study
[4]. Other authors used cluster analysis to evaluate the socioeconomic development level and management in the Guangxi
region of China (Zongkeng et al. (2021)) [9].

The analysis of these scientific works has shown that cluster analysis can be an effective tool in the multifactor classification
of regions and territories, which creates preconditions for the formation of a statistically and mathematically sound policy
of their transformation in accordance with identified needs. In particular, such a policy may be aimed at modifying the
economic behaviour of households, but in Ukraine, there are not many studies based on the described methodology. It is
worth mentioning the work of Sydorova et al. (2020), who conducted a cluster analysis of household expenditures in
Ukraine and Poland in order to compare them [17]. At the same time, the authors carry out classification on the basis of
the k-means method not in terms of the regions of the studied countries, but in terms of the categories of population
needs - basic and secondary ones. The closest to the topic of the proactiveness of households in the financial market is
the study of L. Shkvarchuk and R. Slavyuk (2020), who studied in their work the demand of these economic entities for
financial services in the regional context [15]. At the same time, like previous authors, they used the k-means method and
the clustering itself was based on the volume of financial services consumed per household in 2017-2018. Giving credit to
the scientific achievements of the authors, we would like to note that they only state the identified dependencies and
results of a grouping of regions of Ukraine on the basis of research, but do not further develop an idea of how these results
can be used to develop specific measures to stimulate financial demand.

Thus, the above allows us to state that cluster analysis can potentially be used to classify the regions of Ukraine in order
to assess the level of financial inclusion of households in the market of bank loans. As the study of the works of domestic
and foreign scholars has shown, the topic of financial inclusion of the population is relevant, in particular in the context of
the interest in lending products, but at the same time is virtually not explored with the help of clustering tools. Given the
above, as well as the impact of COVID-19 and hostilities in Ukraine on financial markets and the financial capacity of
households, we see the need to deepen the chosen research topic.

AIMS AND OBIJECTIVES

The purpose of the article is to assess the level of financial inclusion of households in the regions of Ukraine in the market
of bank loans in the pre-war period using cluster analysis tools and justify the possibility of their application for the
formation of an effective state-regional policy for the restoration and development of the affected territories, in particular,
in the context of ensuring access to bank loans.

The purpose of the study will be achieved in the process of performing the following tasks: 1) development of an algorithm
for clustering the regions of Ukraine according to the level of financial inclusion of the population in the market of bank
loans; 2) selection of macroeconomic indicators that characterize the level of provision of bank loans to households in the
regions of Ukraine; 3) conducting a cluster analysis of the regions of Ukraine according to the level of financial inclusion
of the population in the market of bank loans in the pre-war period; 4) assessment of possible changes in clusters caused
by the state of war and the consequences of military actions in certain territories; 5) substantiating the potential of cluster
analysis for differentiating the regions of Ukraine according to the level of financial inclusion in the post-war period with
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the aim of developing a state regional policy for the reconstruction and development of the affected territories, in particular,
in the context of facilitating access to the bank lending market.

METHODS

Cluster analysis as a multi-instrumental method of classification of multidimensional objects has a powerful potential in
performing statistical studies of various phenomena and processes, including economic ones. Cluster analysis was first
used in the study of economic processes and phenomena in the 1930s. First proposed by English mathematician Robert
Trion in 1939, it demonstrated its effectiveness in analyzing the qualitative and quantitative parameters of objects in the

economic sphere.

The choice of a cluster analysis methodology for assessing the level of financial inclusion of households in the market of
bank loans can be justified by a number of its advantages:

= allows to break multidimensional data series at once under the whole set of factor signs (access of the population to
bank loans is defined not by one, but by several factors);

= data of almost any nature can be considered, as there is no restriction on the type of studied objects (this will allow
to include factors having different dimensions in the model);

= allows you to process a large array of data, sharply compress them, and make them compact and clear;

= can be applied cyclically (carried out until the desired result is achieved, and after each cycle, there may be a signif-
icant change in the direction of further research).

In the context of our study, the application of the method of cluster analysis requires compliance with a certain algorithm

of actions, Figure 1:

The setting of a problem

v

Data selection for clustering

v

Selection of basic indicators for assessing the level of public access to bank loans

v

Choice of clustering method

v

Choose a method for determining the degree of similarity between objects

v

Deciding on the number of clusters

v

Forming a matrix of input data

— '/}1

v

Data normalization

v

Application of cluster analysis to form groups of similar regions

v

Validation of clustering results

v

Interpretation of the results of analysis and profiling of clusters of regions

Figure 1. Algorithm of clustering of regions of Ukraine by the level of financial inclusion of the population in the market of bank loans.
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According to the above algorithm, the first task to be solved is to determine the level of access of the population to bank
loans in the regions of Ukraine on the basis of a number of quantitative indicators. We included 24 regions of Ukraine in
the sample of cluster analysis (with the exception of the temporarily occupied Autonomous Republic of Crimea). The city
of Kyiv and the Kyiv Oblast are regarded in the sample as one region.

RESULTS

To characterize the level of financial inclusion of the population in the market of bank loans, three indicators were selected
in 2021 for each of the regions: the amount of loan granted to one person, the loan rate and the number of banking
institutions. Of particular interest to us is, above all, the first of the indicators, as it best reflects the differentiation in the
ability of the population of different areas to receive a loan. As can be seen from Table 1, in 2017-2019 there was an
increase in the average size of loans received by one person. It should be noted that the increase was due to an increase
in the volumes of lending provided to households as a whole, as the population either remained virtually unchanged or
decreased. And although, in 2020 the trend changed (the indicator became lower than that in 2018, amounting to UAH
3,441.66), in 2021, the average volume of loans per person increased to UAH 4435.27.

Table 1. The amount of loans granted by commercial banks to households per capita by regions of Ukraine in 2017-2021, UAH. (Source:
compiled by the authors according to [16; 22])

Region of Ukraine 2017 2018 2019 2020 2021

Vinnytsia 2296.95 2692.90 2823.28 2597.45 3378.57
Volyn 2490.80 2851.20 2806.86 2455.48 3262.33
Dnipropetrovsk 5936.92 6617.04 6699.62 6180.52 7475.25
Donetsk 2550.44 2692.03 2153.01 965.71 1279.02
Zhytomyr 2537.12 2887.31 2887.25 2526.50 3362.08
Zakarpattya 2999.92 2974.96 2730.80 2520.25 3047.87
Zaporizhzhia 3430.95 3919.44 4016.81 3545.83 4504.22
Ivano-Frankivsk 2094.41 2375.36 2498.88 2132.26 2968.59
The city of Kyiv and the Kyiv Oblast 11794.14 14983.83 18801.65 19734.96 25750.41
Kirovograd 2298.00 2764.88 3046.07 2922.86 3643.86
Luhansk 2117.57 2283.28 1963.53 459.81 594.41
Lviv 3055.69 3535.75 3998.44 3693.31 4935.16
Mykolaiv 3425.36 4032.95 3767.77 3629.63 4410.98
Odesa 5636.87 5631.12 3921.90 3719.11 4329.78
Poltava 2703.95 3309.13 3774.66 3506.10 4448.03
Rivne 2207.05 2389.88 2244.23 1998.80 2793.87
Sumy 2155.00 2598.01 2820.98 2558.77 3355.95
Ternopil 1710.32 1871.28 1693.89 1465.24 2112.14
Kharkiv 3823.65 4274.19 4112.75 3828.53 4965.45
Kherson 3967.90 3879.34 3371.27 2985.12 3606.24
Khmelnytsky 2431.70 2744.14 2701.59 2515.34 3305.59
Cherkasy 2317.28 2646.48 2704.36 2443.88 3242.75
Chernivtsi 2416.69 2673.70 2428.61 2014.77 2659.31
Chernihiv 2065.82 2466.63 2290.46 2199.55 3014.65

Average value 3269.35 3712.28 3760.78 3441.66 4435.27

Minimum value 1710.32 1871.28 1693.89 459.81 594.41

Maximum value 11794.14 14983.83 18801.65 19734.96 25750.41

As for the maximum value of the loan amount per person, the city of Kyiv and the Kyiv Oblast remain the constant and
unattainable leaders, where the indicator has been growing since 2018 and is radically different from similar data from
other regions of Ukraine. The minimum value of the indicator in 2020 and 2021 was demonstrated by the Luhansk Oblast
(and in 2020 its value was the lowest for the studied period - UAH 459.81), and in 2017-2019 — the Ternopil Oblast.
Preliminary analysis of these data showed how different the situation is with lending to the population in the regions, which
only indicates the need for cluster analysis.
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Table 2 shows the data selected for analysis for 2021 in terms of a selection of research objects and indicators (variables).
In such a manner, we obtained a two-dimensional matrix of parameters xij, the size of which is m x n (24 x 3), where m
is the number of studied regions (oblasts) of Ukraine, n is the number of indicators selected for analysis.

Table 2. The amount of loans granted by commercial banks to households per capita by regions of Ukraine in 2021, UAH. (Source: com-
piled by the authors according to [16; 22])

Ne Region (oblast) (j) Loan for one person, UAH Interest rates on new loans, % Number of banks, pcs.
X1 X2 X3
1 Vinnytsia 3378.57 32.7 220
2 Volyn 3262.33 32.2 126
3 Dnipropetrovsk 7475.25 32.2 591
4 Donetsk 1279.02 37.5 289
5 Zhytomyr 3362.08 32.5 164
6 Zakarpattya 3047.87 32.9 157
7 Zaporizhzhia 4504.22 34.1 305
8 Ivano-Frankivsk 2968.59 33.3 176
9 The city of Kyiv and the Kyiv Oblast 25750.41 23 1256
10 Kirovograd 3643.86 33.1 152
11 Luhansk 594.41 354 93
12 Lviv 4935.16 33 447
13 Mykolaiv 4410.98 34.5 178
14 Odesa 4329.78 33.2 499
15 Poltava 4448.03 32.8 308
16 Rivne 2793.87 31.7 135
17 Sumy 3355.95 32.6 172
18 Ternopil 2112.14 32.8 117
19 Kharkiv 4965.45 32.5 525
20 Kherson 3606.24 33.5 167
21 Khmelnytsky 3305.59 33.2 163
22 Cherkasy 3242.75 32.2 179
23 Chernivtsi 2659.31 32.5 99
24 Chernihiv 3014.65 32.6 162

The reasonability of the selection of such indicators for regional clustering by the level of financial inclusion of the popula-
tion in the market of bank loans is evidenced by the correlation analysis conducted on their basis by Pearson's zero order
criterion (Table 3). We see that Pearson's criterion is close to 1, which indicates a strong relationship between the selected
parameters and indicator x2 "Interest rates on new loans" is inversely related to the other two.

Table 3. Calculation of the correlation based on Pearson's criterion between the indicators of financial inclusion of the population in the
market of bank loans in Ukraine in 2021. (Source: calculated by the authors)

Control variables

Loan for one person, UAH

Interest rates on new loans, %

Number of banks, pcs.

Loan for one person, UAH 1,000 -0.962 0.910
Interest rates on new loans, % -0.962 1,000 -0.890
Number of banks, pcs. 0.910 -0.890 1,000

Moving on through the algorithm from Figure 1, it is necessary to choose the method of cluster analysis, as well as the
metrics of the degree of similarity between objects of research. Since we have a small number of objects to form clusters,
it is advisable to choose the approach of hierarchical agglomerative clustering, which allows you to gradually combine
initial elements, while reducing the number of clusters. Among all the methods used in this approach, we chose Ward's
method. Firstly, this method requires the calculation of mean values of individual variables in both clusters for all available
observations, after which the squared Euclidean distances from individual observations of each cluster to the cluster mean
value are calculated. These distances are summed. Then the clusters that give the smallest increase in the total sum of
distances merge into one new cluster. Ward's method allows you to form clusters of approximately equal size, as well as

DOI: 10.55643/fcaptp.1.48.2023.3975 69


https://fkd.net.ua/
https://www.fta.org.ua/

®IHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIT TA MPAKTUKM
Tom 1 (48), 2023

initially specify their number. The square of Euclidean distances is used as the similarity metrics between objects in this
method.

Given the purpose of the research and the need for further interpretation of the results of the analysis, we decided to
single out 4 clusters, which will be characterized by the following levels of financial inclusion of the population in the market
of bank loans:

= Cluster 1 - low-level regions;

= Cluster 2 - middle-level regions;

= Cluster 3 - high-level regions;

. Cluster 4 — advanced-level regions.

The singling out of the 4th cluster is determined by the hypothesis that the city of Kyiv and the Kyiv Oblast are radically

different from other regions of Ukraine in terms of access and popularity of bank loans among households and, therefore,
it will expectedly be ascribed to an independent cluster.

According to the algorithm of our progress, we must decide whether it is necessary to carry out the procedure of data
normalization which is used if the indicators do not have the same range of values and make it possible to bring all variables
to a single range of values. In our case, the selected indicators are measured by different values and, therefore, normalized
data will be required during the cluster analysis. The procedure can be carried out by different methods, one of the most
popular is z-score method (Klebanova et al. (2018)) [7]. It allows us to go from values x; to the normalized indicators z;
under the following formula:

_ Xij —i

Zij = —— (1)

Ox
where zy - normalized value for x; Xy - a primary result of the indicators; X - arithmetic mean of primary results of the
Indicators; oy - standard deviation of primary results of indicators

After data normalization, you can proceed directly to the application of the Ward’s method, which builds a symmetric
matrix of distances between regions based on squared Euclidean distances, calculated under the formula:

df = 2 (5 — za)? (2)

where z; - a normalized value of the j-th object (region) on the i-th indicator; zy - a normalized value of the k-th object
(region) on the j-th indicator; i - the number of the object (region), i = 1, 2, 3, ..., n, where n is the sample size.

Figure 2 presents a matrix of distances, built using IBM SPSS Statistics.
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094 0.16 676 066 019 019 095 026 70.62 031 010 225 042 372 176 028 0.26 0 361 027 029 0.18 0.5 0.19
1.50 277 064 219 234 250 100 214 4495 244 406 041 275 002 072 250 227 361 0 235 228 229 320 229
039 004 472 08 002 002 032 008 625 002 05 140 017 242 082 014 003 027 235 0 0.05 0.03 0.5 0.05
022 003 478 0.87 003 002 039 002 6234 0.02 045 152 039 231 068 0.03 000 029 229 0.05 0 0.04 0.08 0.02
039 004 481 059 000 002 033 004 6366 0.06 041 133 022 237 0.8 010 003 018 229 0.03 0.04 0 0.13  0.01
047 003 6.11 107 011 0.07 080 011 6643 0.09 023 224 051 321 118 0.06 009 015 320 0.15 008 0.13 0 0.09
030 004 4.8 064 001 002 038 001 6357 006 035 143 035 234 079 005 001 019 229 0.5 0.02 001 0.09 0

d(zz)=

Figure 2. Algorithm of clustering of regions of Ukraine by the level of financial inclusion of the population in the market of bank loans.
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With the help of IBM SPSS Statistics, we carried out the cluster analysis of the set parameters within which there was a
hierarchical aggregation of objects, the process of which can be schematically shown in the form of the dendrogram (tree-
like diagram containing n levels, each of which corresponds to one of the steps of the process of sequential aggregation
of clusters) (Klebanova et al. (2018)) [7]. It is presented in Figure 3, where: 1 - Vinnytsia, 2 - Volyn, 3 - Dnipropetrovsk,
4 - Donetsk, 5 - Zhytomyr, 6 - Zakarpattya, 7 - Zaporizhzhia, 8 - Ivano-Frankivsk, 9 - the city of Kyiv and the Kyiv Oblast,
10 - Kirovograd, 11 - Luhansk, 12 - Lviv, 13 - Mykolaiv, 14 - Odesa, 15 - Poltava, 16 - Rivne, 17 - Sumy, 18 - Ternopil, 19
- Kharkiv, 20 - Kherson, 21 - Khmelnytsky, 22 - Cherkasy, 23 - Chernivtsi, 24 — Chernihiv.

5 10

15 20

17 —
21 —
10 —
27
67
57
22—
20 —
87
24—
16
23
13 —
11
18 —
4

17
15 —
77
14 —
19 —
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3 —

9

Figure 3. Dendrogram of clusters of regions of Ukraine by the level of financial inclusion of the population in the market of bank loans in

2021.

IBM SPSS Statistics determined the results of the assessment to be reliable, so as a result of Ward's cluster analysis of
the regions of Ukraine in order to group them by the level of household access to the bank loan market, the following
clusters were formed (Table 4):

Table 4. Clusters of regions of Ukraine by the level of financial inclusion of the population in the market of bank loans in 2021.

Cluster 1 - low-level regions

(L)

Cluster 2 - middle-level re-
gions (M)

Cluster 3 - high-level regions

(H)

Cluster 4 — advanced-level
regions (A)

Regions

Volyn
Zhytomyr
Zakarpattya
Ivano-Frankivsk
Kirovograd
Luhansk
Mykolaiv
Rivne
Sumy
Ternopil
Kherson
Khmelnytsky
Cherkasy
Chernivtsi
Chernihiv

Vinnytsia
Donetsk
Zaporizhzhia
Lviv
Poltava

Dnipropetrovsk
Odesa
Kharkiv

The city of Kyiv the Kyiv Oblast

As you can see, the hypothesis that the city of Kyiv and the Kyiv Oblast will be classified as a separate cluster has been
confirmed, which is quite justified given the high concentration of population, business, government agencies, banking
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institutions and financial infrastructure in this region. Dnipropetrovsk, Odesa and Kharkiv regions expectedly were among
the regions with a high level of financial inclusion of the population in the market of bank loans, as the regional centres
here are cities with a population of millions, whose potential in meeting the needs of households in banking services is
good. The cluster with the average values of the studied indicators included Vinnytsia, Donetsk, Zaporizhzhia, Lviv and
Poltava regions, while the group with the worst situation with public access to bank loans was the largest and consists of
15 oblasts.

Using a similar methodology, we conducted a cluster analysis of the regions of Ukraine according to the same indicators
in 2017-2021 to track how the composition of regional clusters changed during this period. The results of this study are
presented in Table 5.

Table 5. Dynamics of clusters of regions of Ukraine for 2017-2021. (Source: formed by the authors)

Region 2017 2018 2019 2020 2021
Vinnytsia M M M M M
Volyn M L L L L
Dnipropetrovsk H H H H H
Donetsk L L TH L ™M
Zhytomyr L L L L L
Zakarpattya M L L L L
Zaporizhzhia M L TH M M
Ivano-Frankivsk M L L L L
The city of Kyiv and the Kyiv Oblast A A A A A
Kirovograd M L L L L
Luhansk L L L L L
Lviv H M tH M M
Mykolaiv M M tH L L
Odesa H H H M TH
Poltava M M M M M
Rivne L L L L L
Sumy L L L L L
Ternopil L L L L L
Kharkiv H M tH M TH
Kherson M L L L L
Khmelnytsky L L L L L
Cherkasy M L L L L
Chernivtsi L L L L L
Chernihiv M L L L L

As can be seen in Table 5, the largest changes in the composition of clusters took place in 2018, with the changes being
mainly related to the relocation of an oblast (region) to a group of oblasts (regions) with a lower level of financial inclu-
sion of population in the market of bank loans. This happened mainly due to the next wave of bank closures (in 2017, 14
banks left the market and 4 banks - in 2018) (The National Bank of Ukraine, 2022). The fewest changes took place in
2019, with the changes being related to the transition of the region to a higher cluster. In 2020, the situation with the
movement of regions between clusters worsened again.

Thus, we can conclude that before the war a number of regions of Ukraine have long-standing problems with the inclu-
sion of households in bank lending ignored by both state and local authorities and banks themselves. This gives grounds
to speak about the asymmetry of state and regional policy in the field of ensuring financial inclusion and the availability
of bank loans for the population. One can observe active events and information campaigns in those regions where there
is no such problem (for example, the city of Kyiv and the Kyiv Oblast), while the real need for them exists in other re-
gions (Sumy, Rivne, Luhansk, Ternopil, Chernivtsi, Zhytomyr and other regions from the 4th Cluster).

The low level of financial inclusion in the regions of cluster 4 negatively affected the formation of household income, and
therefore their sustainable development and the development of these regions as a whole. This is confirmed by statisti-
cal data of the State Statistics Service of Ukraine (Table 6), where the population with a low level of financial inclusion
has the lowest income.
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Table 6. Disposable income per capita, UAH. (Source: compiled by the authors according to [16])

Region 2017 2018 2019 2020 2021
Ukraine 47270 58442 69140 74688 90036
Vinnytsia 45436 55734 65503 70939 86274
Volyn 38514 46120 53990 57973 70061
Dnipropetrovsk 57333 74755 89042 94804 113085
Donetsk 25278 33840 39843 42219 49217
Zhytomyr 42684 52715 62571 66651 79328
Zakarpattya 33891 41418 47852 52379 60386
Zaporizhzhya 54261 65065 76062 83309 97924
Ivano-Frankivsk 40580 48724 56514 61088 71944
Kyiv 50664 65623 76232 80274 98771
Kirovohrad 42227 50373 58461 64510 76623
Luhansk 16416 21252 24975 27274 32223
Lviv 44981 56592 67353 73092 89441
Mykolayiv 45356 55469 64700 69884 85575
Odesa 50111 63153 75288 82007 96851
Poltava 48663 61649 72843 78813 95770
Rivne 40325 48184 55917 59350 70826
Sumy 45852 55829 65932 71955 87410
Ternopil 36204 43577 50536 55776 67467
Kharkiv 48370 56421 66547 75923 92746
Kherson 41695 50195 58129 63853 76532
Khmelnytskyi 43638 50640 58934 65411 78500
Cherkasy 41854 50600 59626 64852 79621
Chernivtsi 36215 42762 49142 54178 64130
Chernihiv 42501 51213 59972 65815 76777
Kyiv city 118208 143676 173677 182547 225321

Therefore, the conducted research confirms the usefulness and effectiveness of using the cluster approach in assessing
the level of financial inclusion of Ukrainian households and can be used to assess other areas of the financial services
sector.

DISCUSSION AND CONCLUSION

Based on the theoretical and empirical study, the following conclusions can be drawn.

Financial inclusion is the most important element in empowering the population to make informed decisions when manag-
ing its personal finances. Therefore, the main priority of the financial and credit policy of Ukraine for the coming years
should be strengthening and improving the quality of financial inclusion of the population in terms of improving access to
bank loans at the regional level.

Unlike other countries in the world, Ukraine is characterized by a low level of financial inclusion. To assess the level of
public access to bank lending in the regions of Ukraine, cluster analysis was used with such quantitative indicators as the
amount of loans per person, interest rates on loans and the number of banks. In the process of assessing the level of
financial inclusion of the population of regions of Ukraine in the market of bank loans, it was found that only the city of
Kyiv and the Kyiv Oblast have a higher level of financial inclusion, 3 regions (Dnipropetrovsk, Odesa and Kharkiv) have a
high level, 5 regions (Vinnytsia, Donetsk, Zaporizhzhia, Lviv, Poltava) have a medium level, and all other 15 regions
(oblasts) have a low level of financial inclusion. Moreover, the analysis showed that the problem did not arise recently, but
has existed for a long period of time, which indicates the lack of an effective mechanism for the settlement of the problem.

The reason for the low level of financial inclusion in the regions of the 4th Cluster and hence the ways to solve this problem
for such regions should be sought in the following.

Firstly, macroeconomic policies require changes that would guarantee an increase in the level of the average income of
citizens in problematic regions, the creation of new jobs, as well as the optimal distribution of intergovernmental transfers.
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Practice proves that the weaker the general economic situation of a particular area, the fewer opportunities its inhabitants
have to receive financial services. Given the foreign experience, notable is the issue of organizing a systematic review of
the financial market at the regional level to determine the balance of supply and demand for bank loans for households
and their availability to the general public, as well as the introduction of regulatory measures to remove existing barriers
to people's access to basic financial services.

Secondly, in Ukraine, the struggle for financial market inclusiveness is sporadic, as evidenced by the results of cluster
analysis. Therefore, it will be appropriate to approve at the national level the concept of increasing financial literacy in
order to build sustainable public confidence in financial services, improve understanding of modern digital technologies in
finance, as well as involve key market players in the development and implementation of such concepts. Moreover,
measures within the framework of such a policy should be developed taking into account the regional aspect and carried
out in those areas where the problem is most acute. The protection of the rights of consumers of financial services which
must be guaranteed by the state will also play an important role in gaining the trust of the population.

Thirdly, banks, for their part, need to transform themselves; given the reluctance to expand the branch network (namely,
the lack of access of a number of categories of citizens to bank branches, is one of the determinants of low inclusion) for
reasons of economy, they should shift the focus to remote banking. This is especially relevant given the trends of the last
two years: the rapid development of fintech, quarantine restrictions due to the COVID-19 pandemic, military action, the
need to develop an agency and partner network, and compliance with regulatory and KYC requirements.

While technologically better adaptive young and middle-aged people have already been able to get used to the new living
conditions online, most of Ukraine's population (the elderly people) continue to remain outside the banking network. Postal
services along with pharmacies, banks and insurance companies continued to operate even during periods of partial and
full lockdown in Ukraine during 2020-2021. And, as many domestic retirees receive pension benefits through branches of
the Ukrainian state-owned postal company, Ukraine will continue to have low financial inclusion rates unless appropriate
measures are taken.

The problem of population ageing is relevant not only for Ukraine but also for the CIS countries and "old" Europe. There-
fore, there is a need to create preconditions for the gradual transition of this vulnerable group to the sphere of banking
operations. Though the expansion of the network of branches of banks in regions 1 and 2 of the Clusters at first glance
may seem economically impractical, given the scale of potential customers with small revenues in the form of pension
benefits and financial assistance, in general, it will have a positive impact on building a stable base of demand and time
deposits. Elderly people are not prone to impulsive actions, conducting risky banking operations. On the contrary, their
psychological portrait can be described as well-balanced, conservative, with specific financial goals (financing current
needs, helping relatives, postponing to a "rainy day"). Therefore, strategies for the development of branch networks should
take into account the needs of the population least experienced in banking in order to both expand the customer base and
build trust with consumers of their services.

The problems of financial inclusion have especially intensified in Ukraine under the conditions of martial law when after
damage to the energy infrastructure in Ukraine there is a significant shortage of electricity. This led to the partial closure
of bank branches or the limitation of their work during the hours of the absence of light. In this direction, it is necessary
to intensify the work of banks to inform the population about the initiative of the National Bank of Ukraine - POWER
BANKING. This is a unified network of Ukrainian bank branches that will work and provide the necessary services to
customers even during a blackout [14]. It is also important to strengthen the level of financial inclusion in the de-occupied
territories and territories of the Western region, where population migration and the number of internally displaced persons
increased significantly in 2022. For such segments of the population, access to financial services, especially bank loans, is
extremely important today. This primarily concerns access to such bank products as mortgage loans under the Affordable
Mortgage Program at 3%, the "Affordable Loans 5-7-9%" Program and grants under the "eRobota" program.

The conducted research and the proposed algorithm of clustering of regions of Ukraine by the level of financial inclusion
of the population in the market of bank loans can be used to assess the state of financial inclusion of any country. Besides,
the results can be used to develop and implement methods of quality strategic management in order to gain a competitive
advantage in the market of banking services. It also provides an opportunity for senior management and leadership of
banks to ensure optimal pricing policy, proportionality between supply and demand for banking services and, thus, solve
long-term and current problems of streamlining banking services for people in different regions and creating conditions
for strengthening the competitiveness of domestic banks in the financial market.
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The authors of the article plan to use a cluster approach in future assessing the level of financial inclusion in Ukraine,
dividing its territories into de-occupied regions, regions close to hostilities (front-line regions), regions with the largest
number of internally displaced persons, etc.

10.
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Mavioposa T., TumoweHko 1., YpBaruesa C., YepHsx P., Jlyyis I1.

KJIACTEPHWIA NIAXIA B OLIHLUI AOBOEHHOIO PIBHSA ®IHAHCOBOI IHK/1HO3II HACEJIEHHSA
PEFIOHIB YKPATHU HA PUHKY BAHKIBCbKUX KPEOQUTIB

Mpobnema thiHaHCOBOI iHKIO3iT HACENEHHS € aKTYaNbHOIO B KpaiHax, L0 pO3BMBAOTLCS, Y TOMY YMCHi 1 B YKpaiHi. AHani3
CTaHy (hiHaHCOBOI iHK/IO3ii Ha perioHanbHOMY PiBHI 3aCBiAYMB HM3bKUI piBEHb HAaAAHHSA YKpaiHUSM (hiHAHCOBMX MOCHYT.
MeTa cTaTTi — OUiHWTK piBeHb (DiHAHCOBOI IHKO3ii AOMOroCNoAapPCTB perioHiB YKpaiHM Ha pUHKY 6@HKIBCbKMX KpeauTiB Yy
JIOBOEHHUI Nepioa 3a AONOMOroto iHCTPYMEHTIB KlaCTEPHOrO aHanisy Ta 06rpyHTyBaT MOX/IMBICTb X 3aCTOCYBaHHS ANs
¢opMyBaHHS epeKTMBHOI perioHanbHOI NOJITUKN AepXXaBW B KOHTEKCTI BifHOB/IEHHS Ta PO3BMTKY NMOCTPaXxaasimx Teputo-
pii, 30KpeMa 3 ypaxyBaHHsIM 3abe3neyeHHst JOCTyry HACeNeHHsl A0 KPeaUTHUX NMPOAyKTiB 6aHKiB. MeToaonoriyHuM iH-
CTPYMEHTOM JAOCNimKeHHS ByB KNacTepHUI aHanis. I3 oro AOMOMOrow po3pobsieHO anropuTM KiacTepusalii perioHis
YKpaiHu 3a piBHeM hiHAHCOBOI iHKMIO3ii HAaCeNeHHS Ha PUHKY 6aHKIBCbKUX KpeaWTiB 3 ypaxyBaHHAM TaKuX MOKA3HUKIB, SK:
KinbKiCTb 6aHKIBCbKMX BigAineHb, CyMa KpeauTy Ha oaHy ocoby, NPOLEHTHI CTaBku 3a kpeautamu disnyHum ocobam y
perioHax. Y pe3ynbTaTi KI1acTepHOro aHanisy copMOBaHO YOTUPU KAcTepu perioHiB YKpaiHu: i3 HU3bKUM, CepefHiM,
BMCOKUM Ta PO3BMHEHWM PIiBHSMW AOCTYNy AOMOroCrnofapcts A0 KpeAWTHUX MpOAYyKTiB 6aHKiB. BinbLiCTb yKpaiHCbKMX
perioHiB (15) e B AOBOEHHUIA Yac 6Yn0 BU3HAYEHO SIK TaKi, WO MaloTb HU3bKWI piBeHb iHAHCOBOI iHKMIO3ii HACeNeHHs
Ha pVHKY 6aHKIBCbkMX KpeauTiB. Lle A03B0Mno 3pobuTtn BUCHOBOK, WO Ui 06nacTi noTpebytoTb 0cob6nmBoi yBarn 3 60Ky
LeHTpanbHOi Ta MiCLeBOi Bfaau, a TakoxX (hiHAHCOBMX YCTAHOB LLOAO MOKPALUEHHS AOCTYMY HaceneHHs A0 6aHKiBCbKMX
nocnyr. O6rpyHTOBaHO HEOOXiAHICTb NOCUIEHHS (piHAHCOBOI iHKMIO3ii HAaceneHHs! B YKpaiHi Nig Yac BOEHHOrO CTaHy Ta B
MOBOEHHWIA Nepiof 3 ypaxyBaHHAM NoTpeb AeoKyrnoBaHUX Ta NpuUdpPOHTOBUX TEPUTOPIN, a TakoX PerioHiB i3 BENMKOIO
KiNbKICTIO BHYTPILUHBO NepeMilleHnx ocib.

KnouoBi cnoBa: ¢iHaHCcoBa iHKII03is, diHaHCKM AoMorocnoaapcTs, 6aHKIBCbKUI KpeauT, diHaHCOBUIA PUHOK, MPOLIEHTHA
CTaBKa 3a 6aHKIBCbKUM KPeAUTOM, KNacTepHWi aHanis, MeTos Bapaa, perioHanbHa eKoHOMika

JEL Knacudikaudia: G02, G21, G28, C38
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