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ABSTRACT

Different financial resources are used to finance the operational and innovative activities of enterprises, forming the
structure of their capital. Many studies have been conducted on the topic of businesses’ access to external financial
resources, such as loans. However, the topic of the relationship of financing patterns with the results of innovation activity
and the innovative potential of enterprises is still insufficiently studied. The aim of this article is to identify patterns of
financing Russian enterprises, as well as the specifics of financing innovative enterprises. As the main research method,
we used cluster analysis, which was conducted for two groups of Russian enterprises — large and small and medium-
sized (SMEs) businesses. The study is based on data from a survey of Russian companies conducted by the World Bank.
The results show that large enterprises use five financial patterns: equity, trading, lLoans, mixed financing,and government
subsidies. SMEs, on the contrary, are limited to the first four patterns. Special attention was paid to innovative companies,
among which most large enterprises rely on their own funds as the main source of financing. At the same time, small
and medium-sized innovative enterprises demonstrate a more flexible financial strategy, using a wider range of sources
to ensure their innovation activities. The data obtained is of great importance for the development of effective tools to
support innovation. Taking into account the identified features of the financial structure of companies, it is necessary to
develop measures aimed at stimulating innovation, taking into account the specifics of various types of enterprises. This
will not only increase the innovative potential of Russian companies, but also strengthen their positions in the domestic
and global markets.
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INTRODUCTION

New products and services are essential for
competitiveness and growth of businesses. Therefore,
companies carry out various innovation activities
in order to release new products [1]. Increasing
innovation activities in national companies could
have an impact on the growth of the national
economy in general [2, 3]. Therefore, enlarging the
share of innovative enterprises and their support
are considered to be the main objective in plans
and strategies to achieve the transformation to the
innovation economy [4].

The Russian economy is one of the emerging
economies where the government has developed
many strategies to increase the innovation activity of
Russian enterprises [5]. However, the share of innovative
enterprises in Russia remains tiny. Expenditure on
research and development (R&D) forms around 1% of the

© Korableva O.N., Maarouf A., 2025

166

national gross domestic product (GDP).! Moreover, only
9.1% of Russian enterprises were engaged in innovative
activities in 2021. The share of small and medium
enterprises (SMEs) that engaged in innovative activities
in 2019 is around 5.8%.% Nevertheless, SMEs account
for around 22% of the Russian GDP?® with government
strategies to enlarge their share to 40% by 2030.*
Innovative activities require many human, financial
and technological resources. Access to finance is
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considered to be one of the main resources that could
foster innovative projects in enterprises. However,
innovative enterprises’ access to external financial
resources could be hindered by many factors. The main
reason for hindered access is the high risks inherent in
innovative activities. These risks are caused by the sunk
cost of innovative projects and the lag between investing
the resources and getting a return on them. Another kind
of risk is related to the nature of the results of innovative
activities. Innovative projects end mainly with intangible
assets that could not be used as collateral for credits
and could be used by rivals in case of no protection of
intellectual property [6, 7].

All the aforementioned factors could influence
innovative access of enterprises to external financial
resources. Correspondingly, these factors influence the
enterprises’ capital structure which reflects the share of
different internal and external resources in enterprise
capital. Therefore, understanding the capital structure
of enterprises and its relationship with their innovative
performance and innovation potential could boost the
development of government strategies by decision-
makers that work on enhancing the access of enterprises
to external financial resources and their innovation
activities.

This article is dedicated to identifying different
patterns in the capital of Russian large enterprises and
SMEs and the distribution of innovative enterprises
on these patterns. This is a relevant issue for Russian
businesses, where credit financing is seen as one of
the main external financial resources [8]. Therefore,
it is critically important to develop effective financial
measures to stimulate the innovation activity of the
Russian enterprise [9, 10]. Our article contributes to
the economic literature by first defining the financing
patterns of Russian enterprises and differentiating
between the financing patterns of large enterprises and
those of Russian SMEs. Moreover, the distribution of
innovative enterprises on these patterns was identified.
Hence, it is possible to develop related policies and
measures to support access of enterprises to external
financial resources and to stimulate their innovation
activity.

The research starts by introducing a literature review
of the major works in this field and their approaches to
defining the capital structure of enterprises. Further,
a clustering analysis has been conducted to define
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Russian enterprises’ financing patterns is explained
in the methodology. The results of this analysis were
discussed and compared to the results of other studies
in different countries in the discussion.

LITERATURE REVIEW

In recent years, there has been a growing interest
in studying capital structure. More studies were
dedicated to exploring the structure of different
resources (internal funds, credits, and equity) that
form the enterprise capital. Some studies focus on the
determinants of capital structure [11], while others
focus on the specifics of different sectors or different
countries by making a cross-country comparison
[12]. Another aspect of research studies the influence
of financial systems on the financing patterns of
enterprises [13, 14].

Many articles were dedicated to the problem of
restricted access of innovative enterprises to finance,
its rationales, and consequences on the innovative
development of enterprises. Fewer studies aimed to
analyze the demand for external financial resources
and the influence of national economic development
on choosing the external financial resource [15-19].
Other studies have examined the capital structure of
innovative enterprises to different identify enterprises
financing patterns and their relationship with enterprises
characteristics, such as enterprise size, sector, and age
[20-23].

Cluster analysis is one of the main methods to study
the capital structure of enterprise. This method is used
to identify a few groups (clusters) that differ from each
other by the share of external financial resources. These
clusters form different financing patterns of enterprises.
The characteristics of enterprises in each cluster are
also identified to understand their relationship with
enterprise capital structure. Mortiz et al. [24] studied
the capital structure of European SMEs and identified six
financial patterns. These patterns are (mixed financed
SMEs, state-subsidized SMEs, debt-financed SMEs,
flexible debt-financed SMEs, trade-financed SMEs, and
internally financed SMEs). Around 40% of European
SMEs are internally financed and 20% are debt-financed.
The results of the following research confirmed Mortiz’s
results and identified an additional financing pattern —
active financed enterprises. Furthermore, the results
confirmed the use of credits among SMEs to a greater
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extent compared to the use of equity sales in enterprises’
capital [25].

The financial patterns of R&D in German companies
were studied by Belitz and Lejpras in their papers [26,
27], where they identified four clusters. The majority of
German enterprises finance their R&D activities with
their internal resources. Mainly, they are large enterprises
that conduct R&D in-house and do not cooperate with
other sides. Further research by Masiak et al. confirms
that small enterprises’ access to government grants and
other financial resources (credits and equity) is restricted
in comparison with large enterprises’ access. Small
enterprises depend mainly on their internal resources
even in comparison with medium enterprises. However,
they receive short-term credits more than the last [28].

The relationship between SMEs’ financing patterns
and enterprises’ innovation activities in Europe was
studied by Btach et al. [29]. The results confirmed
that loans are the main external financial resources of
European SMEs. However, the research has not explored
the relationship between the kind of innovative results
and the financial resources. SME dependence on loans
as the main external financial resource contradicts the
results of Hall and Lerner [30] which implies that equity
is the main external financial resource of SMEs. However,
their findings are consistent with those of Kerr and Nanda
[31] who noted the growing importance of loans as a
source of innovation financing.

This article can contribute to economic literature by
exploring the difference in financing patterns between
large enterprises and SMEs in Russia and by comparing
the financing patterns of Russian and European SMEs.
Furthermore, the financing patterns of enterprises with
elements of innovation potential, for instance, using
foreign technologies or purchasing intangible assets
are discovered.

METHODOLOGY
To study the relationship between innovation activities,
innovation potential, and enterprise capital structure
cluster analysis has been conducted. The analysis was
carried out in two stages. Firstly, hierarchical clustering
(ward algorithm) was applied to identify the cluster
number [32]. In addition, k-means clustering was used
to divide the enterprises into clusters and define the
main characteristics of each cluster. Thus, it is possible
to conduct a taxonomic analysis of Russian enterprises’
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capital structure and its relation to the results of
innovation activities and innovation potential [33].
Our data are the results of the World Bank enterprises
survey that has been conducted in Russia in 2019.° The
sample includes 1283 observations of large, medium,
and small Russian enterprises. The sample was divided
into 2 groups: large enterprises and small and medium-
sized enterprises (SMEs) differ in their financing
methods, as suggested by economic literature. Analysis
variables contain active clustering variables which are
the variables that are used in clustering and passive
clustering variables which are used to describe the
clusters’ characteristics. Active variables reflect the
capital structure of enterprise, while passive variables
reflect the enterprise’s innovation potential and results
of innovation activities.

Passive variables include control variables that
describe the enterprise’s general characteristics, for
instance, sector, government share, and holding
membership. A full list of active and passive clustering
variables is in Table 1.

Result Analysis
Descriptive Statistics
Our sample includes 1,283 observations which have
been divided into two groups. The first group consists
of large enterprises (382 observations), and the second
group contains small and medium-sized enterprises
(SMEs) (901 observations). The descriptive statistics
for each group are presented in Fig. 1.

Characteristics of SMEs and large enterprises are
different in many aspects though we had to divide
the sample into two groups before clustering. More
large enterprises tend to have written strategies and
obtain external knowledge than SMEs. Moreover, 28.8%
of large enterprises spent on R&D in the last 3 years
while this figure for SMEs is 15%. Regarding the results
of innovation activities, large enterprises that have
participated in the survey tend to introduce product
innovation more than the participating SMEs, while
for process innovation activity the difference is small.
Correspondingly, the share of large enterprises that
obtained external knowledge is two times more than that
for SMEs. Furthermore, around 11% of large enterprises

SWorld Bank, Enterprise Survey 2019. The Russian
Federation. URL: https://microdata.worldbank.org/index.php/
catalog/3564 (accessed on 19.11.2022).
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Table 1

Clustering Analysis Passive and Active Variables

Variable

Description

Passive clustering variables

Control variables

Sector

Variable takes 2 values — 0 for manufacturing enterprises and O for
service enterprises

Part of a multi-establishment Firm

Variable takes 2 values — 1 if the enterprise is a part of a multi-
establishment Firm and 0 otherwise

Owned by government

Variable takes 2 values — 1 if the government owns 10% of the
enterprise or more and 0 otherwise

Exporting enterprise

Variable takes 2 values — 1 if enterprise export its products to other
countries and O otherwise

Applying on credits

Variable takes 2 values — 1 if enterprise applies on credit in the last
fiscal year and O otherwise

Innovation activities results variables

Product innovation

Variable takes 2 values — 1 if the enterprise developed a product
innovation in the last 3 years and O otherwise

Process innovation

Variable takes 2 values — 1 if the enterprise developed a process
innovation in the last 3 years and 0 otherwise

Innovation potential variables

Written business strategy

Variable takes 2 values — 1 if the enterprise has a written business
strategy and O otherwise

Acquisition of external knowledge

Variable takes 2 values — 1 if the enterprise spent on acquisition of
external knowledge and 0 otherwise

R&D

Variable takes 2 values — 1 if the enterprise spent of R&D in-house or
out-house in the last 3 years and O otherwise

Using of foreign technology

Variable takes 2 values — 1 if the enterprise uses technology licensed
from a foreign-owned company and 0 otherwise

Buying intangible assets

Variable takes 2 values — 1 if the enterprise has purchased any
trademarks, copyrights, patents, or other intangible assets in the last
fiscal year and O otherwise

Active clustering variables

Capital structure variables

Internal funds share

% of working capital financed from internal funds/retained earnings

Bank financing share

% of working capital borrowed from banks

Non-bank financial institutions share

% of working capital borrowed from non-bank financial institutions

Suppliers/customers funds share

% of working capital purchased on credit/advances from suppliers/
customers

Government grants share

% of working capital in government grants

Bonds share

% of working capital in issued bonds

Source: Compiled by the authors.
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Fig. 1. Descriptive Statistics of Large Enterprises and SMEs Participating in the Survey, %
Source: Compiled by the authors using the data of WB Enterprise Survey 2019 — the Russian Federation.

are part of establishments, while this figure is only 1.3%
among SMEs. Also, government share is more popular
among large enterprises than among SMEs. SMEs that
operate in the service sector are twofold more than large
enterprises.

The main financial resource for Russian large
enterprises and SMEs remains their internal funds. This
resource on average consists of more than 73% of the
capital structure of large enterprises and more than
78% of SMEs’ capital structure. However, the standard
deviation of financial resources share is large. Thus,
enterprises are different in their capital structure. The
second main resource is the credits from suppliers
and customers. This resource forms around 13% of
the capital structure for both enterprises type. Large
enterprises’ access to credits from the bank and non-
bank institutions is better than SMEs’ access, which
compiles the mainstream economic literature. Other
external financial resources (government grants and
bonds) consist of a tiny share of the capital structure of
enterprises (Table 2). Clustering large enterprises and
SMEs enable us from defining different groups of capital
structure in both enterprise types and reveal their main
characteristics.
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Clustering Results

Depending on the results of hierarchical clustering
large enterprises are distributed onto five financing
patterns (clusters), while SMEs are distributed on 4
patterns. The distribution of both large enterprises and
SMEs among the patterns is not even which means that
there are dominant financing patterns for both types of
enterprises. To obtain a more representative image of
the Russian enterprises the observations’ weights were
taken into account when calculating the distribution of
enterprises on clusters and cluster characteristics.

Large Enterprises
Most of the large enterprises 57.5% are internally
financed enterprises. The internal financial
resources equal more than 92% on average for
internally financed enterprises. Internal resources
for the four other clusters consist of around half of
their financial resources on average. The second
large cluster (27.5% of all Russian large enterprises)
is trade-financed enterprises. These enterprises
depend on loans they get from suppliers and
customers as their main external financial resources
(36%). The third large group is the credit-financed
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Table 2

Capital Structure of Russian Large Enterprises and SMEs (%)

Internal funds 73.8 234 78.8 223
Bank credits 9.1 14.6 6.3 11.6
Non-bank financial institutions 13 6.4 0.5 4.5
Suppliers/ customers 12.6 16.8 13.0 17.2
Government grants 0.9 4.5 0.2 2.1
Bonds 0.9 44 0.1 1.4
Other 14 6.6 11 5.4

Source: Compiled by the authors using the data of WB Enterprise Survey 2019 — the Russian Federation.

enterprises, and which consist of around 12.5% of
large businesses. Credits from financial and non-
bank financial institutions form more than 41% of
their financial resources (Fig. 2).

The other two clusters contain around 2.8% of
Russian large enterprises. These clusters consist of
state-subsidized and mixed-financed enterprises. Mixed
financed enterprises use different external financial
resources. For these enterprises, bonds form 18.8% of
financial resources, while credits from banks and non-
bank financial resources form more than 22% of financial
resources. State-subsidized enterprises depend on
government subsidies for 23% of their financial resources
on average, while bank credits form the main part of
external financial resources (Fig. 3).

SMEs
Most of the Russian SMEs (around 60%) are internally
financed where the internal funds consist of around
94% for these enterprises on average. Other SMEs’
clusters depend on internal resources for more than
50% of their financial resources.

The other two main clusters are credit-financed and
trade-financed enterprises. Trade-financed SMEs depend
in around 39% of their financial resources on credits from
customers and suppliers. Bank and non-bank credits in
credit financed SMEs for more than 31% of their financial
resources. The smallest cluster is the mixed-financed
SME:s that depend on a mix of external financial resources
including bonds (7.5% on average) (Fig. 4, 5).
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Large Enterprises Clusters Description

1. Internally-financed: the largest cluster of large
enterprises that contain more than 57% of them. More
than 60% of service large enterprises are internally
financed and around half of the enterprises have a
government share. This cluster contains more than
70% of enterprises that introduced product innovations
in the last three years and more than 83% of those
that introduced process innovation. Regarding the
innovation potential, this cluster includes more than
81% of enterprises that spent on R&D in the last
three years, 65% of enterprises that obtained external
knowledge, and more than 71% of enterprises that
have written strategy.

2. Trade-financed: the second largest cluster,
which contains more than 8% of innovative product
enterprises and more than 6% of innovative process
enterprises. Around 39% of government-owned
enterprises and 25% of large service enterprises have
this funding pattern. This pattern is typical for around
12% of companies that spend on R&D, 20% of large
companies with a written strategy, and 27% of those
who obtain external knowledge

3. Credit-financed: more than 12% of large
enterprises are credit financed. The number of
enterprises that introduced product innovation in
this cluster is comparable to that of trade-financed
large enterprises (around 8%). Less than 5% of large
enterprises with process innovation have this financing
pattern. Around 13% of service large enterprises are
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Source: Compiled by the authors using the data of WB Enterprise Survey 2019 — the Russian Federation.

Internally financed

Credit financed 50,4

] |

0 10 20 30 50 60 70 80 90 100
m [nternal funds m Banks ® Non-bank financial institutions
Suppliers/Customers B Government grants ® Bonds

® Other

Fig. 3. Large Enterprises Financing Resources, %

Source: Compiled by the authors using the data of WB Enterprise Survey 2019 — the Russian Federation.

in this cluster. However, the cluster does not contain
any enterprises with government shares. Regarding
innovation potential, less than 3% of large enterprises
that spend on R&D are in this cluster. Additionally
4% and 5% of large enterprises that obtain external
knowledge and have written strategies, respectively.

4. Mixed-financed: these enterprises are few
(around 1.4% of large enterprises). Enterprises in
this cluster are manufacturing enterprises that do
not have a government share. Around 4% of large
enterprises that obtained external knowledge have
this financing pattern. More than 8% of enterprises
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that introduced product innovation and 5.6% of
those that introduced process innovation are in this
cluster.

5. State-subsidized: the smallest group of large
enterprises for which government grants consists of 23%
of their capital structure on average. 13.2% of enterprises

with this financial pattern are with government share.

Less than 5% of enterprises with product innovations
are in this cluster. Nevertheless, only around 2% of
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enterprises that spent on R&D and that have written
strategies are in the state-subsidized cluster (Fig. 6).

SMEs Clusters Description
1. Internally-financed: the largest cluster for
Russian small and medium-sized enterprises (SMEs).
Approximately 60% of SMEs use this financing scheme.
It is worth noting that more than 62% of SMEs in the
service sector are part of this cluster. With regard to the
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Fig. 6. Large Enterprises Characteristics Distribution on Clusters, %
Source: Compiled by the authors using the data of WB Enterprise Survey 2019 — the Russian Federation.

results of innovation activities, approximately 35% and
50% of SMEs that have introduced product and process
innovations, respectively, use this funding model. Less
than half of SMEs that have spent on research and
development (R&D) in the past three years are part
of this group. Moreover, around 60% of both SMEs
with written strategy and that have obtained external
knowledge is internally financed.

2. Trade-financed: the second large cluster for
SMEs, in which present around 19% of SMEs in the
service sector. 15% of both SMEs with written strategy
and that have spent on R&D in the last three years
are trade financed. Furthermore, 20% of product
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innovative SMEs and 23% of process innovative SMEs
use this financing pattern.

3. Credit-financed: this cluster includes around
16% of SMEs in the service sector. The share of product
innovative SMEs in this cluster is more than that in
trade financed clusters (more than 22%), while process
innovative SMEs are two folds less in this cluster than
in trade financed SMEs. More than 18% of SMEs that
spent on R&D and developed written strategies have
these financing patterns. However, 13.4% of SMEs that
obtained external knowledge are credit financed.

4. Mixed-financed: SMEs in this cluster are
mainly manufacturing firms with government shares.
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Many of them introduced product and process
innovation in the last three years (22.3% of SMEs with
product innovations and 16% of SMEs with process
innovation). Furthermore, 20% of SMEs that spent on
R&D have this financing pattern (Fig. 7).

DISCUSSION
Russian large enterprises and SMEs differ in their capital
structure. The financing patterns of large enterprises are
more diverse than those of SMEs. Nevertheless, Russian

SMEs have fewer financing patterns than European SMEs.

Internal funding remains the main pattern for Russian
enterprises. However, more Russian large enterprises
and SMEs (around 58% and 60%, respectively) have
this pattern while only 40.6% of European SMEs are
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internally funded [33]. Russian enterprises are more
reliant on loans from their suppliers and customers than
Europeans. More than 20% of large enterprises and SMEs
are financed through trade.

Other patterns of financing, mainly, credits and
bonds are less familiar for Russian enterprises than
Europeans. This could mean that these two instruments
are less developed and the access of Russian enterprises
to these instruments is limited. Regarding the
relationship between innovation results and financing
patterns, most of the large innovative enterprises
and internally funded. It is noteworthy that around
30% of large enterprises with product innovation
are not internally funded while this figure is around
20% for large enterprises with process innovation.
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However, innovative SMEs have more diverse financing
patterns. Only 35% of SMEs with product innovation
are internally financed, while this figure is more than
50% for SMEs with process innovation.

Although the largest share of Russian innovative large
enterprises is internally funded, most internally funded
enterprises that have enough resources did not introduce
product or process innovation in the last three years. This
is also the case for Russian SMEs. European innovative
enterprises are better represented in the internally funded
pattern (34%). Furthermore, the share of European SMEs
that are credit-financed is more than credit-financed
Russian SMEs [24].

Regarding the innovation potential elements larger
share of not internally financed large enterprises and
SMEs in Russia have elements of innovation potential,
in particular purchasing intangible assets and using
foreign licensed technology. These companies could
potentially become innovative enterprises and they
should be encouraged to introduce product and process
innovations.

Large enterprises that purchased intangible assets or
use foreign licenses are mainly distributed on internally
financed and trade financed clusters. Enterprises of
other financing patterns are less represented among
these enterprises. The situation is different for Russian
SMEs where around 45% of not internally financed or
trade-financed enterprises purchased intangible assets.
However, this figure is lower for SMEs that use foreign
licensed technology (approximately 18%).

It is noteworthy that around 50% of large enterprises
and 60% of SMEs that applied for credits in the last
financial year were not credit-financed. Russian
enterprises with different financing patterns require
external financial resources for their activities from
banks even if these resources are not their primary
source of funding.

CONCLUSION
The financing patterns of enterprises reveal their capital
structure and the main financial resources that they
use. The financing patterns of large Russian enterprises
and SMEs were discovered using cluster analysis. This

method is used to divide enterprises into groups based
on their similarities in their capital structure.

Most Russian large enterprises and SMEs, almost
58% and 60% respectively, are in the group of internally
funded enterprises. This means that internal funds
consist, on average, for more than 90% of their capital
structure. The second large cluster for both large
enterprises and SMEs are trade funded enterprises.
These enterprises depend on loans from suppliers and
customers, on average, in more than 35% of their capital
structure. More than 12% of large enterprises and 16%
of SMEs are credit financed. Enterprises of this cluster
use bank and non-bank credits as a resource for more
than 40% of their capital for large enterprises and for
more than 31% of their capital structure for SMEs. Other
financing patterns, for instance, bond-financed and
mixed financed are not popular. They consist of no more
than 3% of large enterprises and SMEs’ capital structure.

Studying the distribution of innovative enterprises
on clusters reveals that the majority of large enterprises
with product innovation and with process innovation
are internally funded. However, this is not the case for
Russian SMEs, where internally funded SMEs that have
introduced product innovation in the last three years
account for around 35% of all Russian innovative SMEs.
However, innovative large enterprises and SMEs consist of
a tiny part of internally funded enterprises. Furthermore,
it is important to stimulate innovative activities in
Russian SMEs mainly by financial instruments while
this is not the case for large enterprises that need other
kinds of instruments to stimulate them to introduce new
products. This conclusion is supported by the fact that
more than 50% of Russian SMEs that have spent on R&D
over the last three years have not been internally funded.

Stimulating the innovativeness of not internally
funded large enterprises could be done by supporting
them in purchasing intangible assets of foreign licenses.
These instruments that enhance enterprises’ innovation
potential are mainly used by large enterprises that are
internally financed or trade-financed. However, many
credit-financed and mixed-financed SMEs use these
instruments. This fact could partially explain their
innovative activities.
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