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ABSTRACT 

The article is aimed at studying the dynamics of industry debt of industries in the domestic currency of the north-

western economic region of the Russian Federation in order to form an objective structure and dynamics of the 

distribution of overdue credit funds, taking the actions of the Central Bank of the Russian Federation into 

account. The trend analysis methodology has been highlighted and the author’s approach for calculating the 

interest rate and deflator index has been created, which takes daily fluctuations in the key interest rate into 

account in order to determine the real cost of borrowed funds when calculating monthly indicators, and also 

methods of comparative and structural analysis of the following industries debt and individual indicators related 

to transaction costs and the impact of the financial regulator, the total amount of cash losses are applied: mineral 

extraction, manufacturing, production and distribution of electricity, gas and water, agriculture, hunting and 

forestry, construction, transport and communications, wholesale and retail trade; repair of motor vehicles, 

motorcycles, household goods and personal items, real estate operations, rent and service provision, other 

activities, for the completion of settlements. The need for implementing measures of state and social support to 

create prerequisites for the sustainable development of the region’s economy through the optimization of 

monetary policy has been identified, considering the regional development of homogeneous productions and the 

formation of an optimal distribution of resources in the studied area. 
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1. INTRODUCTION 

The problem of accounts payable is an important 

factor hindering the development of the optimal 

territory economy structure [1]. The formation of a 

large volume of borrowed funds with enterprises 

carrying out homogeneous activities entails 

economic instability of development with a high risk 

of the industry’s transition to depressed development 

when the conditions of the financial sector of 

economy change or the production profitability 

changes [2]. A high degree of lending to industrial 

complexes of the region can, in the long term, lead 

the general development of the region to a problem 

one [3]. Studying the economy of the north-western 

economic area of Russia will point to the industries 

with the highest borrowed capital and which, 

therefore, are a risk group in the event of 

unfavorable conditions. 

2. MATERIALS AND METHODS 

To achieve the purpose of the study, it is 

necessary to determine the nature and dynamics of 

accounts payable in the context of the seasonality of 

the development of industries in the north-western 

economic area of Russia (Leningrad, Novgorod and 

Pskov regions). When carrying out the study, it is 

required to exclude an anomalous phenomenon in 

sectoral lending, the federal city of St. Petersburg, 

which has tendencies that are characteristic not for 

even territorial development in the field of financial 

activities, but for the development of the financial 

sector of a large metropolitan area, which can skew 

Advances in Economics, Business and Management Research, volume 208

Proceedings of the International Scientific and Practical Conference Strategy of Development of

Regional Ecosystems “Education-Science-Industry” (ISPCR 2021)

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 292



the final result. The study examines the debt 

development in various industries for the period 

from September 2021 to December 2022, taking the 

key rate of the Central Bank of the Russian 

Federation into account [4]. 

The questions of this study are: 

• studying the trends in the dynamics of 

changes in accounts payable in the sectors of 

the north-western economic area (except for 

the federal city of St. Petersburg) for the 

period from September 2021 to December 

2022; 

• studying the trends in the dynamics of 

changes in accounts payable in the industries 

of the north-western economic area for the 

period from September 2021 to December 

2022 using 2017 base prices; 

• identifying industries in the north-western 

economic area with a high share of real debt 

and loss of financial resources in the form of 

a natural inflation rate and the possibility of a 

problematic development. 

The purpose of the study is to determine the need 

for additional financial support for individual 

industries in the north-western economic area for the 

tactical period, considering the development of the 

key rate of the Central Bank of the Russian 

Federation to optimize the financial stability of 

homogeneous industries in the study area and to 

prevent the emergence of structurally depressed 

industries and problematic economy development in 

whole. 

To achieve the purpose of the study, the 

methodology of trend analysis has been applied, 

taking the determination coefficient into account, a 

comparative analysis has been carried out with the 

reduction of indicators to the prices of the first 

sampling period – base prices – taking the change in 

the key rate of the Central Bank of the Russian 

Federation into account, a structural industry 

analysis of debt has been applied as well. 

To form the sample, data from statistical 

bulletins of the Central Bank of the Russian 

Federation has been used by the ratio of credit dept 

provided to legal entities – residents and individual 

entrepreneurs – in rubles, by type of economic 

activity and certain areas of using funds in rubles 

with a volume of 50 indicators in a direct time 

sequence with a 1 month time interval, starting from 

July 2017, and forming trends in current prices of 7 

homogeneous other industries by transaction costs of 

lending services. The classification of directions has 

remained unchanged since 2007. A trend analysis in 

current prices for each indicator has been applied to 

determine the nature of the dynamics of the region’s 

production debts development without taking the 

interest rate into account (1):  

 𝑌з(𝑥) = ∑ (𝑌𝑗)𝐽
𝑛=1 , 𝑚𝑙𝑛. 𝑟𝑢𝑏.  (1) 

where: Yj – the function of the nominal debt of the j-

th homogeneous production and transaction costs of 

settlements according to the classification of the 

Central Bank of the Russian Federation, mln rubles; 

x – an independent temporary variable used in the 

period [1; 66] of the key interest rate for each month 

(2): 

 𝑅𝑖(𝑥) =
∑ (𝐾𝑖)𝑖
𝑛=1 ∗𝑓𝑖 

𝑇𝑖
, % (2) 

where: Ki – the daily value of the annual key interest 

rate, %; fi – the number of days with a certain key 

interest rate value of the i-th month, days; Ti – the 

number of days in a year. 

Based on the monthly key interest rate, the 

deflator index values for each study period have 

been determined (3): 

 𝐼𝑑𝑖(𝑥) = 𝐼𝑑(𝑖 − 1) (1 +
𝑅(𝑖−1)

100
) , shares (3) 

where: R (i-1) – a monthly percentage of the key 

interest rate of the previous month, %; Id (i-1) – a 

monthly deflator index for the previous month, 

shares. 

Further, the real amount of debt has been 

determined using the index to determine the debt at 

basic prices of July 2017 (4): 

 𝑌рз(𝑥) = ∑ (𝑌𝑗)/𝐼𝑑𝑖𝐽
𝑛=1 , 𝑚𝑙𝑛. 𝑟𝑢𝑏.  (4) 

The total volume of debt cash losses due to the 

presence of the key interest rate value of the Central 

Bank of the Russian Federation different from 0% is 

expressed and a trend of the phenomenon is built 

(5): 

 𝐿(𝑥) = 𝑌з − 𝑌рз,𝑚𝑙𝑛. 𝑟𝑢𝑏.  (5) 

Formula (1) has been transformed using the sum 

of real debt in prices of the base period of 

homogeneous production and transaction costs of 

settlements, as well as the total amount of cash 

losses (6): 

 𝑌з(𝑥) = ∑ (𝑌рз𝑗 + 𝐿𝑗),𝑚𝑙𝑛. 𝑟𝑢𝑏.𝐽
𝑛=1  (6) 

Forecasting has been carried out using the trends 

of nominal and real value of business debt for the 

period up to December 2022 (for 16 periods) and the 

shares of debt of homogeneous industries have been 
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revealed. 5 industries with the largest share of debt 

during the forecasting period have been selected for 

the study. 

3. RESULTS 

Having studied the trends in the debt 

development, the main trends in the change in 

borrowed funds of homogeneous industries, which 

are represented by functions with a polynomial and 

exponential nature, have been identified.  

The nonlinear nature of the indicator under 

consideration has indicated the instability of the debt 

development, associated, first of all, with the general 

market environment. 

The trends in homogeneous industries, as well as 

the general trend in the debt development have been 

identified (7, 7.1-7.10), which is a combination of 

the following functions:  

𝑌з(𝑥) =  −0.025𝑥4 + 4.5887𝑥3 − 18.7265𝑥2 − 6616.317x + 1303.5 ∗ 𝑒0.8518𝑥 + 361930, 𝑅2

= 74.32588,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7) 
 

{
 
 
 
 
 

 
 
 
 
 

Yдпи =  6.2556 ∗ 𝑥2 − 422.23𝑥 + 7095.7,  𝑅2 = 0.7248,   𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.1)

Yоп = 184.33 ∗ 𝑥2 − 6675.9𝑥 + 174565,  𝑅2 = 0.7867,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.2)

Yпрэгв = −0.0004𝑥4 − 0.6629𝑥3 + 69.045𝑥2 − 1833.2x + 21860,  𝑅2 = 0.8491,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.3)

Yсхолх = 0.6482𝑥2 + 179.41𝑥 + 45165,  𝑅2 = 0.4317,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.4)

Yc =  12.969 ∗ 𝑥2 − 921,84x + 37446,  𝑅2 = 0.7577,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.5)

Yтс =  1303.5 ∗ 𝑒0.8518𝑥, 𝑅2 = 0.8485,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.6)

Yорт = −18.243 ∗ 𝑥2 + 1175.8𝑥 + 21268, 𝑅2 = 0.7411,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.7)

Yони = −0.0246𝑥4 + 5.2516𝑥3 − 286.99𝑥2 + 4975.8x + 9292.4,  𝑅2 = 0.6831,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.8)

Yпо =  13.496 ∗ 𝑥2 − 988.16𝑥 + 21338, 𝑅2 = 0.7787,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.9)

𝑌р = −0.2373 ∗ 𝑥2 + 29.193𝑥 + 1998, 𝑅2 = 0.4988,𝑚𝑙𝑛. 𝑟𝑢𝑏. (7.10)

 

where: Yдпи, Yоп, Yпрэгв,Yсхолк, Yc, Yтс ,Yорт, Yони, Yпо, Yр, – the nominal trends in loan debt (mineral extraction, 

manufacturing, production and distribution of electricity, gas and water, agriculture, hunting and forestry, 

construction, transport and communications, wholesale and retail trade; repair of vehicles, motorcycles, 

household goods and personal items, operations with real estate, rent and provision of services, other activities, 

for the completion of settlements) of the north-western economic area, million rubles; X – an independent 

temporary variable used in the period from July 2017 to December 2022 and complying with the X condition 

[1; 66]. 

A number of trends have been identified. 

1) A fourth-degree polynomial function 

indicating the presence of 3 extreme trend values, i. 

e. the presence of a number of phenomena 

associated with a significant change in the 

characteristics of the indicator with nonlinear 

acceleration. The production and distribution of 

electricity, gas and water and transactions with real 

estate have an unstable nature of development, and 

within the framework of the study, it is possible to 

observe the full development cycle of changes in 

homogeneous industries debt. These industries relate 

to the implementing inelastic benefits and are more 

dependent on the general level of well-being of the 

region households and business profitability. 

2) A second-degree polynomial function 

indicates the instability of development and the 

presence of at least one extreme point and a change 

in the development trend. Most industries have such 

a value and are inherently non-linear with a linear 

acceleration in the development of such a 

phenomenon as a crisis. These are mineral 

extraction, manufacturing, agriculture, hunting and 

forestry, construction and other industries which 

indicates a change in the development trend from 

debt reduction to its new growth. Industries that 

reduce the amount of debt or funds spent on the 

lending itself have been identified. These are 

wholesale and retail trade, repair of motor vehicles, 

motorcycles, household goods and personal items 

and for the completion of settlements. 

3) The exponential function illustrates high rates 

of debt growth, which may indicate serious crisis 

phenomena in the industry and the need to implement 

significant measures to support it, taken not only by 

financial and self-regulatory organizations, but also 

by public entities. Transport and communications 

have this trend in the debt development so that the 

industry needs to be provided with preferential loans, 

state and municipal guarantees. 
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It is also necessary to take the regulatory 

function of the Central Bank of the Russian 

Federation, into account. Therefore, it is necessary 

to reduce the indicators to the base prices at the 

beginning of the study and to highlight a separate 

function of the total volume of cash losses to 

determine the real cost of borrowed funds at any 

given time. When introducing a new trend, the value 

of other trends will also change (8, 8.1-8.11), but 

their nature will remain unchanged, due to the unity 

of the interest rate for banks for lending to any 

commercial activity: 

𝑌з(𝑥) =  −0.0216𝑥4 + 3.853𝑥3 + 45.845𝑥2 − 5423.91x + 1292.2 ∗ 𝑒0,0482𝑥 + 449548.3, 𝑅2 =
74.34990,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8) 

{
 
 
 
 
 
 

 
 
 
 
 
 

Yдпи =  6.0725 ∗ 𝑥2 − 412.84𝑥 + 6896.1, 𝑅2 = 0.7345,   𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.1)

Yоп = 147.31 ∗ 𝑥2 − 6046.9x + 165824,  𝑅2 = 0.7136,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.2)

Yпрэгв = 0.0057𝑥4 − 1.2614𝑥3 + 86.415𝑥2 − 2047.4x + 22155,  𝑅2 = 0.8348,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.3)

Yсхолх = 2.2215 ∗ 𝑥2 − 169.86x + 45670,  𝑅2 = 0.0696,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.4)

Yc =  13.509 ∗ 𝑥2 − 1046.1𝑥 + 37025,  𝑅2 = 0.8637,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.5)

Yтс =  1292.2 ∗ 𝑒0,8518𝑥, 𝑅2 = 0.8177,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.6)

Yорт = −14.995 ∗ 𝑥2 + 822.23𝑥 + 22379, 𝑅2 = 0.5769,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.7)

Yони = −0.0303𝑥4 + 5.4679𝑥3 − 279.86𝑥2 + 4566.9x + 10197,  𝑅2 = 0.6902,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.8)

Yпо =  13.235 ∗ 𝑥2 − 983.81𝑥 + 20724, 𝑅2 = 0.8277,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.9)

𝑌р =  0.0036𝑥4 − 0.3535𝑥3 + 10.858𝑥2 − 106.13x + 2313.2, 𝑅2 = 0.3054,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.10)

𝐿 =  61.079 ∗ 𝑥2 + 4395.5𝑥 + 116365, 𝑅2 = 1,𝑚𝑙𝑛. 𝑟𝑢𝑏. (8.11)

 

where: Yдпир, Yопр, Yпрэгвр, Yсхолкр, Ycр, Yтср, Yортр, Yонир, Yпор, Yрр, L – real trends in loan debt (mineral 

extraction, manufacturing, production and distribution of electricity, gas and water, agriculture, hunting and 

forestry, construction, transport and communications, wholesale and retail trade; repair of vehicles, motorcycles, 

household goods and personal items, operations with real estate, rent and provision of services, other activities, 

for the completion of settlements, the total amount of cash losses) of the north-western economic area, million 

rubles; X – an independent temporary variable used in the period from July 2017 to December 2022 and 

complying with the X condition [1; 66]. 

The nature of the phenomenon development 

remained unchanged, except for a quantitative 

decrease in the function indicators, therefore, 

changes in the growth rate. The instability of the 

calculation function has increased, i. e. lending 

transaction costs have become less stable in real 

money terms, with a more frequent trend reversal. 

This trend indicates how much the efficiency of 

settlements development and the whole banking 

system functioning changes by the redistribution of 

financial resources in the economy. 

Due to a non-zero rate of the Central Bank of the 

Russian Federation, the fund loss function indicates 

a certain amount of funds that are used free of 

charge to ensure the net public goods of the 

economy and profit made by the financial regulator.  

The non-linear indicator growth not only reduces 

the real loan value, but also leads to a depreciation 

of the ruble against other currencies, which entails 

difficulties in attracting foreign investment for 

restructuring and modernizing the economy. 

It is also important to identify the industries that 

have the main share of debt and are the main 

consumers of borrowed funds for the tactical period 

from September 2021 to December 2022 (Table 1). 

Table 1. Forecasted values of the debt structure in domestic currency of homogeneous industries in the north-

western economic area of Russia for the period from September 2021 to December 2022, shares 

Indicator 09.21 12.21 03.22 06.22 09.22 12.22 AVR 

Mineral extraction 0.31 0.40 0.49 0.57 0.65 0.72 0.52 

Manufacturing 46.20 46.73 47.16 47.51 47.79 48.02 47.26 

Production and distribution of electricity, gas and water 2.64 2.33 2.01 1.68 1.36 1.05 1.85 

Agriculture, hunting and forestry 7.97 7.23 6.57 5.98 5.46 5.00 6.35 

Construction 3.61 3.46 3.35 3.26 3.20 3.15 3.33 

Transport and communications 2.94 3.08 3.23 3.38 3.55 3.73 3.32 

Wholesale and retail trade; repair of motor vehicles, 
motorcycles, household goods and personal items 

4.86 4.01 3.23 2.53 1.90 1.33 2.96 

Real estate operations, rent and service provision 6.82 7.66 8.50 9.28 9.97 10.54 8.81 
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Other activities 0.96 1.08 1.20 1.33 1.46 1.58 1.27 

For the completion of settlements 0.50 0.56 0.64 0.76 0.91 1.09 0.73 

The total amount of cash losses 23.20 23.46 23.62 23.72 23.77 23.79 23.61 

Source: Compiled by the authors based on data [4] 

Manufacturing industries have the largest share 

of loans in the forecasting period [5]. 

4. DISCUSSION 

A problematic situation is observed in the 

provision of services for transactions with real 

estate, indicating an increase in the share of debt, 

which may lead to an investment crisis in the region. 

Agriculture is an industry that is highly dependent 

on the financial market due to the peculiarities of the 

production cycle but owing to the development and 

state support of agricultural producers, the level of 

debt is decreasing [6].  

Owing to the implementation of economic 

support measures, the level of debt in construction is 

being reduced. The most difficult situation remains 

in the field of transport and communications – there 

is an increase in debt due to unfavorable 

macroeconomic conditions for global transportation, 

taking the transitional stage of the region’s economy 

development into account. 

The problem of an increase in the share of 

settlements transaction costs indicates the need to 

reform the institutions for the redistribution of the 

results of productive labour and the formation of a 

more efficient and affordable credit system. Cash 

losses are shown as of July 2017 (start of survey 

sample) and indicate that a quarter of the debt was 

lost during five years due to reallocation of funds by 

the financial regulator in order to ensure currency 

stability and the consumption of public goods. 

5. CONCLUSION 

The problem of debt of homogeneous industries 

is one of the most important one when studying the 

possibilities and nature of restructuring the region, 

as well as ensuring the sustainability of economic 

development as a whole [7].  

The north-western economic area of Russia has 

an uneven multidirectional debt growth, but the most 

difficult situation is observed in manufacturing 

industries due to the fact that the industry owns 

about half of all overdue debt with continuing 

nonlinear uniformly accelerated growth, which, 

under unfavorable conditions of the structural crisis, 

will lead to the impossibility of using intra-industry 

resources for the implementation of restructuring 

[8]. The growth of debt load on real estate 

transactions and the high growth in lending to 

industrial production indicate the possibility of a 

financial bubble formation with the shutdown of 

modern production facilities due to the massive 

bankruptcy of the industry enterprises. Transport and 

communications is a crisis production due to the 

existing restrictions and the inability to restore the 

financial potential for reorganizing the services 

provided, including its own infrastructure, without 

using direct government assistance at the moment. 

The most favorable situation is observed in those 

industries that are least affected by negative general 

economic trends and have extensive government 

support programs with inelastic demand: agriculture, 

trade and construction [9]. 

The financial institutions of the region also need 

significant reforming due to the high transaction 

costs of using borrowed funds, which imposes an 

additional burden on all sectoral industries and is a 

constraining factor in the economy development 

[10]. The growth in the loss of funds from the use of 

the interest rate by the financial regulator indicates 

an increase in social expenditures and public 

administration expenditures, indicating a clear 

severity of the crisis in the country’s economy [11]. 

To ensure financial stability, it is important to take 

measures of state regulation and tightening the 

financial and credit policy along with expanding 

measures of public-private partnership with the 

direct participation of civil society institutions [12] 

in order to create a favourable and stable situation in 

the operational and financial cycle of industrial 

production and participate in the reform of financial 

regulation instruments and intersectoral reallocation 

of funds. 
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