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Abstract

:

This study was aimed at developing a cognitive—econometric model for assessing the effectiveness of the current governmental policies to support enterprises in Russia in the context of pandemic propagation. Using the Granger test and correlation analysis, we formed a system of key indicators that characterizes the economic development of SMEs (small and medium-sized enterprises) in Russia. Based on the revealed causal relationships and correlation coefficients, a model describing the impact of public policy support instruments on SME economic development was built using cognitive modeling. By means of the additive convolution method, the correlation coefficient between the Russia Small Business Index (RSBI) and the COVID-19 prevalence rate was used to predict the 2020 year-end RSBI value. Regarding the RSBI index forecast, the effectiveness of instruments of the state support for SMEs was evaluated. It was determined how much these indicators of the anti-crisis package of measures should change to increase SMEs’ business activities. The developed cognitive model can be utilized by private and governmental institutions to continuously monitor the effectiveness of public policies that support SMEs. It can also be used as a preventive indicator to evaluate the impact of the anti-crisis measures during pandemics and in the case of other exogenous risks threatening SMEs. The originality of the research results was determined by the econometric methods applied to empirically assess the effectiveness and degree of impact of governmental measures on the operation of SMEs under conditions of uncertainty.
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1. Introduction


1.1. Features of SME Development Prior to the COVID-19 Pandemic


Economic efficiency is largely determined by the combination of business activities of SMEs. SMEs are one of the key drivers in the socio-economic development of a country and its regions, as they ensure the formation and emergence of permanent new jobs. Therefore, they serve as a guarantee of the population’s income and ability to pay [1,2,3,4,5]. Additionally, sustainable development and effective functioning ensure and maintain a healthy competitive balance of entrepreneurial activities in the business environment. Innovation is another essential advantage of SMEs, since this sector of economic business activity patents 16 times more new developments compared to large business per those employed in business [6].



Basically, multiple studies confirm a direct positive relationship between the level of people’s well-being in the country, the rate of national economic development and the efficiency of the SME sector [1,2,5,7]. SMEs make up 50–60% of the GDP of developed countries. Thus, in Great Britain, it is 51%, 53% in Germany, 60% in Finland and 63% in the Netherlands [8,9]. In terms of the share in economic development, the indicators of business activities in the Russian SME sector are far behind other countries. In Russia, this figure is slightly above 20% of the GDP [10]. The above data indicate that SMEs take a leading position in ensuring economic growth rates in developed countries, and the low level of development in Russia requires the creation of conditions for unlocking their potential.



In recent years, conditions have been created at the institutional level to ensure the innovative development of the Russian economy and its structural diversification [11]. This, in turn, formed the foundation of the most favorable conditions for entrepreneurial initiative. In accordance with the passport of the national project for the development of SMEs, there is an aim to increase the contribution of this sector to the economy to 32.5% by 2024 [11]. At the same time, the Strategy for the Development of Small and Medium-Sized Businesses from 2016 to 2024 regulates an increase in the contribution of the SME sector to the economy of up to 40% through concessional financing, simplified taxation, etc. [12].



The availability of finance required for development and growth is one of the most common and significant problems in SME functioning. For Russian small and medium-sized enterprises, the real rate on loans with a maturity of more than one year reached its minimum by the end of 2019 and amounted to 10.33% [13], which sharply narrows the possibilities of borrowing at the current levels of marginality in most types of activities. However, for comparison, European entrepreneurs have the opportunity to take loans at rates that in real terms are close to zero [14]. At the end of 2015, Russia launched a concessional lending program for small and medium-sized businesses [15] and since 2019, SME support has received the status of a national project [16]. But the drop in the number of SMEs coincided with the Central Bank of the Russian Federation (CBRF) campaign against cashing out in the non-banking sector, as well as with the Federal Tax Service’s efforts to identify defaulters.



The high level of tax burden is another destructive factor in the SME development in Russia. According to PwC [17], Russia is among the countries with the highest tax burden—7% higher than the global average. It is paradoxical that the tax burden level in the country does not correspond to the labor productivity level, which is significantly lower than in developed countries. This means that the current tax policy mainly performs a fiscal function and almost does not perform another important function for the business environment—a stimulating one. As a result, there is a low share of SMEs in the economy and since 2016 the number of small and medium-sized enterprises has been decreasing by 6–10% annually. Over the entire period from 2016 to the beginning of 2020, about 50,000 SMEs ceased to exist [18].




1.2. Development of SMEs during the COVID-19 Pandemic


From February 2020, the Russian business environment was affected by significant negative factors: the rapid propagation of the COVID-19 pandemic and its detrimental impact on the global economy. This, in turn, provoked a collapse in oil prices on the world energy market, which caused waves of ruble devaluation. Because of the imposed restrictions against the background of the spread of coronavirus infection, demand began to fall and business activities slowed down. In April 2020, the SME business activity index fell to its lowest values since 2014. In January 2020, this index reached 51.4 points, in March it was 45 points and in April it was 38.5 points [19].



SMEs have shown a kind of anti-record in sales. Revenue fell by 78% of respondents, and 60% of entrepreneurs expect further revenue decline in the near future. At the same time, a decline in sales in the SME segment has been observed since the end of 2019 [20]. By the end of 2020, we can expect an unemployment rate of 8%, and even up to 10% of the economically active population in the worst case [21]. According to leading experts, during the period of a total pandemic and forced isolation in Russia, about 11% of SMEs suffered, which at first glance does not seem to be a catastrophic level of threat [22]. However, considering that the reduction in turnover in some sectors of the economy provokes a multiplier effect on related industries, an additional 64.2% of small and medium-sized firms may subsequently close, which approximately comprises 3.4 million companies [23]. Industries that may suffer from the multiplier effect account for almost 77% of the total turnover of the SME sector [22]. Thus, a catastrophic scenario of a 50–60% reduction in turnover in the SME sector could lead to a GDP contraction by about 10% in the second quarter of 2020 [10]. The current circumstances require significant government support for SMEs.



By virtue of their performance peculiarities, small and medium-sized businesses are especially vulnerable to the negative impact of the COVID-19 pandemic on economic relations. This is conditioned by the radical transformation of consumer habits because of the introduced measures of social distancing; fear of being infected with the virus; decreased purchasing power due to a decrease in the level of personal income as a result of a reduction in wages or dismissals, etc. Such effects of measures to counter the pandemic propagation are more destructive for small and medium-sized enterprises [24,25,26,27]. Therefore, in the context of the pandemic spread and the disruption of the natural conditions for doing business, ensuring sustainability has ceased to be a theoretical task. SMEs are faced with the fragility of the vital systems on which they rely [24]. The corporate governance system of enterprises has proven its inability to be flexible and responsive in a rapidly changing environment, when ten days of delay can result in a fourfold increase in the number of infected people and intensify the destabilization of business and society [28]. In addition to achieving sustainability in supply chains, it is becoming more important to ensure balanced business operations. In the short term, this implies a considerable reduction in the level of expenditures, the use of mainly own financial resources and, in some cases, support from the state. Today, business survival and preservation have become the main priority of SMEs’ corporate governance [28], while business prosperity and growth are postponed into the long term. The detrimental impact of the COVID-19 spread on SMEs also brings the non-market aspects of corporate business strategy to the fore. Sustainable systems can only be created through collaboration both directly between companies and between SMEs and government agencies. To date, anti-crisis supporting measures in connection with the coronavirus pandemic have already affected 13% of Russian small and medium-sized enterprises, 22% of SMEs are in the process of receiving support measures and 40% plan to receive some kind of support [29].



The most demanded measures to support SMEs were a tax payment deferral with regard to all taxes, excluding VAT, for the next six months [30], a loan deferral for the next six months [31] and an insurance premium holiday for the next 6 months [32]. The practical implementation of the anti-crisis government support system has unconditionally yielded its fruit. As early as May 2020, business turnover grew by 17% against the period of self-isolation and almost approached the February 2020 values, but decreased by 18% in annual comparison [33]. Up to 20% of Russian SMEs are characterized by unprofitable activities, being on the verge of bankruptcy, while for large enterprises this figure is only 7% [34].



This study is aimed at determining the effectiveness and nature of the impact of the anti-crisis government support system for SMEs in Russia during the period of total quarantine due to the spread of COVID-19 infection. The basic key factors of the destructive development of SMEs during the total quarantine were identified and a preliminary forecast of the 2020 year-end business activities of SMEs was carried out without taking into account governmental organizational measures to support entrepreneurs. The causality of the impact of the public policy support instruments on SMEs’ operations in current conditions was econometrically substantiated. The effectiveness of public policy instruments that support SMEs was assessed with regard to the forecast of the Russia Small Business Index (RSBI) until the end of 2020, and recommendations for increasing their effectiveness were substantiated.





2. Literature Review


In the scientific literature, SMEs are mainly understood as entrepreneurial structures with a number of employees of less than 250 [35]. Currently, they are the backbone of every economy across the globe. According to [36], more than 98% of the totality of formal and informal business structures in different countries are SMEs. Destabilization of the development of these business entities will negatively affect the macroeconomic and social indicators of a country’s economy [1,2,6]. However, it should be noted that previous studies examining the business effects of previous pandemics, and in particular, their impact on SMEs, are extremely limited. As a rule, scholars studied the impact of epidemics in general on the development of the national or global economy.



It should be noted that there is a rather limited number of publications in the scientific literature regarding the study of the destructive impact of the pandemic propagation on the performance of business structures. The impact of the pandemic on SMEs’ operations has generally been studied in terms of the social and economic consequences of the largest global epidemics over the past 100 years. One of the largest pandemics in human history occurred in the late 1910s and early 1920s—Spanish influenza—also known as “Spanish flu” [37]. Almost four decades later, in the winter of 1957, there was an Asian flu epidemic in China [38]. It became the largest one since the Spanish flu. Eleven years later, another pandemic began—this time it was caused by the Hong Kong flu. People got sick from a virus that evolved from the Asian flu. The swine flu epidemic swept the world in 2009 [38,39]. The Ebola virus has been known since the mid-1970s and is associated with fruit bats [39]. However, it became internationally “famous” in 2014 when a fever epidemic began in West Africa in February that year [39]. When studying the impact of a pandemic spread on the economy, as a rule, scholars focused on determining a system of macroeconomic indicators, for example, GDP and its variations in the process of aggravating the situation with the course of a pandemic and the introduction of social distancing and self-isolation measures [38,39,40]. Additionally, scholars are most commonly occupied with determining and forecasting social [25,39,41,42] and economic [39,40,41,42,43,44] costs resulting from a pandemic. Attention was focused on different levels of severity of the effects of the pandemic progression [43,45,46], its impact on market supply and demand [40,45], changes in the number of hours worked [40] because of the requirement of isolation and fear of being infected, etc. The effects of government measures to halt the infection ingress rate on trade supply chains and on the development of international trade in general were studied in detail [45,47]. Additionally, the various effects of the pandemic spread were studied depending on the sphere of entrepreneurial activity [43,48,49,50]. Reasons were given for benefits and losses from an economic viewpoint, for example, in the service sector [48], the pharmaceutical industry [49] and the food industry [50]. The most affected spheres of economic activity in the context of a pandemic and social distancing were substantiated. In this aspect, the possible economic losses of countries were also studied, depending on the level of economic development and peculiarities of the institutional environment [26,40,46], the level of social security and financing of the health care system [40,51], people’s law abidance [40], etc.



Forecasting the dynamics of SARS-CoV-2 [52] became the most common empirical approach in studying the impact of the pandemic on economic processes, which served as a starting point for researchers in the modern conditions of the spread of the COVID-19 pandemic. Scholars used an identical approach to forecast the time series of the epidemic propagation to determine the degree of influence and peculiarities of economic development [46]. Macroeconomic forecasting models for the development of the global economy using the computable general equilibrium (CGE) model have gone mainstream. These models were adapted by scholars when studying the impact of the Ebola epidemic spread in West Africa in 2014 on the level of global and regional economic development [53]. Findings from the study indicate that the largest economic impact of SARS is related to overall GDP and investment [40,46,54]. In this aspect, it is also interesting to use scenario modeling based on the mortality rate forecast [55] by determining the computable general equilibrium (CGE) within the economy of one country and exemplified by separating the consequences of the influence on twelve sectors of the UK economy.



However, it should be stated that earlier studies were based on considerations of the effects of the pandemic impact only at the level of macroeconomic indicators with a clear correlation between the mortality rate and the economic impact of the pandemic. However, the consequences at the microeconomic level remained outside the attention of economists. In addition, the duration of the course of earlier epidemics was characterized by a relatively short period [39]. As evidenced by the data, the COVID-19 pandemic differs significantly from earlier studied experiences. First of all, the duration of its propagation [40] and a high level of risk of uncertainty [43,56,57] are its distinctive features. The current pandemic has simultaneously destructively affected both demand and market supply, in the absence of any correlations between the impact of the pandemic on the economy and the mortality rate as a consequence of the viral shedding and transmissibility [58].



In view of this, there has been a lot of scientific publications about the impact of the COVID-19 pandemic on SMEs. Most of them are devoted to substantiating the readiness and vulnerability of medium and small enterprises to operate in the face of a shock in supply and demand, a reduction in the labor force, etc. [26,27,37,39,50]. The importance of studying the consequences of the coronavirus pandemic for SMEs is primarily substantiated by the fact that, unlike large businesses, SMEs are characterized by more limited resources and structural features [26,37]. SMEs are more susceptible to the consequences of the negative impact of the viral shedding and transmissibility, and the implementation of government measures to prevent its propagation [59,60]. The particular vulnerability of SMEs to the consequences of the pandemic is explained by the limited capacity and volume of resources to support life in the harsh business environment [50]. In general, most scholars agree that limited financial resources [61,62] and the possibilities of capitalizing external financial resources [26,37,50] are the fundamental factors of the greatest vulnerability of SMEs during a pandemic.



It is crucial in this aspect that such environmental shocks provoke a high level of strategic uncertainty in the functioning of small and medium-sized businesses [26,54,63]. Scholars focus on the advantages of centralized corporate management systems [26,64], since in the context of a health system crisis, the ability of an enterprise to mobilize financial, technological and human resources in the shortest possible time is the most important factor for SMEs’ survival—this is an advantage of centralized systems [65]. As noted, the COVID-19 pandemic brings the non-market aspects of corporate strategy to the fore. The priorities of SME business leaders are changing, as long-term measures to ensure sustainability that are necessary for survival in the next ten years gain paramount importance [59]. According to scholars, two clear trends have formed within the transformation of corporate governance priorities. The first is a significant acceleration of the transition to digital channels and platforms [66]. Traditional organizations will have to fully participate in this transition to avoid the risk of being disrupted by digital companies. The second is the transformation in the organization of hybrid learning:




	
Combining the capabilities of artificial intelligence and human thinking [66];



	
Employing a more effective approach to manage amendments [67];



	
Relying on the diversity of staff to increase sustainability and using open innovation [68,69,70,71].








With this background, today, scholars focus on the analysis of support measures taken by the governments of various countries [59,60].



Most scholars examine the effectiveness of measures taken by governments to help SMEs cope with liquidity shortages [61,62] caused by the spread of the COVID-19 virus and the failure to respond adequately.



It is worth noting that, as a whole, so far, scholars have considered and described the anti-crisis package to support SMEs in different countries, such as tax holidays [25,48,54,57,58]; moratorium on conducting business audits [58,59]; insurance premium reduction and holidays [58,59]; credit holidays [54,58,59,60,61,62,63]; moratorium on bankruptcy filings initiated by creditors [58,59]; public funding [54,55,58,59,62,64,65,66] and so on. As evidenced by the results of research, the studied state support system provides slow but fairly stable life support [59]. However, such exogenous risk implies a high level of uncertainty. In the face of a shock in supply and demand, the state support should be aimed at activating the introduction and development of open innovation in the SME sector. Only this approach can ensure the balanced development of this sector of the economy in the current situation. Consequently, the primary focus should be on maintaining business continuity to save as many jobs as possible and provide the basis for a smoother and faster recovery by preventing permanent closures and keeping firms from entering the informal economy. This approach enables us to not only to comprehensively analyze the problems of entrepreneurship, but also to develop the most effective mechanisms of state support for SMEs. Support measures developed by states should be based on clear goals of economic policy, be systemic and also take into account long-term priorities for business development. They should be oriented toward the formation of a system of “state–population–business” interactions, making it more advanced and aimed at development.




3. Methods and Materials


Our research assumed the formation of three samples of indicators: (1) indicators that characterize the implementation of government measures aimed at the development of small and medium-sized businesses (G1–G9); (2) other indicators of economic activity affecting the state of small and medium-sized businesses (X1–X11), including the COVID-19 spread intensity indicator; (3) the resulting indicator of SME development (Y). Using this system of indicators, the direct and indirect influence of government measures to support small and medium-sized businesses on the level of SME development was simulated. Their effectiveness during a pandemic was also assessed under the influence of the COVID-19 spread intensity indicator.



The list of statistical indicators used in this study to simulate the impact of the government measures on the development of SMEs is given in Table 1. These are indicators that quantitatively reflect the implementation degree for each instrument of state regulation of small and medium-sized businesses stipulated by [72,73] for the period of the COVID-19 pandemic. Apart from the indicator of subsidy volumes, the block of public funding is supplemented by investment volumes as an additional source of financing in the context of COVID-19. The statistical significance of the influence of these indicators on the development of small and medium-sized businesses was proved during the research using the Granger test and the calculated correlation coefficients.



The research is aimed at identifying causal relationships, building a model of the influence of state support instruments (indicators G1–G9) in the retrospective period and is based on the assumption that the nature of the impact of state support instruments exerted on the SME development indicators will remain during the pandemic.



Since there are no data on SME development indicators for 2020, per annum interest rates on loans to support the economy during the COVID-19 pandemic are not examined among the indicators of credit support. However, this drawback is leveled by the presence of the indicator G5 in the study, which directly affects the possibilities of attracting borrowed funds by small and medium-sized businesses.



The Russia Small Business Index was adopted as the resulting indicator of SME development, it was calculated on the basis of the results of 2300 surveyed companies (covering 63% of the total turnover of small and medium-sized businesses in Russia) in 23 regions [19]. In addition, this index is closely correlated with the dynamics of the country’s GDP (the correlation coefficient between the RSBI and GDP in current prices amounts to 81.08%), which indicates its representativeness in assessing small and medium-sized businesses in Russia. This index characterizes both the current economic state of SMEs (through the income indicator, which is its sub-indicator), and the prospective one (through the sub-indicators of investment volumes, staffing and availability of funding) [19]. The practicability of using the RSBI as a resultant indicator of the development of small and medium-sized businesses is also confirmed by scientific research [78,79,80,81].



Other indicators (in addition to indicators of state regulation) that affect the development of small and medium-sized businesses were also used:




	(1)

	
the number of SMEs, units (X1);




	(2)

	
the number of employees of small and medium-sized enterprises, thousand people (X2);




	(3)

	
the volume of SME turnover, billion RUB (X3);




	(4)

	
the volume of production costs of small and medium-sized businesses, billion RUB (X4);




	(5)

	
the amount of net profit of SMEs, billion RUB (X5);




	(6)

	
the amount of equity capital of SMEs, billion RUB (X6);




	(7)

	
the amount of borrowed and attracted capital of SMEs, billion RUB (X7);




	(8)

	
the volumes of private investment in fixed assets of SMEs (foreign investment, funds of organizations and population), billion RUB (X8);




	(9)

	
the intensity of COVID-19 propagation (X9);




	(10)

	
producer price index, % (X10);




	(11)

	
consumer price index, % (X11).









The specified system of indicators was determined based on the analysis of the relevant literature sources [1,2,6,82,83,84], and it was supplemented with the COVID-19 spread intensity indicator, since this parameter has a significant destabilizing effect on the development of SMEs and the entire economy around the world.



These indicators have an impact on the Russia Small Business Index (RSBI), which is confirmed by the Granger test (see Table 2). In addition, we used the Granger test to confirm the statistical significance of the impact of government support tools on the RSBI value (indicators G1–G9). The calculation of paired linear correlation coefficients between the indicators of SME development and the indicators of government support is possible as there is a linear relationship between them for the period under study.



The correlation analysis carried out in this study and the use of the Granger causality test showed that among the indicators of the COVID-19 spread intensity (the number of infected people in Russia; the number of infected people in the world; the ratio of cases to those recovered in Russia; the ratio of cases to those recovered in the world; mortality rate in Russia; mortality rate in the world; duration of quarantine in Russia; duration of quarantine in the world; severity of quarantine measures in Russia) [85,86,87], a significant impact on the dynamics of the RSBI is exerted by:




	(1)

	
Duration of quarantine in the world (t1), days. The first country to introduce quarantine was China—since 23.01.2020, restrictions have been introduced that affect small and medium-sized businesses around the world. Therefore, 23 January 2020 is the “zero” point from which the duration of quarantine in the world is counted for the purposes of this study. The influence of this indicator on the level of business activities of small and medium-sized enterprises in Russia is conditioned by the mood of panic of the population, the limitation of passenger and transport traffic, the increase in the cost of transporting goods and a decrease in foreign trade. The value of the correlation coefficient between the quarantine duration in the world and the RSBI is −0.97;




	(2)

	
The duration of quarantine in Russia (t2), expressed in days, is the duration of the non-working day regime. The impact of quarantine is expressed by a decrease in domestic demand for goods and services; decrease in labor productivity as a result of teleworking (according to [40], teleworking leads to a 5% decrease in labor productivity). The value of the correlation coefficient between the duration of non-working days in Russia and the RSBI is −0.96.









With regard to the significant impact of indicators t1 and t2 on the business activities of small and medium-sized enterprises in connection with the spread of COVID-19, an integral indicator of its intensity was calculated (indicator X9). The integral indicator was computed. proceeding from the values of the constituent indicators and the coefficients of their significance:    k i  =    r  i Y      ∑  i = 1  n   r  i Y      , where ki is the coefficient of significance of the i-th indicator that formed the integral indicator X9; riY is the value modulo of the paired correlation coefficient between the i-th indicator and Y; ∑riY is the sum of the paired correlation coefficient modulo between the indicators included in X9 and Y, n = 2. Then X9 = k1 × t1 + k2 × t2, where t1 is the duration of quarantine in the world, days; t2 is the duration of non-working days in Russia, days; k1 and k2 are coefficients of significance of indicators t1 and t2, respectively. The calculation of the integral indicator X9 became possible because of the identical destabilizing nature of the influence of the indicators t1 and t2, which is manifested in the RSBI dynamics.



At certain stages of the research, different time spans of variable values were used. This is caused by the periods of the relevant data publication. Thus, there are official data for 2008–2018 concerning the indicators of state regulation of small and medium-sized businesses (G1–G9) and indicators of economic activity affecting the development of small and medium-sized businesses (X1–X8, X10–X11). However, quarterly calculations of the RSBI, which is the resulting indicator, started in 2014, and since January 2020 it has been calculated monthly. The calculation of the COVID-19 spread intensity indicator (X9) is possible for the period of January–April 2020. This article uses the maximum possible time spans for all indicators.



Therefore, the annual values of indicators G1–G9, X1–X8, X10–X11 and Y for 2014–2018 comprised the statistical base of the study [74,75,76,77,78,79,80,81,82,83,84,85,86,87,88]. On their basis, the influence of state regulation instruments on the development of small and medium-sized businesses was simulated. Additionally, monthly data for January–April 2020 for the Y indicator and X9 sub-indicator were used to assess the impact of the COVID-19 pandemic on SMEs’ development. With regard to the above, this study proceeds from the fact that the nature and strength of the influence of state support instruments on SMEs’ development identified for the period of 2014–2018 will remain unchanged in the period of the pandemic.



The use of different time ranges for indicators while constructing a cognitive model made it possible to simulate the impact of the maximum number of factors on the development of SMEs based on retrospective data of indicators G1–G9, X1–X8, X10–X11 and Y and the impact of the COVID-19 pandemic based on real-time data for indicators t1 and t2 and Y. At the same time, the different time ranges, different level of detail and different dimensions and units of measurement for indicators do not reduce the reliability of the findings, since the study did not imply the construction of an integral empirical model based on the values of these indicators.



The effectiveness of the government support tools was assessed by means of impulse modeling, according to which changes in the resulting indicator (Y) were evaluated when the indicators G1–G9 changed by 1%:    Ŷ i  =  Ĝ i  ×  r   G i   X j    ×  r   X j   X k    × … ×  r   X l  Y    , where Ŷi is the change in indicator Y under the influence of an impulse, %; Ĝi—is the change in Gi by 1% relative to the baseline, %; rGiXj, rXjXk, rXlY are values of paired correlation coefficients between indicators Gi − Xj, Xj − Xk, Xl − Y; Xj, Xk, Xl are indicators that reflect the chain of influence of Gi on Y (as confirmed by Granger’s test; Gi = {G1, …, G9}). The values of the indicators for 2018 were assumed as the baseline.




4. Results


The results of verifying the indicators of economic development of SMEs and indicators of government support for the presence of causal relationships according to the Granger test are presented in Table 2. The table shows statistically significant causalities between the indicators at p = 0.05 in the absence of a time lag.



The significance of the causalities given in Table 2 is also confirmed by the values of Prob < 0.05 and correlation coefficients >0.75.



Based on the data of Table 2, it was determined that indicator X1 is an indirect indicator of the entrepreneurship efficiency: the number of enterprises increases with efficient activities; enterprises become bankrupt and liquidated with inefficient activities. This indicator depends on the efficiency of the small and medium-sized business segment, signified by the RSBI (Y), and the intensity of the government support implementation aimed at a moratorium on bankruptcy filings initiated by creditors, signified by indicator G6. An increase in indicator G6 (the number of bankruptcies initiated by creditors) leads to a decrease in X1. In turn, indicator X1 affects the number of jobs, i.e., the number of employees (indicator X2).



The number of enterprises has a significant impact on the turnover (indicator X3) and production costs (indicator X4) of enterprises that generate net profit (indicator X5); this impact is also confirmed by the Granger test.



In addition to the number of enterprises, the indicator of turnover and expenses is influenced by the number of employees (X2), on the one hand, an increase in their number leads to an increase in wage costs and, on the other, it results in an increase in income, as well as by the amount of equity capital (X6), and by the amount of borrowed and attracted capital (X7), which are sources of financing and generating income for enterprises, but are payable and their increase leads to an increase in expenses. These are non-production costs; therefore, indicators X6 and X7 do not have a significant impact on X4, but affect X5.



The amount of equity capital depends on the amount of net profit (X5), part of which (retained earnings) is allocated to the formation of equity capital, and private investments (X8).



Borrowed and attracted capital for small and medium-sized enterprises is largely formed at the expense of bank loans (23–33% of the amount of borrowed and attracted funds during 2014–2018), the amount of which and their expenses depend on the interest rate on loans for support for small and medium-sized businesses (G5). Additionally, the amount of borrowed and attracted capital depends on the volume of public investment (indicators G8, G9), private investments (X8) and government subsidies (indicator G7).



Indicators of state tax support (G1–G4) have a significant impact on the volume of net profit (X5).



According to statistical studies [76], the main factors constraining the activities of small and medium-sized enterprises throughout the entire period are the uncertainty of the economic situation (this factor was the main constraint for 61% of SMEs in 2018); high inflation rate in the country (58%); high percentage of commercial loans (54%); lack of own financial resources (49%). Nowadays, the COVID-19 pandemic comes to the fore among other uncertainty factors, which has provoked a record drop for the period of the RSBI calculation (2014–2020) [19].



In connection with the list of dominant constraining factors, the model of the influence of government support on the SME standing is supplemented with the indicator of COVID-19 propagation intensity (indicator X9), which will reflect the impact of the COVID-19 pandemic on the state of small and medium-sized businesses (indicator Y) in the model and act as the main controlling factor, which is destabilizing in nature, when determining the effectiveness of government support.



The model is also supplemented with indicators characterizing the level of inflation: the producer price index (X10), which affects the production costs of enterprises, and the consumer price index (X11), which affects the income of enterprises by amending the purchasing power of the population that is the main consumer of goods and services of small and medium-sized entities.



The remaining constraints of the development of small and medium-sized businesses are taken into account through the indicators of the volumes of equity capital, and borrowed and attracted funds of enterprises (indicators X6, X7).



The RSBI is directly influenced by indicators X5–X7 and X9.



The statistically confirmed causalities are structured using a cognitive model that reflects the impact of government support tools on the economic development of small and medium-sized businesses (Figure 1).



To determine the strength of the influence of government support indicators (G1–G9) on the level of business activities of small and medium-sized businesses, the chains of the intermittent influence on the resulting indicator are determined on the basis of the built cognitive model. These chains reflect the direction of the influence of government support indicators on the resulting indicator by a directed graph, which is a cognitive model. The strength of the influence is defined as the percentage change in indicator Y when each of the indicators G1–G9 changes by 1%. The results are shown in Table 3.



The amendments of the resulting indicators were calculated for all chains of the intermittent actions. The deviation of the calculated values from the average within the scope of each of the government support instruments did not exceed 5%. This fact, as well as the use of only statistically significant (according to the Granger test) causalities between indicators at p = 0.05 with a probability of 95%, indicated the adequacy of the obtained results of intermittent simulation. The cumulative value of the amendment of indicator Y under the intermittent influence was calculated as the arithmetic mean over the chains of the intermittent actions within each of the government support tools.



Indicator G6 was an exception; its amendment had an opposite effect on the SME business activity index along different chains of intermittent actions. This is explained by the fact that the growth of indicator X1 (the dynamics of which depend on the dynamics of indicator G6), on the one hand, contributes to the growth of enterprise income, and on the other hand, to the growth of expenses. Therefore, the cumulative effect of the impulse in terms of indicator G6 was calculated as the sum of the positive and negative impacts of its increase on indicator Y.



The results of intermittent simulation indicate that:




	
with an increase in the amount of deferred tax/duty payments by 1% relative to the level of 2018, the RSBI increases by 0.820%;



	
with a decrease in the number of on-site tax audits by 1% it will increase by 0.855%;



	
with a decrease in the number of cameral tax audits by 1% it will increase by 0.815%;



	
with a decrease in the amount of insurance premium for compulsory social insurance by 1% it will increase by 0.824%;



	
with a decrease in interest on loans by 1% it will increase by 0.753%;



	
with a decrease in the number of enterprises that went bankrupt at the initiative of creditors by 1% it will increase by 0.004%;



	
with an increase in the volume of subsidies allocated from the federal budget for government support of small and medium-sized businesses by 1% it will increase by 0.827%;



	
with an increase in the volume of investments at the expense of budget funds in equity capital of small and medium-sized businesses by 1% it will increase by 0.844%;



	
with an increase in investment in equity capital of small and medium-sized businesses at the expense of state non-budgetary funds by 1% it will increase by 0.767%.








The results obtained indicate that tax instruments of state regulation and government funding (subsidies and investments) make the indicator of SMEs’ development most elastic.



During a pandemic, SMEs’ solvency decreases, which leads to a violation of payment discipline with counterparties and the occurrence of fines and penalties. It is also possible that, during tax audits, an inspector may mistakenly accept a company that has gone bankrupt for objective reasons as a one-day company. Therefore, an increase in the number of tax audits during periods of instability results in unreasonable fines and decreased business activities of SMEs.



As a result of companies’ insolvency, a problem occurs with the payment of taxes and fees and insurance contributions for compulsory social insurance. In this case, tax payment deferral and insurance premium holidays allow for avoiding additional penalties. Additionally, the funds that should be spent on paying taxes, fees and insurance premiums can be invested in expanded reproduction intended to overcome the negative impact of the pandemic. Subsidies allocated from the federal budget to support small and medium-sized businesses and investments in fixed assets of small and medium-sized businesses at the expense of budget funds may also be funds for expanded reproduction.



The monetary factor, an interest rate to support small and medium-sized businesses, demonstrates less efficiency for the development of SMEs than tax instruments and government funding. Nonetheless, a decreased interest rate reduces the financial costs of enterprises and, with the effective use of credit funds, can partially resume the business activities of enterprises.



A moratorium on bankruptcy filings initiated by creditors is the least effective tool for supporting SMEs; this measure is unable to solve problems with solvency and, in the absence of reserves for solvency restoring, it will only delay companies’ bankruptcy.



Since 12.05.2020, the non-working day regime in Russia has been canceled and the basic sectors of the economy have restored their operations, despite the continuation of restrictions on the prohibition of mass events, and restrictions concerning passenger traffic [89]. With a view to the cancellation of the non-working day regime, the value of indicator t2 in May was 50 days, and t2 = 0 in the following months. The value of indicator t1 continued to grow as a result of the constant increase in the number of cases in the world and the extension of quarantine in Europe, Asia and America [90]. Taking into account the dynamics of indicator X9, the correlation coefficient between this indicator and the RSBI, as well as the scenario of virus proliferation, according to which the pandemic will last until the end of 2020, when the vaccine against COVID-19 will be tested [91,92], the predicted RSBI values were obtained, as shown in Figure 2.



The predicted value of the index at the end of May 2020 will be 26.65 points in the absence of the implementation of government measures aimed at supporting entrepreneurship; in June, as a result of the abolition of restrictions in Russia, the indicator was predicted to increase to 29.53; in July, under the influence of quarantine in the world, which remains the main destabilizing factor in the development of small and medium-sized businesses, the RSBI was predicted to decrease to 23.94 with a subsequent decrease to 12.31 at the end of 2020.



To soften the negative impact of the pandemic on small and medium-sized businesses through instrument G1, the amount of deferred payments (installment liabilities) should increase to the amount of RUB 3,677,698.69 as a result of deferrals for small and medium-sized entrepreneurship. In this study, the softening of the negative impact of the pandemic aims to achieve RSBI = 50, a further increase which will indicate the growth of business activities of small and medium-sized businesses [19].



When using instrument G4, the total amount of insurance premiums for compulsory social insurance going into the budget should decrease by 91.45% compared to 2018.



Tax audits are able to stabilize the small and medium-sized business sector in Russia with a decrease in their number by 88.14% for on-site tax audits or by 92.45% for office tax audits compared to 2018.



Indicators G2–G4 reflect the number of audits and the amount of income of all business entities (not only of small and medium-sized enterprises). The turnover of SMEs amounts to 20.2% of the total turnover of all business entities [10]; accordingly, the amount of insurance premiums of small and medium-sized enterprises, and the number of tax audits, are approximately at this level of the general indicators. In this regard, a decrease in indicators G2–G4 to the target values at the expense of small and medium-sized businesses is impossible. This indicates the need to use tax support tools in combination with other government support measures aimed at overcoming the negative consequences of the impact of the COVID-19 pandemic on the SME sector.



The interest rate that is applied to industries affected by the COVID-19 pandemic, and set by the government at 3.5%, can keep the RSBI at a level of 17.99 points.



With regard to the factor of the COVID-19 proliferation intensity, the power of influence of which is increasing as a result of the further increase in the number of cases in Russia and in the world, and the continuation of quarantine in Russia, the moratorium on bankruptcy of enterprises initiated by creditors is also has low effectiveness. A complete ban on bankruptcies initiated by creditors will contribute to the growth of the RSBI to 12.36 points.



State funding is able to stabilize the business activity of small and medium-sized businesses by increasing the volume of government subsidies (G7) by 1.91 times, the volume of investments in equity capital of small and medium-sized businesses at the expense of budget funds (G8) by 1.89 times and the volume of investments in equity capital of SMEs at the expense of state non-budgetary funds (G9) by 1.98 times. The effectiveness of tools G1–G9 is calculated based on their ability to stabilize the business activities of small and medium-sized businesses in a pandemic when using each tool separately.




5. Discussion


In the current conditions, the duration of the pandemic proliferation and strict quarantine measures of self-isolation exert a decisive influence on the operation of SMEs in Russia and throughout the world, which was proved in the framework of this study, and was also repeatedly noted in earlier publications of numerous scholars [22,27,44,46,47]. This factor became fundamental in determining the prognostic trend of SMEs’ development by the end of 2020. We proposed a cognitive model that makes it possible to substantiate the specific features of the COVID-19 impact on Russian SMEs’ operations and the effectiveness of the implementation of the anti-crisis measures taken by the government. Unlike other studies [27], the Granger statistics and calculated values of paired coefficients of correlation enabled us to determine a quantitative assessment of the degree of influence of current organizational and financial measures of government support for entrepreneurship. This makes it possible to assess the priority and feasibility of the organizational measures to support SMEs, to level the subjectivity and formality of the anti-crisis policy and to increase its effectiveness in conditions of complete uncertainty.



The advantage of the proposed approach is the use of all chains of intermittent actions of the impact of indicators G1–G9 in the calculations, enabling us to take into account the complex influence of government support tools on the level of business activities of small and medium-sized businesses in Russia. This, in turn, made it possible to forecast the development of Russian SMEs in the short term. The obtained predicted values of the RSBI provide a comprehensive assessment of the current effectiveness of the anti-crisis measures and the predictive level of their return on efforts. This study made it possible to substantiate recommendations for improving effectiveness and responding to the crisis and restoring the government anti-crisis policies, so that small and medium-sized businesses can receive effective and timely support, and continue their development owing to effective solutions.



It is worth noting that the effective support of the government for SMEs’ life in Russia should be aimed at increasing and maintaining the innovative activities of enterprises. Experience has shown that the vulnerability of this sector of the economy consists not only in limited resources, but also in a relatively low level of innovation potential. It should be especially emphasized that the COVID-19 pandemic has once again demonstrated the extreme importance and need for innovative development [66]. After all, the companies that actively introduced various digital technologies and solutions were able to survive the crisis more easily than companies that are only at the beginning of the digital path [66]. It is advisable for the SME sector in modern conditions to introduce and develop two approaches to innovation: intra-corporate and open innovations. Intra-corporate innovation is most often aimed at optimizing internal processes and developing a digital strategy [68]. This strategy should focus on creating digital platforms, ecosystems, operating models and customer offerings, and leverage artificial intelligence and digital transformation programs.



The open innovation model should be used by SMEs to find new technologies on the market for solving internal problems of the enterprise [68,69,70,71]. The transformation of firms’ processes becomes particularly relevant in this aspect; these processes should be transformed in such a way to enable the support of employees’ initiatives regarding the birth of new ideas in the directions indicated by top management. With minimal opportunities for generating financial resources and reducing budgets to search for new technologies, the introduction of such an approach into the practice of SMEs may be especially in demand. During the period of COVID-19, the ability to reduce costs and introduce technologies aimed at the rapid adaptation of production processes in SMEs is the main driver of innovation.



It should be emphasized that our findings have certain limiting aspects. Thus, the formulated recommendations for increasing the effectiveness of supporting organizational measures for the development of SMEs during the COVID-19 epidemic can only be applied for the conditions of Russian business functioning. However, this can serve as a positive aspect of the study, since the specific features of the current situation in the economy of a particular country were taken into account, which increases the reliability and objectivity of scientific results. The disadvantage of this study is the use of indicators of Russian SMEs’ development for determining the correlation dependences to assess the effectiveness of the government anti-crisis policies for 2014–2018 in view of the lack of official statistics, which are published a year later. However, this factor is leveled by using the correlation coefficients between indicators X9 and Y, calculated on the basis of monthly data for January–April 2020 when forecasting the RSBI dynamics.




6. Conclusions


Thus, within the framework of this study, the tasks of scientific research were completely solved to systematize the fundamental factors of the destructive impact exerted by the COVID-19 pandemic propagation on SME operations in Russia. The effectiveness of state support instruments was also empirically assessed in the context of an unstable economic environment for SMEs.



According to the research forecasts made, without the implementation of the anti-crisis package of government support, the business activity of SMEs may fall by the end of 2020 by 39.09 points relative to the beginning of the year. It is predicted that the RSBI will fall to the level of 12.31 points in December 2020. The results obtained indicate that comprehensive measures should be implemented, including tax, administrative, banking and financial support for small and medium-sized businesses for leveling the negative impact of the COVID-19 pandemic. With regard to the pandemic intensity as the main destructive factor in the development of small and medium-sized businesses at this stage, the effectiveness of government support policies was assessed. It was determined that in case measures such as a moratorium on conducting tax audits, a moratorium on bankruptcy filing initiated by creditors, insurance premium reduction, deferred tax payments (installment liabilities) and reduction of the bank interest rate to 3.5%, as provided by the Russian Government, are not implemented in a complex, they are unable to neutralize the negative impact of the COVID-19 pandemic. State funding is more effective and capable of restoring business activities of small and medium-sized businesses, but the volume of state funding should increase by 1.89–1.98 times. Therefore, to level the negative impact of the COVID-19 pandemic, comprehensive measures should be implemented, including tax, administrative, banking and financial support for small and medium-sized businesses. Our findings are based on evidence collected from a thorough review of the scientific and analytical literature on the research topic.



Cognitive and impulse modeling made it possible to determine the effectiveness of public policy instruments based on empirical substantiation in quantitative terms. An objective assessment of measures aimed at supporting the SMEs’ business activities in the face of a shock to market supply and demand creates the basis for ensuring a balanced life of enterprises. This, in turn, will be crucial for the economic growth recovery after the crisis.
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Figure 1. Cognitive model of the impact of government support tools on the economic development of SMEs in Russia during the pandemic. 
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Figure 2. Dynamics of actual and predicted values of the Russia Small Business Index (RSBI) with regard to the intensity of the COVID-19 proliferation. 
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Table 1. Indicators of the implementation of government measures aimed at the development of SMEs.
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Type of Government Support

	
Indicator

	
Symbolic Notation of the Indicator






	
Tax support [74]

	
The amount of deferred payments (installment liabilities) and restructured debt, million RUB, which includes taxes and fees payable, as well as fines and tax sanctions payable

	
G1




	
Number of on-site tax audits, units

	
G2




	
Number of office tax audits, units

	
G3




	
The amount of premium income from compulsory social insurance, million RUB

	
G4




	
Credit support [75]

	
Interest on loans to support small and medium-sized businesses, % per annum

	
G5




	
Administrative support [76]

	
The number of enterprises that went bankrupt on the creditors’ initiative, units

	
G6




	
Public funding [77]

	
The volume of subsidies allocated from the federal budget for government support for small and medium-sized businesses, billion RUB

	
G7




	
The volume of investment in fixed assets of small and medium-sized businesses at the expense of budget funds, billion RUB

	
G8




	
The volume of investment in fixed assets of small and medium-sized businesses at the expense of state non-budgetary funds, billion RUB.

	
G9
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Table 2. The causalities between the indicators of SME economic development and indicators of government support that are statistically significant according to the Granger test at p = 0.05.
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	Null Hypothesis
	Prob.
	Causal Direction
	Paired Correlation Coefficients





	G1 does not Granger cause X5
	0.003
	G1→X5
	0.852



	G2 does not Granger cause X5
	0.002
	G2→X5
	−0.888



	G3 does not Granger cause X5
	0.004
	G3→X5
	−0.847



	G4 does not Granger cause X5
	0.003
	G4→X5
	−0.856



	G5 does not Granger cause X7
	0.003
	G5→X7
	−0.862



	G6 does not Granger cause X1
	0.006
	G6→X1
	−0.819



	G7 does not Granger cause X7
	0.000
	G7→X7
	0.947



	G8 does not Granger cause X7
	0.000
	G8→X7
	0.966



	G9 does not Granger cause X7
	0.005
	G9→X7
	0.838



	X1 does not Granger cause X2
	0.006
	X1→X2
	0.809



	X1 does not Granger cause X3
	0.010
	X1→X3
	0.772



	X1 does not Granger cause X4
	0.009
	X1→X4
	0.782



	X2 does not Granger cause X3
	0.002
	X2→X3
	0.892



	X2 does not Granger cause X4
	0.002
	X2→X4
	0.884



	X3 does not Granger cause X5
	0.000
	X3→X5
	0.967



	X4 does not Granger cause X5
	0.000
	X4→X5
	−0.951



	X5 does not Granger cause X6
	0.006
	X5→X6
	0.817



	X5 does not Granger cause Y
	0.000
	X5→Y
	0.963



	X6 does not Granger cause X3
	0.004
	X6→X3
	0.839



	X6 does not Granger cause X5
	0.006
	X6→X5
	0.817



	X6 does not Granger cause Y
	0.001
	X6→Y
	0.924



	X7 does not Granger cause X3
	0.000
	X7→X3
	0.961



	X7 does not Granger cause X5
	0.001
	X7→X5
	0.925



	X7 does not Granger cause Y
	0.005
	X7→Y
	0.834



	X8 does not Granger cause X6
	0.006
	X8→X6
	0.812



	X8 does not Granger cause X7
	0.000
	X8→X7
	0.994



	X9 does not Granger cause Y
	0.000
	X9→Y
	−0.997



	X10 does not Granger cause X4
	0.005
	X10→X4
	0.834



	X11 does not Granger cause X3
	0.004
	X11→X3
	−0.840



	Y does not Granger cause X1
	0.005
	Y→X1
	0.831
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Table 3. Intermittent assessment of the power of the influence of government support tools on the level of Russian SME business activities during a pandemic.






Table 3. Intermittent assessment of the power of the influence of government support tools on the level of Russian SME business activities during a pandemic.





	
Government Support Indicators

	
Chain of Intermittent Actions

	
Changes in Indicator Y under the Intermittent Influence, %






	
G1, million RUB

	
G1→X5→Y

	
0.820




	
G2, units

	
G2→X5→Y

	
−0.855




	
G3, units

	
G3→X5→Y

	
−0.815




	
G4, million RUB

	
G4→X5→Y

	
−0.824




	
G5, % per annum

	
G5→X7→X5→Y

	
−0.753




	
G5→X7→Y




	
G5→X7→X3→X5→Y




	
G6, units

	
G6→X1→X2→X3→X5→Y

	
−0.004




	
G6→X1→X2→X→X5→Y




	
G6→X1→X3→X5→Y




	
G6→X1→X4→X5→Y




	
G7, billion RUB

	
G7→X7→X5→Y

	
0.827




	
G7→X7→Y




	
G7→X7→X3→X5→Y




	
G8, billion RUB

	
G8→X7→X5→Y

	
0.844




	
G8→X7→Y




	
G8→X7→X3→X5→Y




	
G9, billion RUB

	
G9→X7→X5→Y

	
0.767




	
G9→X7→Y




	
G9→7→X3→X5→Y
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