ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2021 Volume 9 Number 2 (December)
http://doi.org/10.9770/jesi.2021.9.2(15)

A enterprise

( ) europe

ENTREPRENEURSHIP AND
network
mspﬂ Web of Science
Business Support on Your Doorstep

SUSTAINABILITY CENTER

Publisher
http://jssidoi.org/esc/home

2 Clarivate
Analytics

CRISIS DIAGNOSIS IN CROSS-BORDER REGIONS: LESSONS FROM THE PANDEMIC

Michal Bilczak

University of Warmia and Mazury in Olsztyn, Faculty of Economic Sciences, ul. Oczapowskiego 2, 10-719, Olsztyn
Poland

E-mail: michal.bilczak@uwm.edu.pl

Received 18 August 2021; accepted 10 October 2021; published 30 December 2021

Abstract. In the article, methods and tools for diagnosing crisis phenomena in the conditions of the COVID-19 pandemic, based on the
example of border regions of the Baltic Sea countries and the Northwestern Federal District of the Russian Federation, were presented.
Governmental measures and restrictions on the functioning of the economic subjects introduced in the border regions caused some shock
and stress situation, which are of great importance for the course of the crisis conditions and the way out of the crisis. The purpose of the
diagnosis is to establish a specific recognition of the research object, to provide a specific description and to formulate a final document or
a conclusion about the condition of this object within a specified research completion date. In other words, the diagnosis allows the
determination of the state of the research object and the development of a conclusion from these results, which can be based on indicators,
coefficients, standards, in order to propose real positive changes up to the definition of the strategy and development tactics. The study
uses the methods of systemic, structural, factor and comparative analysis, considering common and available parameters. A qualitative
diagnosis of the object is carried out based on the algorithm and research stages. Specific problems are investigated on the basis of
indicators and characteristics that are comparable in studies of corona crisis phenomena. Currently, the frontier economy is facing new
challenges that test the basic mechanisms of functioning in crisis conditions. All these processes imply measures to eliminate the
consequences of post-pandemic phenomena. This research can be used by the public administration units in diagnosing the processes of
cross-border cooperation in the period of recovering from the post-pandemic crisis.
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1. Introduction

It should be noted that to date the situation is exacerbated by exceptional uncertainty about the measures taken by
public administration bodies in the border regions. This is primarily the lack of diagnostics and measures for the
introduction of quarantine in certain sectors, forced constraints on the economic and commercial activity of the
population, restrictions on the access of the entire population to recreation and entertainment sectors, the
transition to distance learning in schools and universities and the closure of children’s and pre-school institutions.
At present, the scale and nature of the impact of all these artificial restrictions in various industries and sectors of
the economy is unclear. All this increases the complexity of diagnostics in the current crisis conditions. In the
scientific literature the problems of diagnosis of corona crisis phenomena have not yet been studied, so the
realization of the purpose and relevance of this study is of great importance. The research material is based on the
example of the Baltic Sea countries and, to a greater extent, the border regions of the Northwestern Federal
District (NWFD) of the Russian Federation. Russia is also a Baltic Sea country, but the scale and difference in the
comparison of research would not be correct. Therefore, only one out of eight federal districts of Russia has been
chosen, which borders with the countries of the European Union and has a direct relation to the Baltic Sea. It
seems that this choice is correct and fully contributes to the realization of the research goal. In recent years,
diagnostics as a research category has been boldly used in the assessment of cross-border cooperation. It plays the
role of the most important scientific method and tool that enables answering many crisis problems in practically
all researches.

The literature review section is built on a wide selection of COVID-19 related materials. The unfolding economic
crisis has shown that many scholars are trying to make sense of the economic consequences of the corona crisis.
For example, Ludvigson et al. (2020) found that the corona crisis is a major multi-period exogenous shock. Baker
et al. (2020) note that COVID-19 led to a massive spike in uncertainty and no close studies exist in science. The
authors found that a corona crisis shock results in an 11% annualized decrease in GDP. In another very important
study (Konig & Winkler 2020), which was conducted on a sample of 42 countries (mostly European), it has been
studied how coronavirus mortality rates affect GDP growth. Researchers note that the stringency of enforcement
measures is an important factor in growth. For example, stricter measures lead to lower GDP in the quarter
studied, but are associated with a positive catch-up growth effect in the next quarter. The impact of the corona
crisis has enormous implications for the labor market. For example, Adams-Prassl et al. (2020), Beland et al.
(2020) found that forced business closures lead to sharp unemployment and will have severe economic
consequences in the long run.

In addition, many sources (Will 2020; Knight 2017; Zizka 2020) express dismay and bewilderment as to why
political elites have been largely unprepared for this crisis. Scholars write of the deliberate ignorance and low
gualifications of decision makers. Late response, complete confusion in the supply of medical drugs and the
provision of ICU beds led to unfortunate consequences. Van Dam and Webbink (2020, p. 13) note that “everyone
can define the problem and its cause inone’s own way to derive one’s favourite solution to the problem. Whatever
measureis implemented to counter the crisis can be labelled anything from overreacting andcreating panic to
ignoring the seriousness and wilful negligence”. In the section related to research methodology and to some
aspects of corona crisis diagnostics in the Baltic Sea countries, examples of qualitative diagnostics of corona
crisis phenomena and corresponding forms, methods and means, which allow to receive certain guarantees
against probable errors and calculations in concrete anti-crisis situations, are shown. On the basis of the algorithm
and the corresponding toolkit, specific measures to support business entities and the population, which have been
artificially limited in their activities, resulting in huge losses or job losses, are proposed. In the results section,
specific examples of the corona crisis in the Baltic Sea countries and in the NWFD regions are discussed. The
conclusions contain specific recommendations, as well as lessons learned from the pandemic that must considered
in real and practical life and in the prevention of such diseases in the future.
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2. Literature review

The COVID-19 pandemic has caused an unprecedented economic crisis and has had extremely negative effects
on economic activity, GDP growth, and unemployment (Koénig & Winkler 2020). In addition, studies on the
Baltic Sea countries confirm this conclusion (Ehle 2020). The author conducted an interesting study on German
regions (401 counties were studied), which shows that there are inter-regional differences in the level of
socioeconomic, demographic and health variables affecting the economy in a corona crisis. Using the example of
another Baltic Sea country, Denmark (Marinov 2020), a number of important issues related to the specific socio-
economic characteristics of the country, which affected the Danish economy in a pandemic, are examined.
Particular attention is paid to the measures taken by the government in the labor market, household consumption,
and entrepreneurial activity. Hensvik et al. (2020) in their paper show the changes caused by COVID-19 in the
Swedish labor market. The authors give the example of a 40% decrease in vacancies during the first three months
after the COVID-19 outbreak. The resulting tightness in the labor market redistributed job searches towards less
affected occupations regardless of changes in job vacancies.

The unfolding economic corona crisis has classic and new unigque features. Declines in production and
international trade, financial shocks and tensions in economic activities are classic features of any crisis. New
problems are primarily related to the denial of movement of people at all levels and their isolation at different
scales (country, city, community). Therefore, a significant part of production is practically paralyzed and the
decline in economic activity dependent on measures of isolation reaches impressive proportions (up to 30-40%).
The duration of the isolation period is still unknown and there is no clear certainty about the mode of operation,
removal of quarantine measures, contacts of the population and their movement. The pandemic struck practically
the entire world economy and all countries were forced to implement quite severe restrictions, which in turn led
to a sharp decline in production and exchange (Opitowska 2020; Hauser et al. 2020; Van Dam & Webbink 2020).

It can be seen as alarming that there is virtually no clear diagnosis on the problems of recovery from these crisis
situations. As of today, it is only known that the pace of the economic recovery will depend on the severity and
duration of guarantine measures, the restoration of border relations with neighboring regions, the restoration of
trade relations, and the level of support for business by public administration bodies at all levels. Many
governments have already announced plans to support economic actors at sectoral and industry levels, including
support for small and medium-sized enterprises (Zemtsov et al. 2020; Knickel et al. 2021). It is expected that
systemic understanding and assessment, and preferably diagnostics, will allow a rational approach to the threats
and barriers posed by a pandemic. Quantitative risk assessment and tools have been based on the diagnosis of
emerging crises for over 50 years.

However, there are also criteria that can help all businesses specifically. They concern, first of all, how business
will behave under the current crisis conditions. Charles Darwin wrote: “It is not the strongest or the cleverest who
survive, but the one who adapts best to change”. It seems that in the conditions of the pandemic, it is not those
who argue about lost opportunities who will survive, but those who understand that it is no longer possible to live
the old way. New conditions have emerged, new requirements that demand every entrepreneur to be very active
and make incredible efforts to develop in the new environment.

The study is built on an in-depth diagnosis of the causes that emerged during the expansion of the COVID-19
pandemic (Breznau 2021; Claeson & Hanson 2021 Shet et al. 2020; Kucharski et al. 2020). For example, early
findings on the development of the pandemic have already provided guidance on the scale and direction in which
to focus crisis response and increase support for businesses and populations.

It should be emphasized that the diagnosis of crisis phenomena in cross-border systems has its basic parameters
and forms. Any parameters represent a system of criteria that reveal the specifics of a particular object. If we
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consider pandemic crisis phenomena in border regions, then it will be a system of indicators of qualitative
characteristics and indicators of crisis research, taking into account the relevant factors influencing it in a
particular period of time. In order to qualitatively investigate the crisis phenomenon in border regions, a system of
criteria and indicators is required, i.e. a system of indicators is selected to assess the state of crisis objects and the
development on this basis of qualitative and quantitative indicators (scales) to measure the corresponding values.
Since the border region is a peripheral territory of the state and, as a rule, is a depressed territory, the relevant
indicators, coefficients and scales are developed by science qualitatively enough, and they will be presented
(Zgonnik 2015).

However, it should be properly understood that the diagnosis of such processes should provide for the
classification of emerging deviations, as well as the most important parameters of the studied pandemic crisis
phenomena and their manifestations. In this case, the procedure of information collection and processing will be
generally accepted. If we consider the specifics of development of border regions under pandemic conditions, it is
desirable to highlight the comparison of the object under study and especially its state comparable to the norm or
benchmark (with developed regions of the country) for diagnostic studies. This will make it possible to identify
the presence of deviations and determine their nature regardless of whether it will be positive or negative
(Balashov 2004; Korotkov 2020; Belyaev 2015; Larionov et al. 2019).

3. Research methodology and some aspects of diagnosis of corona crisis in the Baltic Sea countries

A qualitative diagnostic result is the first condition for the successful development and functioning of the
economy of border regions in the post-pandemic time and the possibility to prevent a crisis situation in all spheres
of the border economy. Of course, the minimization of negative consequences of crisis phenomena in post-
pandemic time is central to the activities of governing bodies. However, in the border conditions of the regions of
the Baltic Sea countries and NWFD regions of the Russian Federation, it is shown in the empirical part of the
study, there is its own specificity and features when unforeseen circumstances arise, and all kinds of business
activities are associated with relevant changes. In minimizing these problems diagnostic studies help to develop
appropriate forms, methods and means, which allow to obtain certain guarantees against probable errors and
miscalculations in anti-crisis situations.

For example, the problems encountered during the pandemic in the coastal regions of the NWFD show
considerable variation in the level of socio-economic shock and stress. Diagnostics in NWFD regions is closely
connected with controlling, where problems are formulated, and analysis begins, the purpose of which is to
identify the real discrepancies, reduction or increase of deformation, actual and optimal state of the most
important corona crisis situations. Key parameters of the corona crisis situation are defined, then specific
problems are highlighted, there may be five to ten or more of them. Then we determine the sequence of
operations: problem analysis, identification of the primary problem, analysis of the primary problem, diagnosis of
the primary problem, and a diagnosis is established. On the basis of this diagnosis, forecasting and decision-
making to eliminate contradictions is developed. It is very important that this process proceeds on the basis of
specific indicators. In a pandemic, there are unifying indicators and characteristics that are comparable in corona
crisis situations and allow the following lessons to be identified:

The first lesson is the general level of development of the border region. At the time of the study, the region is
experiencing a deep economic crisis. There is a low rate of production. It has been in a phase of restriction and
guarantine for a long time, a radical restructuring and, in some cases, diversification of production is required.

The second lesson is to assess the condition of industries and sectors that have been forcibly closed or artificially
restricted since the beginning of the pandemic. The losses incurred and the support needed, including the
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compensation of financial losses, are to be determined. In the Baltic Sea countries, the most affected sectors are
tourism, hotels, gastronomy, airports, passenger seaports, etc.

The third lesson is the state of the social sphere. There is a decrease in income and living standards,
unemployment, the levels of social services and the level of educational services are decreasing due to restrictive
measures and the artificial closure of certain industries. The analysis shows that some countries of the Baltic Sea
suffered from the corona crisis more than other European countries. First of all, there was a belated reaction to the
growth of coronavirus infections (Poland), or complete neglect of restrictive measures at the beginning of the
pandemic in Sweden.

The fourth lesson is investment activity. In a pandemic, the border region has no investment appeal, there is a
high risk for entrepreneurial activity, and there is little development of new activities in post-pandemic times.

The fifth lesson is closely related to health care. Determination of the general level of health care facilities,
provision with modern equipment, apparatus and medicines. Introduce mandatory coefficients of sufficient
provision of the population with services of inpatient medical institutions. Allocate additional budgetary places
for medical students, especially in specialties that are directly related to infectious diseases. Provide budget
funding for the construction of new inpatient medical facilities for viral diseases.

The sixth lesson is the labor market and employment. Indicators of falling demand for labor, due to the temporary
closure or bankruptcy of businesses. Measures to restore and create new jobs, training and retraining, support and
preferences for enterprises that create new production and activities, and therefore new jobs. Cardinal measures to
revitalize micro, small and medium-sized enterprises and create incentives to hire new workers.

The seventh lesson is personal income. Declining wages, low real income per capita. The high level of
unemployment. Obligatory conditions for a way out of the crisis not to forget behind difficult and difficult
decisions, to really support incomes of the population and curb inflation. We are talking first and foremost about
the poorest segments of the population, who must already today be really helped to overcome the subsistence
level and get a foothold in the new conditions. Substantial measures should be developed to support people who
have lost their jobs during the pandemic and help them find work.

It should be considered that the diagnosis of the above-mentioned lessons and characteristics on both sides of the
border may differ significantly, but by the trends and nature of deviations it is possible to establish forecasts for
the joint elimination of crisis phenomena in the respective spheres.

Linear programming is particularly valuable in diagnosing corona crisis in the Baltic Sea countries and NWFD
regions. It is a mathematical technique that allows us to find the best combination of resources and actions
necessary to achieve the optimal result. The linear technique allows to optimize any process, to calculate the
increase of new jobs, the growth of unemployment and the growth of profits, to calculate the efficiency of the use
of potential, resources and time to overcome the corona crisis. In linear programming quantifies the goal, the
parameters that will be subjected to this mathematical technique and the available benchmarks and constraints in
the use of resources, capacities on a time-specific basis. Modeling of the assessment of the use of the potential of
the regional-economic space in the Baltic Sea countries and NWFD regions is proposed in the post-crisis time in
four stages.

At the first stage, a dynamic criterion is formed, in which the criterion order of indicators is selected. This order is
a rank series, in which the indicators included in the list are ordered according to the criterion adopted. These are
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indicators that characterize basic and auxiliary economic processes, and indicators that characterize the processes
of life support in a crisis, as well as processes that impede the implementation of aggregate anti-crisis measures
(Biyakov 2004). Since these indicators are heterogeneous in terms of units of measurement, there is a problem of
comparing them. At the second stage, the comparison of indicators is solved by means of the procedure of
smoothing the initial data. For primary processing of time series, the procedure of smoothing - median is offered.
Let the time series A1, A, ... Ak be given, then each new element of the smoothed series Ci is calculated by the
following formula:

Ci=1+A—Me)/(Anax—Amint 1), i=1..k 1)

where Me is the median of the time series, Amax IS the maximal member of the series, Amin IS the minimum
member of the series.

It should be noted that when trying to approximate the original data and the median-smoothed data, we obtain
almost the same type of functions. This means that when calculating, for example, the growth rates after the
median transformation in each time series there are no zero and negative components with almost complete
coincidence of this trend with the original one. Here we get a serious advantage, especially if the calculations use
value indicators (financial results of economic activity).

At the third stage of model building the actual rank series of movement of indicators are formed. To do this, it is
necessary to calculate the growth rate of the indicators, to calculate the acceleration and changes in the values of
the indicators. Finally, the list of indicators is ranked according to the decreasing value of the acceleration of their
movement. In other words, the first rank is assigned to the indicator with the greatest acceleration, and the last
rank is assigned to the indicator with the least acceleration. Based on these calculations, the rank matrix of
indicator movement is constructed (table 1).

Table 1. Ranking matrix of the movement of indicators

Indicator name Criterion order of Actual order of movement by period
movement T1 T2 T3 ... TK
Indicator 1 1 X1 X12 X13 X1k
Indicator 2 2 Xa1 X22 X23 Xak
>Indicator 3 >3 Xa1 Xa32 X33 X3k
Indicator N N XN Xn2 Xn3 XNK

At the fourth stage two rank series are compared: criterial and actual. These series, as a rule, differ from each
other by the difference between the numbers of individual indicators and the inversion of one complete series in
relation to the other. In this method it is necessary to assess the proximity of the actual and normative orders. For
this purpose Spearman and Kendall rank correlation coefficients are used.

The Spearman rank correlation coefficient is calculated on the basis of two steps. The first step - for each
indicator from the list the square of the difference (deviation) between its place (rank) in the normative ordering
and the rank in the actual ordering is calculated according to the formula:

Yi = (Xi - X, (2

where Y; — the difference between the rank of the i-th indicator in the criterial ordering and the actual one, Xx — the
rank of the indicator in the criterial ordering, X; — the rank of the indicator in the actual ordering.
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Second step. The sum of squares of deviations for all indicators in the time period under consideration is
calculated and the Spearman coefficient is calculated according to the formula:

6xTL ¥

Kdeva’at =1-——=— (3)

Nx({NZ-1)

Kendall’s rank correlation coefficient is calculated at two levels. At the first level, for each indicator, the number
of other indicators with a place in the criterial ordering greater than that of the indicator in question, and in the
actual ordering, a rank smaller than that of the indicator in question, is calculated:

N 1,% > X
p=k+1 0,% > X

where k — the place of the indicator under consideration in the criterial ordering, S is the number of inversions for
a given indicator, p — the places of the indicators compared to the indicator under consideration, N — the number
of indicators included in the list of system characteristics, a, is a function showing whether or not the indicator in
question is inversion with the indicator compared to it (if yes, then a, = 1, otherwise a, = 0), X« (x;) is the rank of
the indicator in the actual ordering that has k (p) place in the criterial ordering.

At the second level, the total number of inversions for all indicators is calculated and the Kendall correlation
coefficient is determined:
N
K =1 2Eims (5)

INVErs NXI:N— 1]

Both coefficients (Kaeviat, Kinvers) €stimate the closeness of the given rank series to the reference (criterion) series
on the interval from 1 to +1. The score +1 is obtained when the actual series coincides with the criterion series,
and 1 when they are completely differently directed.

The indicator of the resulting assessment of the proximity of the actual structure of the system indicators
movement to the criterial (benchmark), based on the two rank correlation coefficients for a given time period, can
be calculated by the formula:

R = (1+Ka‘ez=:'at]:(':1"'1’—\-:'11:!9:"5] (6)

The resulting evaluation shows to what extent the nature of changes in the structure of the links of the system
corresponds to the chosen evaluation criterion. In other words, we can say that this indicator allows us to evaluate
the effectiveness of the managerial decisions made in accordance with the criterion set. The range of variation of
this index is from 0 to +1. At that, 1 — full coincidence of changes in the structure of the system connections with
the chosen criterion; 0 — full discrepancy of changes in the system concerning the chosen criterion.

In addition to the quantitative assessment of the use of the potential of the region’s economic space, a qualitative

assessment is also calculated. The qualitative assessment of the weighting coefficients is calculated on the basis
of the use of an exponential dependence on the number inverse of the ordinal number.
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e(1/i) (7)
Wi =

et/ )
j=1

where w; — weighting coefficient of the indicator occupying the i-th place in the block, e is the base of the natural
logarithm, n is the number of indicators in the block.

Border territories, being at the same time peripheral due to their remoteness from the centers of growth and
attraction, are mostly depressed or underdeveloped (Sohn 2014). Mitigation of interregional contrasts in the
conditions of the crisis, pulling backward and depressed regions up to highly developed territories is the main
task of state authorities.

4, Results

The pandemic showed that COVID-19 did what no other virus has managed to do in the last century. During the
pandemic, not only the economy, but also the social life of the population was significantly affected: quarantine,
isolation, other restrictions on human freedoms, the loss of loved ones and the complete uncertainty of what comes
next. Thus, COVID-19 has become a complete scientific puzzle for world science, and the threat of infection is now
more relevant than it used to be (Korolev 2020; Wu et al. 2020; Coccia 2020; Janssen & van der Voort 2020). In the
Baltic region, the pandemic has affected all countries, limiting the normal freedom of movement of goods, persons,
services and capital. Particularly large costs have occurred in cross-border integration and internationalization
processes (Klatt 2020; Janczak 2020; Hennig 2021). In the conducted research it was shown that in the Baltic Sea
countries, the course of the pandemic has revealed all the contradictions and possible costs that characterize this
artificial crisis. This is evidenced by the GDP data (table 2).

Table 2. Gross domestic product of the EU Baltic Sea countries

Baltic Sea countries GDP (current prices, million euros) |Real GDP growth rate, %| GDP per capita, euros
2019 2020 2019 2020 2019 2020

Germany 3,449,050 3,332,230 0.6 -4.9 41,510 40,070
Poland 532,329.2 521,514.5 4.5 -2.7 13,870 13,600
Sweden 474,550.5 472,260.1 1.4 -2.8 46,170 45,610
Denmark 312,747.2 311,726 2.8 -2.7 53,760 53,470
Lithuania 48,797.4 48,794.2 4.3 -0.8 17,460 17,460
Latvia 30,420.9 29,334 2.0 -3.6 15,900 15,430
Estonia 28,1124 27,166.9 5.0 -2.9 21,220 20,440
Finland 240,261 237,467 1.3 -2.8 43,510 42,940

Source: compiled from Eurostat data

It should be noted that Lithuania, Sweden and Estonia (7,721.52; 7,369.57 and 7,346.66 respectively) have the
highest number of cases per 100,000 people, although detected COVID-19 cases are highest in Germany and
Poland (table 3). However, the most “severe” indicator, which characterizes the state and the course of the
pandemic is the mortality rate per 100,000 people. That’s why Poland and Sweden are ahead of other countries of
the Baltic Sea (131.48 and 131.32 respectively). This indicator is exceptionally hard for the population and
clearly shows that state administration bodies and other institutions of the states do not cope with the epidemic of
coronavirus in full measure. It should be noted that in the Baltic Sea countries the pandemic scenarios were
formed more optimally compared to other European states. The calmer situation was achieved by timely
restrictive measures on public transport and crowded areas, quarantine measures and some more conscious public
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attitude towards the pandemic. Nevertheless, even in those countries, in which the incidence rates are lowest,
population is experiencing the full impact of the crisis.

Table 3. Main characteristics of the epidemic spread in the EU Baltic Sea countries as of March 24, 2021

Baltic Sea countries Populz_ition The total number | Number of cases per Mortality Mortality per
at the beginning of 2021 of detected 100,000 people. 100,000 people.
Germany 83,166,711 2,647,710 3,192.39 74,964 89.47
Poland 37,958,138 2,089,869 5,521.94 49,761 131.48
Sweden 10,327,589 744,272 7,369.57 13,262 131.32
Denmark 5,822,763 226,277 3,906.58 2,402 41.47
Lithuania 2,794,090 210,202 7,721.52 3,501 128.61
Latvia 1,907,675 97,586 5,173.69 1,828 96.91
Estonia 1,328,976 97,456 7,346.66 809 60.99
Finland 5,525,292 72,073 1,300.79 808 14.58

Source: compiled from World Health Organization data.

Among the countries of the Baltic Sea is also the Russian Federation. However, due to non-comparable proportions
and differences in law, standards, and statistical reporting, separate studies are proposed for the Northwestern Federal
District. This district is of great importance for the development of the whole economy of Russia. Firstly, it is located
at the junction with developed EU countries and has more chances to integrate into the world economy than regions of
other districts. Secondly, the border regions have access to the Baltic Sea and occupy a prominent place in the maritime
activities of the whole country. Thirdly, the only exclave territory of Russia — Kaliningrad region — is located in this
district.

Studies conducted on the spread of the COVID-19 epidemic in the Northwestern Federal District of Russia clearly
show that the dynamics of disease spread in NWFD regions differ significantly. The northern regions of the NWFD
differ in disease detection. In the Arkhangelsk and Murmansk regions 54,586 and 45,371 diseases were detected
respectively. In the Arkhangelsk oblast over 48 thousand people recovered during this period, and in the Murmansk
oblast over 43 thousand people died 552 and 886 people respectively. High morbidity level was also registered in
Komi Republic: over 38 thousand infected people, over 36 thousand people recovered and 730 died. By February 15
the situation was gradually stabilizing and the number of new infections in these regions was over 100 people each.
The situation is somewhat different in regions bordering the European Union. These are the Kaliningrad, Novgorod
and Pskov regions and the Republic of Karelia. In these regions the number of detected cases was in the range of 30
thousand people, more than 20 thousand people recovered. At the same time, the number of deaths was 232 in
Kaliningrad Oblast, 155 in Pskov Oblast and 113 in Novgorod Oblast (table 4).

Table 4. Main characteristics of the epidemic spread in the Northwestern Federal District as of February 15, 2021

Northwestern Federal District Retrieved New Active Recovered Dead
IArkhangelsk region 54,586 194 5,445 48,589 552
Nenets Autonomous Okrug 1,075 1 24 1,007 4
\Vologda region 36,682 231 4,074 31,895 713
Kaliningrad region 26,616 148 2,451 23,933 232
Republic of Karelia 38,889 165 4,208 34,410 271
Komi Republic 38,338 121 616 36,992 730
Leningrad region 33,784 191 2,828 30,446 510
Murmansk region 45,371 144 1,378 43,107 886
Novgorod region 25,965 110 3,453 22,399 113
Pskov region 30,806 104 10,824 19,827 155
St. Petersburg 354,196 1,093 74,481 269,203 10,512

Source: compiled from Stopcoronavirus data
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The high level of infection in the northern regions of the Northwestern Federal District can be explained by the
fact that the population there is concentrated in several cities with a very high proportion of migrants and active
interaction of the population with other cities and countries. Temporary workers come to the northern regions for
construction projects (due to high wages), while locals always prefer to travel to southern regions and countries
for holidays.

The city of St. Petersburg stands out sharply from other subjects in the Northwestern Federal District of Russia.
This city has the official status of a separate subject of the Russian Federation and has a great influence on the
neighboring regions of the district. In St. Petersburg, 354,196 people have been diagnosed with coronavirus. This
figure can be safely compared to the population of all the separately taken large cities-regional centers of the
NWEFD. St. Petersburg has the largest agglomeration in the Northwestern Federal District of Russia. The mobility
of the population and the potential for infection here is very high. If we consider that the tradition of internal
Russian migrants confirms close ties with the place of origin, labor migrants contribute to the spread of
coronavirus infection when returning home from St. Petersburg or on shift work (temporary work limited to a
period of 2-3 weeks) to the North. Increased mobility of migrants as well as tourism has become one of the most
important factors in the spread of infection throughout the county. The spread of coronavirus in cities-regional
centers also confirms a definite trend in the spread of infection.

In contrast to the average indicators for the federal district, the variation in the given indicators is much greater in the
regions (table 5). For example, by the level of variation by two times, and the ratio between the maximum and
minimum levels also differs by more than two times. The highest average nominal wages are fixed in the northern
regions: the Murmansk Oblast — 74,358 rubles; the Komi Republic — 61,270 rubles; the Arkhangelsk Oblast — 58,637
rubles and of course the city of Saint Petersburg. Here nominal wages have been above 64,000 rubles for a long time.
In traditionally European regions: Novgorod, Pskov and Kaliningrad regions, nominal wages are keeping over 30
thousand rubles. the growth rate of nominal wages during the pandemic slowed down a little. However, in most
regions of the Northwestern District annual growth rates of nominal wages were observed (from 11.4% — the Vologda
region to 0.8% — the Novgorod region). By the way, Novgorod oblast was minus 1.9% in real wage growth.

Table 5. Indicators of wages, inflation and unemployment in the regions of the Northwestern Federal District in 2020

CPI, growth in | Growth of real . . .
Average monthly Increase in Socio-Economic
; January-June | wages, January- |Unemploym
Northwestern Federal nominal wage, unemployment, |Stress Index, CPI +
- 2020 to May 2020 to ent rate, Q2 . .
District May 2020, M 2020. % Q2 2020 to Q2 increase in
rubles January-June | January-May 020, % 2019, % unemployment
' 2019, % 2019, %. '

Northwestern Federal 55,793 2.9 45 5.0 15 44
District

IArkhangelsk region 58,637 3.6 3.8 7.8 15 51
\Vologda region 42,910 3.1 8.2 6.5 2.7 5.8
Kaliningrad region 36,661 2.7 4.2 5.2 0.5 3.2
Republic of Karelia 47,313 2.9 5.5 9.4 1.7 4.6
Komi Republic 61,270 4.1 2.6 8.3 1.0 5.1
Leningrad region 47,545 2.5 2.7 5.1 1.2 3.7
Murmansk region 74,358 2.9 6.4 8.2 3.5 6.4
Novgorod region 31,892 2.9 -1.9 5.7 2.6 5.5
Pskov region 32,473 2.2 5.8 6.8 1.7 3.9
St. Petersburg 64,265 2.7 4.5 2.7 1.3 4.0

Source: compiled from Federal State Statistics Service data
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Studies on the level of unemployment show that the Northwestern District has lower indicators compared to other
districts of the Russian Federation. In the regions of the NWFD the level of unemployment is traditionally high in
the northern regions. For example, in the Republic of Karelia — 9.4% (unemployment growth of 1.7%);
Murmansk and Arkhangelsk regions — 8.2% and 7.8% respectively (unemployment growth of 3.5% and 1.5%).
The unemployment rate in the Komi Republic was higher than the national average — 8.3%, while the
unemployment rate increased by 1.0%. The lowest level of unemployment was in Leningrad and Kaliningrad
regions — 5.1% and 5.2% respectively (unemployment increased by 1.2% and 0.5%). It should be noted that in the
NWFD the greatest damage from the pandemic crisis was observed in the spheres of retail trade, services and
services, as well as in transport. The analysis shows that in these areas the situation worsened to such an extent
that it created a zone of socio-economic stress and risk.

5. Discussion

Nowadays it is becoming obvious that COVID-19 has struck the economic and political systems of many
countries and regions (Humer 2020). Science is looking for indisputable methods and indicators to overcome
these unexpected crisis phenomena. If we consider the situation in the NWFD of Russia, on can refer to the
sample of key indicators that affect the development of pandemic processes when diagnosing these phenomena
(table 6). In the table below the main indicators influencing the development of crisis phenomena in the course of
coronavirus for each NWFD region were shown.

Table 6. Values of the main indicators influencing the development of crisis phenomena

The number of
Share of urban Demo-_ . employed people
A residents in the geog(aphlcal Poverty rate Life Number of entering the region
Northwestern Federal District . potential of the ' |expectancy at| beds per
total population, : % " . to work, % of the
region, people birth, years capita )
% 2 employed population
per 1 km -
of the region

\Arkhangelsk region 78.5 53.5 12.5 72 5.2 1.01
Nenets Autonomous Okrugt 73.3 17.7 9.7 715 5.2 18.21
\Vologda region 72.6 197.8 13.6 71.3 4.2 0.72
Kaliningrad region 77.7 45.4 13.7 72.6 4.4 0.45
Republic of Karelia 80.7 100.5 15.6 70.7 4.4 0.63
Komi Republic 78.2 47.1 14.9 71.1 4.3 4.33
Leningrad region 64.3 3414.9 8.4 725 2.3 2.09
Murmansk region 92.2 23.6 9.9 71.7 6,4 2.26
Novgorod region 71.3 407.4 13.8 69.7 2.8 0.79
Pskov region 71.7 190.7 17 70 3.3 0.38
St. Petershurg 100 1247.3 6.6 75.5 4.3 7.34

Source: compiled from Federal State Statistics Service data

The overall impact on the crisis phenomena developed in the regions of the district shows that the largest cities
and the agglomerations formed around them experience the greatest risks. This is understandable, since
agglomerations have a higher population density and a greater intensity of interaction, especially due to migrant
workers in the northern regions of the district, including rotational” settlements with a single ventilation system.

* Rotational camps are a complex of residential, cultural, amenity, sanitary and household buildings and structures designed
to ensure the life of rotational workers located at the closest distance to the objects of work.
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The current economic crisis has no analogues either in the world or in Russia, as for the first time it is caused by
epidemiological, rather than economic or political factors. The ESG-rating (RAEX, 2021) conducted among the
regions of the Northwestern Federal District shows that the highest social risks are in the Pskov and Vologda
regions (70 and 48 respectively) and the greatest environmental risks are identified in the Komi Republic and the
Nenets Autonomous District and Karelia Republic (82, 81 and 80 respectively). In the conducted rating a great
attention was paid to the quality of management. According to this rating, the Nenets Autonomous Okrug,
Leningrad Oblast and Saint Petersburg perform best (table 7).

Table 7. ESG-rating of the regions of the Northwestern Federal District in 2020

Northwestern Federal District Environmental Social Governance Place in the ESG Place in the
(NWFD) ranking NWFD
IArkhangelsk region 73 41 66 71 8
Nenets Autonomous Okrugt 81 1 13 21 3
\Vologda region 13 48 41 29 5
Kaliningrad region 67 22 47 54 7
Republic of Karelia 80 40 42 76 9
Komi Republic 82 42 48 78 10
Leningrad region 18 9 17 8 1
Murmansk region 78 14 20 53 6
Novgorod region 8 45 19 11 2
Pskov region 66 70 79 80 11
St. Petersburg 70 6 18 23 4

Source: compiled from RAEX data

Some publications draw attention to the expected growth of social risks. In the NWFD, the expected growth will
be leveled in the regions sparsely populated, specializing in oil and gas production (Nenets Autonomous Okrug
and the Komi Republic). Oil and gas rent in these regions are intended for the welfare, health and education of the
population.

6. Conclusion

It should be noted that the pandemic in the Baltic Sea countries and the NWFD regions was a very difficult lesson
for all institutions of power, science (especially medicine), as well as for structures and institutions involved in
ensuring the existence of people.

COVID-19, which broke out unexpectedly, has brought about many problems that humanity has never faced
before. The study presents the results of actions undertaken by nation states, showing mistakes and
miscalculations. This is illustrated by the conclusions drawn as a result of the COVID-19 project. These
conclusions should be considered in the future when similar challenges and crises emerge.

The literature review section shows that the scientific literature has responded quite actively to the course of the
pandemic and that new proposals, methods and tools have arisen. A detailed analysis of the course of COVID-19
was carried out, as well as what negative phenomena were noted and what measures were taken to eliminate
them, using the example of the Baltic Sea countries and border regions of the Northwestern Federal District of the
Russian Federation.

The border regions of the Northwestern Federal District of Russia could not avoid mistakes either. These issues

are discussed in the discussion section. In the northern regions, where there was a massive movement of labor
force and population, the infection rates were much higher than in the entire Russian Federation. COVID-19 was
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much more severe in underdeveloped regions, where there was a lack of basic resources and personnel in medical
institutions, so the infection rates were high.

Thus, the proposed diagnosis in this study provides specific tools, methodology and forecasting for the outgoing
from the coronavirus crisis, as well as the adoption of specific measures to assist affected businesses, business
entities, the population and the definition of precautionary measures for the prevention and treatment of viral
diseases. The materials of the study are of interest to scientists and practitioners who deal with the problems of
crisis phenomena in regional and border systems, as well as challenges and emerging phenomena similar to the
COVID-19 coronavirus pandemic.
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