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Abstract: Differentiated response of selected economies to the global economic crisis caused by the
collapse of the real estate market in the United States has drawn the attention of economists to the
concept of economic resilience. At the same time, once again, it showed the importance of analysing
and creating suitable conditions for sustainable development. Resilient economies are less exposed
to the risk of economic crises or slowdowns, which is vital for ensuring stable incomes and high
level of living standards. Therefore, the presented analysis was aimed at evaluating the level of
economic resilience of provincial cities in Poland in relation to the situation on their labour markets.
For this purposes, selected measures of the variation in the distribution feature (e.g., coefficient of
variation) and the degree of structure diversification of the examined feature (Amemiya’s index) were
used. Subsequently, using correlation analysis, the research determined whether any relationships
could be observed between the investigated variables. The results of the research indicate that for
provincial cities sub-regions in Poland, a statistically significant, moderate negative correlation could
be observed between the degree of employment structure diversification in 2009 and the scale and
scope of the collapse in the number of employed persons in subsequent years. This suggests that a
high level of employment diversification restricted the level of economic resilience in this case.
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1. Introduction-The Research Background

The increasing economic globalisation has made modern economies at the national,
regional and local level increasingly interdependent. Any changes or impulses occurring
in one economy relatively quickly change the conditions in which other economies operate.
Globalisation is accompanied by rapid scientific and technological progress and increased
competition. This results in a significant increase in the turbulence of the economy, with
a growing number of shocks and distortions changing the dynamics and structure of
economic processes.

The global economic crisis that started in 2008 provides a good example illustrating
the growing interdependence of economies. Negative impulses from the US economy
triggered by the real estate crash within a short period of time caused a decline in economic
activity in many economies worldwide [1] (pp. 75, 76), [2] (p. 3). The consequences of this
crisis and of the measures taken to overcome it are still visible in selected countries and
regions, such as public debt and high unemployment, with the greater share of women
among the unemployed [3] (p. 3).

At the same time, at the regional level, some economies have been less affected by
the global slowdown than others. Some of them have relatively quickly returned to a fast
and stable economic growth path. It has drawn researchers’ attention to the concept of
economic resilience and regional sustainability. This relatively new concept, derived from
the physical and natural sciences, helps to understand how individual economies respond
to and recover from the experienced shock [4,5]. At the theoretical level, the concept
of economic resilience makes it possible to identify the causes of the different course of
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economic processes, especially in the face of negative external shocks such as crises, natural
disasters and social unrest. It also allows for the identification of factors stimulating its
growth, thus making it possible to reduce the scale and scope of the negative economic
and social impact caused by these distortions.

In view of the expected global economic slowdown caused by the COVID-19 pan-
demic [6-10], the question of the level of economic resilience of provincial cities in Poland
seems justified. Given the great importance of these centres in Poland’s socio-economic
system, it can be assumed that the economic processes taking place in them will also have a
significant impact on the scale and length of distortions experienced by the entire national
economy. Considering the specificity of the Polish economy the conclusions drawn from
the presented analysis might be important to better understanding of factors determining
local and regional economic resilience in fast developing economies.

The aim of the presented analysis was to determine the level of employment diversifi-
cation as one of the factors affecting the economic resilience of provincial cities. The results
obtained were confronted with the data presenting the scale and scope of fluctuations on
the labour markets of the analysed cities. It allowed to verify the thesis that a high level of
economic diversification is an important stimulus of economic resilience. The measures
used to achieve the research objective were, among others, the Index of Economic Diversifi-
cation proposed by E. Amemiya and the coefficients of variation of the employment for the
period of 2010-2018.

Considering the subject of the paper, it should be emphasised that the situation on
the regional labour markets and its changes depend on various factors, and not only on
those related to the level of employment diversification. They include, among others, the
structure of production, changes in the demand and supply of labour and demographic
factors. Their mutual, long-term influence was the cause of a different reactions of regional
labour markets in the period of the economic transformation in Poland after 1989. At the
same time, it may also be the cause of different dynamics of employment changes as a
reaction to external shocks observed today.

The transition of the Polish economy from a centrally planned to an economy based on
free competition and a market allocation of resources was associated with a large decrease
in labour demand and an increase in unemployment rate, especially in those regions
where agriculture played a relatively large role in the production structure. This mainly
concerned the areas of the present voivodships: Zachodniopomorskie (with capital in
Szczecin), Warminsko-Mazurskie (Olsztyn), Kujawsko-Pomorskie (capital in two cities—
Bydgoszcz and Torun) and, to a lesser extent, Podlaskie (Bialystok), Lubelskie (Lublin)
and Podkarpackie (Rzeszow) [11] (pp. 12-15). These regions still are characterised by a
relatively high share of agriculture in the structure of GDP and value added, however, at
present, this sector is much more competitive, productive and efficient. This, combined
with the fact that it produces basic goods with lower income elasticity of demand, makes
these voivodships slightly more resistant to slumps in external demand [12,13]. Similar,
although on a smaller scale, effects of transformation processes were observed in regions
with a relative dominance of traditional manufacturing, especially light industry. This
concerned, in particular, such provinces as Lodzkie (L6dz), Lubuskie (two capitals—-Gorzéw
Wielkopolski and Zielona Goéra) and Dolnoélaskie (Wroctaw) [11] (pp. 12-15).

In the case of such voivodeships as Mazowieckie (Warszawa), Wielkopolskie (Poznan),
partly also Slaskie (Katowice), Dolnoslaskie (Wroctaw) and Pomorskie (Gdansk), the decline
in demand for labour, and thus also fluctuations in the unemployment rate, after 1989 was
clearly smaller. It was conditioned by a more competitive and modern production structure,
where services and relatively modern branches of industry were, and still are, more
important. Nowadays, these regions are also characterised by a much higher flexibility of
employment than those in which agriculture plays an important role [ibid.].

What is important, greater volatility of labour markets in case of these regions results
primarily from cyclical factors shaping the demand for labour (employment rate). It was
observed by different researchers in different periods of time [14] (pp. 235-242); [15]
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(pp. 245-261); [16] (pp. 260-270). Importantly, the demand for labour grew particularly fast
in the abovementioned regions during the economic recovery, hence one could observe
greater fluctuations in employment in the periods of dynamic economic growth than
in the periods of economic downturn. This, in turn, could have been caused by the
specific structure of production, dominated by services and modern industrial products,
i.e., goods characterised by high income sensitivity of demand and thus more susceptible
to fluctuations in the economic situation.

On the other hand, the lower flexibility of regional labour markets in less developed
voivodships, with a greater importance of agriculture and traditional industry, was also
partially conditioned by factors on the supply side of the labour market-lower economic
activity rate and lower labour resources [15-17]. The reasons for this include the faster
aging of the population in these areas, the outflow of workers to more developed regions,
a higher percentage of people entering early retirement and greater difficulties in finding a
job (a significant percentage of long-term unemployed), especially at the beginning of the
transformation systemic [18] (pp. 10-14).

Similar conditions also explain the greater volatility of unemployment rates and
employment levels if we compare the economy of Poland and other more developed
countries, such as the United States. A higher level of competitiveness, a more modern
production structure and a greater volatility of global demand in the latter economy
translate into a greater scale of fluctuations observed on the labour market during periods
of economic change [19] (pp. 33-36).

The paper is divided into five parts. After the introductory part, the author presented
the basic theoretical considerations on the concept of economic resilience and its importance
to local and regional economies and their sustainable development. Then, the research
hypothesis and methods were described followed by the presentation of the research
results. The article ends with a summary and conclusions.

2. The Notion of Economic Resilience and Its Determinants

One of the hallmarks of the modern economy is its volatility and instability. The
growing importance of technological innovations in social and economic life, the tightening
of the level of competition and the development of economic globalisation contributed
to an increase in demand volatility and significantly shortened the horizon of decisions
made by enterprises. As a result, the number and frequency of demand and supply
shocks, which affect economies, generating many negative social and economic effects,
also increased. This, combined with the increasingly visible problem of global ecosystem
imbalance, contributed to the development of the concept of sustainable development.
Its implementation, in practice, would make possible to ensure a permanent and stable
balance between the three spheres of human activity—social, economic and environmental.
One of the threads of the discussion on sustainable development concerns the concept of
economic resilience.

In a general sense, economic resilience is understood as the response of the system to a
specific stimulus or shock or as the ability to avoid and manage natural and anthropogenic
risks [20] (p. 16), [21] (p. 2), [22] (p. 524). In the research context, the term is used to describe
the relationships occurring in the observed entity during and after the interference.

Although the concept of resilience has a fairly long research tradition, and while it is a
good tool for analysing complex socio-economic systems especially at the macroeconomic
level [23], it has long been overlooked by economists especially with respect to the regional
analytical perspective. It was only the events of the recent global economic crisis that made
this theory increasingly popular. Hence, economic resilience is a relatively new term. In
view of the above, but also because the concept draws on different scientific disciplines and
refers to different aspects of the system operations, it is understood and defined in various
ways. Some approaches directly refer to the original, engineering method of defining
and analysing resilience, while others involve a newer ecological concept. There are also
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attempts to combine both of these approaches within the idea of economic adaptation
resilience [24] (p. 2015), [25] (p. 2).

According to the traditional, engineering approach, an urban or regional economy is
characterised by economic resilience if it is able to recover from the shock. What matters,
above all, is the speed with which the economy returns to its initial state or growth path.
Nevertheless, as Drobniak [26] (p. 50) observes, the concept of resilience defined in this
way raises substantial doubts. If the resilience of a system, including an economic system,
means the ability to return to the pre-existing equilibrium, it is difficult to consider it as
development. Furthermore, if the given economy was on a negative growth path or if this
growth was characterised by a predominance of negative socio-economic consequences, a
return to the old growth path would not be desirable.

Economic resilience under the environmental approach relates primarily to the amount
of disruption that the economy can absorb before it begins to change its form or function.
According to Walker, Holling, Carpenter and Kinzing, economic resilience is the ability
of a system to absorb disruptions and reorganise in the course of change to maintain
essentially the same function and the same identity [27] (p. 2). There is no single point of
equilibrium and no single path of economic growth in this approach, but several possible
ones. What is more, they may evolve constantly under the influence of new external
conditions as well as phenomena and processes occurring within the system. The concept
of resilience is therefore similar to the notion of Schumpeter’s creative destruction—the
process of reorganising and restructuring the economy through innovation and innovative
solutions [28] (p. 1437).

The characteristics of economic resilience can be measured with the use of macroeco-
nomic indicators relating to business performance. These include, above all, changes in
production volumes and changes in employment levels [29] (p. 590). With this aim in mind,
it is important to use the data on the scale of employment changes as they better reflect
the social consequences of economic shocks [30] (p. 39). This is because the employment
level is returning to the values observed before the shock and recession with a greater
delay. The results of selected research [31] (p. 470) suggest that the cycle of changes in the
unemployment rate from maximum to minimum values after the shock is 4.8 years, while
the corresponding time for changes in production volume is 1.9 years.

The literature on the subject includes numerous publications and analyses aimed at
determining the level of economic resilience and its determinants with regard to selected
territorial units. Most of these publications concerned the resilience of cities or regions dur-
ing the global economic crisis of 2008-2012 and several years after its end [32] (p. 1766), [33]
(pp. 419-432), [34] (pp. 267-287), [35] (pp. 203-224). An interesting review of results
obtained in selected research in this area can be found, among others, in Drobniak and
Toth [20] (pp. 123-125), [5] (pp. 71-72). The above studies show that a diverse structure of
production and employment makes an important determinant of economic resilience. It is
relevant for at least three reasons [36] (p. 91):

(1) It can be a factor in preventing the lock-in of the economy on one development path.

(2) Diversification allows better transfer and dispersal of external shocks in different
directions (sectors and branches) of the economy, contributing to a faster economic
recovery and faster adaptation to changed conditions. This is also confirmed by the
analyses of Nazarczuk, Uminski and Jurkiewicz [37] (p. 830);

(3) A high rate of economic growth alone is not sufficient to ensure an adequate level of
economic resilience. What is more important is the rapid and effective transformation
of the economy, e.g., by adjusting the structure of production to new conditions and
reinforcing scientific and technological innovation. This is possible just because of the
diverse employment structure.

3. Aim, Methods and Data Sources

The presented analyses were aimed to determine the level of employment diversi-
fication as one of the factors affecting the economic resilience of provincial cities and its
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impact on the scale and scope of fluctuations in the number of employees during the
global economic crisis. Confirmation or exclusion of such a relationship will give rise to a
discussion on the conditions for the economic resilience of cities in Poland, especially in
view of the expected economic turbulence caused by the coronavirus pandemic.

Based on the literature review, the research hypothesis has been put forward assuming
that a high level of employment diversification stimulates the economic resilience of cities,
thus limiting the scale and duration of employment decline during periods of economic
downturn.

The achievement of the research objective and the verification of the hypothesis
required specifying the level of employment diversification. E. Amemiya’s IED index
was used for this purpose, as a measure particularly often used in research on the urban
economic base.

This index is calculated according to the following Formula [38] (p. 41):

"oom (ZiRj  1)?
[ED=Y) — ——
m—l(ZRj m> ’

i=1

where IED—index of economic differentiation, m—number of business activities (Pol-
ish Classification of Business Activities (PKD) sections) used in the analysis (19), ZiRj—
employment in business activity “i” in region j and ZRj—total employment in region j.

The IED assumes values from 0 to 1, but in the presented analyses, the obtained results
were multiplied by 1000, which enabled their presentation in a more comprehensible
form. Low IED values indicate the existence of a diverse structure of employment and
production and vice versa. The literature suggests that if IED < 250, the employment
structure is considered to be highly differentiated. Where 250 < IED < 500 indicates a
complex structure, and the value in the range of 500 < IED < 750 indicates a relatively
homogeneous employment structure. The IED > 750 values indicate a highly homogeneous
employment structure [38] (p. 42). This index was calculated for 2009.

Subsequently, coefficients of variation of the employment for the period of 2010-2018
were calculated as measures of the disturbances on local labour markets caused by the
global economic crisis. Finally, in order to verify the research hypothesis, correlation
coefficients between the data obtained in different sub-periods were calculated.

The research included all provincial cities in Poland. The choice of the research sample
results from the importance of these centres in forming the social and economic potential
of Poland. These cities perform the most important administrative and social functions
with respect to regional communities and serve as the main focal points for product and
production factor flows [39] (p. 413). At the same time, they generate about 1/3 of all
jobs in Poland and six of them (Warszawa, Krakow, L6dz, Wroctaw, Poznan and Szczecin)
create 25% of Polish GDP [40] (p. 25).

IED was calculated with the use of data showing the number of all employed persons
in provincial cities in Poland by PKD sections. These data, originating from 2009 and 2018,
were obtained from the Information Department of Statistics Poland (GUS). In other cases,
the data originated from the GUS online statistical database (Local Data Bank). However,
these data are only published at the level of NUTS3 statistical sub-regions. These sub-
regions correspond to the boundaries of provincial cities only for the largest urban centres
in Poland. In the case of other cities, they also include adjacent municipalities. In view of
the above, the value of the IED for the Bydgoszcz-Torur sub-region was calculated as a
mean of the IED calculated for Bydgoszcz and Torun.

The time frame of the study covers the period between 2009 and 2018 and was limited
by the availability of comparable statistical data.

4. Economic Resilience of Provincial Capital Cities

Table 1 presents data showing employment in the analysed sub-regions in 2010-2018.
Their analysis shows that the provincial capital cities experienced the effects of the economic
slowdown after 2008 to a different extent.
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Table 1. Number of employed in selected NUTS3 sub-regions in Poland in 2010-2018 (in persons; the grey colour indicates
the years in which the number of the employed decreased in relation to the previous year).

YEARS
SUB-REGION
2010 2011 2012 2013 2014 2015 2016 2017 2018
KRAKOW 376,706 381,679 389,932 397,626 412,226 423,449 445,910 463,822 479,441
KATOWICE 327,292 333,578 331,423 333,504 335,228 336,732 341,476 347,607 350,445
GORZOW

WIELKOPOLSKI 128,010 129,760 128,159 128,150 132,568 133,436 136,524 138,643 141,298
ZIELONA GORA 195,039 194,805 191,484 192,143 197,925 201,161 207,324 213,098 216,426
POZNAN 300,418 312,798 315,056 310,553 322,465 326,187 340,267 344,999 344,359
SZCZECIN 153,243 154,674 154,758 155,214 157,356 159,855 164,276 172,102 174,211
WROCLAW 301,793 309,094 311,577 318,686 331,503 346,970 362,041 378,115 380,526
OPOLE 210,085 212,563 210,311 212,597 216,798 219,883 225,390 228,108 233,489

BYDGOSKO-
TORUNSKI 293,838 296,547 291,523 291,218 299,839 303,901 311,082 317,083 322,643
TRI-CITY 303,579 307,118 308,123 314,501 320,098 328,323 345,313 369,391 374,420
OLSZTYN 193,122 193,623 191,977 193,054 196,066 199,662 203,806 208,619 209,961
LODZ 304,642 299,663 299,245 299,615 305,987 307,691 314,896 327,251 336,774
KIELCE 265,414 269,884 263,801 262,487 266,532 270,023 276,801 283,192 285,405
LUBLIN 272,196 279,120 278,103 280,718 285,028 290,006 295,147 302,495 308,076
RZESZOW 242,974 249,125 248,311 250,358 257,451 260,335 269,221 280,755 286,659
BIALYSTOK 169,982 172,705 169,861 171,130 174,287 176,970 182,998 187,585 192,980
WARSZAWA 1,052,207 1,075,157 1,086,470 1,078,536 1,115,260 1,154,001 1,232,278 1,286,651 1,304,035

Source: GUS Local Data Bank, https://bdl.stat.gov.pl/BDL/start (accessed on 13 August 2020).

With regard to four sub-regions (Krakow, Szczecin, Wroctaw, the Tri-City sub-region)
no decrease in employment was observed and the number of employed persons was higher
in each subsequent year. Comparing the extreme years, it can be seen that the highest
increase in employment in absolute numbers in this group was observed in Krakéow (an
increase of over 102 thousand employees) and the lowest was in Szczecin (20,968 persons).
In absolute numbers, this represents an increase of 27.3% in Krakow, 26.1% in Wroclaw,
23.3% in the Tri-City sub-region and 13.7% in Szczecin as compared to 2010. It is worth
noting that these cities are the capitals of one of the developed regions in Poland [41]
(pp. 10-12).

In other sub-regions, in at least one of the years under examination, a decrease in
the number of employed was observed. However, both the scale and the moment of the
employment decreases were varied. The earliest falls in employment could be observed in
2011 and they concerned the Zielona Gora sub-region and £6dzZ. They were relatively low
and amounted to 0.12% and 1.63% of the labour force resources, respectively, as compared
to the previous year. The number of sub-regions in which declines in employment were
observed (11 such units were found) was the highest in 2012. In relative terms, the largest
decrease in the number of employees in 2012 concerned the Kielce sub-region (—2.25%
as compared to the previous year) and the lowest was in the £.6dZ sub-region (—0.14%)
However, in the case of £.6dZ, it should be noted that this was the continuation of a
negative trend, which started the year before. The last period in which a decrease in
the number of employed was recorded was 2013. It concerned 5 of the 17 investigated
sub-regions. However, the scale of observed decreases was already relatively small and
in relative numbers ranged from 1.43% in Poznan to 0.01% in the Gorzéw sub-region.
Therefore, assuming that one of the basic manifestations of the economic crisis is a decrease
in employment, it can be concluded from the above data that in the case of the largest cities
in Poland, the crisis has been observed only in some of them and its duration is limited to
the period of 2011-2013.

Considering the purpose of the conducted analyses, however, the key was to determine
in which of the examined cities the employment fluctuations were relatively the highest
(both during the economic crisis and later), how long the period of restoring the initial
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employment level was and whether the degree of diversity of the employment structure
determined the scale of observed fluctuations in the number of the employed and the
length of the downturn (Table 2). In order to better grasp the scale of variability in the
number of the employed in the population under examination, the period of analysis was
divided into two additional sub-periods—the years 2011-2013 (the period during which
the negative effects of the economic crisis could be observed in the labour market) and the
years 2014-2018 (the period of economic recovery).

Table 2. Degree of differentiation in the employment structure and the level of employment variability
in selected sub-regions in 2010-2018.

Coefficient Coefficient Coefficient The Length

Sub-Region IE'D Value of Vari.ation of Variation of Vari.ation of the
in 2009 During During During Recovery
2011-2013 2014-2018 2010-2018 Period
KRAKOW 425 2.1 5.6 8.3 0
KATOWICE 424 0.8 1.7 2.1 2
GORZOW
WIELKOPOL- 111.3 0.6 2.4 3.5 2
SKI
ZIELONA
GORA 59.3 0.8 3.4 43 3
POZNAN 57.8 1.8 2.8 47 1
SZCZECIN 50.0 0.5 4.0 4.6 0
WROCLAW 437 1.9 5.2 8.5 0
OPOLE 59.6 0.6 2.6 3.7 1
BYDGOSKO-
TORUNSKI 82.4 0.7 2.7 3.6 2
TRI-CITY 48.5 1.3 6.2 7.7 0
OLSZTYN 56.1 0.3 2.6 3.3 2
LODZ 69.1 0.7 3.7 4.0 3
KIELCE 67.6 1.1 2.6 2.9 3
LUBLIN 56.6 1.2 2.8 3.9 1
RZESZOW 61.5 1.1 4.2 5.5 1
BIALYSTOK 66.2 0.7 3.7 44 2
WARSZAWA 35.7 1.2 6.0 7.9 1

Source: Own work based on GUS Local Data Bank, https://bdl.stat.gov.pl/BDL/start (accessed on 13 August
2020).

Regardless of the period, the sub-regions in question did not show significant dif-
ferences in the level of employment variability. The maximum value of the coefficient
of variation concerning the number of the employed in the whole analysis period was
observed in Wroctaw. Nonetheless, its value (8.5%) shows relative stability in the number
of employed.

e  After limiting the analysis only to the period of the economic crisis, i.e., 2011-2013,
the highest variability in the number of employed was observed in the sub-regions of
Krakow, Wroctaw and Poznani. Interestingly, in the first two cities, the employment
rate was increasing throughout the analysis period, so the changes observed were
only the result of positive trends in local labour markets. In the sub-period in question,
the lowest values of the coefficient of variation were observed in Szczecin (0.5%), the
Gorzéw sub-region (0.6%) and the Opole sub-region (0.6%). It is therefore difficult
to talk about the existence of significant differences between the sub-regions under
consideration, despite the fact that in some of them, the changes taking place in the
labour market were only of a positive nature (the number of people employed was
constantly increasing) and, in others, a temporary decrease in the number of the
employed was recorded.

e  The examined population was characterised by noticeably greater differences in the
horizontal variability of the number of employed persons in the second of the sub-
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periods of analysis (2014-2018), i.e., at a time of accelerated economic growth and
related improvement in labour markets. The highest values of the coefficient of
variation were found in the Tri-City sub-region (6.2%, with the average value for the
entire examined population at 3.7%), in Warsaw (6%) and Krakow (5.65%). On the
other hand, the variability of the employment level in the years 2014-2018 was the
lowest in the sub-regions of Kielce, Olsztyn and Opole (coefficient of variation at 2.6%),
Gorzow (2.4%) and Katowice (1.7%).

Although the relatively small differences in the dynamics and the scale of changes
taking place in the labour markets of the investigated sub-regions do not give rise to
categorical statements, two regularities can be observed. First of all, it seems that the
sub-regions under examination were characterised by relatively similar economic resilience
during the economic slowdown of 2011-2013. However, after 2013, some of them recorded
significantly faster growth in employment, which proves the greater effectiveness in taking
advantage of the opportunities generated by the economic recovery. This, in turn, may
indicate significant differences in the level of competitiveness of the economies under
investigation. Second, it seems that the level of variability in the number of the employed
was lower in the case of the economies of smaller centres, which are also characterised
by their relatively peripheral location in relation to large cities, considered to be growth
poles of the national economy. The above conclusion is partially confirmed by the results
of research carried out by R. Warzata [42] (pp. 184-187), who analysed the morphology
and the course of business cycles in Poland on a regional basis. According to him, regions
with a relatively modern production structure (especially those with a relatively small
share of agriculture in GDP) were characterised by greater production fluctuations within
the business cycle. At the same time, the period of economic recovery in these regions
lasted longer and the scale of positive changes was greater. This may have been due to the
greater specialisation of these areas in more competitive production sectors with greater
added value (mainly market services) and greater potential for developing innovation and
a knowledge-based economy [43] (pp. 129-132), [44] (p. 313).

Slightly greater differences between the regions can be observed in the length of the
employment recovery period. For the purposes of this analysis, it is defined as the number
of years that elapsed until the number of the employed returned to at least the same level
as before the decrease. The literature assumes that the more economically resilient an entity
is, the shorter the period of employment recovery will be. In view of the above, it can be
assumed that the highest level of economic resilience was observed in Poznan, Warsaw
and the sub-regions of Opole, Lublin and Rzeszow. For them, the period of returning to an
employment level recorded before the crisis was 1 year. The recovery period was 1 year
longer for Katowice, Gorzéw, Bydgoszcz-Torun, Olsztyn and Biatystok sub-regions. The
longest (3-year) period of labour market potential recovery was observed in the Zielona
Gora, Kielce and £.6dZ sub-regions. The recovery period was closely linked to the depth
of the employment decline—the greater the decline, the longer the time to return to the
initial number of the employed. Thus, in the case of sub-regions with the shortest recovery
period, the minimum number of employed persons observed was on average 0.78% lower
than in the last year before its decline. In the case of the second of the above-mentioned
groups, the average decrease in employment was 1.24%. However, the average decrease in
employment was —2.26% for sub-regions with the longest recovery periods.

The concept of economic resilience emphasises that one of the factors that can de-
termine the depth of changes in employment levels during a period of economic crisis
and the length of time needed to restore the original number of employed is the degree of
diversity in the production and employment structure. Their high level usually translates
into a high level of economic resilience (which means relatively small decreases in the level
of economic activity after a negative shock and/or a relatively short period of economic
recovery) and vice versa.

Analysing the IED values presented in Table 2, it can be observed that all examined
entities were characterised by a relatively favourable situation in local labour markets—in
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all of them IED < 250, which indicates a highly diversified employment structure. The
lowest value of IED, i.e., the most diversified employment structure, in 2009 was observed
in Warsaw (IED = 35.7 units). In turn, the highest value of IED was found in the Gorzéw
sub-region (IED = 111.3, with the second-highest value of 82.4 in the Bydgoszcz-Torun sub-
region). Nevertheless, in this case, it is also possible to talk about a diversified employment
structure and, indirectly, production structure.

In order to verify the research hypothesis, correlation coefficients between the IED
value in 2009 and the coefficient of variation of employment in individual analysis periods
were subsequently calculated. The values of the calculated correlation coefficients are
provided in Table 3.

Table 3. Correlation coefficients between IED (Index of Economic Diversification) and the coefficient
of variation in employment for selected sub-regions in 2011-2018.

2011-2013 2014-2018 2010-2018
Correlation coefficient —0.4356 —0.5153 —0.5068
Significance level (p) 0.081 0.034 0.038

Source: own work based on Table 2 data.

The values of correlation coefficients indicate that in each of the investigated periods,
a moderate negative correlation and in two cases (periods 2014-2018 and 2010-2018), a sta-
tistically significant correlation between the variables studied was observed. Consequently,
this shows that the more homogeneous a sub-region is in its employment structure, the
lower is the level of its fluctuation in subsequent years. Importantly, a negative correlation
was observed not only during the economic downturn in 2011-2013 but also during the
recovery after 2013. This observation contradicts the theoretical analyses quoted earlier
and the results of selected empirical analyses, which leads to the rejection of the accepted
research hypothesis. However, it should be noted that, in fact, in 2009, each sub-region
had a highly differentiated employment structure and the differences in the IED values
were small, similarly to the differences in the coefficients of variation in the number of
employed in subsequent years. Therefore, with a relatively small research sample, even
small fluctuations in the direction and scale of changes in the level of employment of
individual sub-regions, which may have resulted from a specific endogenous potential and
a unique development trajectory, affected the obtained values of correlation coefficients.

It should also be borne in mind that the observed relationships may result from the
production structure in the analysed regions. Some of the cities with relatively high IED
values (i.e., a low level of employment diversification), such as Gorzéw Wielkopolski,
Bydgoszcz-Torun, £6dz, Kielce, and Biatystok are the capitals of regions that, compared
to the rest of the country, are characterised by a less competitive and modern production
structure. Agriculture and traditional processing industries play a relatively important
role in terms of their share of regional GDP and employment. In addition, as the results of
the analyses cited earlier show, such regions may be characterised by greater stability of
employment, especially in periods of economic slowdown, than areas with a predominant
importance of services and production from high-tech industries.

Since a noticeable correlation existed in 2009 between the level of employment di-
versification in relation to sub-regions of provincial cities and the scale and variability
of employment during the economic crisis, it is worth examining the IED value in the
examined units on the eve of the expected economic downturn caused by the coronavirus
pandemic. With this aim in view, the values of this indicator for 2018 are calculated and
presented in Table 4.
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Table 4. IED values in selected Polish sub-regions in 2018.

SUB-REGION IED
KRAKOW 46.0
KATOWICE 36.3
GORZOW WIELKOPOLSKI 94.4
ZIELONA GORA 56.6
POZNAN 52.9
SZCZECIN 483
WROCEAW 40.4
OPOLE 53.5
BYDGOSKO-TORUNSKI 66.8
TRI-CITY 126
OLSZTYN 55.5

1ODZ 66.6

KIELCE 65.9

LUBLIN 59.6
RZESZOW 56.4
BIALYSTOK 69.2
WARSZAWA 419

Source: own work based on Table 2 data.

The presented data show that the level of employment diversification of provincial
cities in Poland in 2018 as compared to 2008 did not undergo significant changes. Again,
in all cities, the index value was below 250 units. It should also be emphasised that
the level of employment diversification increased in most of them. The exceptions were
Warsaw, Krakéw, Lublin and Bialystok. However, the scale of the increase in the level of
homogeneity of the labour structure was small. As a result, the average IED level decreased
from 60.7 units in 2008 to 56.7 units 10 years later.

The groups of cities with the highest and lowest levels are similar to the situation of
2008. The cities with the highest IED values observed, i.e., with less diversified employ-
ment structure, include relatively small (compared to other surveyed units) urban centres,
located mainly in the east of Poland. On the other hand, the most diversified employment
structure was found for the largest cities in Poland with high economic potential and
a relatively modern, competitive employment structure (with the largest percentage of
persons employed in market services observed in those centres).

Therefore, it can be assumed that the effects of the economic slowdown caused by
the COVID-19 pandemic will affect the economies of the largest and most economically
developed Polish cities to the greatest extent (in the form of large employment fluctuations).
In turn, such centres as Gorzow Wielkopolski, Torun,, Bydgoszcz, Lodz, Kielce, Lublin and
Rzeszow are the least likely to experience turbulence on the local labour markets.

5. Summary and Conclusions

The category of economic resilience is the element of the economic potential of regions
that can protect their economies against negative external shocks or reduce the scale and
scope of the effects experienced as a result of these shocks. This primarily concerns a
decline in the value of production output (GDP) and a decrease in employment. At the
same time, the concept of economic resilience is blurred, defined in various ways and needs
to be clarified. Consequently, there is no consensus over the factors stimulating economic
resilience. However, a diversified production and employment structure is mentioned
relatively often in this context. Understanding the economic importance of production and
employment diversification might also contribute to increase in the long-term productivity
and sustainability of regional economies.

The presented analyses aimed to determine whether, in the case of the provincial cities
sub-regions, a relationship can be observed between the degree of employment diversifi-
cation and their economic resilience. To achieve this objective, the IED for each of these
regions was calculated and compared with the data on the change in employment during
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the global economic crisis caused by the property bubble bursting in the United States. The
conducted analyses indicate that the relationship between the level of employment diversi-
fication and its variability during the economic downturn is negative. It contradicts the
results of the aforementioned studies on economic resilience. Consequently, the research
hypothesis assumed in the analyses should be rejected.

The results obtained, to a certain extent, may have been conditioned by the small
diversity of the examined population in terms of the initial level of employment diversi-
fication. Furthermore, the question remains open as to the extent to which the observed
differences in the scale and direction of changes in employment in the analysed sub-regions
were conditioned by the sector structure of employment and other specific developmental
conditions. Obtaining answers to these questions will determine the further course of the
author’s analyses.

Assuming that the relationships observed will also continue in the future, relatively
large fluctuations in employment can be expected in Poland’s largest and most developed
cities in view of the expected economic slowdown caused by the coronavirus pandemic.
However, the negative effects on local labour markets will be less severe for provincial
cities in eastern Poland.

The basic condition for conducting an effective economic policy, both at the local
and regional level, is to know the most important determinants of the course of economic
processes. In this context, the conclusions from the presented research may constitute one
of the premises determining the direction of government and local government authorities’
activities to strengthen the economic resilience of selected areas of Poland. Importantly,
however, these conclusions are not limited to just this one economy. Taking into account
a similar level of economic development, similar institutional conditions and a similar
direction and form of economic transformation, it can be assumed that in other Central and
Eastern European countries, regional economic resilience in a similar way depends on the
conditions in the labour markets. It gives a broader and more universal perspective on the
discussion on factors influencing sustainable development and effective use of production
factors.
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