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Abstract. Economic security of any state is multifaceted. Affordability of basics, required for living serves are precondition for eco-
nomic security of any state. The study presents a multidimensional comparative analysis of apartment sales in respective voivodships in
Poland. The following dependent variables concerning apartments in sixteen voivodships were analyzed: price per m?, number of sales
and its value. The dynamics indices on a constant basis and the normalization for stimulants were used for the analyzes. The results of
the research were compiled on categorized bar charts, conducting the ranking, as well as indicating and outlining the level of deviation
of the analyzed data adopted by the author. The conducted research clearly showed how much of an impact on the state’s economy, with
particular emphasis on the subject of research presented in the article, which is the apartment trade market, has a random incident, such
as a pandemic, and how difficult it is to return to the conditions before Covid-19.
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1. Introduction

Economic security of any state is multifaceted (e.g. Chehabeddine, TvaronaviCiené, 2020; Meiduté —
Kavaliauskiené et al., 2021; Khalatur et al., 2021; Periokaite, Dobrovolskiene, 2021; Benuska, Necas, 2021).
Affordability of basics, required for living serves are precondition for economic security of any state. The paper
is devoted to impact of Covid-19 on real estate market in Poland.

The analysis of secondary data allows for the conclusion that at the beginning of 2020, when the initial restric-
tions and economic problems caused by COVID-19 emerged, there was a belief on the market that housing
prices will drop significantly in the near future. Eventually, analyzing the entire 2020, it did not happen (Rynek
Nieruchomosci a Covid-19, 2021).

The price is an important financial instrument in the market. It is a tool used by respective market entities. Accord-
ing to S. Owsiak, the price expresses a value of goods, services, currency or production factors in money (Owsiak
2015, p. 344). It has an impact on the sale volume as the level of supply and demand depends on it. The study at-
tempts to analyze the prices of 1 m? of living area in respective voivodships in Poland and the sale of apartments in
dynamic terms. Initial analyzes and the own experience allowed to present the main research problem of the study.
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The main research problem focuses on a multidimensional comparative analysis of the value of housing sales
in Poland in sixteen voivodships between 2015-2020 in terms of the impact of the COVID-19 pandemic and
the maintenance of the economic security of the state.

The aim of the study is an attempt to conduct a multidimensional comparative analysis of data on apartment
sales in sixteen voivodships in Poland between 2015-2020, their grouping and examining the similarities and
differences.

A research hypothesis was outlined for the adopted research problem and the purpose of the work:

To what extent will the application of a multidimensional comparative analysis, including stimulants, allow the
examination of the similarities and differences in the value of apartment sales in sixteen respective voivodships
in Poland between 2015-2020?

The following research methods were used in the study: analysis of the literature which concerns the issues
related to the sale of apartments in sixteen voivodships in Poland in dynamic terms, the COVID-19 pandemic
and economic security, as well as multidimensional data analysis.

2. Analysis of the literature on the research subject

The infectious disease COVID-19 was and is influencing many sectors of the economy. The transport sector
was the first to be clearly affected. Changes related to the impact of COVID-19 can also be observed in the real
estate sales market.

COVID-19 was first reported in December 2019 in Wuhan, China (Zhu, Zhang, et al. 2020). On March 11,
2020, the World Health Organization announced the COVID-19 pandemic (Satomi, et al., 2020). By December
7,2021, approximately 3 184 676 people had been infected with this disease in Poland, and 86 205 died (Zasi¢g
koronawirusa Covid-19, 2021). The high mortality rate of people, as well as the speed of transmission of the
disease, led, particularly in the first stage, to many long-term restrictions (Matuka, 2020), e.g. no movement,
remote work order. This, in turn, had an impact on the prices on the real estate market in Poland.

The prices of flats in respective voivodships in Poland between 2015-2020 were and are diversified and, in total,
they show a growing trend (Kozicki, Mitkow, Sowa, 2021). The information taken from websites shows that
the following voivodships are the cheapest in terms of housing prices: Lubuskie, E6dzkie and Swigtokrzyskie.
The highest prices are definitely in the Mazowieckie Voivodship. In February 2021, the price of 1 m? of an
apartment in Warsaw fluctuated around PLN 10,657. The second place in the ranking was Gdansk with a price
for Im? of PLN 10,267 and the third one was Krakéw with a price of PLN 9,744, The COVID-19 pandemic has
led to a temporary slowdown in the growth of housing prices, as well as their drops. Forecasts at the beginning
of the pandemic indicated a tendency to stop the large increase in housing prices in Poland (Stomski, 2021).
This did not happen, despite the fact that in 2020 about 15 000 fewer work permits were issued for foreigners,
mainly Ukrainians seeking employment in the construction industry, than in 2019 (Sarniewicz, 2021). The larg-
est increase in the prices of residential premises in 2020 was recorded in the Mazowieckie, Podkarpackie and
Pomorskie Voivodship (Ceny mieszkan w najwiekszych miastach Polski, 2021).

The level of housing prices has an impact on the economic security of the state and its citizens. Economic
security is considered to be the certainty of the survival and development of the economic system of the state
and international economic organizations, it guarantees the maintenance of an appropriate position in economic
relations and a proper standard of living for citizens (Nurzynska, 2016, p. 22).

According to Eugeniusz Zwierzchowski, ensuring the safety of citizens is one of the basic tasks of the state.
Ensuring the safety of citizens consists, inter alia, in various activities undertaken by state authorities in order
to protect citizens against the effects of hostilities and terrorist attacks, but also against the threat of domestic
crime, the development of epidemic diseases, natural disasters, various types of catastrophes and other threats
to the life, health or property of citizens (Zwierzchowski, p. 108).
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Security can be divided according to several criteria (Brzezinski, 2009, p. 33-34, Zwierzchowski E., 2009,
p- 95-104). One of them is the subjective criterion, thanks to which it is possible to distinguish political, mili-
tary, economic, environmental, social security, etc. (Wojtaszczyk, 2021, p. 12, Zigba, 2008, p. 16, Czaputowicz,
p. 22-23).

Economic security is related to the provision of economic conditions necessary for the survival, prosperity and
sustainable development of society, as well as the efficient functioning of the state and its institutions (Kitler,
2011, p. 49).

According to Szubrycht, this is a state of affairs that allows for the development of the economy and the ensur-
ing of a proper standard of living for citizens through continuous access to raw materials, asset, technology or
information (Szubrycht, 2006, p. 87-98).

The study presents a multidimensional comparative analysis of data on apartment sales in respective voivod-
ships in Poland. Such an analysis allows to explain the structure of connections between the observed charac-
teristics of objects (Panek, Zwierzchowski, 2013, p. 15). It belongs to the group of statistical methods by means
of which at least two variables describing each object are subjected to simultaneous analysis (Luniewska,
Tarczynski, 2006, p. 9).

During the research, normalization for the stimulants was used (Mitkow, Tomaszewski, Kozicki, 2021,
p. 110-160). On the other hand, a stimulant is a form of data normalization based on the assumption that the
higher the value of the stimulant, the higher its rank.

3. Multidimensional analysis of apartment sales in voivodships in Poland

The research began with a bar chart of prices in PLN in PLN for 1m? of usable floor space in total in 16 voivod-
ships in Poland between 2015-2020 in Figure 1.
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Figure 1. Prices of 1 m2 of usable floor space in total in 16 voivodships in Poland in 2015-2020 in PLN

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/ 03.12.2021

Figure 1 shows that the leader in terms of the highest price of 1m? of living space in Poland is the Mazowieckie
Voivodship. From 2015 to 2020, a growing trend in the prices of 1m? of usable space can also be observed in
this voivodship. The arithmetic mean of the price of 1m? of usable floor space of a flat between 2015-2020 was
PLN 6 949 PLN.
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The second place in the ranking of the highest prices for 1m? of usable floor space of flats in Poland is the
Matopolskie Voivodship. A growing trend is also visible here. The arithmetic mean of prices for 1m? of usable
space between 2015-2020 was PLN 6 167 PLN.

The third place in terms of the highest prices for 1m? of usable space is occupied by the Pomorskie Voivodship
with a visible growing trend from 2015 to 2020. The arithmetic mean of the price of 1m? of usable space was
PLN 5 326 PLN.

The fourth place in this ranking was taken by the Lubelskie Voivodship. The upward trend in the price of 1m? of
living space was visible here from 2015 to 2016 and from 2017 to 2020. The arithmetic mean of prices for 1m?
of residential space in the period from 2015 to 2020 was PLN 4 668,167 PLN. The ranking of the remaining 12

voivodships together with the arithmetic means of prices for Im? of living space for 2015-2020 is as follows:
5 — dolnoslaskie: 4 494 PLN;

6 — podlaskie: 4 467 PLN;

7 — wielkopolskie: 4 285,833 PLN;

8 — zachodniopomorskie: 4 038 PLN;

9 — podkarpackie: 4 022,333 PLN;

10 — todzkie: 3 960,5 PLN;

11 — $wigtokrzyskie: 3 811 PLN;

12 — kujawsko-pomorskie: 3 797 PLN;

13 — warminsko-mazurskie — 3 526,5 PLN;
14 — lubuskie: 3 172,5 PLN;

15 — slaskie: 3 045,333 PLN;

16 — opolskie: 3 039 PLN.

The next stage of the research was the analysis of the dynamics of price changes for 1 m? of living space in 16
voivodships in Poland between 2015-2020. In order to conduct the research, the indices of dynamics on a con-
stant basis were calculated. The price of 1m? of usable floor space of an apartment in 16 voivodships of Poland
in 2015 was assumed as a constant. The test results are outlined in Figure 2.
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Figure 2. Indices of dynamics of prices of 1m? of usable floor space on a constant basis in total in 16 voivodships in Poland
between 2016-2020 (constant - the price of 1 m? of usable floor space in total in 16 voivodships in Poland in 2015)

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/, 03.12.2021

The data in Figure 2 shows that the highest growth rate of prices for 1 m? of living space in 16 respective
voivodships in Poland between 2015-2020 was in the L6dzkie Voivodship. From 2015 to 2020, there was an
increase by 58.95 pp. The following voivodships occupy the following places in the ranking, along with the
growth from 2015 to 2020:
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2 —$laskie: 52,02 pp.;

3 — opolskie: 49,69 pp.;

4 — kujawsko-pomorskie: 49,45 pp.;
5 — lubuskie: 47,23 pp.;

6 — warminsko-mazurskie: 39,15 pp.;
7 — pomorskie: 38,31 pp.;

8 — lubelskie: 37,91 pp.;

9 — $wietokrzyskie: 37,90 pp.;

10 — podkarpackie: 33,30 pp.;

11 — podlaskie: 30,96 pp.;

12 — matopolskie: 27,64 pp.;

13 — zachodniopomorskie: 21,00 pp.;
14 — mazowieckie: 12,61 pp.;

15 — dolnoslaskie: 10,93 pp.;

16 — wielkopolskie: 10,91 pp.

Then, Figure 3 compares the number of flats sold on the free market in Poland in 16 respective voivodships
between 2015-2020.
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Figure 3. Number of flats sold on the free market in 16 voivodships in Poland between 2015-2020

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/ 03.12.2021

The data presented in Figure 3 shows that the highest sales of flats in the 16 analyzed voivodships in Poland
between 2015-2020, along with a visible growing trend, were observed in the Mazowieckie Voivodship.

Figure 3 also shows that in 2020, compared to 2019, for the 16 analyzed voivodships, an increase in the num-
ber of flats sold during the COVID-19 pandemic occurred only in six voivodships (ranking plus an increase

compared to 2019):
1 — mazowieckie: 1 293; 2 — wielkopolskie: 1 292; 3 — opolskie: 452; 4 — lubelskie: 450; 5 — t6dzkie: 423; 6 — $wigtokrzyskie: 365.

In the remaining 10 voivodships declines were observed. The ranking of the largest decreases along with the

absolute value of the difference between 2019 and 2020 is as follows:
1 — dolnoslaskie: 5388; 2 — zachodniopomorskie: 4201; 3 — matopolskie: 1098; 4 — kujawsko-pomorskie: 1016; 5 — podkarpackie: 684;
6 — pomorskie: 668; 7 — warminsko-mazurskie: 222; 8 — §laskie: 184; 9 — podlaskie: 143; 10 — lubuskie: 89.

The next stage of the research was the analysis of the total value of apartments sold in Poland between 2015-2020
(Fig. 4).
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Figure 4. Total value of flats sold on the free market in Poland between 2015-2020 in PLN

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/, 03.12.2021

The information in Figure 4 shows that the sum of the value of sold apartments in Poland between 2015-2020
indicates a growing trend. The highest increase in the total value of apartments sold was in 2018 and amounted
to 8 816 661 968 apartments compared to 2017. On the other hand, the lowest increase is visible in 2020 dur-
ing the impact of the COVID-19 pandemic. Between 2019 and 2020, there was an increase in the value of
flat sales by 2 810 634 924. The arithmetic mean of the value of flat sales in Poland between 2015-2020 was
49 789 283 799 while the median was 49 919 854 658. The standard deviation from the arithmetic mean was
10 309 990 080.

For illustrative purposes, Figure 5 presents the sum of the value of flats sold on the free market in respective
16 voivodships in Poland between 2015-2020 in PLN.
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Figure 5. The sum of the value of flats sold on the free market in respective 16 voivodships in Poland between 2015-2020 in PLN

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/ 03.12.2021

The observations of the data presented in Figure 5 show that the largest sum of the value of flats sold in 16
respective voivodships in Poland between 2015-2020 was in the Mazowieckie Voivodship. The arithmetic
mean of the sum of the value of flats sold in this voivodship between 2015-2020 was PLN 14 064 611 887. The
ranking of the remaining voivodships in terms of the arithmetic mean of the sum of flat sales in Poland between

2015-2020, from the highest to the lowest value, is as follows:

2 — pomorskie: 6 213 900 556 PLN; 3 — dolnoslaskie: 5 516 187 888 PLN; 4 — matopolskie: 4 954 774 990 PLN; 5 — wielkopolskie:
3740 633 543 PLN; 6 — §laskie: 2 628 765 343 PLN; 7 — zachodniopomorskie: 2 052 001 076 PLN; 8 — todzkie: 1 949 883 421 PLN;
9 — kujawsko-pomorskie: 1 610 789 471 PLN; 10 — lubelskie: 1 519 524 293 PLN; 11 — warminsko-mazurskie: 1 457 785 174 PLN;
12 —podlaskie: 1 079 052 630 PLN; 13 — podkarpackie: 996 156 585 PLN; 14 — lubuskie: 921 937 987 PLN; 15 — opolskie: 595 722 722
PLN; 16 — $wigtokrzyskie: 487 556 234 PLN.

Then, the dynamics of the total value of apartments sold in 16 voivodships in Poland between 2015-2020 was
analyzed. The results are outlined in Figure 6.
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Figure 6. The dynamics index on a constant basis of the value of flats sold on the free market in 16 voivodships
in Poland between 2015-2020 in percentage (fixed sum of the value of flats sold in respective 16 voivodships in Poland in 2015)

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/, 03.12.2021

According to the information in Figure 6, the highest increase in the dynamics of the total value of flats sold in
the 16 analyzed voivodships in Poland from 2015 to 2020 was recorded in (from the highest value to the lowest

value along with an increase in pp.):
1 — lubuskim: 136,67 pp.;

2 — lubelskim: 134,10 pp.;

3 — opolskim: 133,71 pp.;

4 — podkarpackim: 130,03 pp.;

5 —16dzkim: 123,96 pp.;

6 — swietokrzyskim: 114,71 pp.;

7 — $laskim: 110,29 pp.;

8 —podlaskim: 107,74 pp.;

9 — pomorskim: 104,13 pp.;

10 — warminsko-mazurskim: 102,27 pp.;
11 — kujawsko-pomorskim: 83,95 pp.;
12 — wielkopolskim: 58,74 pp.;

13 — matopolskim: 52,24 pp.;

14 — mazowieckim: 51,32 pp.;

15 — dolnoslaskim: 30,71 pp.;

16 — zachodniopomorskim: 19,65 pp.

For research purposes, it was decided to group 16 voivodships analyzed between 2015-2020 with regard to

similarities in terms of the sum of the value of apartments sold, using the normalization for stimulants. The test
results for illustrative purposes are presented in Figures 7 and 8.
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Figure 7. Ranking of the sum of the value of flats sold on the free market in 16 voivodships in Poland
between 2015-2020 using the standardization for stimulants (scale from 0.0149 to 0.0630)

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/, access: 03.12.2021

The observation of the normalization for stimulants shows that the Mazowieckie Voivodship is the highest one
in the ranking with the result of 0,0625. This is where the price of 1m? and the number of apartments sold are
highest. The next highest-ranked voivodships are a group similar to each other, ranging from 0,0205 to 0,0260.
They include: Pomorskie Voivodship 0,0260; Dolnoslaskie 0,0233 and Matopolskie 0,0205. It is there that the
sum of the sales value of flats between 2015-2020 is close to each other with slight deviations. The fifth place
in the ranking presented in Figure 7 is the Wielkopolskie Voivodship with the result of 0,0150. Figure 8 shows
a further part of the ranking of the sum of the value of flats sold in Poland in respective 16 voivodships between

2015-2020 on the adopted scale from 0 to 0,01.
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Figure 8. Ranking of the sum of the value of flats sold on the free market in 16 voivodships in Poland between
2015-2020 with the use of normalization for stimulants (scale from 0,00 to 0,01)

Source: own study based on data obtained from the website: https://bdl.stat.gov.pl/, 03.12.2021

The observation of the further part of the ranking of data summarized in Figure 8 indicates five groups of vari-
ables in which there are data similar in terms of values. The highest one, with the result of 0,0097, is the Slaskie
Voivodship. Two subsequent voivodships form a separate group of data with similar values: Zachodniopomor-

skie 0,0073 and Lodzkie 0,0066.

The third group of variables includes three voivodships: Kujawsko-Pomorskie 0,0051, Lubelskie 0,0047 and

Warminsko-Mazurskie 0,0044.
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The fourth group includes three voivodships with the following results: Podlaskie 0,0027, Podkarpackie 0,0022
and Lubelskie 0,0020.

The lowest fifth group in the ranking is two voivodships: Opolskie 0,0005 and Swigtokrzyskie 0,0000. It is
there that the sum of the sale value of apartments between 2015-2020 was by far lowest. It should be empha-
sized that the average price of 1 m? of living space in the Swietokrzyskie Voivodship (PLN 3 811) was much
higher than that in Opolskie (PLN 3 039) which proves that there were the lowest sales of apartments in this
voivodship in Poland between 2015-2020 (Fig. 3).

4. Summary and conclusions

The research shows that the highest arithmetic mean of prices for 1 m? of living space in Poland in 2020 was
in the Mazowieckie Voivodship and amounted to PLN 6 949. The second place in the ranking is taken by
Matopolskie Voivodship with the result of PLN 6 167. The third Pomorskie 5 326 zloty. On the other hand,
for the 16 analyzed voivodships, the lowest arithmetic mean of prices per 1 m? of living space was recorded in
Opolskie: PLN 3 039.

The COVID-19 pandemic in 2020 led to changes in the value of apartment sales in Poland. In ten out of sixteen

voivodships in Poland, in 2020, compared to 2019, decreases in the number of apartments sold were observed:
1 — dolnoslaskie: -5 388; 2 — zachodniopomorskie: -4 201; 3 — matopolskie: -1 098; 4 — kujawsko-pomorskie: -1 016; 5 — podkarpackie:
—684; 6 — pomorskie — 668; 7 — warminsko-mazurskie: -222; 8 — $laskie: — 184; 9 — podlaskie: — 143; 10 — lubuskie: — 89.

Only in six voivodships there were increases in the sale of the number of apartments in 2020 compared to 2019:
1 — mazowieckie: 1 293; 2 — wielkopolskie: 1 292; 3 — opolskie: 452; 4 — lubelskie: 450; 5 — todzkie: 423; 6 — $wigtokrzyskie: 365.

The use of standardization for stimulants allowed for the examination of the similarities and differences in
terms of the sum of the value of apartment sales in 16 voivodships in Poland between 2015-2020.

The Mazowieckie Voivodship had the greatest rank in the analysis of the total value of apartment sales in Po-
land between 2015-2020 with the result of 0,0625, thus constituting a separate strong group. Housing prices in
this voivodship, despite the impact of the COVID-19 pandemic, are rising, as is the number of apartments sold.
According to the author, this voivodship is one of the best for financial investments in the form of, for instance,
the purchase of flats - in order to allocate the available financial resources.

The next investment-friendly voivodships, which achieved the highest rank during the application of stimulants
when considering the increase in apartment sales in 16 voivodships in Poland in dynamic terms, are: Pomor-
skie (0,0260), Dolnoslaskie (0,0233) and Matopolskie (0,0205). The voivodship similar to the three above,
constituting a separate group at the same time, is the Wielkopolskie Voivodship (0,0150). The remaining eleven
voivodships achieved a value below 0,01 after the application of the stimulant. These voivodships can be in-
cluded in five groups of dependent variables: the highest one with a result of 0,0097 is the Slaskie Voivodship,
the next group is: Zachodniopomorskie 0,0073 and Lodzkie 0,0066. The third group included: Kujawsko-Po-
morskie 0,0051, Lubelskie 0,0047 and Warminsko-Mazurskie 0,0044. The fourth includes: Podlaskie 0,0027,
Podkarpackie 0,0022 and Lubelskie 0,0020. The lowest fifth group in the ranking is two voivodships: Opolskie
0,0005 and Swigtokrzyskie 0,0000.

The participatory observation shows that since the second quarter of 2020, the increase in flat prices in Poland
has slowed down and the reason was the continuous reduced demand related to apartment rental caused by
distant work, teaching and other restrictions.

The obtained research results are extremely important from the point of view of the main micro- and macro-
economic problems, as they allow to make many decisions related to the planning of the purchase and sale of
apartments in various regions of Poland in terms of, for example, investments aimed at a good allocation of
financial resources.
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The return to the pre-COVID-19 situation will require even more intensive attempts to contain the spread of the
infectious disease through the continuous growth of the vaccinated population and the subsidizing of sectors
that suffer losses from persistent diseases and require temporary financial support (Jurgilewicz et al., 2021).

An element influencing the level of security of citizens is the obligation of the state to combat epidemic dis-
eases (Grabowski, 2016). Public authorities must focus on ensuring the security of their citizens, both in the
economic context and for the protection of people’s health and life. Therefore, in order to be able to talk about
the improvement of the condition of the economy and the return to the situation from before the Covid-19
pandemic, the state must take account of not only matters related to the containment of the pandemic, but also
matters related to the economic security of the state and human safety. The conducted research clearly showed
how much of an impact on the state’s economy, with particular emphasis on the subject of research presented in
the article, which is the apartment trade market, has a random incident, such as a pandemic, and how difficult
it is to return to the conditions before Covid-19.
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