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Abstract: The COVID-19 pandemic triggered a reflection on our need for contact with nature. It was
the result of suddenly imposed limitations of the everyday functioning of many people and confining
them to the space of their own house or apartment. This paper presents the results of a study on
the preferences of Polish city dwellers in terms of their need for contact with nature at their place of
residence before the COVID-19 outbreak and after the third wave of the COVID-19 pandemic. The
purpose of the study was to identify any relationship between preferences regarding access to nature
at the place of residence prior to and during the third wave of the COVID-19 pandemic and variables
such as gender, age, background, and distance between the place of residence and any natural or
urban green spaces. An online survey was used to examine urban residents’ need for access to nature.
Significant gender differences in preferences, both prior to and during the pandemic, were found.
Preferences also varied depending on the distance between the place of residence and natural and
urban green spaces and depending on the origin of the interviewee (urban or rural). The origin was
found to have a significant impact on preferences. The need for contact with nature at the place of
residence, both before and after the pandemic, was found to be greater among respondents from
rural areas.

Keywords: COVID-19; residential preferences; need for contact with nature; natural and urban
green spaces

1. Introduction

The ongoing COVID-19 pandemic has triggered a number of social and economic
changes [1]. It has forced us to suddenly adapt to new situations and challenges in our daily
functioning, at both individual and societal levels. Urban residents are thought to have
experienced these changes in a particular way due to the restrictions on movement that
have confined them to their homes for weeks at a time, while also significantly hindering
their contact with nature. Domestic spaces, which for many had been places of refuge
and relaxation, have gained additional functions. Following the introduction of remote
working and learning, the closing of public buildings, and restrictions on the use of green
spaces, much more time was spent indoors. Not surprisingly, several significant and lasting
changes to the way we use our homes have been observed.

The simultaneous use of houses/apartments by all household members (workers,
pre-school and school children, pensioners, etc.) may generate atypical behavior and affect
housing preferences. These preferences, in turn, may result in a change of behavior in terms
of the selection of apartments/houses and, consequently, have an impact on the residential
real estate market. Unquestionably, the residential market in many developed countries is
saturated (e.g., Great Britain, Germany), and, consequently, it cannot be easily adjusted to
the changing preferences of inhabitants. The mismatch between demand and supply may
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lead, among other things, to rapid changes in housing prices [2], which is an undesirable
phenomenon that affects the housing situation of a country. It is, admittedly, still too early
to draw any definite conclusions about permanent changes and how much the preferences
of the Polish society and the real estate market in Poland have changed as a result of the
lockdown. However, research on the impact of COVID-19, in its various aspects, provides
an increasingly accurate understanding of the issue; a number of revealing trends have
been identified (Project conducted in 2020–2021, title: Transgressive and protection human
behavior and housing preferences in the context of experiencing a COVID-19 pandemic,
conducted at the Department of Psychology and Cognitive Science Adam Mickiewicz
University Poznań and SGH Warsaw School of Economics.). Interesting from the point of
view of the analyzed issue are, inter alia, studies on the role of the city and urbanity in
initiating social change processes [3], the experience of the pandemic (study conducted
under the direction of A. Karwacki [4]), the socio-economic situation of women and men in
Poland during the pandemic [5,6], impact on the economy and employment market [7],
changing attitudes towards COVID-19 [8] etc.

However, an analysis of the situation during the pandemic has revealed a significant
decline in rental demand. Many tenants decided to move out of their accommodation and
return to their family homes. Interest in houses and larger apartments for sale has also
increased significantly [9]. Economic (consumer attitudes), social, and psychological factors
have played an important role in this.

Literature and econometric studies indicate how factors such as the location, the
surface of the house or apartment, the number of rooms, the price, etc. [10–12] influence
the demand for housing. This is consistent with the economic theory according to which
households make decisions in a world of limited resources. This means compromises and
choices regarding, inter alia, spending on housing and on other goods. Additional factors
affecting decisions include prices, interest rates, taxes, and dividends as well as broadly
defined traditions, habits, and tastes. These are called individual consumer preferences.

Housing preferences are also explained by other macro-level motivational factors.
They are determinants of the stated housing preferences [13]. In his model, J.K. Brueck-
ner [14] assumes that the only significant factor in choosing a place to live is the commute to
the city center. On the other hand, P.M. Schirmer et al. [15] point to factors such as housing
density, access to green areas, education, goods and services, the income of the household,
etc. A. Li., I. Ossokina, and T. Arentze [16] present an empirical estimation of household
owners’ preferences for greenery and an overview of land use in the Netherlands. Based
on their findings, a model was devised for municipalities and developers to optimize
urban housing development, taking into account financial, climate, and social objectives
(matching housing demand and supply).

However, human preferences can change when activities usually performed outside
are relocated to home offices [17–19], which happened during the COVID-19 pandemic.
An extensive literature presenting recent reports from pandemic research emphasizes a
number of factors that may be associated with housing preferences, both in economic and
psychological terms [20–38]. Restrictions and limitations imposed by individual countries
to limit the spread of COVID-19 (e.g., Switzerland [39]; Iran [40]) resulted in people being
confined to their homes. This situation may cause greater health concerns, as not having an
adequate space in which to work, study, exercise, and have some privacy may generate
higher levels of stress and, ultimately, affect the well-being of residents [38,41–44]. A. Nanda
et al. [45] studied potential changes in housing preferences in the UK due to the COVID-19
pandemic, indicating, among others, spatial inequalities contingent on socioeconomic
and demographic conditions (income, access to work, ethnicity, age, migration status). A.
Pagani et al. [46] studied the impact of the first wave of COVID-19 on housing preferences
in Switzerland, in particular the extent to which functions assigned to houses changed
during the pandemic. They were related to socio-demographic characteristics, changes
in leisure activities, and to the environmental conditions of respondents. Two profiles of
residents were identified depending on how they responded to the stress related to changes
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in the functioning of their houses. In another study conducted in Tehran, Z. Mahsa, Y.
Seyed-Abbas, and H. Seyed-Bagher [40] explored relationships between physical health,
mental health, and socioeconomic lifestyle changes affecting the interior architecture of
houses. Factors such as access to natural light, view from the window, acoustics, and open
or semi-open spaces strongly affect our mental health. A study carried out in Italy during
the COVID-19 pandemic [47] examined the needs and preferences of residents, indicating
changes in housing preferences. Researchers came to similar conclusions when studying
the Spanish market [48]; they also demonstrated that the COVID-19 pandemic led to a shift
in housing preferences. Certain physical characteristics of housing, such as the availability
of outdoor spaces or the surface are now sought-after; the popularity of single-family
homes has also increased.

Already before the pandemic, the growing awareness of the impact of one’s immediate
environment on physical and mental health had resulted in a growing interest in the
functional aspects of architectural and urban design before the pandemic. Nowadays,
architectural design taking into account social design or participative design has become a
standard in highly developed countries. It refers to personal preferences of future users
regarding the use of the designed spaces [49]. An important element of it is the relationship
between humans and nature, including green areas. This can be partly explained by the
fact that we no longer treat nature solely in utilitarian terms, as a source of raw materials
used as commodities; it is no longer seen solely as an object of exploitation but rather as a
partner in all of its forms [50].

A. Abraham, K. Sommerhalder, H. Bolliger-Salzmann, and T. Abel [51] performed a
thorough meta-analysis of the available research results regarding the influence of natural
surroundings on our physical and mental health. On the basis of a literature review, they
found a conceptual correlation between human well-being and six components: ecological,
aesthetic, physical, psychological, social, and educational. With regard to these components,
researchers found as follows:

1. ecological component—contact with nature has a positive effect on human health;
certain landscape elements, such as noise, sounds, and weather, affect our health;

2. aesthetic component—pro-health urban design is an important determinant of hu-
man health;

3. physical component—natural environment affects our physical activity; landscaped
areas designed and perceived to be conducive to physical activity have a bearing on
actual levels of physical activity;

4. psychological component—natural environment determines how we cope with stress
and mental fatigue, affects our psychological well-being, and has an impact on the
incidence of mental disorders;

5. social component—the proximity of green spaces increases our social engagement
with the environment and enhances the sense of social integration;

6. educational component—green urban landscapes and rural landscapes have a positive
impact on the motor, cognitive, emotional, and social development of children and
adolescents.

Contact with nature can take various forms. Activities such as walks in the forest,
picking mushrooms, mountain hikes, and outdoor sports are the most engaging and
stimulate several senses. However, equally important is passive contact with nature:
observing wildlife, imagining it while reading or experiencing it while watching a film or
looking at photographs, spending time in the wilderness or in urban green spaces. This
is because humans react strongly to nature and its processes, regardless of the number of
channels through which they perceive it [52]. J. Mass et al. [53] examined, for example,
the effect of the distance between the place of residence and green areas on the prevalence
of certain diseases. They found a higher prevalence of 15 out of 24 diseases identified in
the analysis among Dutch patients living more than 1 km away from green areas. This
relationship was strongest in the case of mental disorders, such as depression and anxiety.
Proximity to green spaces was also shown to be particularly important for children and
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adults with a lower socioeconomic status. In both groups, a significantly lower incidence of
mental disorders was observed among those who had more green areas within 1 km of their
place of residence. C. Song et al. [54] examined how city residents are affected by walks
through urban parks and through built areas within the city. The research proved that
walking in the park in the spring boosts the parasympathetic nervous system (its activity
increases in situations of rest and relaxation), inhibits the activity of the sympathetic
nervous system (responsible for mobilizing the body, e.g., in situations of stress), and
reduces the heart rate. They confirmed that this effect is observed regardless of the season
(the experiment was repeated in autumn and winter) and that physical activities within
green spaces have relaxing effects. On the other hand, J.M. Cackowski and J. Nasar [55]
enquired into the impact of natural surroundings on levels of frustration and aggression.
They concluded that access to urban greenery, such as parks and other types of vegetation,
increases frustration tolerance.

These considerations gave rise to interdisciplinary research based on the findings of
psychology and economics. The aim of the study was to identify preferences regarding
contact with nature in the place of residence among the inhabitants of cities with a popula-
tion of over 50,000 and with a number of socioeconomic factors. Preferences were assessed
retrospectively (prior to the COVID-19 pandemic) and at the time of the study (following
the third wave of the pandemic).

The underlying research hypothesis was that a prolonged pandemic experience would
contribute to a change in preferences regarding contact with nature within one’s city of
residence.

These considerations led to the formulation of the research hypothesis that the long-
term experience of the pandemic will contribute to a change in preferences regarding
contact with nature within the place of residence. It was expected that Polish city dwellers
would feel a greater need for contact with nature compared to the situation prior to the
pandemic, mostly as a result of reflection on the relationship between humans and nature,
of which the former form an integral part. This relationship is one of the fundamental
values of human life. Potential impacts of an authentic contact with nature are manifold.
This relationship determines the emotions of individuals and the way they spend their
time, defines the lifestyle, and has a positive effect on physical and mental health and on
one’s general functioning at all levels [56].

2. Materials and Methods
2.1. Recruitment of Participants and Study Procedure

The presented analysis of results forms part of a larger project (Project conducted in
2020–2021, title: Transgressive and protection human behavior and housing preferences
in the context of experiencing a COVID-19 pandemic, conducted at the Department of
Psychology and Cognitive Science Adam Mickiewicz University Poznań and SGH Warsaw
School of Economics) initiated following the first wave of the pandemic in Poland (from
September 2020 onwards). The empirical material used in this paper was collected between
April 2021 and September 2021 with a view to describing the preferences of Polish city
dwellers after the third wave of the pandemic. It was assumed that the preferences of
people at this stage of the pandemic may be different from those observed at its earlier
stages.

An online survey questionnaire was used. The invitation to participate in the study
was posted on social media and on university websites. We also relied on the snowball
method [57,58], i.e., non-random sampling involving the recruitment of participants by
other participants, in an attempt to quickly increase the size of the survey sample. It also
allowed us to reach respondents in the absence of a census. The criteria for inclusion in the
study sample were the age (over 18) and residence (a Polish city with a population of over
50,000) of the respondents.

Among 524 respondents living in cities with more than 50,000 residents, 233 completed
questionnaires were used for further analysis. The aim was to capture the specificity of
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preferences revealed following the third wave of the pandemic and before the beginning
of the fourth wave was announced in Poland, and, therefore, it was decided to end the
collection of questionnaires and to analyze the obtained responses. However, conclusions
drawn from the sample may not be representative of the entire country.

2.2. Study Participants

The research group (Table 1) included 233 residents of cities with a population of
more than 50,000 (52.40% of them were men), aged 25–56 (M = 34, SD = 7.9). The majority
of the respondents come from urban areas (68.20%) and earn a monthly income of more
than PLN 3501. The largest group of respondents live more than 1.1 km away from an
area of natural greenery, e.g., a meadow or forest (59.23%), and at a distance from 0.51 to
1.0 km from urban green areas, such as parks or city gardens (63.95%). Less than 17% of the
respondents have their own garden next to their house or apartment. Everyday behavior of
respondents indicates that they care for animals and plants (44.21%). They keep pets and
plants, which have been domesticated by humans and are, therefore, strongly dependent
on them. They are least likely to care for all nature (6.44%), including geological features
and natural phenomena. A fairly large group consists of people who care for a particular
animal or plant species, while lacking or showing limited sensitivity in relation to other
species (31.33%).

Table 1. Selected socioeconomic characteristics of the sample (N = 233).

Category Variable N %

gender male 122 52.40
female 111 47.60

age

25–30 64 27.47
31–35 69 29.61
36–40 35 15.02
41–50 41 17.60
50–56 24 10.30

place of origin rural area 74 31.80
urban area 159 68.20

I have access to my own garden I have a garden 39 16.70
I do not have a garden 194 83.30

income per capita
[PLN/person]

≥2500 23 9.90
2501–3500 100 42.90
≤3501 110 47.20

distance of the place of residence from
natural green areas

0.5 km 19 8.15
0.51 ÷ 1.0 km 99 42.49

1.1 km ÷ 3.0 km 34 14.59
≤3 km 81 34.76

distance of the place of residence from
urban green areas

≥0.5 km 77 33.05
0.51 ÷ 1.0 km 138 59.23

≤1.1 km 18 7.73

nature concern

concern for a particular species of flora or fauna * 73 31.33
concern for companion animals and plants ** 103 44.21

concern for all animals and plants *** 42 18.03
concern for all nature **** 15 6.44

* behavior characterized by concern for animal species valued by the respondent, with no or very limited
sensitivity to other species; in extreme cases, it means concern for a single specific animal or plant, i.e., for one’s
own; ** behavior characterized by concern for animals and plants that have been domesticated by humans, and
are thus more strongly dependent on them, but without constraints related, for example, to eating certain species.
*** manifests itself in behavior characterized by love for all living species; it is expressed, for example, by care for
habitats and their protection from unjustified interference, protection of endangered plant species, reforestation,
creation of nature reserves, adoption of principles of vegetarianism, adoption of porpoises, wolves, or tigers as
part of endangered species protection programs. **** expresses itself in behavior that is characterized by care for
all natural phenomena, e.g., refraining from watering one’s garden in order to save the Earth’s water resources.
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2.3. Research Tools

To measure the variables included in the presented part of the study, a questionnaire
investigating the respondents’ preferences regarding contact with nature in the place of
residence and a socio-demographic metric were used.

Preferences regarding contact with nature in the place of residence were estimated
using closed-ended questions. These concerned the assessment of the need for contact
with nature at the place of residence in the pre-pandemic period and on the day of the
survey. Preferences in the pre-pandemic period were assessed retrospectively. In the first
part, respondents were asked about the importance of living in a place that allows contact
with nature to varying degrees (proximity to natural green areas, proximity to urban green
areas, own garden at home, own land outside the place of residence, access to a private
outdoor space such as a balcony or a terrace, a green view outside the window) before
the pandemic. Participants responded to this on a 3-point scale (1—“not important/not
very important”, 2—“don’t know/no opinion”, 3—“important/very important”). In the
second part, respondents were asked to state their preferences at the time of the survey, i.e.,
following the third wave of the pandemic.

Gender, age, place of origin, income, and access to a private garden as well as the
distance from the current place of residence to natural and urban green areas were de-
termined using questions included in the metric section. In order to fully describe the
group of respondents, the latter were asked to assess their concern for nature by indicating
which statement most accurately described their beliefs and attitudes, as manifested in their
actions taken towards nature (“Which statement best describes the daily actions you take?”).
Respondents responded to statements categorized as concern for a particular species of
flora and fauna, concern for companion animals and plants, concern for all animals and
plants, and concern for all nature (including, for instance, geological features).

2.4. Data Analysis

In order to answer research questions:

1. Is there a relationship between one’s preferences regarding contact with nature in the
place of residence before the first wave of the COVID-19 pandemic and one’s gender,
age, background (rural or urban), and the distance of the place of residence from
natural and urban green spaces?

2. Is there is a correlation between preferences regarding contact with nature in the place
of residence after the third wave of the COVID-19 pandemic and one’s gender, age,
background (rural or urban), and the distance of the place of residence from natural
and urban green spaces?

Statistical analyses were performed using the IBM SPSS Statistics 27 package, which
was applied in order to perform an analysis of basic descriptive statistical data, exploratory
PCA with a reliability test, Student’s t test, Mann–Whitney U test, Pearson’s r correlation
analysis, and variance analysis. The significance level was evaluated at α = 0.05.

3. Results

Obtained results (Table 2) indicate that, when it comes to preferences regarding contact
with nature in the place of residence prior to the pandemic, having one’s own plot of land
outside the place of residence (54.08%) and the proximity to natural green areas (27.47%)
were considered most important by the respondents. At the same time, for as many as
60.94% of them, proximity to natural green areas was considered of limited or no value.
Conversely, having a balcony or a terrace (81.97%) and having a private garden by the
house (63.09%) were considered least important.
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Table 2. Preferences regarding contact with nature before and during the pandemic.

Preferences
Regarding Value

Before the COVID-19 Pandemic During the COVID-19 Pandemic

Quantity N% Quantity N%

Proximity to natural
green areas

not important/not very important 142 60.94% 9 3.86%
I have no opinion 27 11.59% 33 14.16%

important/very important 64 27.47% 191 81.97%

Proximity to urban
green areas

not important/not very important 9 3.86% 2 0.86%
I have no opinion 198 84.98% 101 43.35%

important/very important 26 11.16% 130 55.79%

Possession of a
balcony/terrace

not important/not very important 42 18.03% 29 12.45%
important/very important 191 81.97% 204 87.55%

Green view outside
the window

not important/not very important 53 22.75% 3 1.29%
I have no opinion 134 57.51% 133 57.08%

important/very important 46 19.74% 97 41.63%

Own land outside the
place of residence

not important/not very important 126 54.08% 97 41.63%
important/very important 107 45.92% 136 58.37%

Having a garden
not important/not very important 147 63.09% 124 53.22%

I have no opinion 65 27.90% 26 11.16%
important/very important 21 9.01% 83 35.62%

At the time of the survey, respondents indicated proximity to natural green areas
(81.97%) and urban green areas (55.79%) as the most important. Having a balcony or a
terrace (87.55%) and having one’s own plot of land outside one’s area of residence (58.37%)
remained least important.

Prior to the pandemic, respondents most often had no opinion about their need for
living close to urban green areas (84.98%) and having a green view outside the window
(57.51%). During the pandemic, the number of people who had no opinion about the first
element decreased almost by half, while the opinion about the second element practically
did not change.

The analysis of answers provided by the respondents shows changes in terms of
preferences regarding contact with nature in their place of residence prior to and during
the pandemic. The greatest difference was observed in the preference for proximity to
natural green areas. Before the pandemic, 60.94% of respondents considered it to be of little
or no value, while for 27.47% it was important or very important. The experience of the
pandemic resulted in a clear change. Proximity to natural green areas was unimportant to
only 3.86% of the respondents; the number of respondents who considered it important
increased to 81.97%. Preferences changed considerably in terms of the proximity to urban
green areas among those who considered it important or very important and among those
having no opinion on the subject. As many as 84.98% of the respondents indicated that
they had no opinion about it before the pandemic, while during the pandemic this figure
dropped to 43.35%. Similarly, before the pandemic, 11.16% of respondents considered
proximity to urban green spaces as having little or no value. During the pandemic, 55.7%
of respondents declared it important. The change was least visible in the assessment of
the value of having an apartment with a balcony or a terrace. The percentage of people
considering a balcony or a terrace as important decreased from 18.03% to 12.45%, and the
percentage of those considering it unimportant increased from 81.97% to 87.55%.

Factor analysis using the principal components method along with the Varimax rota-
tion was carried out to create indicators of preferences regarding contact with nature close
to home. Variables were created with respect to preferences prior to and during the pan-
demic. The settlement graph for the factor preference regarding contact with nature in the
place of residence before the pandemic is shown in Figure 1, while during the pandemic, in
Figure 2. The matrix of the rotated components, along with the level of reliability according
to Cronbach’s alpha method of individual factors, is shown in Table 3 (preferences before
the pandemic) and in Table 4 (preferences following the end of the third wave).



Sustainability 2022, 14, 1339 8 of 15

Sustainability 2022, 14, x FOR PEER REVIEW 8 of 16 
 

Own land outside the 
place of residence 

important/very important 107 45.92% 136 58.37% 

Having a garden 
not important/not very important 147 63.09% 124 53.22% 

I have no opinion 65 27.90% 26 11.16% 
important/very important 21 9.01% 83 35.62% 

Factor analysis using the principal components method along with the Varimax ro-
tation was carried out to create indicators of preferences regarding contact with nature 
close to home. Variables were created with respect to preferences prior to and during the 
pandemic. The settlement graph for the factor preference regarding contact with nature 
in the place of residence before the pandemic is shown in Figure 1, while during the pan-
demic, in Figure 2. The matrix of the rotated components, along with the level of reliability 
according to Cronbach’s alpha method of individual factors, is shown in Table 3 (prefer-
ences before the pandemic) and in Table 4 (preferences following the end of the third 
wave). 

 
Figure 1. Settlement graph for the factor preference regarding contact with nature in the proximity 
of the place of residence before the pandemic. 

 
Figure 2. Settlement graph for the factor preference regarding contact with nature in the proximity 
of the place of residence during the pandemic. 

Figure 1. Settlement graph for the factor preference regarding contact with nature in the proximity of
the place of residence before the pandemic.

Sustainability 2022, 14, x FOR PEER REVIEW 8 of 16 
 

Own land outside the 
place of residence 

important/very important 107 45.92% 136 58.37% 

Having a garden 
not important/not very important 147 63.09% 124 53.22% 

I have no opinion 65 27.90% 26 11.16% 
important/very important 21 9.01% 83 35.62% 

Factor analysis using the principal components method along with the Varimax ro-
tation was carried out to create indicators of preferences regarding contact with nature 
close to home. Variables were created with respect to preferences prior to and during the 
pandemic. The settlement graph for the factor preference regarding contact with nature 
in the place of residence before the pandemic is shown in Figure 1, while during the pan-
demic, in Figure 2. The matrix of the rotated components, along with the level of reliability 
according to Cronbach’s alpha method of individual factors, is shown in Table 3 (prefer-
ences before the pandemic) and in Table 4 (preferences following the end of the third 
wave). 

 
Figure 1. Settlement graph for the factor preference regarding contact with nature in the proximity 
of the place of residence before the pandemic. 

 
Figure 2. Settlement graph for the factor preference regarding contact with nature in the proximity 
of the place of residence during the pandemic. 
Figure 2. Settlement graph for the factor preference regarding contact with nature in the proximity of
the place of residence during the pandemic.

As for the pre-pandemic preferences, three factors are extracted based on the analysis
of the rotated component matrix and the scatter plot. Factor B does not enter into any scale,
and factor C does not meet sufficient reliability values. Therefore, only factor A, which
meets reliability assumptions, was used for further analysis.

As for preferences declared after the third wave of the pandemic, two factors were
extracted based on the analysis of the rotated component matrix and the scatter plot. Among
them, green view outside the window entered the first scale (factor A’). Factor C’ does not
fulfil reliability values. Therefore, only factor A’, which meets reliability assumptions, was
used for further analyses.

The analysis of results obtained after extracting factor A and factor A’ revealed sig-
nificant gender differences in preferences regarding contact with nature both before and
during the pandemic. The strength of the effect is moderate (Table 5).
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Table 3. Rotated component matrix with the reliability level of each factor for the variable preference
regarding contact with nature in the place of residence before the pandemic.

Variable
Factor ‘A’ Factor ‘B’ Factor ‘C’

Loading % α Loading % α Loading % α

having a garden 0.92
37.15 0.77proximity to natural green areas 0.80

having a balcony/terrace 0.77
green view outside the window 0.90 21.05 -

own land outside the place of residence 0.87
16.98 0.09proximity to urban green areas 0.53

Table 4. The matrix of rotated components along with the reliability level of each factor for the
variable preference regarding contact with nature during the pandemic.

Variable
Factor ‘A’ Factor ‘C’

Loading % α Loading % α

having a garden 0.86

40.75 0.77
proximity to natural green areas 0.84

having a balcony/terrace 0.80
green view outside your window 0.57

own land outside the place of residence 0.73
19.53 0.24proximity to urban green areas 0.72

Table 5. Gender differences in preference regarding contact with nature before and during the
pandemic.

Variable
Female (n = 122) Male (n = 111) 95% CI

M SD M SD t p LL UL d Cohena

preference regarding contact with nature
before the pandemic 4.61 1.74 3.97 1.52 2.97 0.003 0.21 1.05 0.39

preference regarding contact with nature
during the pandemic 8.91 2.10 8.14 2.09 2.81 0.005 0.23 1.32 0.37

It showed no statistically significant association between age and preference, meaning
that the age of respondents is not related to their preference regarding contact with nature
either before (r = −0.07; p = 0.265) or during (r = −0.11; p = 0.097) the pandemic.

We also tested whether there were differences between individuals from urban and
rural areas and their stated preferences regarding contact with nature both before and
during the pandemic (Table 6). Here, too, significant differences were shown between
people of different backgrounds in terms of the two examined variables. This effect is
strong.

Table 6. Differences in origin (rural or urban) and preference regarding contact with nature before
and during the pandemic.

Variable
Rural (n = 74) Urban (n = 159)

Z p η2
Average

Rank M Me Min Average
Rank M Me Min

preference regarding contact with
nature before the pandemic 195.94 6.51 6.00 5.00 80.26 3.28 3.00 3.00 −13.25 <0.001 0.76

preference regarding contact with
nature during the pandemic 194.12 11.24 12.00 9.00 81.11 7.28 7.00 5.00 −12.32 <0.001 0.65

Given the results presented, it was examined whether one’s gender and place of origin
have an impact on the level of preference regarding contact with nature prior to and during
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the pandemic. For this purpose, MANOVA was applied in the 2 × 2 design. Detailed
results are presented in Tables 7 and 8.

Table 7. Descriptive statistics across conditions for preferences regarding contact with nature before
and during the pandemic.

Gender Background
Before the COVID-19

Pandemic
During the COVID-19

Pandemic

M SD M SD

Female
rural 11.13 1.20 6.54 0.94
urban 7.47 1.05 3.35 0.61

Male
rural 11.46 1.14 6.46 0.95
urban 7.28 1.02 3.21 0.49

Table 8. Relations between gender and place of origin and the need for contact with nature before
and during the pandemic.

Effect Preference Regarding
Contact with Nature

Mean
Square df F p eta

Fixed
before the pandemic 266.29 3 241.05 <0.001 0.76
during the pandemic 4526.75 1 9302.82 <0.001 0.98

Gender
before the pandemic <0.01 1 684.31 0.951 <0.01
during the pandemic 0.57 1 1.17 0.280 0.05

Background before the pandemic 755.97 1 684.31 <0.001 0.75
during the pandemic 490.40 1 1007.81 <0.001 0.81

Gender ×
background

before the pandemic 5.661 1 5.12 0.025 0.02
during the pandemic 0.04 1 0.09 0.770 <0.01

A significant effect of the background was revealed. Individuals from rural areas had
a stronger preference regarding contact with nature in their place of residence both before
and after the pandemic. The strength of this effect is high.

Variance analysis also revealed a significant interaction effect. It turns out that the level
of preference regarding contact with nature among female respondents from rural areas
is higher compared to men, while the level of preference regarding contact with nature
among female respondents from urban areas is lower compared to men. The strength of
this effect is low and only observed during the pandemic.

Furthermore, differences in preferences regarding contact with nature depending on
the distance to natural green areas have been found. The analysis showed significant
differences in this variable both before and during the pandemic (Table 9). The strength of
this effect is moderate.

Table 9. Differences in preferences regarding contact with nature depending on the distance from
natural green spaces.

Preference Regarding
Contact with Nature

≥0.5 km (a)
(n = 19)

0.51 ÷ 1.0 km (b)
(n = 99)

1.11 ÷ 3.0 km (c)
(n = 34)

≤ 3 km (d)
(n = 81)

H p ε2

Average
Rank Me IQR Average

Rank Me IQR Average
Rank Me IQR Average

Rank Me IQR

before the pandemic 101.34 a 3 3 115.97 a,c 3 3 80.66 a,d 3 0 137.19 b 3 3 20.17 <0.001 0.09

during the pandemic 110.42 a,b,c 7 5 117.62 a.b,c 7 3 86.54 a,c 7 0 130.57 a,b 7 5 11.06 0.004 0.05

Analysis of differences in preferences regarding contact with nature as a function of
distance from urban green spaces also revealed significant differences in the pre-pandemic
variable (Table 10). The strength of this effect is low.
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Table 10. Differences in preferences regarding contact with nature depending on the distance from
urban green spaces.

Preference Regarding
Contact with Nature

≥0.5 km (a)
(n = 77)

0.51 ÷ 1.0 km (b)
(n = 138)

≤1.1 km (c)
(n = 18)

H p ε2

Average
Rank Me IQR Average

Rank Me IQR Average
Rank Me IQR

before the pandemic 114.97 a,b 3 3 113.03 a,b 3 3 156.11 c 4.00 1.25 7.80 0.020 0.01

during the pandemic 120.66 a 7 4 110.99 a 7 3 147.44 a 9.50 2.25 5.34 0.069 0.01

4. Discussion

The results obtained partially confirm the research hypothesis that the experience
of the COVID-19 pandemic increased the need for contact with nature at one’s place of
residence. The analysis of answers provided by the residents indicates that, compared to
the period before the pandemic, the value of natural and urban green areas, a green view
outside the window, and having a private garden has increased. Having a balcony or a
terrace and having one’s own plot of land outside the place of residence have become less
important. Nevertheless, in all surveyed categories, with the exception of the “having one’s
own garden” category, contact with nature was important for a minimum of 11.16% and a
maximum of 54.08% of respondents.

This is consistent with a study conducted by CBOS [59] in which vast areas of greenery
and open spaces around the place of residence were important for those choosing a new
house or apartment (for 30% of respondents in 2005 and for 33% of respondents in 2010).
However, it does not match the results of a study published by R. Bryk [60] just before
the outbreak of the pandemic. The author examined the preferences of 130 residents of
Polish cities with a population of over 500,000 who purchased an apartment between 2005
and 2018. Distance from their place of work and access to public transport was of key
importance for the respondents (46.15% and 41.54%, respectively). The proximity of green
areas was mentioned by 6.92% of respondents. Only 5.77% of respondents aged between
22 and 30 were influenced in their decision by access to green areas; it was important for
8.7% of respondents aged 31–45, while for those aged between 46 and 60 the proximity
of green areas was of no importance. The cited data clearly indicate a weaker need for
contact with greenery than in the presented research. Differences in results may be due to
the fact that respondents find it difficult to estimate the value they placed on contact with
nature before the pandemic. This would imply that respondents overestimated their needs
following their experience of restrictions during the pandemic. They might also suggest
that these preferences are no longer as important when it comes to the purchase of a house
or apartment. It would be consistent with the economic theory about making decisions in a
world of limited resources and the trade-offs that this imposes.

A study by L. Anderson [61], who tested attitudes toward natural and artificial land-
scapes, explains why respondents placed greater value on proximity to natural rather than
urban green spaces. It was proven that people valued the natural environment more highly
than artificial landscapes. This was evident even at the semantic level, that is, the more the
name of a given place revealed human influence on the environment, the less respondents
liked it. This difference was evident even during photographic observations of unaltered
areas of nature, e.g., national parks or primeval forests.

The large increase in the value placed on access to urban green spaces (from 11.16%
to 55.79%) can be explained by reflection on their function, inspired by the experience
of the pandemic. Nearly 85% of the respondents admitted that, prior to the pandemic,
they did not have an opinion about it. The experience of the pandemic may have led
to the expansion of the previously predominant, pragmatic criteria applied to housing
choices. Consistent with the findings regarding pre-pandemic preferences, the lower value
attributed to urban green areas (7.3%) is confirmed by the study carried by M. Głuszak
and A. Małkowska [62] conducted in 2015–2016. When choosing accommodation, 3.0% of
the interviewed students referred to greenery around the building, while 2.7% mentioned
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the proximity of a city park. Green areas proved to be the least significant criterion in the
choice of rental housing. Authors explain this mainly by pragmatic motives, taking into
account students’ budget constraints.

The analysis of data revealed significant differences between individuals with rural
and urban backgrounds in terms of their preferences regarding contact with nature both
before and during the pandemic. This effect is strong. The origin strongly affects these
preferences. Respondents from rural areas had a greater preference for contact with nature
in their place of residence both before and after the pandemic. We interpret the obtained
effects as a strong need for contact with nature among people raised in its proximity, which
does not subside once they have moved to the city. Contact with nature in the place
of residence may be motivated by the appreciation of peace and quiet, attachment to the
environment associated with one’s place of origin, the importance of a healthy environment,
the sense of freedom and space, and proximity to nature. The results would thus confirm
attachment to the attributes of one’s place of origin and reveal limited causal determination
of development. This means that the social environment is the cause of changes in the
personality of a person who is not inert to these influences [63]. This may also reveal that
the rural population’s decision to migrate to cities is much more often motivated not by a
lack of need for contact with nature but by the social image of a poor village from which
they wish to escape. Although, for a certain group of people coming from the countryside,
contact with nature is a source of unpleasant feelings reminiscent of, for example, shame
resulting from being a rural resident, as well as being associated with the belief of fewer
opportunities to develop their skills and interests (44%), achieve a high social position
(38%), achieve a decent standard of living (33%), or get a good education (31%) [64], this
does not eliminate the need revealed in the results.

It is interesting to note that, prior to the pandemic, over 63% of respondents placed
little or no value on having a garden. This may be linked to the assumption that it is
uncommon to have one’s own garden in the city; and the low probability of having one is
generally accepted. A house with a garden is a typical place of residence for those living
in rural areas (82%) and small towns (25%) [59]. The increased value placed on having a
garden can be interpreted as a desire to build a sense of self-sufficiency when confronted
with pandemic-related constraints [65].

Changes in housing preferences are also confirmed by numerous experts. According
to the otodom.pl website, interest in ground-floor premises with gardens has grown [66].
Changes in preferences regarding the purchase of apartments with balconies [67] or
houses [68] are also noticeable.

5. Conclusions and Limitations

The identification of residential preferences of Poles living in cities has its limitations.
Some are due to the very nature of preference surveys, which are sensitive to contextual
factors and, thus, subject to rapid changes. Others can be attributed to the fact that the
assessment of preferences in the run-up to the pandemic was retrospective in nature.
Furthermore, studies that build a picture of psychological and economic aspects of life
during the pandemic are only beginning to emerge.

Any conclusions drawn must be based on logical arguments and short-term observa-
tions. Some preferences—having a balcony or a terrace and having one’s own plot of land
outside the city—did not change significantly. The significant main effect of one’s back-
ground as well as a significant interaction effect were confirmed, revealing that the need
to have contact with nature during the pandemic was greater among female respondents
from rural areas.

The picture presented cannot be generalized and applied to the entire population.
However, this analysis can contribute to a better understanding of certain specific aspects of
the phenomenon and be useful for architectural design that takes into account social design,
determining users’ preferences regarding the use of designed spaces, taking into account
presented trends. This is particularly true in the context of urban spaces; cities have been
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expanding on every continent, becoming living spaces and centers of professional activity
for a growing number of people. The UN Department of Economic and Social Affairs
predicts that by 2050 the world population will reach 9.7 billion, which is 2 billion more than
today. Approx. 70% of this population will live in cities, compared to 50% today. Europe
is one of the most urbanized continents, with over two-thirds of its population living in
cities. Cities, therefore, play a key role in achieving the goal of sustainable development,
which is essential if we are to prevent a global warming catastrophe. On the one hand,
they contribute to the creation of problems; on the other hand, they solve them, thanks to
their culture of innovation. In addition, through the European Green Deal, the EU has set
ambitious goals to transform Europe into a climate-neutral continent by 2050. Therefore,
any lessons learnt may also prove helpful in shaping the spatial development policy of
cities with the aforementioned goal in mind.
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Opracowanie Zespołu ds. COVID-19 przy Prezesie Polskiej Akademii Nauk. 2020. Available online: https://informacje.pan.pl/
images/2020/opracowanie-covid19-14-09-2020/ZrozumiecCovid19_opracowanie_PAN.pdf (accessed on 3 January 2022).
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