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400 96 Ústí nad Labem, Czech Republic; marek.hekrle@ujep.cz (M.H.); lenka.dubova@ujep.cz (L.D.)
* Correspondence: jan.machac@ujep.cz; Tel.: +420-475-284-722

Abstract: The functions of community gardens (CGs) are determined by the preferences of their users
and external factors such as government restrictions or the situation of the food market. Recent food
prices increases and COVID-19 restrictions have shown the importance of CGs as a place for both
food self-provisioning (FSP) and relaxation. These have influenced how much the benefits provided
by CGs in the form of ecosystem services (ES) are appreciated. This study aims to demonstrate
how ES provided by the CG ‘Žížala na Terase’ in Czechia are affected in times of crisis related to
the COVID-19 pandemic and to increased food prices, which trigger a demand for greater FSP. The
results indicate that the importance of social interaction and educational ES decreased significantly
in the COVID-19 scenario. On the contrary, the role of CGs as places for recreation increased. In
the FSP scenario, the provisioning ES increased at the expense of recreational ES. The results of the
economic assessment further show that the most important monetarily valued ES provided by CGs
are cultural ES, followed by provisioning ES. This study demonstrates both the multifunctionality
and adaptability of CGs to the current social crises and dynamic urban conditions.

Keywords: assessment; benefits; community garden; crisis; COVID-19; ecosystem services; food
self-provisioning; scenarios; valuation

1. Introduction

Urban gardening has undergone significant changes over time. As noted in [1], initially,
it primarily served a production function. With population growth and urbanisation, the
first gardens began to appear, where immigrants from villages grew their crops. This was
partly out of habit but also out of the need to save on food expenses. With the increasing
availability of food in countries of the Global North, urban gardening, initially motivated by
its productive function, gradually became a leisure activity (in the form of an opportunity
to spend leisure time, joy of self-fulfilment and to create a healthier environment for staying
outside) in most European countries. Purely ornamental plants, leisure equipment, etc.,
began to appear in gardens. The same evolution can be observed with community gardens
(CGs) [2,3], which are among examples of urban gardening and which are the focus of this
paper. CGs can be defined as mostly vacant plots of land used for growing crops (mainly
vegetables, fruits and herbs) by people from different families, typically urban dwellers,
where individual beds are not fenced and some are managed together by the community.
CGs, thus, contribute not only to crop production but also to community building, social
interaction and recreation [4–6].

Urban gardening and CGs have begun to grow in importance in recent decades,
also in light of the trend towards urban densification and increasing competition for
land use and green spaces. In many countries, a trend of increasing numbers of CGs
can be observed in recent years, and this is not only the case in larger cities [7,8]. CGs,
thus, form important elements of green spaces that provide a wide range of benefits for
individuals and society in the form of ecosystem services (ES) [2,9]. These are the benefits
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that people obtain from ecosystems and are divided into provisioning, regulating, cultural
and supporting ES [10,11]. In the context of provisioning ES, CGs contribute to food self-
provisioning (FSP), providing high-quality and fresh crops, mainly fruits, vegetables and
different types of herbs. The provisioning ES also include biomass production [12]. Gardens
also usually provide space for composting household kitchen waste [13]. Under the so-
called regulating ES, CGs can be classified as climate change adaptation measures [14].
CGs contribute to temperature regulation, storm water infiltration and runoff reduction,
air-quality improvement and microclimate regulation but also to biodiversity protection
and habitat creation [14–18]. Community gardening can also regulate health and improve
personal well-being [6,19,20]. Through increased physical activity and horticultural therapy,
CGs can reduce stress and negativity [21]. Opportunities for social interaction, community
building and the associated increase in community resilience are classified as cultural ES,
as well as having aesthetic and educational functions [2,6,8].

The aim of this study was to demonstrate how the ES provided by CGs are affected
in times of differently induced social crises. Specifically, the baseline state (‘No crisis’
scenario) was compared to two current crises: one associated with the COVID-19 pandemic
(‘COVID-19’ scenario) and the other associated with the rise in food prices that triggers
a move towards greater FSP (‘Food self-provisioning’ scenario). We applied these three
scenarios to the existing CG ‘Žížala na Terase’ in Ústí nad Labem, Czechia, including
expression of the change in the provision of ES in monetary units.

The importance of urban gardening in times of crisis has been investigated in many
countries. From the perspective of FSP, the importance of gardens increased in the 20th
and 21st centuries during the world wars and economic crises [1,3,22]. Society’s demand
for greater FSP is also increasing in Czechia, where food-growing households are able to
cover one-third of their fruit and vegetable consumption from their gardens (including
from gardens at family houses and holiday homes, allotment gardens and CGs) [23,24].
Several efforts to increase FSP in reaction to negative social consequences have also been
mapped in other European countries over the last two decades. Most of them are connected
with allotment gardens. In France, allotment gardens have emerged close to the residences
of socially vulnerable people (e.g., near social centres) in a collaboration between the
local government and a housing agency [25]. In Portugal, a network of urban allotment
gardens was established for unemployed and low-income people with an interest in crop
production in order to increase their capacity for FSP [26]. A large number of these gardens
are still operating today, while, at the same time, a number of new jobs linked to this area
were created during the economic crisis [22]. Similar examples of food security for low-
income groups through urban gardening can be found in other countries such as Spain [27].
However, the increasing role of growing crops may not only be the result of a crisis and a
desire to save household expenses but is associated with efforts to produce food sustainably,
to know the origin of one’s food or to reduce greenhouse gas emissions. In Sweden, urban
gardening has historically contributed not only to residents’ FSP in times of crisis but has
also served as urban green spaces and collective memory among residents about how to
grow food [3]. Although growing crops is an integral part of community gardening [28,29],
the emphasis on crop production as a means of supporting livelihoods varies among CGs
(and urban gardens in general), reflecting gardeners’ preferences [7,30,31] and different
circumstances such as a specific market situation [24,32].

More recent research suggests that various forms of urban gardening and their im-
portance have also been affected by the COVID-19 pandemic [33,34]. In countries of the
Global North, urban gardening provided food for selected households at times when their
incomes declined. For part of the population affected by the decline in income, urban
gardening was important in providing healthy food [27]. A partial motive was also to
gain control over production capacities and to support local chains [33]. In Germany, the
benefits of urban gardening during the COVID-19 pandemic for mental well-being and life
satisfaction were addressed in [35]. Their research showed that garden owners had higher
ratings of both mental well-being and life satisfaction during the pandemic. This was
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likely due to garden owners spending more time outdoors than people without gardens.
In [36], the importance of CGs during the COVID-19 pandemic in Edmonton, Canada, was
examined. The authors specifically looked at the functioning of CGs during the period
when the government measures were in place. They confirmed that coordinators had to
adjust their working style so that CG members were (physically) separated but socially
connected. Members confirmed that the community helped them cope with the harder
times, but they were lacking group activities. Some, therefore, started to form communities
in a digital space. In European countries, the start of the CG season was postponed in some
cases. However, after adjusting the operating conditions, gardeners continued to grow
there while paying respect to physical distancing [37].

The paper is organised as follows: Section 2 describes the CG that serves as the case
study, defines three scenarios and presents the methods of data collection and analysis.
The results of the benefit valuation provided by the CG in the three selected scenarios are
provided in Section 3 and discussed in Section 4. Finally, Section 5 concludes the paper
with a brief summary of the main findings.

2. Materials and Methods

2.1. Description of CG ‘Žížala na Terase’ Case Study

The CG ‘Žížala na Terase’ serves as a case study to demonstrate how the ES provided
by CGs are affected in times of differently induced social crises. The CG ‘Žížala na Terase’
is located in the city of Ústí nad Labem, Czechia. Ústí nad Labem lies in the northern part
of Czechia, with a population of 93 thousand. It is a traditional industrial centre close to the
German border and is currently characterised by above-average unemployment rates [38].
The location of the garden in Czechia is shown in Figure 1.
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Figure 1. ‘Žížala na Terase’ location in Czechia.

The CG ‘Žížala na Terase’ is located between prefabricated blocks of flats in a densely
populated area (see Figure 2). Around 20,000 inhabitants live in this part of the city [39].
The CG was established in 2017 as a bottom-up initiative of local community members on
an unused and neglected municipal property that belongs to the area of a public primary
school. Of the total CG area of 1300 m2, approximately 200 m2 is made up of growing plots,
the rest is designed for community activities and consists of fruit and ornamental trees,
shrubs, herbs, open grass areas, a garden house and a fireplace. The CG is used to grow
fruit, vegetables and herbs, but equally important is its cultural and educational function
in connection with the local school and the surrounding area. The CG is also open to the
public, especially for themed events (e.g., yoga lessons).
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Figure 2. ‘Žížala na Terase’ CG in Ústí nad Labem, Czechia.

The CG is mainly attended by people from the nearby prefabricated blocks of flats.
Both younger and older gardeners are represented among the members. A significant part
of the members are families with one or two children, who spend their free time here not
only by growing crops but also by playing. The CG is open to new members who want to
get involved in growing crops in the garden. Anyone interested in membership can submit
an application form, which must then be approved by the existing members. Once the
membership fee (EUR 20 annually) is paid, the new member is given a plot of land. Each
member has the right to garden on their plot and participate in events organised by the
community. Membership also includes involvement in the maintenance of common areas
of the CG at voluntary work events announced throughout the year. Those who do not
participate pay a higher membership fee. Each member has a key to the garden and can
visit it freely. They can also invite family and friends to the garden occasionally, e.g., for
birthday parties.

2.2. Three Scenarios Applied to Evaluate Changes in ES Provided by CG

Three scenarios were applied to the CG ‘Žížala na Terase’ case study, as described
in Section 2.1, to evaluate the changes in ES provision. The first scenario, ‘No crisis’, is
based on the state of the garden in 2019, when the CG had a relatively stable number of
19 members actively involved in community gardening. A 200 m2 area of the CG was
dedicated to growing crops. The CG was regularly visited by 60 pupils from a nearby
primary school and four educational seminars and workshops per year were also held in
the CG.

The second scenario, ‘COVID-19’, is based on the years 2020 and 2021, when there
was a pandemic associated with COVID-19 in Czechia. Various restrictions were imposed
on public spaces, such as limits on gatherings. As a result, all public events normally
organised in the CG were cancelled, as well as educational activities involving pupils,
seminars and workshops.

The third scenario, ‘Food self-provisioning’, is associated with the rise in food prices,
which triggered a move towards greater FSP. In Czechia, consumer prices rose by 17.5%
(year-on-year) in January 2023 and the inflation rate for food was 21.6% (year-on-year) in
April 2023 [40]. However, food price growth is now an issue in most European countries.
For example, in the EU, food price inflation reached 17.5% in March 2023 [41]. As a result of
increased food prices, this valuated scenario assumes that people are increasingly interested
in growing more. This ‘Food self-provisioning’ scenario also assumes that educational
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events for pupils and adults take place in the garden again, as in the ‘No crisis’ scenario,
i.e., before the COVID-19 pandemic.

2.3. Data Collection and Analysis

Methodologically, this article is based on a combination of several methods that have
been successfully applied in research projects dealing with CGs as an adaptation measure
to climate change, the motivation of members and coordinators of CGs, crop production
of CGs and potential of CGs in times of crisis to eliminate the negative impacts on the
population. The data collection started before COVID-19, continued during and after the
COVID-19 pandemic and gradually reflected current issues (pandemic restrictions, price
increases and related changes in people’s behaviour). An overview of the mixed methods
is shown in Figure 3. The information was collected using two semi-structured interviews
with the CG coordinator and using a questionnaire survey (QS) among members of the case
study CG. Based on the interviews and field surveys, the level of provision of individual ES
was identified and assessed qualitatively. Secondary data based on a literature review were
collected, for instance, on the average production in Czech CGs and market crop prices,
and then used to transfer values to express specific ES in monetary units. The different
methods and their implementation are further presented in the following Sections.
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2.3.1. Semi-Structured Interviews with CG Coordinator

Two semi-structured interviews with the CG coordinator were organised. The first
interview was organised in the garden in April 2019. The aim was to collect data about
the CG, its members and garden use. These data serve as input data for selected scenarios,
mostly for the ‘No crisis’ scenario, as they are related to the CG use before the COVID-19
pandemic and the rise in inflation that can be currently observed.

The second semi-structured interview with the CG coordinator took place in the garden
in July 2021, during the second year of the COVID-19 pandemic. With the coordinator’s
consent, the interview was recorded and then transcribed for better data processing. The
second interview was structured into several topics focused on (i) the impact of government
restrictions related to the COVID-19 pandemic on CG members and use of CG; (ii) the
change in CG members’ attendance; and (iii) the overall size of the membership base.
Information on members and changes in attendance are presented as the basis for the
evaluation of the ‘COVID-19’ scenario described in Section 2.2.
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2.3.2. Questionnaire Survey among CG Members

Data from the semi-structured interviews with the CG coordinator are combined
and supplemented with data from a QS among long-time members of the CG. The QS
aimed to identify the underlying motivations of members for their involvement in the
CG, the impact of COVID-19 on their behaviour and the motivation related to FSP. The
questionnaire was structured into six main parts: (i) cultivation experience and motivations
leading to membership of the CG; (ii) time spent in the CG and crops grown; (iii) impact
of the CG on the surrounding area and on the CG member’s quality of life; (iv) interest
in increasing crop production in relation to strengthening FSP due to loss of employment,
decline in household incomes or increase in food prices in relation to various types of crises;
(v) identification of the CG attended; and (vi) the respondent’s sociodemographic data. The
questionnaire operated with both closed-ended multiple-choice and open-ended questions.
The questionnaire was pilot-tested on a small sample in preparation, with an emphasis on
the clarity of the questions. The data collection took place from October to December 2021
in different CGs across Czechia. Because of the worsening COVID-19 pandemic conditions,
an online form for data collection was chosen.

From the total sample of 157 responses from different CGs, a total of six responses
were collected from the ‘Žížala na Terase’ CG, making up approximately one-fifth of all the
CG members at the end of the COVID-19 pandemic, and used for further analysis.

2.3.3. Qualitative Valuation of ES Provided by CG in Different Scenarios

In each of the three scenarios evaluated, the level of ES provided changes as a result of
changes in CG usage, including changes in the number of its members, frequency of visits,
intensity of crop production or organisation of public events (reflecting the information
provided to us by the CG coordinator and members in the form of interviews and a QS). A
methodological approach based on [42] was applied to qualitatively evaluate the impact
of individual scenarios on ES. This methodology is primarily used in Czechia to evaluate
urban adaptation measures to climate change, such as CGs, trees, wetlands or green roofs.
The specific evaluation procedure is based on the use of the multicriteria decision analysis
(MCDA) method. The level of the provision of ES is derived from the fulfilment of certain
conditions (criteria based on local conditions, type of CG and CG use) and evaluated on a
scale of 0, 1, 2 and 3. The evaluator chooses a rating of 0–3 according to the extent to which
the measure meets the key criteria that have been set for the chosen level. In the case of
CGs, the key criteria involve water accumulation from roofs of surrounding properties,
importance of the growing function, extent of composting, etc. Such qualitative valuation
based on MCDA and rating was applied to individual ES and their provision in all three
valuated scenarios. The CG conditions corresponding to the ‘No crisis’ scenario were
considered the baseline scenario for the valuation of the level of ES provided. The ES
valuation for the other two scenarios, i.e., ‘COVID-19’ and ‘FSP’, then corresponds to the
level of ES provision with respect to the baseline.

2.3.4. Quantitative Valuation and Economic Assessment of ES Provided by the CG in
Different Scenarios

A large number of methodologies and recommendations on how to conduct quantita-
tive economic assessment of green and blue infrastructure elements can be found around
the world (e.g., [9,43,44]). In Czechia, a methodology for the economic assessment of green
and blue infrastructure in human settlements has been developed based on foreign and
domestic experience [45]. It provides recommended procedures for conducting economic
valuation of individual ES, taking into account the availability of necessary data. It also
includes an overview of basic biophysical values, e.g., the amount of water retained in
relation to different surfaces or the amount of pollutants captured from the air.

After the identification of important ES and their qualitative valuation based on
the methodology described in Section 2.3.3, various input data were collected to express
individual ES in the form of biophysical units and to evaluate them monetarily afterwards.
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Some of the primary data were provided by the ‘Žížala na Terase’ CG coordinator (e.g.,
area of growing beds), the rest were set based on transferring available information from
studies already completed in another location (e.g., [46]) and expert estimation based on
field study and local conditions such as annual precipitation, type and amount of buildings
(flats) in the surroundings.

Available market prices and various economic valuation methods were used to express
and compare individual ES provided by the CG in monetary value. Economic assessment
and valuation methods were applied based on the mentioned certified methodology for
Czechia [45]. Given the objective of valuing the ES provided under different conditions
(i.e., scenarios), the approach of annual benefits expressed in 2023 prices was chosen for
the economic assessment of ES provided by the ‘Žížala na Terase’ CG. Runoff regulation
was expressed in monetary value using data on precipitation episodes in the area [47]
and the available market prices of wastewater treatment [48]. The monetary value of air
quality improvements and CO2 reduction were derived using the pollutant removal capacity of
greenery, market prices of similar measures with the same effect combined with the market
price of carbon dioxide equivalent in the EU ETS in the case of CO2 reduction [45,49].

Crop production and biomass production are expressed in monetary value using available
data from the semi-structured interviews with the CG coordinator and studies on average
market prices of crops and compost produced in CGs [23,24,50]. Specifically, the study in [50]
on the average production and its expression in monetary values in a CG in the Czechia was
used to quantify the value of crop production. The economic value of production was assumed
as the average between the value of crops in conventional and organic quality based on [50].

The aesthetic improvement to buildings in the direct vicinity was assumed in the form of
a 1% rent increase for all buildings next to the CG. Rent prices in the area and available
studies [45,49] of rent percentage increases were used to express this ES in monetary value.
Finally, educational ES was valuated using the number of events for pupils and adults in the
CG and prices of similar events taking place in the area. Other ES were not considered in
the assessment, as necessary input data were not available for the ‘Žížala na Terase’ CG
(see Section 4).

3. Results
3.1. CG Members and Motivation Factors for Joining the CG

Four of the survey respondents from ‘Žížala na Terase’ CG members (n = 6), were women.
The responses were collected from members aged from 34 to 60 with, at least, high school
or higher education (bachelor’s or master’s degree of university education). All of them had
previous experience in crop production, and three of them were growing crops elsewhere (on
the balcony and in their own gardens at home, holiday home or relatives). Their main reason
for becoming a CG member was to actively spend free time with children outside (n = 3), meet
other people in the community (n = 1) and grow food (n = 2). Based on the QS, it is also
possible to identify the factors that influence CG members’ visits to the CG nowadays. Each
member could choose the three most important factors from the 10 predefined ones. As is
apparent from Table 1, the most important factors are those related to socialisation, leisure time,
including the joy of growing, and then passing on this experience to children.

Table 1. Frequency of selection of individual motivating factors by ‘Žížala na Terase’ CG members
(n = 6).

Motivating Factor Frequency

Social interaction (meeting other members) 5
Spending of free time 4
Joy of gardening 3
Passing on experience about growing to children 3
Knowledge of the origin of the crops 1
Quality of food (crops) -
Food self-sufficiency -
Insufficient space for growing on the balcony -
Financial savings on buying crops (vegetables and fruit) -
Relaxation -
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3.2. Changes in Operation and Use of CG Due to the COVID-19 Pandemic

During the COVID-19 pandemic, there was a decrease in the frequency of visits to the
case study CG among some of the original gardeners, mainly due to restrictions, as emerged
from the QS among CG members (Section 2.3.2). One of the men even stopped visiting
the garden altogether. In only one case was the decline caused by an effect other than the
pandemic itself. Furthermore, as emerged from the interviews with the CG coordinator
(Section 2.3.1), older people visited the ‘Žížala na Terase’ CG less, while, on the contrary, the
garden became a peaceful place for parents with children and was visited more frequently
by them than in the prepandemic period.

The coordinator also noticed more interest in the CG among people who were looking
for a place to spend their leisure time during the pandemic. As a result, the overall number
of members increased because of the new demand from people who were interested in
new activities during the lockdowns. The interviews revealed that the number of members
in the ‘Žížala na Terase’ CG increased almost three times (from 10 to 29). According to
the case study CG coordinator, the increase in interest in membership was linked to the
COVID-19 pandemic: “I think in a way the COVID-19 pandemic helped us a lot and brought in
new members because people wanted to spend their time in a meaningful way”. The coordinator
further acknowledged that such membership may have been temporary for the duration of
the COVID-19 pandemic.

However, educational activities involving pupils, seminars and workshops were
cancelled because of the COVID-19 restrictions. Because of the greater number of new
gardeners, the growing area expanded significantly because of the new demand—by half of
the previous area (by 100 to 300 m2). On the other hand, no general conclusions concerning
changes to the growing activities can be deducted from the QS among the surveyed
gardeners who had been growing in the CG before the COVID-19 pandemic. The survey
showed that some members did not change their growing habits during the COVID-19
pandemic, some increased their production because they had more free time, and some
either stopped growing altogether or modified their crops because of less frequent visits
to the garden. The results also indicate that production is influenced, to some extent, by
occupation and the difficulty of its performance during the COVID-19 pandemic. Some
respondents also reported that they had left the city and moved to a holiday home during
the COVID-19 pandemic restrictions, for example. Thus, there is a wide range of factors
that affected the production function of CGs in general.

3.3. Possible Increase in Crop Production

As a result of increasing food prices and greater demand for FSP, people are increas-
ingly interested in growing more, as confirmed by the QS among the members of the ‘Žížala
na Terase’ CG (Section 2.3.2). The survey found that half of the responding CG members
would be willing to increase the growing area if the prices increased further and four out of
the six current members would be willing to expand production if they were motivated to
do so by some type of crisis, for instance, connected to losing a job or a decline in family
income. In most cases, however, the responding CG members perceived that it would
not be possible to increase production in the CG, due to space constraints, to the extent
that they would be able to grow enough produce there to significantly reduce their food
expenditures or even allow them to sell the surplus. However, the interviews with the
case study CG coordinator confirmed that there is still space for more people and crop
production in the CG, especially if the grassy area was replaced. Therefore, according to the
interviews with the ‘Žížala na Terase’ CG coordinator, the growing area of the case study
CG could be increased three times in comparison to the initial baseline ‘No crisis’ scenario
(from 200 to 600 m2).

3.4. ES Provided by CG in Different Scenarios

The ‘Žížala na Terase’ CG provides benefits for its members and the wider surrounding
area that falls into all ES categories, i.e., ES related to regulation, provisioning, culture and
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biodiversity support. However, the qualitative level of these ES varies across the scenarios
evaluated. Figure 4 shows how ES provision changes depending on the different scenarios,
as described in Section 2.2, i.e., ‘No crisis’; ‘COVID-19’; and ‘Food self-provisioning’ scenar-
ios. The level of ES provision is set based on multicriteria decision analysis, described in
Section 2.3.3.

Resources 2023, 12, x FOR PEER REVIEW  10  of  18 
 

 

 

Figure 4. Ecosystem services provided by CG in ‘No crisis’; ‘COVID-19’; and ‘Food self-provision-

ing’ scenarios. 

In the ‘No crisis’ scenario, the ‘Žížala na Terase’ CG contributes to greater water re‐

tention on the site and runoff regulation as rainwater is accumulated from a part of the roofs 

of the surrounding buildings, which would otherwise drain into a combined sewer sys-

tem. The planted greenery improves the microclimate and air quality, reduces CO2 and pro-

vides space for pollinators. The crop production is an important ES provided and also biomass 

production as the possibility of composting plant residues is present. The existence of the 

CG also improves the aesthetic value of surrounding properties. In this ‘No crisis’ scenario, 

the CG serves as a place for recreation for its members and, in the case of events, for the 

public. In terms of socialisation and educational ES, community involvement and regular 

educational and leisure projects and the presence of informational signs are important. 

In  the  ‘COVID-19’ scenario,  the  level of ES provided by  the  ‘Žížala na Terase’ CG 

remains the same as in the ‘No crisis’ scenario for all regulatory and provisioning ES, and 

also for biodiversity. However, because of the inability to meet in larger numbers and hold 

public events in the CG, the level of cultural ES changes. In particular, the importance of 

social interaction ES and of educational ES provided by the CG decreases significantly. On 

the contrary, the role of the CG as a place for recreation increases significantly. In terms of 

crop production, although the level of provisioning ES has not risen compared to the base-

line ‘No crisis’ scenario, there has been an increase in the number of members who grow; 

therefore, the total production in absolute terms increased. 

In  the  ‘Food  self-provisioning’  scenario,  the most  significant  changes  in  ES  im-

portance can be observed for provisioning and cultural ES. Compared to the two previous 

scenarios, the provisioning ES increase has become the most important ES function in the 

Figure 4. Ecosystem services provided by CG in ‘No crisis’; ‘COVID-19’; and ‘Food self-provisioning’
scenarios.

In the ‘No crisis’ scenario, the ‘Žížala na Terase’ CG contributes to greater water
retention on the site and runoff regulation as rainwater is accumulated from a part of the
roofs of the surrounding buildings, which would otherwise drain into a combined sewer
system. The planted greenery improves the microclimate and air quality, reduces CO2 and
provides space for pollinators. The crop production is an important ES provided and also
biomass production as the possibility of composting plant residues is present. The existence
of the CG also improves the aesthetic value of surrounding properties. In this ‘No crisis’
scenario, the CG serves as a place for recreation for its members and, in the case of events, for
the public. In terms of socialisation and educational ES, community involvement and regular
educational and leisure projects and the presence of informational signs are important.

In the ‘COVID-19’ scenario, the level of ES provided by the ‘Žížala na Terase’ CG
remains the same as in the ‘No crisis’ scenario for all regulatory and provisioning ES, and
also for biodiversity. However, because of the inability to meet in larger numbers and hold
public events in the CG, the level of cultural ES changes. In particular, the importance of
social interaction ES and of educational ES provided by the CG decreases significantly. On
the contrary, the role of the CG as a place for recreation increases significantly. In terms
of crop production, although the level of provisioning ES has not risen compared to the
baseline ‘No crisis’ scenario, there has been an increase in the number of members who
grow; therefore, the total production in absolute terms increased.

In the ‘Food self-provisioning’ scenario, the most significant changes in ES importance
can be observed for provisioning and cultural ES. Compared to the two previous scenarios, the
provisioning ES increase has become the most important ES function in the ‘Žížala na Terase’
CG. However, this is compensated by a decline in recreational ES, as the recreational space in
the CG decreases at the expense of the growing area. On the other hand, social interaction as a
part of the growing is still present but not as important as in the ‘No crisis’ scenario.
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3.5. Economic Assessment of ES Provided by the CG in Different Scenarios

The ES provided and their changes according to scenarios were also valued in mone-
tary terms. The valued ES for each scenario in EUR per year are shown in Table 2. It shows
that for all scenarios, the most important monetarily valued ES of the ‘Žížala na Terase’ CG
are cultural ES, followed by provisioning and regulatory ES. In the ‘COVID-19’ scenario, the
absence of educational ES does not play a significant role in terms of monetarily expressed
ES, and the increase in the provisioning ES due to the increase in members in the CG and,
thus, the expansion of the growing area is more important. In the ‘Food self-provisioning’
scenario, the emphasis on the crop production is the most significant ES related to the
monetary expression.

Table 2. Economic assessment of ES provided by CG in different scenarios.

Ecosystem Services Expressed in Monetary Value

‘No Crisis’
Scenario

‘COVID-19’
Scenario

‘Food
Self-Provisioning’

Scenario

EUR/Year EUR/Year EUR/Year

Regulatory

Runoff regulation 165 165 165
Air quality 173 173 173
CO2 reduction 24 24 24

Total 362 362 362

Provisioning
Crop production 9870 14,806 29,611
Biomass and timber
production 272 272 272

Total 10,142 15,078 29,883

Cultural
Aesthetic value 43,438 43,438 43,438
Educational 264 0 264

Total 43,702 43,438 43,702

Total monetary value of all ES included in the economic assessment 54,206 58,878 73,947

The economic value of all of the included ES of the ‘Žížala na Terase’ CG differs across
the assessed crisis scenarios and varies from EUR 54,206 per year in the ‘No crisis’ scenario
to EUR 58,878 per year in the ‘COVID-19’ scenario to EUR 73,947 per year in the ‘Food
self-provisioning’ scenario. The relative contributions of individual monetarily expressed
ES provided by the CG in the different scenarios to the total economic value in each scenario
are shown in Figure 5.Resources 2023, 12, x FOR PEER REVIEW  12  of  18 
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The cultural ES provided by the ‘Žížala na Terase’ CG are the most important benefits
in all of the scenarios, regardless of a crisis or non-crisis situation, as their contribution to
the overall economic value is 81%, 74%, and 59%, depending on the scenario. Considering
the COVID-19 crisis and the crisis induced by the increase in food prices, the importance of
provisioning ES increases in the studied CG, ranging from 19% to 26% and 40%, depending
on the scenario. From the point of view of the financial assessment, the crises do not
significantly affect the provision of regulatory ES by the ‘Žížala na Terase’ CG.

4. Discussion

The results of the economic assessment of the ‘Žížala na Terase’ CG are consistent with
the findings of other research (e.g., [1,22,34]) focusing on the prepandemic period, which
show that the primary function of CGs is providing cultural ES (e.g., recreation, enjoyment
of gardening and opportunities to socialize). However, a change in the primary function
may occur due to social change (e.g., war, increase in inflation or unemployment or the
COVID-19 pandemic). The potential of provisioning ES is realised more when access to
food is limited by its availability or because of relatively high prices given by the market
situation, such as in times of crisis [27]. As with other forms of urban gardening, the
importance of CGs varies according to the current local situation in terms of social and
economic conditions. The motivation of the Global North to grow crops has not been
driven by material need in recent years but rather by an interest in the origin of the crops
and a general change in lifestyle [7,51,52]. Furthermore, during the COVID-19 pandemic,
gardening was important to many people not only to be close to nature but also for
individual stress release [53]. CGs also, according to the coordinators, often became a safe
place for gardeners to meet their neighbours [54]. As also mentioned in [3], incorporating
urban gardening into sustainable urban planning is a way to mitigate negative social
consequences in times of the uncertain future development of food security [3]. A partial
motive to support the establishment of CGs could also be the desire to gain control over
food production capacities and support local chains [33].

As the survey among ‘Žížala na Terase’ CG members shows, the impact of the
COVID-19 pandemic on their behaviour as a CG member varied significantly. An analy-
sis of the data from the same questionnaire survey among members of other CGs across
Czechia (final results not published yet) suggests that, compared to smaller cities, visits
to CGs in large cities tended to increase during the COVID-19 pandemic. This is also the
case for the ‘Žížala na Terase’ CG, which serves as the case study. As interviews with the
coordinators in other CGs in Czechia showed, it was mainly elderly people who limited
their visits the most due to health concerns, but the overall number of members increased
during the pandemic period. There was also increased interest in CG membership at the
beginning of the pandemic, as confirmed by both authors’ interviews with coordinators of
Czech CGs and by other studies [54–56].

Current studies [9,14] show a wide range of ES provided by CGs. The present
study shows that the quality and quantity of ES did not decrease significantly during
the COVID-19 pandemic. In addition to provisioning and cultural ES, regulatory ES play
an important role. However, regulatory ES are only included in the monetary valuation to
a limited extent in this and most other studies [57,58]. A lack of data to quantify some ES
is a general limitation of valuation studies. In particular, there is a lack of the inclusion of
microclimate regulation and biodiversity support in the monetary valuation. CGs provide
these benefits for society, as they are part of urban green infrastructure. These ES are often
highlighted in the literature but rarely quantified in relation to CGs due to both missing
data and methodologies for their proper monetary expression. However, the main objective
of this study was to demonstrate how the ES provided by CGs are affected in times of
differently induced social crises. According to the qualitative assessment (see Figure 4),
the provision of regulatory ES was not affected significantly by COVID-19 and higher
food prices in comparison to cultural and provisioning ES. Thus, not including a broader
range of regulatory services does not result in a bias towards the objective of this article.
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However, the overall value of the benefits expressed in monetary value is underestimated
equally under each scenario. In addition to the value of the benefits, quality of life is further
enhanced by the provision of other regulatory services, such as cooling the microclimate,
improving air quality and promoting pollination. Because of the fact that the area had the
appearance of unmaintained green space prior to the establishment of the CG, the majority
of these services have been provided over the long term regardless of the establishment of
the garden.

Considering the objective of this study, it was necessary to combine different methods
that built on each other. The first two scenarios (‘No crisis’ and ‘COVID-19’) are based on
the actual state of the garden or the change in use due to the COVID-19 pandemic. The
scenario that examined the increase in food self-sufficiency assumed an increase in interest
in growing one’s own food. This assumption is not based on the current survey but is
linked to a 2021 QS, which also examined members’ preferences for behavioural change,
reflecting different hypothetical situations. One possible response to the negative effects of
crises was the option to increase crop production in order to reduce expenditures on food
(see Section 2.3.2). Testing this assumption should be the next research objective. However,
in the real world, changes in crop production should be expected with some delay because
of the growing season and members’ ability to react or adapt to the manifestations of price
changes. Approaches to economic assessment differ in different countries according to
long-term practices. The approach applied in the present paper is similar to approaches
used in the USA to evaluate a wide range of blue and green infrastructure elements [43]
or in Portugal to evaluate green roofs [59]. On the contrary, it is possible, especially in a
German-speaking environment, to encounter complete rejection of an economic assessment
of ES using the expression of costs and benefits in monetary values (e.g., [60]) for several
reasons. Although the authors of the present study are aware of these limitations, they used
the benefit quantification method for the purpose of a comprehensible economic argument
to demonstrate the impacts of the subscenarios not only in qualitative terms.

5. Conclusions

In most European countries, the crises that are currently affecting urban gardening are
those related to the COVID-19 pandemic and also to the increase in food prices. Demon-
strating the impact of these social crises on ES provided by CGs compared to the situation
before them was the main objective of this study. Based on a case study of the ‘Žížala na
Terase’ CG in Ústí nad Labem, Czechia, it was shown that the crisis associated with the
COVID-19 pandemic restrictions caused more interest in production among most of the
current and also new members but resulted in a decline in social interactions and public
events. In the case of the crisis associated with the increase in food prices, there has been
increased emphasis on production and a desire to increase FSP, instead of recreation and
leisure. However, neither crisis modelled had an impact on regulating ES and biodiversity
support provided by the CG. The results of the economic assessment further show that
despite not expressing all benefits in monetary value, the CG provides annual societal
benefits ranging from EUR 2030 to 2853 per member.

These results demonstrate not only the multifunctional function of CGs for urban
dwellers but also their adaptability to the current dynamic conditions that prevail in
modern cities. The capacity to adapt to societal changes without significantly reducing
their qualitative and quantitative importance is a lesson to be learned for planning other
adaptation measures in cities.
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45. Macháč, J.; Dubová, L.; Louda, J.; Hekrle, M.; Zaňková, L.; Brabec, J. Methodology for Economic Assessment of Green and Blue
Infrastructure in Human Settlements; Institute for Economic and Environmental Policy, Faculty of Social and Economic Studies, Jan
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