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Abstract: At times of crisis, home gardening has often been sought out as a potential solution for
threats to food security and as a measure to increase socio-psychological effects, such as public sense
of self-efficacy, trust in the government and care for one’s wellbeing. The objective of this study was
to investigate if home gardening increased during the COVID-19 pandemic in the spring/summer of
2020 and to provide socio-psychological insights into the explanatory factors of such an increase. An
explanatory theoretical model of home gardening was proposed and tested to analyse whether home
gardening is correlated to food security concerns, and if so, to what extent. A non-representative
survey was conducted in five European countries (Slovenia, Norway, Estonia, Switzerland, and
Iceland) using snowball sampling via social media networks, reaching 1144 participants. The results
showed the pandemic did prove to be an important psychological push towards home gardening
prompted by food security concerns. Measured as loose as introducing at least one new gardening
activity during COVID-19, this study found an approximately 10% increase in home gardening
during the first wave of COVID-19 in the sample population, which was skewed towards educated,
female, middle-class Europeans.

Keywords: food security; home gardening; COVID-19; food security concerns; wellbeing; behavioural
change; protection motivation theory

1. Introduction

At times of crisis, home gardening (or household gardening) has often been sought as
a potential solution for threats to food security. The United Kingdom'’s “Dig for Victory”
campaign during WWI promoted home gardening, not only for food security reasons, but
also for effects on people’s sense of trust and as an extension of government order into the
domestic sphere [1]. The COVID-19 pandemic has witnessed a return to these historical
events in the search for solutions to food security in times of crisis [2,3].

The past decade saw increased attention to home gardening, primarily with a focus
on urban farming in the context of food security and rising urbanization [4]. The many
environmental challenges (including climate change) are aggravated in an urban environ-
ment and can influence the health of the inhabitants. Urban agriculture is said to alleviate
these adverse effects [5]. Knowledge on managing urban gardens, agriculture and water
systems in historic cities has contributed to long-term food security [6]. Taylor and Taylor
Lovell [7] found that urban home food gardens strengthen community self-reliance, are
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sites of cultural reproduction, contribute to biodiversity and create better access to resources
(so-called luxury effect).

Before the COVID-19 pandemic, home gardening outside the urban environment
had been considered a potentially viable measure for food security, especially in low-
income countries, focusing to a large extent on the African continent [8-10], and in the
case of Europe, on Eastern Europe [11,12]. After the pandemic, the perception of home
gardening as a viable measure for food security intensified for urban and non-urban areas
in Africa [13,14] and other continents [15], including Europe [16,17].

As several authors pointed out, all pillars of food security were threatened by the
COVID-19 pandemic, both in high-income and low-income countries [18-23]. Conse-
quences of the pandemic, such as temporary loss of job and income, and mobility restric-
tions, led to increase in costs related to food purchase, disruption in access to food outlets
of choice and loss of access to convenient food supply outlets. This led to reduced food
quantity, caused by a decrease in consumers’ purchasing power and access to food, as
well as degradation in food quality (e.g., shift to cheaper, less nutritious food) and, thus,
increased the risk of exposure to unsafe food [19,23].

Previous research on the public response to food security at the time of the pandemic
identified high levels of consumer concerns, resulting, primarily, in changes in food pro-
curement [24], stockpiling [25], more sustainable food purchasing [26], reduction of food
waste [27], food preservation and changes in eating behaviour [28], and diet quality [29].

It seemed that the COVID-19 pandemic, with its partially broken supply chains [30]
and consequences for several aspects of food security, started to shift sentiments in favour
of home gardening again. In Europe, before the pandemic, home gardening and non-
professional urban gardening was perceived as a social benefit (i.e., improving one’s
general health [31] and wellbeing or community connections [32]), and not as a significant
contribution towards food security. Home gardening was either regarded as a viable option
for low-income countries [33] or as an element of the past crises, most remembered within
the “Victory Gardens” movement of the two World Wars [1,34]. However, there are only
few empirical studies which analyse whether COVID-19 really increased home gardening
behaviour. In the next chapter we provide the overview of the current discussions and
available empirical data on home gardening during the COVID-19 pandemic.

1.1. Investigation Background: Food Security and Home Gardening during the
COVID-19 Pandemic

During the COVID-19 pandemic, the theoretical focus on urban farming intensified.
Lal [35] stressed the role of home gardening and urban agriculture in increasing food
security in cities. Loker and Francis [36] postulated that the crisis should lead to changes
in the food system, with increased food production closer to consumers. Pulighe and Lu-
pia [37] noted that COVID-19 exposed the weaknesses of food systems in large cities, which
should be counteracted with developments in urban agriculture and the inclusion of edible
green infrastructures into cities. Romanova and Lovell [38] recognized the contributions of
urban gardens towards stormwater mitigation and food security, while at the same time
warned about potential food health and safety risks of urban landscapes used for edibles.
Hume et al. [39] calculated the potentials of urban gardening in Adelaide, Australia, and
concluded that self-sufficiency through backyard vegetable production is plausible.

Sofo and Sofo [40] predicted an increased interest in home gardening after the start
of the pandemic and provided practical advice for using available space, albeit there has
been little empirical research performed so far to test these predictions, with only a few
exceptions. Most research has focused on the role of home gardening as a coping mechanism
for pandemic-related stress. [41-43] For example, focusing on the elderly, Corley et al. [44]
found indications of positive health benefits (self-rated physical health, emotional and
mental health, etc.) of home gardening during COVID-19.

Kampman et al. [45] compared the situation in the Philippines and Senegal to show
how the increase of interest in urban gardening during COVID-19 has been shaped by, and
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elicited different reactions from, governments and communities. As part of food literacy
increase during COVID-19, Charlebois et al. [46] report that Canadians have taken up
gardening. A total of 51% of participants in their sample of 10,004 claimed to have grown
fruits or vegetables at home, and 58% of participants intended to do so in 2021.

Chenarides et al. [47] discovered that home gardening before COVID-19 was practiced
by larger households and employed respondents, yet, during the pandemic, it was more
likely to occur when children were in the household and households were younger and
more educated. Contrary to the hopes put forward regarding the rise of home gardening,
they discovered that both home and community gardening fell in 2020 compared to 2017.
They concluded that participation in small-scale urban agriculture during a pandemic had
its challenges, with barriers to adoption being that many nurseries selling plants and seeds
were considered non-essential businesses. Therefore, acquiring the resources necessary to
grow food at home affected the ability to adopt home or community gardening.

There have been only anecdotal accounts that the COVID-19 pandemic caused an
increased interest in home gardening, as indicated by seed and supply shortages in the
USA [48] and the UK, for example. In Switzerland the focus has been on the self-sufficiency
of seed production in case the supply chains are broken [49]. Sperling et al. [50] outlined
recommendations prepared by seed system experts to ensure seed supply, especially for
smallholder farmers. Similarly, in Norway, new national strategies for urban agriculture
have been developed and employed under the COVID-19 pandemic [51]. Schools adopted
a new national curriculum teaching young people to experience nature, its benefits and
practical challenges with food production as an arena for learning and life skills [52].

The aim of this research is twofold: first, to provide empirical insights into whether
the COVID-19 pandemic increased interest in home gardening in the selected European
countries. Second, to build and test an explanatory model of home gardening, focusing
specifically on the question of whether home gardening of survey participants could be
attributed to factors beyond general attitudes and wellbeing benefits to food-safety concerns
at the time of the pandemic. In the next section, we turn to the theoretical model we built
to identify the variables affecting individual home gardening.

1.2. Theoretical Model

Several papers have stressed the benefits of home gardening both for the individual
and the community. For example, Libman [53] found that gardening helped young people
recognize how hard it is to grow food and how much effort, time, and physical labour it
takes to grow vegetables, raising the consciousness about the value of food. Kortright and
Wakefield [54] found that growing food contributes to food security at all income levels
by encouraging a more nutritious diet. The sustainability of household food sourcing and
gardeners’ overall health and well-being also increased with food production. Growing
vegetables helped to improve the health and well-being of older cancer survivors, who, in
addition, cultivated healthy behaviour in vegetable and fruit consumption [55].

Past research also showed important benefits of home gardening, especially for the
health and community connections of the elderly [56-58]. Grebitus [59] revealed that trust,
attitude, and knowledge affect the growing of produce at home, while the drivers of com-
munity gardening are involvement and personality profile. Regarding socio-demographics,
her research showed that household size affects the growing of produce at home, while
gender, age, and income affect community gardening.

We have set out to test an explanatory model, as described in Figure 1. The model
follows the classical Protection Motivation Theory (PMT) [60,61], whereby perceived threat
is one of the main motivational drivers for behavioural change.
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(a) Future food
security
concerns

(d) Gardening
behaviour before
COVID-19 crisis

(b) Food security
concerns during
COVID-19 crisis

(e) Self-perceived
gardening changes
during COVID-19

(f) Gardening
behaviour during
COVID-19 crisis

(c) Gardening
attitudes

Figure 1. Theoretical model of gardening behaviour, based on protection motivation theory [60,61],
before and during COVID-19 crisis.

We focus on the question of whether attitudes towards home gardening during
COVID-19 can be attributed to fear, i.e., food security concerns. We identify here two
types of food security concerns: (a) “future food security concerns”, defined as perception
of the probability that food security will be a significant risk in the future; and (b) “food
security concerns during the COVID-19 crisis”, defined as the level of worry regarding the
availability of fresh fruit and vegetables during the COVID-19 crisis.

The third variable which hypothetically affects gardening behaviour, according to
the model (Figure 1), is (c) “gardening attitudes”, defined here as the level of expressed
positive gains one receives via home gardening in relation to the availability of necessary
means to a home garden. This variable thus includes both positive attitudes regarding
gardening (heightening one’s wellbeing, improving food security, saving money) and
negative attitudes (gardening as not necessary or requesting resources or knowledge one
does not possess).

We hypothesized that “future food security concerns” and “gardening attitudes”
variables correlate with the variable (d) “gardening behaviour before COVID-19 crisis”,
defined and operationalized here as the sum of all specific home gardening behaviours
performed before the COVID-19 crisis.

Finally, we predicted that all these variables correlate with the variable (e) “self-
perceived gardening changes during COVID-19”, defined here as the extent to which one
proclaims that COVID-19 caused gardening behaviour and interests. Since self-perceptions
can be subject to a great extent of subjectivity (e.g., sustainable behaviour has been shown
to be over-estimated by a factor of four) [62], we aimed to also measure the variable of
exact gardening behaviour (f) “gardening behaviour during COVID-19 crisis”, defined and
operationalized here as the sum of all those home gardening activities one introduced after
the start of the COVID-19 crisis.

2. Materials and Methods
2.1. Methods

We used an online questionnaire in which we operationalized variables of the theoreti-
cal model and standard demographic variables. Gardening behaviour was measured on
a binary scale (“yes”, “no”) for a set of gardening activities performed before or after the
start of the COVID-19 crisis. All other variables were measured on a 5-point Likert scale.

We processed the acquired data in Microsoft Excel 2013 and IBM SPSS v.23. For basic
data analysis and for graphical representations, we used Excel’s built-in functions. IBM
SPSS version 23 was used for statistical analyses. We performed factor analysis for variables

measuring attitudes and concerns (extraction method: principal axis factoring). Since the
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data was not normally distributed (as tested by Kolmogorov-Smirnov Test and measures
of skewness and kurtosis), and most variables were nominal or ordinal, we used non-
parametric tests (Kruskal-Wallis and Mann-Whitney U Test for independent samples) to
analyse the differences between groups with regards to demographic data (education, social
class, size of population in place of residence, gender). For the same reason, and because, in
the case of gardening behaviour, we cannot claim that the variables are continuous, we used
Spearman correlation coefficient to analyse correlation between variables of the theoretical
model (see Figure 1). However, we also calculated the logistic regression analysis for the
dependent variable self-perceived gardening changes during COVID-19 since even though
the limitations are the non-normal distribution and the limited continuous character of the
variable, regression analysis provides an insight into potential partial regression coefficients,
which cannot be identified with the Spearman correlation coefficients.

2.2. Sample Description

Sampling took place from June to September 2020, which is now known as the first
wave of the COVID-19 pandemic in Europe. The survey was translated into five European
languages and dispersed in five European countries: Switzerland, Norway, Estonia, Iceland,
and Slovenia.

The countries participating in this study have roughly similar levels of self-sufficiency
in produce (Table 1). Home gardening has a long tradition in all of these countries. For
example, Icelandic citizens of all ages can rent a spot in the outskirts of Reykjavik and
grow produce, the focus of which is mainly potatoes, beets, and cabbage. Similarly, home
gardening is very high in Slovenia, where the national statistics office reports that almost
two thirds (60%) of Slovenes produced their own vegetables in 2020 [63]. Estonian historic
background has an important role in the home gardening tradition [64].

Table 1. National statistical data on the degree of self-sufficiency in participating countries (fraction
of own production of total consumption, in percent).

Country Switzerland [65] Norway [51] Estonia [66] Iceland [67] Slovenia [68,69]
Year 2018 2019 2019 2019 2019
Potato 80% 70.3% 80% 70% 46.6%
Vegetables 50% 46.7% 50% 43% 43.3%
Fruit 31% 3.4% 12% - 44.1%
Pome fruit 101% - - - -
Berries (included in Fruit) 31.8% - - -

The sample included 1144 individuals; however, some chose not to answer all so-
ciodemographic questions. In the Table 2 we give the number of valid answers for each
aspect separately.

An important limitation resulting from the sampling approach was the specificity of
the sample and, thus, the biases towards female gender (73.9%), higher education, and
higher social class (Table 2). The sample was, therefore, unrepresentative in terms of gender
regarding the population of the involved countries.

Contrastingly, the sample was representative through the prism of rural versus urban:
31.9% of respondents lived in rural areas (in a place with less than 2000 inhabitants), while
41.8% of respondents lived in small towns (2000-50,000 inhabitants) and 27.4% in large
urban areas (above 50,000 inhabitants).

The limitations of sampling should be kept in mind when interpreting the results. The
value of this research lies primarily in generalizing the correlation between attitudes and
behaviours related to food security and the COVID-19 crisis. In this respect, we do not
expect differences between our unrepresentative sample and a truly representative sample
of involved countries.
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Table 2. Sample description.

Aspect Fraction of Valid Answers (%)
Gender (ny4iq = 993)

- Male 26.1
- Female 73.9
Age (ny,1iq = 454) (average: 43.64 years, STD: 13.57 years)

- 20 years or less 2.0
- 21 to 35 years 27.1
- 36 to 55 years 48.7
- 56 years or more 222
Education (n4;q = 999)

- High school or less 24.0
- College 13.6
- University 37.5
- Specialist study, master’s degree, doctorate 32.9
Population size of place of residence (ny,jiq = 972)

- <2000 inhabitants 30.9
- 2000-50,000 inhabitants 41.8
- >50,000 inhabitants 27.4
Self-classification in social class (nya1q = 897)

- Lower middle class, lower class or working class 19.4
- Middle class 53.0
- Upper middle class or upper class 27.6
Country of current residence (ny,j;q = 913)

- Slovenia 47.6
- Norway 21.9
- Estonia 9.31
- Switzerland 4.70
- Iceland 4.38
- Other—Europe 13.91
- Other—World 1.64

3. Results

We divided the results description into three sections. In the first section, we separated
gardening behaviour before and during the COVID-19 crisis, as well as the differences
between the groups according to demographic factors. In the second section, we analysed
gardening attitudes and food security concerns and the effect of demographic factors on
these variables. Finally, in the third section, we tested the theoretical explanatory model of
gardening behaviour, as explained by food security concerns and gardening attitudes.

3.1. Increased Interest in Home Gardening during COVID-19

We assessed the level to which respondents claimed that gardening became more

important to them during the COVID-19 crisis.
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An important limitation of growth of gardening activities might be the fact that the
participants do not see the need to extend their home gardening plans, since they were
already active gardeners. The mean for this item (2.6, see Figure 2) shows that most
participants disagreed with this statement. On the other hand, most participants agreed
that COVID-19 did bring about some changes in their home gardening, either via the
cognitive aspect (mean = 3.33) or, even more so, via the behavioural aspect (mean = 4.07)
(see Figure 2).

The principal component factor analysis showed one factor and the reliability test
for this set of questions showed low reliability, with, especially, the first item having very
low factor values (Table Al in Appendix A). For further analysis we, thus, excluded the
first item and calculated the average of only two of these indicators as the index of “self-
perceived gardening during COVID-19”, whereby the variable included both changes in
behavioural and the cognitive dimension of interest for home gardening.

To account for potential errors in self-perceived changes in the perceived influence of
the pandemic in one’s gardening behaviour, we asked the participants about their specific
gardening activities and the time when these were introduced: before or after the start of
the pandemic.

Table 3 shows that before the crisis the most common gardening activity was to have a
square in one’s lawn, producing fruit and/or vegetables: 54.3% of survey participants had
this before the pandemic. A percentage of 2.1% of participants claimed they introduced
this activity in the few months after the start of the pandemic. This was followed closely by
gardening in pots on the windowsill (50.1% before, with a 2.3% increase after), in containers
on the balcony, terrace or similar (49.4% before, with a 1.9% increase after), in a raised bed
(37.6% before, with a 2.4% increase after).

The largest growth in activities after the pandemic was in owning a greenhouse
(25.5% before, with a 3.1% increase after). Most other activities were below 10% before the
pandemic with less than 1% increase in each. From the sample population, 69.7% claimed
they performed at least one or more gardening activity before COVID-19 and 10.1% claimed
they introduced at least one new type of gardening activity during COVID-19.

The sample was, thus, skewed towards home gardening enthusiasts, although there
was a lack of comparable data. Compared to the statistics from Slovenia [63], our sample
showed approximately 10% more interest in home gardening. We assume this was due to
the online voluntary nature of the survey: those who were more interested in gardening
were more likely to be motivated to answer the survey. Therefore, the data needs to be
analysed from a cautionary perspective. Consequently, rather than claiming that amongst
the general population COVID-19 increased interest in home gardening, we claim here that
amongst those who are more interested in home gardening, the pandemic accounted for an
approx. 10% increase in home gardening, which is, taken with caution, still an important
result, supporting theoretical hopes that with the pandemic we could see an increase in
home gardening.

For further analysis we calculated the sum of one’s gardening activities, as two
variables: “gardening behaviour before COVID-19” and “gardening behaviour during
COVID-19”. Since the activities cannot be considered as having equal weights in one’s
gardening behaviour, the indices as a simple sum of activities needed to be considered
with limitations. We assumed here that even though the activities did not have the same
weight and that there was potentially a large difference between value categories, we could
still assume they reflected a meaningful order. We considered the two indices, thus, as
ordinal variables with unequal differences between categories (consequently also limiting
the multivariate analysis to the Mann-Whitney U-test).

We furthermore analysed the influence of demographic factors on all three types of
gardening behaviour (Table 4). No statistically significant correlation was found between
the age of respondents and their gardening behaviour, either before or after COVID-19. The
same was true for the gender of respondents. The analysis of differences between groups
with regards to education, social class, and place of residence showed a different picture.
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Amongst these three, only education correlated with all three variables of gardening
behaviour (Table 4 and Table A2 in the Appendix A).

Mean=2.6
Std. Dev.=1.542
400 nvalid=944
300
£
=1
g 200
('
100
0
] 1 2 3 ] 5 [
The COVID-19 pandemic did not cause any changes in my home
gardening plans since | already was very active home gardener even
before the crisis.
Mean =3.33
Std. Dev.=1.500
00 nvalid=991
300
oy
c
@
3
8 2o
[
100
o
0 1 2 3 4 H 6
I have started to think more about the possibilities to home garden
during the COVID-19 pandemic.
Mean=4.07
Std. Dev.=1.339
nvalid=1000
600
500
400
g
€
o
E
300
£
200
100

0
0 1 2 3 4 5 6

| have taken steps toward home gardening during the COVID-19
pandemic.

Figure 2. Mean values of items measuring “self-perceived gardening changes during COVID-19”,
Likert-type scale, 1 = strongly disagree, 5 = strongly agree.
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Table 3. Gardening behaviour before and during COVID-19 crisis, reported as the fractions of
valid answers.

Yes—Already before the Yes—But Only during
No COVID-19 Pandemic COVID-19
Gardening Activities (y,1q = 977) (y,a1iq4 = 947)

Fraction of Valid Answers (%)

I have a square in my lawn producing fruit

and/or vegetables 43.6 543 21
I grow herbs in pots on the windowsill 45.0 50.1 2.3
I grow herbs and some fruit and/or
vegetables in containers on the balcony or 57.7 40.4 1.9
terrace or deck or rooftop
I'have a raised bed in my backyard 60.0 37.6 2.4
Thave a greer'\house in my garden producing 69.5 275 31
fruits and/or vegetables
I have small vertical farming in my backyard 875 121 04
or my balcony or elsewhere in my home
I'have a self-made indoor garden 914 7.7 0.9
ITama mem})er of a local cooperative society 941 53 06
producing fruits and/or vegetables
I have an indoor garden that I bought as a kit 94.7 49 0.4
I dedicated a part of my flat green roof to
fruit and/or vegetable production 6.4 34 02
I'have a small aquaponic unit in my 96.7 26 07

backyard or elsewhere in my home

Table 4. Compared means between groups (education, social class, population’s size of place of
residence, gender) for three aspects of gardening behaviour.

Population Size of Place

of Residence Gender

Education Social Class

Vocational g pejors MaStErsor .. Middle Upper 2000<  2001<50,000  50,000< Female Male
or Less Higher

Gardening
behaviour
before
COVID-19

Self-
perceived
gardening

changes
during
COVID-19

0.75 0.72 0.62 0.71 0.72 0.66 0.87 0.68 0.52 0.71 0.66

3.80 3.65 3.66 3.77 3.66 3.73 3.77 3.71 3.66 3.65 3.87

Gardening
behaviour
during
COVID-19

0.07 0.10 0.14 0.08 0.11 0.10 0.07 0.11 0.11 0.10 0.09

Further analysis showed that the difference between groups was not a unilateral
correlation that would follow a simple pattern of, for example, the higher education the less
or more common home gardening. Rather, with regards to gardening before the pandemic,
home gardening was more common amongst participants with lower education, whilst
the self-perceived gardening changes during COVID-19 and gardening activities after
COVID-19 showed the opposite picture: the higher the education the more the participants
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I myself am in danger of not having enough
quality and healthy food in the future.

It is very likely that | myself will be left without
quality and healthy food in future crises like...

It is very likely that my loved ones will not have
access to quality and healthy food in future...

In the country where | currently reside, people
in crisis situations like those at the time of the...

Food insecurity poses the greatest threat to
humanity in the near future.

claimed that the pandemic increased their interest in home gardening and the more often
they started a new gardening activity after the pandemic.

The analysis of self-identified social class showed differences between groups only for
gardening behaviour before COVID-19, whereby home gardening was more common both
amongst those who claimed they belonged to the working class and upper higher class,
while lower for those in the middle class.

Finally, the analysis of the urban versus rural samples (population size of place of
residence below 2000 inhabitants, Table 4) showed gardening to be more common in rural
areas before COVID-19. On the contrary, the self-perceived gardening changes during
COVID-19 were higher for residents in urban areas. However, this was not confirmed for
the actual activities measured with gardening behaviour during COVID-19. Here there
was no statistical difference with regards to population size of place of residence.

3.2. Food Security Concerns

For the series of questions that measured one’s fear of future food security, principal
component factor analysis showed only one factor, which we termed “future food security
concerns” (see Appendix A, Table A3). For this factor, 57.47% of the total variance was
explained. Cronbach'’s alpha (0.78) showed the high reliability of the measuring instrument,
so we can conclude that the questions were designed in a meaningful way and together
measured one dimension of fear about food security in the future.

On average (Figure 3), respondents were only moderately concerned about future
food security (1.4). The highest value was expressed for the item “Food insecurity poses
the greatest threat to humanity in the near future.” The participants generally judged less
risk for themselves than for others. The results, thus, reflected the so-called optimism bias,
namely, the tendency for people to think they are less at risk than the average person [70].
This is in line with other research on COVID-19 as a threat [71].

o
=
N
W

Figure 3. Mean values of items measuring “future food security concerns”, Likert scale, 1 = strongly
disagree, 5 = strongly agree (ny,j;q = 931, see Table A3 in Appendix A for full data).

Furthermore, we aimed to measure food security concerns during the COVID-19 crisis.
Factor analysis of items measuring this variable showed one factor that explained 51.09%
of the total variance, and the reliability test for this set of questions showed moderate
reliability (Cronbach’s alpha: 0.785) (Table A4 in Appendix A). Thus, we concluded that
the composite scale was content-appropriate, and all the questions were within the same
scope. Similarly, as with the future food security concern, here too the average was very
low (Figure 4).
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I haven't worried at all, where | would get/buy
fruit and vegetables during COVID-19 crisis....

At the time of the COVID-19 crisis | never had
to worry about how easy it would be to buy...

I was afraid that my local food stores would be
selling outdated or rotten fruit and vegetables.

| believe that my area has shown to have the
best food stores, even at the time of COVID-...

During the past few months, | have worried
about how easy it will be to buy fresh fruits...

o
[y

Figure 4. Mean values of items measuring “food security concerns during the COVID-19 crisis”,
Likert scale, 1 = strongly disagree, 5 = strongly agree (n,41iq = 1035, see Table A4 in the Appendix A
for full data).

Most respondents were not concerned about the availability of fresh fruit and vegeta-
bles at the time. Especially the level of trust in the quality of produce sold, measured with
the statement, “I was afraid that my local food stores would be selling outdated or rotten
fruit and vegetables”, received a very low level of concern on average (average was 0.76 on
a five-point scale).

3.3. Gardening Attitudes

For the questions that measured gardening attitudes, factor analysis with principal
component analysis again showed two factors, with which we could explain 64.9% of the
total variance (Table A5 in Appendix A). Cronbach’s alpha (0.631) showed relatively low
reliability of the measuring instrument for both components together. However, it rose
above 0.8 if the two components were analysed separately, thus, showing satisfactory relia-
bility for components individually. The factor analysis showed two factors, the difference
between which, however, was primarily in the direction of attitudes. We, thus, termed the
two components as “positive gardening attitudes” and “negative gardening attitudes”.

Figure 5 shows a relatively high average for the items measuring positive attitudes
towards home gardening, with mean values for all items reaching over 2.5 on a 5-level
scale. The highest mean was judged for the item “Home gardening relaxes me and in
this way is an effective way for me to stay healthy”, confirming the importance of home
gardening for one’s wellbeing, as shown by previous research. The lowest mean, reaching
just above 2.5, was for the item “Home gardening enables me to save more money, when
buying food, because I produce some food by myself”. This shows that the participants did
not perceive home gardening as a highly effective means to save money, probably because
home gardening could not compete with the economy of scale in professional agriculture.
Finally, the two items asking about one’s attitude towards home gardening in relation to
food security showed a relatively positive evaluation of home gardening (in both cases, the
mean value was close to 2.8).

Similarly, Figure 6 shows relatively positive attitudes when reverse questions were
asked (since these were negative attitudes, all the statements were reverse recoded to be in
line with the direction of positive attitudes). The highest reverse recoded value was for the
general statement about interest in home gardening (mean was above 3), showing, thus,
that the participants had overall highly positive attitudes towards gardening. Amongst the
barriers for home gardening, knowledge and resources seemed to be on approximately the
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same level, although generally not very high (reverse recoded mean was close to 3 on a
5-level scale).

Home gardening enables me to save more money,
when buying food, because | produce some food...

Home gardening keeps me fit.

Home gardening relaxes me and in this way is an
effective way for me to stay healthy.

Home gardening is an effective method for me to
prevent my future food insecurity.

By setting up my own garden, | prevent the danger
of food insecurity in the future.

2

Figure 5. Mean values of items measuring “positive gardening attitudes”, Likert scale, 1 = strongly
disagree, 5 = strongly agree (ny,jiq = 924, see Table A5 in Appendix A for full data).

| am not interested in home gardening, because my
relatives and/or neighbours and/or friends, who
have their own garden, supply me with surpluses...

| am not interested in home gardening at all. | buy
all the food | need.(*rec.)

| do not have the necessary theoretical knowledge
and/or practical experience for home
gardening.(*rec.)

| do not have the means (space, money, time) for
the home garden.(*rec.)

2

w
w

Figure 6. Mean values of items measuring “positive gardening attitudes”, Likert scale, 1 = strongly
disagree, 5 = strongly agree, * rec: statement is reverse recoded (ny.;q = 975, see Table A4 in
Appendix A for full data).

Furthermore, we analysed the differences in food security concerns and gardening
attitudes according to demographic variables. Table 5 shows the compared means between
groups (and Table A6 in the Appendix A, the results of the nonparametric tests of differences
between groups). The results showed no significant differences for food security concerns,
both in the future and during COVID-19. There were, however, statistical differences in
gardening attitudes for the four demographic variables (education, social class, place of
residence and gender). While all four affected positive gardening attitudes, only social
class and gender did not affect negative gardening attitudes.
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Table 5. Compared means between groups (education, social class, population’s size of place of
residence, gender) for future food security concerns, food security concerns during COVID-19,
positive gardening attitudes and negative gardening attitudes (* rec: index is reverse recoded).

Education Social Class Population Size of Place Gender

of Residence

Vocational

Masters or

Bachelors . Lower Middle Upper 2000< 2001 < 50,000 50,000 Female Male
or Less Higher
Future food 352 3.60 3.66 351 3.60 365 351 3.66 3.66 358 3.66
security concerns
Food security
concerns during 3.82 3.88 3.83 3.76 3.84 3.92 3.78 3.85 3.95 3.82 3.93
COVID-19
Positive
gardening 2.00 2.19 2.40 1.92 2.23 2.28 1.85 2.23 2.46 211 2.43
attitudes
Negative
gardening 3.33 3.01 2.43 3.03 2.99 2.78 3.31 2.81 2.68 2.95 2.83

attitudes (* rec)

Similar results were shown for age, which had a statistically significant effect on
both types of gardening attitudes and future food security concerns. There was, however,
no statistically significant difference according to age in food security concerns during
COVID-19; both younger and older participants were equally concerned during the crisis
(Table A6 in the Appendix A).

Additionally, we analysed the differences between countries and the results (not
shown) were inconclusive: mostly there were no differences between countries, and in the
few cases where there were significant differences between pairs of countries, there did not
seem to be any common conclusion possible. More research is, thus, needed in order to
analyse the role of social and geo-political differences in home gardening.

3.4. Testing the Theoretical Model of Gardening Behaviour

For further analysis, we calculated variable indices as averages of indicators for all
variables except for gardening behaviour before or after COVID-19. In these two cases
indices were calculated as the sum of activities. The Shapiro-Wilk test showed that none of
the variables were normally distributed. To verify the relationships between self-perception
of behavioural changes and both types of fear and age, we calculated Spearman’s correlation
coefficients and statistical characteristics of the relationships (Figure 7). The self-perceived
gardening changes variable could be assumed to be close to a type. We, therefore, calculated
the logistic regression analysis to gain an additional insight into potential partial regression
coefficients which could not be identified with the Spearman correlation coefficients.

The theoretical model of correlations seemed to operate well as almost all the hy-
pothesised variables showed a statistically significant Pearson correlation (full lines within
the Figure 7). Gardening behaviour before and during the crisis could be explained by
food security concerns, both future food concerns and during the COVID-19 crisis, and by
gardening attitudes, both positive and negative. The logistic regression analysis (standard-
ised beta coefficients) confirmed the results of the Spearman correlation in all cases except
the correlation between gardening behaviour before COVID-19 crisis and self-perceived
gardening changes during COVID-19. Here we saw no statistical correlation, meaning that
COVID-19 did not spur those that were already active gardeners more than those who had
not yet gardened before.
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(p)=0.167**

(p)='- 0.059

()=~ 0.191**

(a) Future food
security concerns

(b) Food security
concerns during the
COVID-19 crisis

(c.1) Positive gardening
attitudes

(c.2) Negative
gardening attitudes

(0)=10.024 (d) Gardening
behaviour before

COVID-19 crisis

(p)=0.079*
Beta= 0.007

(e) Self-perceived
gardening changes
during COVID-19

(p)=0.247*
Beta= 0.115**
o (p)=0.225*
Beta= 0.135"*

Beta= -0.137**

(f) Gardening
behaviour during
COVID-19 crisis

(p)=0.008

(p)=0.303**
Beta= 0.296**

(p)=—0.133*

** The correlation is statistically significant with <1% risk.

* The correlation is statistically significant with <5% risk.

Figure 7. Analysis of socio-psychological variable correlations: reported are the Spearman correlation
coefficients and the statistical significance of correlations (the thickness of arrows reflects the strength
and significance of correlations). For self-perceived gardening changes during COVID-19 we report
also standardised Beta coefficients from the logistic regression analysis.

4. Discussion and Conclusions

While Lin et al. [72] provided one of the first analyses of the increase of interest in
gardening during the early months of the COVID-19 pandemic, this is one of the first studies
to provide an empirical analysis of the motivational drivers for the behavioural change.
Both fear for general future food security, and fear for food security during COVID-19,
were shown to have a strong correlation to home gardening during COVID-19, impacting
self-perceived and actual behaviour changes.

This is in line with postulates of the Protection Motivation Theory [60,61], which
served as the basis for building the general model (Figures 1 and 7). It also confirmed
that the components of fear, as defined by Rogers et al. [60], being the magnitude, the
probability, and the efficacy of protected response, were present in the COVID-19 situation
and triggered the attitude, and the behavioural change. Similar observations were made
by other studies in contexts other than gardening, such as health protective measures [73],
consumer behavioural change [74] and vaccination intentions [75], among others.

Measured as loose as introducing at least one new gardening activity during COVID-19,
this study found a 10% rise in home gardening during the first wave of COVID-19 during
2020 (in a sample skewed towards educated, female and middle-class participants). Only
education and size of residence seemed to correlate with COVID-19 induced changes in
gardening behaviour, while we did not find any effect in terms of age and gender on home
gardening behaviour. This negated any potential stereotypes of home gardeners as being
predominantly female and older.

Local gardening cooperatives were shown to be a relatively small sample (5.3% before
with 0.6 increase after). However, compared to results by Chenarides et al. [47], these results
did not show a decrease in community gardening due to the pandemic, but rather a slight
increase. The highest reason for the participants not to be interested in home gardening
seemed to be the fact that they were provided with produce from friends/family who were
gardening. This is in line with research conducted in the Czech Republic that showed
that 38% of households produce some food in either a garden or an allotment, and nearly
two-thirds (64%) of these (one-quarter of all Czech households) give some of their produce
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to others [11]. Sovova et. al. [12] state that this represents a specific ethics of care, embodied
in sharing of home-produced food with others.

Analysis of differences according to education showed that while home gardening was
more common amongst participants with lower levels of education before the pandemic,
it was participants with higher education that reported a larger impact of the pandemic
on their home gardening interest and uptake of new gardening activities. The results are
similar to Chenarides et al. [47], who noted that during the pandemic home gardening was
practiced by younger and more educated households.

Similarly, it was the urban participants who reported higher impact of the pandemic
on their home gardening interests, although the answers about specific gardening activities
did not confirm the urban-rural divide in the actual home gardening uptake. However,
this discrepancy might be due to the differences in actual possibilities for home gardening
in urban areas and showed a need for further development of urban farming. On average,
respondents were only moderately concerned about future food security, and mostly
estimated their own risk to be lower than that of other people. The results, thus, reflect the
so-called optimism bias [70]. The participants did not perceive home gardening as a highly
effective means to save money. Though it would be important to follow the development
of this attitude with the current trend of increasing food prices after the pandemic and with
the war in Ukraine.

It is important to note that this research showed for the first time the extent of aquapon-
ics as a relatively new form of home gardening in Europe. Elsewhere, we have claimed
that aquaponics has been spurred to a large extent by DIY enthusiasts [71] in Europe. How-
ever, there is a lack of data to show the extent of the DIY interest among home gardeners.
Although unrepresentative of the population, this sample showed for the first time an
approximation of the extent of aquaponics in relation to other forms of home gardening.
It is amongst the least common forms: 2.6% is less than 30 participants from 1000. This,
on the one hand, shows that aquaponics continues to be a niche in the European home
gardening sector with a small rate of innovation adoption. On the other hand, it shows
that a small group of home gardeners are willing to approach home gardening with such a
novel approach.

On the other hand, there was no statistically significant correlation between gardening
behaviour before the pandemic and future food security concerns. Rather, gardening before
the pandemic was correlated with attitudes about gardening, such as perceiving benefits for
one’s health and wellbeing or requiring too much knowledge or other resources. Thus, most
importantly, this study shows that the pandemic did trigger an important psychological
push towards home gardening as predicted based on Protection Motivation Theory.
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Appendix A

Table Al. Self-perceived gardening changes during COVID-19. Cronbach’s alpha was 0. 599; factor

analysis explained 54.84% of the total variance.

Factor Component: Self-Perceived

Statement Average STD Gardening Changes during COVID-19
I have started to think more about the

possibilities of home gardening during the 3.33 1.50 0.843

COVID-19 pandemic.

I have taken steps toward home gardening

during the COVID-19 pandemic. 407 1.34 0834

COVID-19 did not cause any changes in my

home gardening plans since I already was a very 2.60 1.54 —0.488

active home gardener even before the crisis.

Average (ny,jiq = 1035) 241 1.07

Table A2. Analysis of differences between the groups (education, social class, population’s size of

place of residence, gender) for three aspects of gardening behaviour. The differences were assessed

with non-parametric tests (Kruskal-Wallis and Mann-Whitney U Test for independent samples). Re-

ported are significances of differences between groups. For the variable “age”, Spearman correlation

was analysed.

Kruskal-Wallis Test, Asymp. Sig.

Mann-Whitney U Test for
Independent Samples, Sig.

Spearman Correlation
Coefficients, Sig.

Population Size of

Education Social Class Place of Residence Gender Age
Gardening behaviour " N .
before COVID-19 0.016 0.046 0.000 0.555 -
Self-perceived
gardening changes 0.006 * 0.169 0.000 ** 0.142 —0.023
during COVID-19
Gardening behaviour 0.050 * 0.648 0.377 0.080 -

during COVID-19

** The correlation is statistically significant with <1% risk. * Correlation is statistically significant with <5% risk.

Table A3. Future food security concerns, Cronbach’s alpha was 0.778; factor analysis explained

54.31% of the total variance.

Statement Average

STD

Factor Component: Future Food Security Concerns

Food insecurity poses the greatest threat to

humanity in the near future. 242

1.19

0.524

In the country where I currently reside,
people in crisis situations like those at the
time of the COVID-19 epidemic will be at
serious nutritional risk.

1.19

1.22

0.674

It is very likely that my loved ones will not
have access to quality and healthy food in
future crises like the COVID-19 crisis.

1.29

1.14

0.849
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Table A3. Cont.

Statement Average STD Factor Component: Future Food Security Concerns

It is very likely that I myself will be left
without quality and healthy food in future 1.14 1.11 0.837
crises like the COVID-19 crisis.

I myself am in danger of not having enough
quality and healthy food in the future.

Average (Ny,jiq = 931) 14 0.84

Likert scale, 1 = strongly disagree, 5 = strongly agree; Extraction method: Principal component analysis.

0.99 1.13 0.751

Table A4. Concerns about of food security during the COVID-19 crisis, Cronbach’s alpha was 0.785;
factor analysis explained 51.09% of total variance.

Factor Component:

Statement Average STD Food Security Concerns during the COVID-19 Crisis

During the past few months, I have worried
about how easy it will be to buy fresh fruits 1.43 1.32 0.702
and vegetables.

I believe that my area has been shown to
have the best food stores, even at the time of 1.23 1.19 0.561
the COVID-19 crisis. (recoded)

I was afraid that my local food stores would
be selling outdated or rotten fruit 0.76 1.06 0.658
and vegetables.

At the time of the COVID-19 crisis I never
had to worry about how easy it would be to 1.26 1.31 0.788
buy fruit and vegetables. (recoded)

I have not worried at all as to where I would
get/buy fruit and vegetables during the

COVID-19 crisis. There was, and still is, 1.06 1.19 0.833
enough good quality produce available.

(recoded)

Average (ny,jiq = 1035) 1.15 0.86

Likert scale, 1 = strongly disagree, 5 = strongly agree; Extraction method: Principal component analysis.

Table A5. Gardening attitudes. Cronbach’s alpha was 0.631; factor analysis explained 64.9% of the
total variance.

Factor Analysis

Statement Average Standard Deviation Component 1: Positive Component 2: Negative
Gardening Attitudes Gardening Attitudes
(38.28% Variance) (16.15% Variance)

By setting up my own garden, I
prevent the danger of food insecurity 2.21 1.26 0.680 0.332
in the future.

Home gardening is an effective
method for me to prevent my future 2.19 1.20 0.718 0.424
food insecurity.

Home gardening relaxes me and, in
this way, is an effective way for me 2.05 1.22 0.576 0.565
to stay healthy.

Home gardening keeps me fit. 2.28 1.27 0.543 0.577
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Table A5. Cont.

Factor Analysis

Statement Average Standard Deviation Component 1: Positive Component 2: Negative

Gardening Attitudes Gardening Attitudes
(38.28% Variance) (16.15% Variance)

Home gardening enables me to save

more money, when buying food, 243 1.28 0.657 0.299

because I produce some food

by myself.

Average (ny,)ig = 924) 2.19 0.95

I do not have the means (space,

money, time) for a home garden. 2.95 1.63 —0.508 0.565

(* rec)

I do not have the necessary

theoretical knowledge and/or 297 1.50 —0.590 0.603

practical experience for home
gardening. (* rec)

I am not interested in home
gardening at all. I buy all the food I 3.06 1.68 —0.620 0.622
need. (* rec)

I am not interested in home

gardening, because my relatives

and/or neighbours and/or friends,

who have their own garden, supply 2.70 1.65 —0.690 0.487
me with surpluses of fresh

vegetables and/or fruits they

produce. (* rec)

Average (nya1ig = 975) 2.92 1.33

Likert scale, 1 = strongly disagree, 5 = strongly agree; Extraction method: Principal component analysis.
* rec = reverse recoded.

Table A6. Analysis of differences between the groups (Education, Social class, Population’s size of
place of residence, Gender). The differences were assessed with non-parametric tests (Kruskal-Wallis
and Mann-Whitney U Test for independent samples. Reported are significances. For the variable age,
Spearman correlation was analysed.

. . Mann-Whitney U Test for Spearman
Kruskal-Wallis Test, Asymp. Sig. Independent Samples, Sig. Correlation
. . Population size of
Education Social Class Place of Residence Gender Age
Future food security concerns 0.595 0.623 0.115 0.080 0.087 **
Food security concerns
during COVID-19 0.404 0.375 0.069 0.203 —0.032
Positive gardening attitudes 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.116 **
Negative gardening attitudes 0.000 ** 0.384 0.000 ** 0.216 —0.072*

** The correlation is statistically significant with <1% risk. * Correlation is statistically significant with <5% risk.

References

1. Ginn, F. Dig for Victory! New Histories of Wartime Gardening in Britain. . Hist. Geogr. 2012, 38, 294-305. [CrossRef]

2. Music, J.; Finch, E.; Gone, P; Toze, S.; Charlebois, S.; Mullins, L. Pandemic Victory Gardens: Potential for Local Land Use Policies.
Land Use Policy 2021, 109, 105600. [CrossRef]

3. Valle, G.R. The Past in the Present: What Our Ancestors Taught Us about Surviving Pandemics. Food Ethics 2021, 6, 7. [CrossRef]
[PubMed]

4. Armar-Klemesu, M. Growing Cities, Growing Food: Urban Agriculture on the Policy Agenda; A Reader on Urban Agriculture.
In Urban Agriculture and Food Security, Nutrition and Health; Bakker, N., Zentralstelle fiir Erndhrung und Landwirtschaft, Deutsche
Stiftung fiir Internationale Entwicklung, Eds.; Zentralstelle fiir Erndhrung und Landwirtschaft (ZEL): Feldafing, Germany, 2000;
pp. 99-117. ISBN 3-934068-25-1.


http://doi.org/10.1016/j.jhg.2012.02.001
http://doi.org/10.1016/j.landusepol.2021.105600
http://doi.org/10.1007/s41055-021-00088-7
http://www.ncbi.nlm.nih.gov/pubmed/33898736

Horticulturae 2022, 8, 778 19 of 21

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Skar, S.L.G.; Pineda-Martos, R.; Timpe, A.; Polling, B.; Bohn, K.; Kiilvik, M.; Delgado, C.; Pedras, CM.G.; Paco, TA,; Cujié, M.; et al.
Urban Agriculture as a Keystone Contribution towards Securing Sustainable and Healthy Development for Cities in the Future.
Blue Green Syst. 2020, 2, 1-27. [CrossRef]

Barthel, S.; Isendahl, C. Urban Gardens, Agriculture, and Water Management: Sources of Resilience for Long-Term Food Security
in Cities. Ecol. Econ. 2013, 86, 224-234. [CrossRef]

Taylor, ].R.; Lovell, S.T. Urban Home Gardens in the Global North: A Mixed Methods Study of Ethnic and Migrant Home Gardens
in Chicago, IL. Renew. Agric. Food Syst. 2015, 30, 22-32. [CrossRef]

Bagson, E.; Beyuo, A.N. Home Gardening: The Surviving Food Security Strategy in the Nandom Traditional Area-Upper West
Region Ghana. |. Sustain. Dev. Afr. 2012, 14, 124-136.

Legesse, A.; Tesfay, G.; Abay, F. The Impact of Urban Home Gardening on Household Socio-Economy. Arts Des. Stud. 2016, 39,
21-30.

Ngcaba, P.; Maroyi, A. Home Gardens in the Eastern Cape Province, South Africa: A Promising Approach to Enhance Household
Food Security and Well-Being. Biodivers. ]. Biol. Divers. 2021, 22, 9. [CrossRef]

Vévra, J.; Danék, P; Jehli¢ka, P. What Is the Contribution of Food Self-Provisioning towards Environmental Sustainability? A
Case Study of Active Gardeners. J. Clean. Prod. 2018, 185, 1015-1023. [CrossRef]

Sovova, L.; Jehlicka, P.; Danék, P. Growing the Beautiful Anthropocene: Ethics of Care in East European Food Gardens.
Sustainability 2021, 13, 5193. [CrossRef]

Hubho, J.; Muriuki, M. Enhancing Food Security through Home Gardening in Urbanizing Environment in Machakos County,
Kenya. Int. |. Res. Bus. Soc. Sci. (2147—-4478) 2021, 10, 450-455. [CrossRef]

Carstens, G.; Hay, R.; van der Laan, M. Can Home Gardening Significantly Reduce Food Insecurity in South Africa during Times
of Economic Distress? S. Afr. J. Sci. 2021, 117, 1-7. [CrossRef]

Katz, H. Crisis Gardening: Addressing Barriers to Home Gardening during the COVID-19 Pandemic 2020; The Australian Food Network:
Melbourne, Australia, 2020; pp. 1-47.

Nicola, S.; Ferrante, A.; Cocetta, G.; Bulgari, R.; Nicoletto, C.; Sambo, P; Ertani, A. Food Supply and Urban Gardening in the Time
of COVID-19. Bull. Univ. Agric. Sci. Vet. Med. Cluj Napoca Hortic. 2020, 77, 141-144. [CrossRef]

Jehli¢ka, P.; Danék, P.; Vavra, J. Rethinking Resilience: Home Gardening, Food Sharing and Everyday Resistance. Can. J. Dev.
Stud. Rev. Can. Détudes Dév. 2019, 40, 511-527. [CrossRef]

Laborde, D.; Martin, W.; Swinnen, J.; Vos, R. COVID-19 Risks to Global Food Security. Science 2020, 369, 500-502. [CrossRef]
Béné, C. Resilience of Local Food Systems and Links to Food Security—A Review of Some Important Concepts in the Context of
COVID-19 and Other Shocks. Food Secur. 2020, 12, 805-822. [CrossRef]

Deaton, B.].; Deaton, B.]. Food Security and Canada’s Agricultural System Challenged by COVID-19. Can. . Agric. Econ. Can.
Agroecon. 2020, 68, 143-149. [CrossRef]

Erokhin, V.; Gao, T. Impacts of COVID-19 on Trade and Economic Aspects of Food Security: Evidence from 45 Developing
Countries. Int. J. Environ. Res. Public. Health 2020, 17, 5775. [CrossRef]

Godrich, S.L; Lo, J.; Kent, K.; Macau, E; Devine, A. A Mixed-Methods Study to Determine the Impact of COVID-19 on Food
Security, Food Access and Supply in Regional Australia for Consumers and Food Supply Stakeholders. Nutr. J. 2022, 21, 17.
[CrossRef]

Béné, C.; Bakker, D.; Chavarro, M.].; Even, B.; Melo, J.; Sonneveld, A. Global Assessment of the Impacts of COVID-19 on Food
Security. Glob. Food Secur. 2021, 31, 100575. [CrossRef]

Wang, Y.; Chen, X.; Yang, Y.; Cui, Y.; Xu, R. Risk Perception and Resource Scarcity in Food Procurement during the Early Outbreak
of COVID-19. Public Health 2021, 195, 152-157. [CrossRef] [PubMed]

Wang, E.; An, N.; Gao, Z.; Kiprop, E.; Geng, X. Consumer Food Stockpiling Behavior and Willingness to Pay for Food Reserves in
COVID-19. Food Secur. 2020, 12, 739-747. [CrossRef] [PubMed]

Li, S.; Kallas, Z.; Rahmani, D.; Gil, .M. Trends in Food Preferences and Sustainable Behavior during the COVID-19 Lockdown:
Evidence from Spanish Consumers. Foods 2021, 10, 1898. [CrossRef] [PubMed]

Amicarelli, V.; Lagioia, G.; Sampietro, S.; Bux, C. Has the COVID-19 Pandemic Changed Food Waste Perception and Behavior?
Evidence from Italian Consumers. Socioecon. Plann. Sci. 2022, 82, 101095. [CrossRef]

Bolek, S. Food Purchasing, Preservation, and Eating Behavior during COVID-19 Pandemic: A Consumer Analysis. Ital. ]. Food Sci.
2021, 33, 14-24. [CrossRef]

Niles, M.T.; Wirkkala, K.B.; Belarmino, E.H.; Bertmann, F. Home Food Procurement Impacts Food Security and Diet Quality
during COVID-19. BMC Public Health 2021, 21, 945. [CrossRef]

Bulgari, R.; Petrini, A.; Cocetta, G.; Nicoletto, C.; Ertani, A.; Sambo, P.; Ferrante, A.; Nicola, S. The Impact of COVID-19 on
Horticulture: Critical Issues and Opportunities Derived from an Unexpected Occurrence. Horticulturae 2021, 7, 124. [CrossRef]
Chalmin-Pui, L.S.; Griffiths, A.; Roe, J.; Heaton, T.; Cameron, R. Why Garden?—Attitudes and the Perceived Health Benefits of
Home Gardening. Cities 2021, 112, 103118. [CrossRef]

Lee, ].H.; Matarrita-Cascante, D. The Influence of Emotional and Conditional Motivations on Gardeners’ Participation in
Community (Allotment) Gardens. Urban For. Urban Green. 2019, 42, 21-30. [CrossRef]

Chadha, M.L.; Oluoch, M.O. Home-Based Vegetable Gardens and Other Strategies to Overcome Micronutrient Malnutrition in
Developing Countries. Food Nutr. Agric. 2003, 32, 17-23.


http://doi.org/10.2166/bgs.2019.931
http://doi.org/10.1016/j.ecolecon.2012.06.018
http://doi.org/10.1017/S1742170514000180
http://doi.org/10.13057/biodiv/d220953
http://doi.org/10.1016/j.jclepro.2018.02.261
http://doi.org/10.3390/su13095193
http://doi.org/10.20525/ijrbs.v10i3.1132
http://doi.org/10.17159/sajs.2021/8730
http://doi.org/10.15835/buasvmcn-hort:2020.0051
http://doi.org/10.1080/02255189.2018.1498325
http://doi.org/10.1126/science.abc4765
http://doi.org/10.1007/s12571-020-01076-1
http://doi.org/10.1111/cjag.12227
http://doi.org/10.3390/ijerph17165775
http://doi.org/10.1186/s12937-022-00770-4
http://doi.org/10.1016/j.gfs.2021.100575
http://doi.org/10.1016/j.puhe.2021.04.020
http://www.ncbi.nlm.nih.gov/pubmed/34126399
http://doi.org/10.1007/s12571-020-01092-1
http://www.ncbi.nlm.nih.gov/pubmed/32837661
http://doi.org/10.3390/foods10081898
http://www.ncbi.nlm.nih.gov/pubmed/34441675
http://doi.org/10.1016/j.seps.2021.101095
http://doi.org/10.15586/ijfs.v33i3.2048
http://doi.org/10.1186/s12889-021-10960-0
http://doi.org/10.3390/horticulturae7060124
http://doi.org/10.1016/j.cities.2021.103118
http://doi.org/10.1016/j.ufug.2019.05.006

Horticulturae 2022, 8, 778 20 of 21

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.
61.

62.

63.

Schupp, J.L.; Sharp, J.S. Exploring the Social Bases of Home Gardening. Agric. Hum. Values 2012, 29, 93-105. [CrossRef]

Lal, R. Home Gardening and Urban Agriculture for Advancing Food and Nutritional Security in Response to the COVID-19
Pandemic. Food Secur. 2020, 12, 871-876. [CrossRef] [PubMed]

Loker, A.; Francis, C. Urban Food Sovereignty: Urgent Need for Agroecology and Systems Thinking in a Post-COVID-19 Future.
Agroecol. Sustain. Food Syst. 2020, 44, 1118-1123. [CrossRef]

Pulighe, G.; Lupia, F. Food First: COVID-19 Outbreak and Cities Lockdown a Booster for a Wider Vision on Urban Agriculture.
Sustainability 2020, 12, 5012. [CrossRef]

Romanova, O.; Lovell, S. Food Safety Considerations of Urban Agroforestry Systems Grown in Contaminated Environments.
Urban Agric. Reg. Food Syst. 2021, 6, €20008. [CrossRef]

Hume, I.V.; Summers, D.M.; Cavagnaro, T.R. Self-Sufficiency through Urban Agriculture: Nice Idea or Plausible Reality? Sustain.
Cities Soc. 2021, 68, 102770. [CrossRef]

Sofo, A.; Sofo, A. Converting Home Spaces into Food Gardens at the Time of COVID-19 Quarantine: All the Benefits of Plants in
This Difficult and Unprecedented Period. Hum. Ecol. 2020, 48, 131-139. [CrossRef]

Rivas, V.A.; Biana, H.T. Plants, Public Health and the Pandemic. J. Public Health 2021, 44, €336—e337. [CrossRef]
Pérez-Urrestarazu, L.; Kaltsidi, M.P,; Nektarios, P.A.; Markakis, G.; Loges, V.; Perini, K.; Fernandez-Cafiero, R. Particularities
of Having Plants at Home during the Confinement Due to the COVID-19 Pandemic. Urban For. Urban Green. 2021, 59, 126919.
[CrossRef]

Giraud, E.G.; El-Sayed, S.; Opejin, A. Gardening for Food Well-Being in the COVID-19 Era. Sustainability 2021, 13, 9687. [CrossRef]
Corley, J.; Okely, J.A.; Taylor, A.M.; Page, D.; Welstead, M.; Skarabela, B.; Redmond, P.; Cox, S.R.; Russ, T.C. Home Garden
Use during COVID-19: Associations with Physical and Mental Wellbeing in Older Adults. ]. Environ. Psychol. 2021, 73, 101545.
[CrossRef]

Kampman, H.; Chiang, S.-N.; Sawadogo, S. Household and Community Gardens Surge in the Philippines and Senegal during
COVID-19. Gastronomica 2021, 21, 47-51. [CrossRef]

Charlebois, S.; Music, J.; Faires, S. The Impact of COVID-19 on Canada’s Food Literacy: Results of a Cross-National Survey. Int. ].
Environ. Res. Public. Health 2021, 18, 5485. [CrossRef] [PubMed]

Chenarides, L.; Grebitus, C.; Lusk, J.L.; Printezis, I. Who Practices Urban Agriculture? An Empirical Analysis of Participation
before and during the COVID-19 Pandemic. Agribusiness 2021, 37, 142-159. [CrossRef] [PubMed]

Brimm, K. The Moment for Food Sovereignty Is Now. Available online: https://civileats.com/2020/04 /02 /the-moment-for-
food-sovereignty-is-now/ (accessed on 21 May 2021).

Reichen, P.R. Jetzt Will Die Halbe Schweiz Seine Samen. Bern. Ztg. 2020. Available online: https:/ /www.tagesanzeiger.ch/der-
lockdown-bringt-sein-geschaeft-zum-spriessen-949694282277 (accessed on 21 May 2021).

Sperling, L.; Louwaars, N.; de Ponti, O.; Smale, M.; Baributsa, D.; van Etten, ]J. Viewpoint: COVID-19 and Seed Security Response
Now and Beyond. Food Policy 2020, 97, 102000. [CrossRef]

Norwegian Ministries. Norwegian Strategy for Urban Agriculture; Norwegian Ministries: Oslo, Norway, 2020.

Norwegian Directorate for Education and Training. Quality in Norwegian Early Childhood and Care, Schools and Vocational Education
and Training; Norwegian Directorate for Education and Training: Oslo, Norway, 2018.

Libman, K. Growing Youth Growing Food: How Vegetable Gardening Influences Young People’s Food Consciousness and Eating
Habits. Appl. Environ. Educ. Commun. 2007, 6, 87-95. [CrossRef]

Kortright, R.; Wakefield, S. Edible Backyards: A Qualitative Study of Household Food Growing and Its Contributions to Food
Security. Agric. Hum. Values 2011, 28, 39-53. [CrossRef]

Demark-Wahnefried, W.; Cases, M.G.; Cantor, A.B.; Frugé, A.D.; Smith, K.P; Locher, J.; Cohen, H.J.; Tsuruta, Y.; Daniel, M.;
Kala, R.; et al. Pilot Randomized Controlled Trial of a Home Vegetable Gardening Intervention among Older Cancer Survivors
Shows Feasibility, Satisfaction, and Promise in Improving Vegetable and Fruit Consumption, Reassurance of Worth, and the
Trajectory of Central Adiposity. . Acad. Nutr. Diet. 2018, 118, 689-704. [CrossRef]

Quandt, S.A.; Popyach, ].B.; DeWalt, K.M. Home Gardening and Food Preservation Practices of the Elderly in Rural Kentucky.
Ecol. Food Nutr. 1994, 31, 183-199. [CrossRef]

Machida, D. Relationship between Community or Home Gardening and Health of the Elderly: A Web-Based Cross-Sectional
Survey in Japan. Int. . Environ. Res. Public Health 2019, 16, 1389. [CrossRef] [PubMed]

Wiles, J.; Miskelly, P.; Stewart, O.; Rolleston, A.; Gott, M.; Kerse, N. Gardens as Resources in Advanced Age in Aotearoa NZ: More
than Therapeutic. Soc. Sci. Med. 2021, 288, 113232. [CrossRef] [PubMed]

Grebitus, C. Small-Scale Urban Agriculture: Drivers of Growing Produce at Home and in Community Gardens in Detroit. PLoS
ONE 2021, 16, €0256913. [CrossRef]

Rogers, R.W. A Protection Motivation Theory of Fear Appeals and Attitude Changel. ]. Psychol. 1975, 91, 93-114. [CrossRef]
Floyd, D.L.; Prentice-Dunn, S.; Rogers, R.W. A Meta-Analysis of Research on Protection Motivation Theory. J. Appl. Soc. Psychol.
2000, 30, 407-429. [CrossRef]

Karlsson, L.; Dolnicar, S. Does Eco Certification Sell Tourism Services? Evidence from a Quasi-Experimental Observation Study
in Iceland. . Sustain. Tour. 2016, 24, 694-714. [CrossRef]

Razbijamo Stereotipe: Ne gre Drugace Kot Domace. Available online: https:/ /www.stat.si/StatWeb /News/Index/9749 (accessed
on 10 June 2021).


http://doi.org/10.1007/s10460-011-9321-2
http://doi.org/10.1007/s12571-020-01058-3
http://www.ncbi.nlm.nih.gov/pubmed/32837634
http://doi.org/10.1080/21683565.2020.1775752
http://doi.org/10.3390/su12125012
http://doi.org/10.1002/uar2.20008
http://doi.org/10.1016/j.scs.2021.102770
http://doi.org/10.1007/s10745-020-00147-3
http://doi.org/10.1093/pubmed/fdab244
http://doi.org/10.1016/j.ufug.2020.126919
http://doi.org/10.3390/su13179687
http://doi.org/10.1016/j.jenvp.2020.101545
http://doi.org/10.1525/gfc.2021.21.2.47
http://doi.org/10.3390/ijerph18105485
http://www.ncbi.nlm.nih.gov/pubmed/34065477
http://doi.org/10.1002/agr.21675
http://www.ncbi.nlm.nih.gov/pubmed/33362336
https://civileats.com/2020/04/02/the-moment-for-food-sovereignty-is-now/
https://civileats.com/2020/04/02/the-moment-for-food-sovereignty-is-now/
https://www.tagesanzeiger.ch/der-lockdown-bringt-sein-geschaeft-zum-spriessen-949694282277
https://www.tagesanzeiger.ch/der-lockdown-bringt-sein-geschaeft-zum-spriessen-949694282277
http://doi.org/10.1016/j.foodpol.2020.102000
http://doi.org/10.1080/15330150701319388
http://doi.org/10.1007/s10460-009-9254-1
http://doi.org/10.1016/j.jand.2017.11.001
http://doi.org/10.1080/03670244.1994.9991360
http://doi.org/10.3390/ijerph16081389
http://www.ncbi.nlm.nih.gov/pubmed/30999687
http://doi.org/10.1016/j.socscimed.2020.113232
http://www.ncbi.nlm.nih.gov/pubmed/32739097
http://doi.org/10.1371/journal.pone.0256913
http://doi.org/10.1080/00223980.1975.9915803
http://doi.org/10.1111/j.1559-1816.2000.tb02323.x
http://doi.org/10.1080/09669582.2015.1088859
https://www.stat.si/StatWeb/News/Index/9749

Horticulturae 2022, 8, 778 21 of 21

64.
65.
66.

67.

68.

69.

70.

71.

72.

73.
74.

75.

Hansen, K.G. Estonian Agriculture: From a Soviet Past to an Uncertain Future. Oxf. Agrar. Stud. 1994, 22, 159-173. [CrossRef]
Selbstversorgungsgrad. Available online: https:/ /www.sbv-usp.ch/de/schlagworte/pflanzenbau/ (accessed on 31 May 2021).
Isevarustatus Puuvilja, Koogivilja ja Kartuliga on Madal. Available online: https://www.stat.ee/et/uudised/2019/04/04
/isevarustatus-puuvilja-koogivilja-ja-kartuliga-on-madal (accessed on 14 June 2021).

Sveinbjornsson, J.; Sturludéttir, E. Food Security in Iceland. In Icelandic: Faedudrygg d Islandi; 2021; Available online:
https:/ /www.stjornarradid.is /library /01--Frettatengt---myndir-og-skrar/ ANR /KTh] / F%C3%A6%C3%B0u%C3%Béryggi%
20%C3%A1%20%C3%8Dslandi%20lokask%C3%BDrsla.pdf (accessed on 21 May 2021).

21 kg Krompirja, 12 kg Jabolk, 7 kg Zelene Solate. Available online: https://www.stat.si/StatWeb/News/Index/9540 (accessed
on 10 June 2021).

Zaradi Manj Ugodnih Vremenskih Razmer Stopnja Samooskrbe s Sadjem le 30-Odstotna. Available online: https://www.stat.si/
StatWeb/News/Index /9210 (accessed on 10 June 2021).

Rothman, A J.; Klein, W.M.; Weinstein, N.D. Absolute and Relative Biases in Estimations of Personal Risk1. J. Appl. Soc. Psychol.
1996, 26, 1213-1236. [CrossRef]

Turnsek, M.; Brumen, B.; Rangus, M.; Gorenak, M.; Mekinc, ].; Le$nik Stuhec, T. Perceived Threat of COVID-19 and Future Travel
Avoidance: Results from an Early Convenient Sample in Slovenia. Acad. Tur. 2020, 13, 3-19. [CrossRef]

Lin, B.B.; Egerer, M.H.; Kingsley, J.; Marsh, P.; Diekmann, L.; Ossola, A. COVID-19 Gardening Could Herald a Greener, Healthier
Future. Front. Ecol. Environ. 2021, 19, 491-493. [CrossRef] [PubMed]

Kowalski, R.M.; Black, K.J. Protection Motivation and the COVID-19 Virus. Health Commun. 2021, 36, 15-22. [CrossRef] [PubMed]
Kim, J.; Yang, K.; Min, J.; White, B. Hope, Fear, and Consumer Behavioral Change amid COVID-19: Application of Protection
Motivation Theory. Int. J. Consum. Stud. 2022, 46, 558-574. [CrossRef]

Eberhardt, J.; Ling, J. Predicting COVID-19 Vaccination Intention Using Protection Motivation Theory and Conspiracy Beliefs.
Vaccine 2021, 39, 6269-6275. [CrossRef] [PubMed]


http://doi.org/10.1080/13600819408424078
https://www.sbv-usp.ch/de/schlagworte/pflanzenbau/
https://www.stat.ee/et/uudised/2019/04/04/isevarustatus-puuvilja-koogivilja-ja-kartuliga-on-madal
https://www.stat.ee/et/uudised/2019/04/04/isevarustatus-puuvilja-koogivilja-ja-kartuliga-on-madal
https://www.stjornarradid.is/library/01--Frettatengt---myndir-og-skrar/ANR/KThJ/F%C3%A6%C3%B0u%C3%B6ryggi%20%C3%A1%20%C3%8Dslandi%20lokask%C3%BDrsla.pdf
https://www.stjornarradid.is/library/01--Frettatengt---myndir-og-skrar/ANR/KThJ/F%C3%A6%C3%B0u%C3%B6ryggi%20%C3%A1%20%C3%8Dslandi%20lokask%C3%BDrsla.pdf
https://www.stat.si/StatWeb/News/Index/9540
https://www.stat.si/StatWeb/News/Index/9210
https://www.stat.si/StatWeb/News/Index/9210
http://doi.org/10.1111/j.1559-1816.1996.tb01778.x
http://doi.org/10.26493/2335-4194.13.3-19
http://doi.org/10.1002/fee.2416
http://www.ncbi.nlm.nih.gov/pubmed/34899093
http://doi.org/10.1080/10410236.2020.1847448
http://www.ncbi.nlm.nih.gov/pubmed/33190547
http://doi.org/10.1111/ijcs.12700
http://doi.org/10.1016/j.vaccine.2021.09.010
http://www.ncbi.nlm.nih.gov/pubmed/34535313

	Introduction 
	Investigation Background: Food Security and Home Gardening during the COVID-19 Pandemic 
	Theoretical Model 

	Materials and Methods 
	Methods 
	Sample Description 

	Results 
	Increased Interest in Home Gardening during COVID-19 
	Food Security Concerns 
	Gardening Attitudes 
	Testing the Theoretical Model of Gardening Behaviour 

	Discussion and Conclusions 
	Appendix A
	References

