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The recent COVID-19 pandemic has changed the way people live in an unprecedented way. This includes severe impacts on people's health and wellbeing such as stress, reduced physical activity and loneliness due to confinement. In parallel, people had to find ways to secure their food, with fresh food especially scarce in some regions due to lockdowns and restricted flow of goods. As in previous massive crises, the practice of home food gardening seemed to have increased during this pandemic. Yet we largely do not know which parts of society took to home food gardening, in which urban setting home food gardening was practiced, and to which extent this practice contributed to people's daily livelihoods during the pandemic. In this case study we explore (a) who practices home food gardening, (b) the garden characteristics, and (c) the main perceived benefits and barriers bound to home food gardening during the pandemic. We set up an online questionnaire targeted at the population of Santiago de Chile, for which we received 305 responses. Our results clearly show that the possibility of being in contact with nature and feeling less stress through practicing home food gardening were the most significant perceived benefits, while lack of or inadequate space to garden and limited knowledge on home food gardening were the main barriers. These findings highlight for the specific context of a metropolitan region in South America that access to gardens and green space could contribute to a just urban society. Likewise, the practice of home food gardening can be a relevant tool to cope with the adverse consequences of the pandemic by informing public initiatives to promote healthier lifestyles during this and future crises contexts and also in the awaited “ordinary” times.
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INTRODUCTION

For centuries, home food gardens have been an essential component of families' self-provisioning practices all over the world (Galhena et al., 2013; Vávra et al., 2018). Home food gardens have evolved together with the way societies have urbanized (Ferreira et al., 2018). During social, economic, and environmental crises—times of intense difficulty, trouble, or danger—home food gardens have risen in importance (Mullins et al., 2021), with some home food gardens maintained by households specifically in response to collective crises (Schupp and Sharp, 2012; Cepić and Tomićević-Dubljević, 2017; Katz, 2020; Figure 1).
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FIGURE 1. The history of food gardening through time, pointing out examples in crisis times and different geographic contexts. The COVID-19 pandemic is one crisis for urban areas amongst others, in which people relied on the produce of gardens for better livelihood and healthy food.


The current COVID-19 pandemic, declared on March 11, 2020 (World Health Organization, 2020) and relating to the highly contagious coronavirus (SARS-CoV-2), is a contemporary crisis facing society. In many countries, initial reactions to hinder the spread of the coronavirus included the closure of international borders and the implementation of curfews and social distancing to restrict and control social contact. The global spread of the virus called for almost half of the world's population in more than 90 countries to stay at home (Sandorf, 2020). These global efforts to reduce the spread of the disease have had unintended impacts on people's health and wellbeing. Isolation from others including family members, restricted time outdoors, and the reorganization of life at home—work, studies, and/or childcare—have strongly affected people's lifestyles (Lades et al., 2020; Garre-Olmo et al., 2021). Recent studies revealed the severe consequences of this confinement on human mental and physical health, with increased levels of e.g., stress, loneliness, and depression (Lades et al., 2020; Buckner et al., 2021; Kasar and Karaman, 2021; Pouso et al., 2021), as well as a generalized increase in sedentary lifestyles (Cheval et al., 2020). In parallel, alterations in trade networks due to international and local restrictions strongly affected the food systems (Ma et al., 2021; Rivera-Ferre et al., 2021). This amplified the risk of severe food insecurity and added, by the end of 2020, 265 million people to the already 821 million suffering from hunger worldwide (United Nations, 2020).

Home food gardens have heightened in relevance during this time due to their accessibility in time of movement restriction and their capacity to contribute to fresh food provision (Sofo and Sofo, 2020; Corley et al., 2021; Ma et al., 2021), aid in stress relief (Sunga and Advincula, 2021), promote physical activity (Machida, 2019), and contribute to strengthening social relations (Katz, 2020; Darly et al., 2021). This translated into a surge in home food gardening in cities around the world during the pandemic (Chenarides et al., 2020; Montefrio, 2020; Mullins et al., 2021), highlighting how urban agriculture can serve urban populations in times of crisis. Nevertheless, there is little insight on what influenced or motivated people to garden during this time, and specifically, whether gardening experience and associated knowledge and/or equipment were motivators and/or hindrances for home food gardening uptake during the pandemic (Chenarides et al., 2020; Katz, 2020). Furthermore, previous research on home food gardens in times of crisis mainly focused on food security issues (Galhena et al., 2013; Herrmann, 2015; Montefrio, 2020). Research focus was also largely on community gardens, at the expense of home food gardens within the private realm, despite the critical role of the private sphere in the COVID-19 context (Ma et al., 2021; Mullins et al., 2021; Sunga and Advincula, 2021). This highlights the relevance of examining the multifunctionality and changing role of urban agriculture in general and home food gardens in particular.

The city of Santiago de Chile presents an opportunity to understand the benefits and barriers of home food gardening in an urban context during the COVID-19 pandemic. The large and densely populated city was highly affected by the pandemic, with a city-wide lockdown of about 200 days. The cultivation of food within Santiago has increased in popularity in recent years, especially due to the creation of community gardens by local communities such as NGOs, artists, neighborhoods, and university groups (Contesse et al., 2018). Previous research has shown the public character of community gardens (Casanova, 2016), the contribution of gardens to biodiversity (Herrera, 2020), and policy approaches to promote community gardens (Contesse et al., 2018). Yet, home food gardens have been largely overlooked in research, despite amounting to 33% of food gardens in Santiago (Casanova, 2016). This is reflected in public initiatives implemented to support food gardening activities focusing exclusively on community gardens (Contesse et al., 2018), and calls for research to understand home food gardening as a relevant practice in Santiago.

We aim to describe the socio-demographic characteristics of home food gardeners and the garden characteristics during a period of the COVID-19 pandemic. We examine the multiple barriers people faced while growing food at home and the benefits they gained from home food gardening during a period of the COVID-19 pandemic. We explore whether there are differences in perceptions of barriers and benefits, as well as in socio-demographic characteristics, between people who took up home food gardening before the pandemic and those who started during the pandemic. Finally, we describe the other socio-demographic characteristics of home food gardeners and the garden characteristics. This understanding aims to inform public initiatives during this and future crises contexts and in the awaited “ordinary” times. We asked the following research questions:

(1) Do the socio-demographic background of gardeners and the physical characteristics of their gardens differ according to the time of gardening uptake?

(2) What are the main perceived barriers on home food gardening uptake and the main benefits on health and wellbeing from home food gardening practices during the COVID-19 pandemic?

(3) How do barriers and benefits differ between those who took up home food gardening pre- or during the pandemic?



METHODS


Study Area

The study was conducted in the city and province of Santiago, the capital of Chile. It is located in the central valley between the Coastal and Andes mountains at 567 m.a.s.l., covering an area of 2,030.3 km2. As the most populated city in Chile, with 5.250.565 inhabitants, it is characterized by a high level of urbanization (INE, 2017). The built area corresponds to 60% of the total area, growing by an average of 1,273 ha per year (Inostroza et al., 2013). Santiago has 32 districts, each one with its independent municipality (Contesse et al., 2018). Districts differ in regards to their economic means, educational and healthcare capability, and the way they deal with inequalities. Specifically, there tends to be an unequal access to greenspaces, with public greenspaces being distributed inversely proportionally to the income of the districts. 52.6% of Santiago's greenspaces are private gardens, as opposed to 13% being publicly accessible green areas, with the others consisting of street trees (Espinoza, 2018). The most common residential typologies in Santiago can be organized into four main types, that are: (a) high-density residential buildings, usually with a small balcony, and few common greenspaces; (b) low-density residential buildings, organized around a common green area or park; (c) family houses with a front yard or backyard, most common in mid and high-income districts; and (d) high-density family houses with almost no gardens, usually related to low-income districts.



The Pandemic Context

The first case of a COVID-19 infection in Chile was confirmed on March 3, 2020. As the virus spread rapidly, the city of Santiago suffered several massive lockdowns in all its districts since May 2020. Between May 2020 and June 2021, the most severe restrictions did not allow people to leave their homes except if they had a special permit, even if it was for getting groceries or going for a walk. Access to public greenspaces, such as city-scale parks, neighborhood green areas, and community gardens, was also restricted. People were thus highly limited in their possibility to visit greenspaces, reducing their possibilities of having contact with nature to their private space.



Survey Development

We developed a questionnaire survey for people who practiced home food gardening during the COVID-19 pandemic. The questionnaire was developed on the basis of four semi open-ended interviews with people engaged in home food gardening during the pandemic and a literature review. The questionnaire was initially designed in English, then translated and distributed in Spanish, considering local language features. The online questionnaire was set up online in the SoGo Survey platform, with a total of 20 questions designed to be answered only by people who practiced home food gardening during the COVID-19 pandemic within the Province of Santiago de Chile. The survey included a statement regarding the consent to participate (being older than 18), and regarding data privacy, indicating that all responses were treated anonymously (full questionnaire in Supplementary Table 1).

The survey included multiple items on the socio-demographic background of respondents and their garden settings, and the perceived barriers and benefits from home food gardening (Table 1). To answer the first research question, we asked in the survey about (a) gardening experience (first experience in home food gardening, time of their gardening uptake; the latter was used to differentiate between people starting gardening pre- or during the pandemic throughout the analyses of the data set), (b) respondents' pre-pandemic relationship with public greenspaces, (c) socio-demographic characteristics, including gender, age, household size and social priority (based on the district), (d) where people gardened (place, location), and (e) the physical characteristics of these home food gardens (accessibility, size). To answer the second and third research questions, two items were included on these themes, namely: (f) the perceived barriers, leaving respondents five categories to choose from, combined with an open entry in which respondents were able to freely write up to 100 characters. This information was made available to complement the data obtained concerning benefits and barriers from a more qualitative perspective, and (g) the perceived benefits, showing respondents six categories, in which they rated each potential benefit on a 5-points Likert scale. Finally, (h) a question asking respondents if they plan to continue gardening in the future was included. The English version of the questionnaire is included in Supplementary Table 1.


Table 1. Themes and variables with answer options derived from the online survey.
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Survey Distribution

The questionnaire was distributed online between March 22nd and April 25th, 2021. During this time span, all districts in Santiago were under lockdown due to the second wave of COVID-19 cases. Consequently, face-to-face distribution of the questionnaire, necessary to reach people with limited internet access, was not possible. At the beginning of February 2021, a specialized Instagram account [@huertas_en_pandemia (food gardens during the pandemic)] was created to generate a net of people related to home food gardening in Santiago. The distribution of the survey was developed through snowball sampling. It was initially sent through “direct” messages to the 360 followers of the Instagram account, with the recipients being encouraged to share the link between their contacts and social networks. The survey link was permanently available on the Instagram account profile and was published as a “story” as well.



Data Validation and Editing

Out of 430 responses, 125 were left out of the analyses because respondents did not declare living in Santiago city. The remaining 305 responses serve as the database for this study. This data sample was standardized; for example, responses to open-ended questions that fitted pre-defined answer categories were included in the respective pre-defined category. Districts were classified depending on their development levels based on the Social Priority Index for Districts, 2019, which takes into consideration income, access to health services and education (Gajardo, 2019). The original five categories: high, mid-high, mid-low, low and no social priority were combined into three categories: low development level (high, mid-high, and mid-low social priorities), medium development levels (low social priority), and high development levels (no social priority). We excluded from the analysis on the related themes any respondent who did not answer regarding gender (n = 3), the different benefits (n = 27 for socializing, n = 8 for more contact with nature, n = 4 for contribution to the diet, n = 12 for contribution to the income, and n = 2 for being occupied) and, for garden place, we excluded all data (n = 7) that were neither a house nor an apartment.



Statistical Analyses

We analyzed whether there were significant differences for all variables according to whether respondents took up gardening before or during the pandemic. We used Pearson's Chi-square test to analyze all nominal variables, namely whether respondents identified each of the six barriers (lack of or inadequate space, lack of time, lack of access to resources, limited knowledge, experience of disagreement with others, and other barriers), when was their first experience in home food gardening, with which gender they identified, where they garden in terms of both their home environment and the location of their garden within the home, and whether their garden was private or shared. We used Student's t-tests to analyze all ordinal variables, namely the number of barriers they perceived, to which level they agreed that urban gardening provided each of the six benefits, their pre-pandemic frequency of greenspace visits, their socio-economic background such as age group, household size, within which level of social priority their neighborhood was located, and the size of their garden. To describe our sample, socio-economic variables were presented alongside data from the 2017 census (INE, 2017), except for household size, for which data were not available. All analysis were carried out with R, v.4.1.2 (R Core Team).




RESULTS


Socio-Demographic Background of Gardeners

In our survey, almost half of the respondents (47.87%) started home food gardening during the recent COVID-19 pandemic (Supplementary Table 2). Whether they took up gardening pre- or during the pandemic, urban food gardeners came mostly from districts of high (46%) and medium (39%) development level. This is opposed to Santiago's population, of which 50% live in districts with low development level (Figure 2A; Supplementary Table 2). While no household size data were available for Santiago, we found that large households of more than four people were those most likely to garden (51.5%; Figure 2B). Women were the main participants in home food gardening, however their proportion within our respondents was on par with Santiago's gender distribution (Figure 2C). Urban gardeners were in general younger than the overall population, with the residents over 65 years old barely represented (1%) and none taking up gardening after the start of the pandemic (Figure 2D). Yet, gardeners with pre- and during pandemic uptake did not significantly differ in terms of their socio-demographics (Supplementary Table 3).


[image: Figure 2]
FIGURE 2. Socio-demographic characteristics of the respondents according to whether they took up gardening pre- or during the pandemic, and in comparison to Santiago's population. (A) District development level; (B) Household size, no data were available for Santiago's population; (C) Gender; (D) age range, with the categories for Santiago's population being slightly different, namely 20–24, 25–34, 35–44, 45–64, 65+. There were no significant differences in the repartition of the population according to their time of gardening uptake.


Respondents mainly had their first experience of home food gardening in their adulthood (62%, Figure 3B). They mostly had a close relationship with public greenspaces before the pandemic, with more than half of the respondents visiting public greenspaces at least once a week, as opposed to only 3.9% who never visited public greenspaces (Figure 3C). Both the time of the first gardening experience and the frequency of greenspace visits were consistent across the respondents, with no significant difference according to their time of gardening uptake (Supplementary Table 3). Almost all respondents (99.3%) planned on continuing to garden in the future (Figure 3D; Supplementary Table 3). There was no significant difference in the socio-demographic characteristics of the respondents depending on the time of gardening uptake (Figure 3A; Supplementary Table 3).


[image: Figure 3]
FIGURE 3. Respondents' relationship with time of gardening uptake (A), time of first gardening experience (B), pre-pandemic frequency of greenspace visits (C), and (D) willingness to continue gardening after the pandemic. Colored lines indicate the proportion of respondents who took up gardening pre-pandemic (yellow) or during the pandemic (green). There were no significant differences according to the time of gardening uptake in relation to time of first gardening experience or pre-pandemic frequency of greenspace visits; for details see Supplementary Table 3.


Almost all food gardens were located on private land (91.8%), with only 8.2% having a shared access (Figure 4B; Supplementary Table 2). The majority of respondents lived and gardened in or around houses (70.8%) as opposed to those living or gardening in or around apartments (26.9%; Figure 4C). Front or backyards were the most common place to locate food gardens (55.4%), with balconies being the second most important place for including a home food garden (21.3%). Additionally, about one out of six participants (17.4%) declared having several gardens in various locations, including both front and backyards and balconies, or other locations (Figure 4D). Less common locations included roofs, walls, window sills, sidewalks, road medium strips or parking spaces. Most of the respondents considered their gardens to be either small (63.9%) or medium-sized (56.7%), with only 9.2% of respondents perceiving their garden as large (Figure 4E). There was no significant difference in the physical characteristics of home food gardens depending on the time of gardening uptake (Figure 4A; Supplementary Table 3).


[image: Figure 4]
FIGURE 4. Physical characteristics of the respondents' gardens. Colored lines indicate the proportion of respondents who started gardening pre-pandemic (yellow) or during the pandemic (green). There were no significant differences according to the time of gardening uptake in relation to any of the displayed garden characteristics. (A) Time of gardening uptake. (B) Access to garden. (C) Housing status. (D) Garden location. (E) Garden size.




Perceived Barriers

Within our sample, each respondent determined an average of two barriers (min = 1, max = 6), regardless of when they took up gardening (Figure 5A). In addition to the five barriers presented in the survey, respondents identified eight additional, different barriers ranging from plague control (6.2%), having little sun (2.3%), not having enough access to the community (1%), unwanted animals (0.3%), and lack of personal motivation (0.3%), amongst others. Overall, the most recognized barrier was the lack of space for gardening, with 49.8% of the respondents agreeing that it was an issue (Figure 5B), illustrated by answers to open-ended questions such as “Shared spaces in condominiums are sometimes not respected by neighbors, there is little space.” The second most mentioned barrier was the limited knowledge (40%), with respondents stating how “I have had to look up a lot of information on how to take care of plants and eliminate pests or fungi,” followed by the lack of time (31.1%). Some of the respondents however highlighted that they lacked time for gardening, and that the pandemic provided them with more time to enhance the practice they had started before. This was backed up for instance by stating how “this is my second year with food gardening and during the pandemic, I have been able to have a little more time and it is appreciated” or “by being more at home you can see in more detail the growth of the plants.” Lack of resources, the third most mentioned barrier, was also mentioned with details of how resources lacking included water, soil, fertilizers and organic substances against pests, and how both “the current economic conditions reduce the possibility of obtaining better resources” and “it is ideal that people know how to navigate well on the Internet to get stuff, because of closed stores.”
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FIGURE 5. (A) Number and (B) type of barriers identified by the respondents. Significance level indicated by ***p < 0.001. For details on the test statistics, see Supplementary Table 3.


Limited knowledge of gardening practices was particularly problematic for those who took up gardening during the pandemic, as opposed to those who started before (χ2 = 33.129, df = 1, Bonferroni-adjusted p-value < 0.001; Figure 5B; Supplementary Table 3). Time of gardening uptake had no influence on whether any of the other barriers were perceived as an impediment to home gardening (Figure 5B).



Perceived Benefits

Increased contact with nature was the benefit identified as important by most respondents, with 94% of the 305 respondents mentioning they either agreed or totally agreed with it (Figure 6). This was also described widely in open-ended questions, with answers such as “Personally, the garden has opened the way to ecological awareness and organic waste management,” “I have become more conscious about caring for the environment. Being interested in composting,” or “[Food gardening] has connected me with the origin of food, its times and cycles in nature.” Most respondents also agreed that gardening helped them feel less stress (84.9%), to the point that some stated how “[gardening] has been very therapeutic for me, my partner and my children,” “cultivation in this pandemic has brought happiness and tranquility to my life. I am happy!!!” or “[home food gardening] got me out of depression.” Gardening also contributed to keeping respondents occupied (71.5%), becoming “an excellent activity and entertainment for the whole family. Especially for the children,” improved their diet either in quantity or in quality (68.5%), sometimes providing a life-line as when respondents stated that home food gardening “gives security that if you are not allowed to go out you have food at home” or “turned from being a hobby to a necessity.” Though not a direct focus of the study, some respondents described the crops they were growing, which included at least chards, tomatoes, fruits and herbs, and how having access to some of those crops would not have been possible without gardening: “It allowed me to have herbs to which I wouldn't have had access during the pandemic otherwise as they are not sold close by.” Gardening provided them with an opportunity to socialize (65.9%), sometimes “allowing [them] to feel part of a community of people with the same interests and ideas.” However, respondents were split as to whether gardening positively contributed to their income, with 39% of respondents mentioning it did, for instance by “allow[ing them] to reinvent [them] selves as a family (through a related small and medium-sized enterprise) and to eat healthier,” while 32.8% of respondents stated it didn't and 22.9% who weren't sure. Perceptions of the benefits were constant throughout our respondents, with no significant differences linked to the time of gardening uptake (Figure 6).


[image: Figure 6]
FIGURE 6. Respondents' perceptions of the benefits provided by urban gardening, differentiated according to the time of their gardening uptake. There were no significant differences in the perception of benefits between gardeners who started pre- or during the pandemic. (A) Pre-pandemic gardening uptake. (B) Gardening uptake during the pandemic.





DISCUSSION

A renaissance in home food gardening is not new during crises. Food production at home is a common practice during economic crises, political upheaval, and natural disasters (Schupp and Sharp, 2012; Cepić and Tomićević-Dubljević, 2017; Shimpo et al., 2019; Mullins et al., 2021). Our study adds to the existing knowledge of drivers of home food gardening and how it is valued for multiple benefits, specifically within the COVID-19 pandemic. We uncover the barriers to home food gardening that could be addressed by urban planning to maintain this fruitful resource of benefits to wellbeing and physical health, especially considering the need to increase access to spaces used for food gardening across districts of lower development level. In our study in Santiago de Chile, people started gardening during the pandemic even if they did not have previous experience with home food gardening. Despite the barriers that affected them, a wide range of benefits such as allowing contact with nature, reducing stress, and socializing were particularly relevant. These results inform the practice of home food gardening during the pandemic, and how to support this activity in the future during and potentially beyond crises.


Home Food Gardeners and Their Gardens

Our results suggest that the COVID-19 pandemic crisis motivated the uptake of home food gardening among city dwellers in Santiago de Chile. Although home gardening is often considered a solitary activity, we showed that gardening was more likely to happen when people live in large households. Gardeners' household size was higher in Santiago than in the USA (Chenarides et al., 2020). However, gardeners from Santiago tend to live in smaller households than most of the population (3.2 compared to a national average of 3.7; OECD, 2011), while North American gardeners tended to come from household sizes representative of the overall population (2.5 in Detroit and 2.4 in Phoenix, compared with a national average of 2.57; OECD, 2011; Chenarides et al., 2020).

Younger age groups were over-represented in our sample, especially among those who took up urban gardening during the COVID-19 pandemic. This is likely due to our sampling method, i.e., via social media, that provides an interesting perspective into how young people engaged in this traditionally “older” practice. Indeed, older people tend to be more engaged in home food gardening practices, be it before (Machida, 2019; Corley et al., 2021) or during the COVID-19 pandemic (Chenarides et al., 2020), and may be the most captured demographic in surveys (Marsh et al., 2021). A reason for greater participation of mid-age people in the present research could be the accessibility to resources. During the several lockdown periods in Santiago, non-essential commerce was closed and people were forced to buy items different than food online. This could have been a stronger limitation for older people, especially those living alone, who could have a lower internet proficiency restricting their access to online shopping options to get seeds, soil, or any other resource.

Gardeners, both those who started pre- and during the pandemic, gained their first experience in this practice mostly in their adulthood and had a regular connection with public greenspaces before the COVID-19 pandemic. Unlike elsewhere, where urban gardening may be part of settled cultural traditions or a frequent means of families' self-sufficiency, in Santiago it is an activity that has become more popular over the last few years (Contesse et al., 2018). Consequently, while other studies identify that childhood experiences relate to the likelihood of practicing home food gardening as an adult, even during the COVID-19 pandemic (Katz, 2020; Mullins et al., 2021; Sunga and Advincula, 2021), most of our respondents experienced home food gardening for the first time during their adulthood. Strong relationships with greenspaces can also be related to nature relatedness such as through nature interactions (Oh et al., 2021) and high interest in gardening (Pérez-Urrestarazu et al., 2021). We found similar relationships, with a high proportion of gardeners reporting having a close relationship with public greenspaces pre-pandemic, as they declared having visited public greenspaces at least once a week before the pandemic started. Thus, drivers relating to nature-relatedness may be a strong predictor of gardening interest and motivation.

Private greenspaces are the norm in Santiago, where only 13% of greenspaces are public and 52.6% consist of households' backyards (Espinoza, 2018), and this was reflected in our respondent pool within which most had private access to a food garden. Additionally, the general amount of green area available—both private and public—can vary from 2.26 to 36.8% of the area depending on the district and its development level (Espinoza, 2018). Thus, access to greenspaces for gardening, both public and private, is limited to those who can afford to live in districts with higher development levels. Yet typically, most of the gardeners (85%) lived in districts with high or medium development levels, with more opportunities to access spaces for gardening and reap its benefits (Contesse et al., 2018), then potentially reinforcing inequalities. This was even emphasized in the COVID-19 pandemic context as community gardens were closed, and restricting even more the possibilities for gardening without private access to greenspaces. There was still variation within those that had access to private spaces for gardening, with most of gardeners living in houses as opposed to apartments, similarly to gardeners in several countries of the Global North (Schupp and Sharp, 2012; Vávra and Cudínová et al., 2018). Nevertheless, in a highly urbanized city as Santiago, access to a house—either rented or purchased—is scarce and overall expensive, though mostly relates to having access to an outdoor garden. This explains why the majority of the respondents declared food gardening in front or backyard gardens. However, the pandemic led apartment-dwellers to take up urban gardening despite space restrictions (Mullins et al., 2021). Similarly, the proportion of gardeners from our study who lived in apartments was slightly, though not significantly, higher within those who took up gardening during the pandemic. In Santiago, domestic gardens and balcony sizes are probably under the threshold that makes large size gardening more plausible (Darly et al., 2021), explaining why most respondents described their garden as of either small or medium size. However, this reflects the willingness of gardeners to grow food at home even with spatial limitations.



What Are the Main Perceived Barriers of Home Food Gardening During the COVID-19 Pandemic?

Gardeners experienced both structural barriers and behavioral barriers to their gardening practices. Structural barriers, related to urban policy and planning (Katz, 2020), are on the top of the challenges people faced when home gardening during the COVID-19 pandemic. Lack of or inadequate space for gardening is the most prevalent barrier among gardeners, and also in other studies, pandemic restrictions often limited access to suitable areas for food gardening such as community gardens, and forcing people to garden in their private space (Katz, 2020; Nicola et al., 2020). Other authors have distinguished spatial concerns as a relevant barrier for gardening both before (Eng et al., 2019) and during the COVID-19 pandemic in which this arose as one of the main reasons for not growing food at home at all (Mullins et al., 2021).

A greater behavioral barrier identified by gardeners in this research was limited knowledge of food gardening, especially for those who took up home food gardening during the COVID-19 pandemic. This points to a lack of formal support from either the government or organizations to educate people producing food at home during the pandemic, and forcing people to learn by themselves. Generally, sharing with other gardeners is how people learn about food gardening (Mullins et al., 2021), while promoting support within the food gardening communities (Kingsley et al., 2020). Nevertheless, the pandemic-related restrictions made such social interactions difficult because community gardens were closed and social contacts were restricted. Mullins et al. (2021) found that only 13.2% of new gardeners contacted other gardeners or communities for advice while taking up gardening during the pandemic, while Katz (2020) identified lack of knowledge as one of the main barriers for gardening during the pandemic, especially for new gardeners. However, alternative means of gaining knowledge such as online platforms facilitated access to gardening knowledge and support during this period (Katz, 2020; Montefrio, 2020; Mullins et al., 2021; Sunga and Advincula, 2021).

Lack of time to garden was the second most cited barrier for gardeners, despite some pre-pandemic gardeners highlighting how the pandemic allowed them to spend more time on home gardening. Other studies agree that during the COVID-19 pandemic, people spent more time in home food gardening than before the pandemic, mainly because of the social distancing restrictions (Lades et al., 2020; Pérez-Urrestarazu et al., 2021; Sunga and Advincula, 2021). In our study, we can assume that some people lacked time because they continued to work in a different place or, if they stayed at home, they had other time-consuming tasks such as online working, childcare and homeschooling or other hobbies (Katz, 2020).

Finally, reduced access to physical resources (e.g., water, seeds, and soil) was a critical barrier, also recognized by other recent research. Resources for gardening were difficult to get from the beginning of the pandemic: they were rapidly sold out, prices increased and stocks were affected by interruptions in the provisioning chain (Katz, 2020; Nicola et al., 2020; Rivera-Ferre et al., 2021). This, along with the mostly inexistent support from the government or organizations to provide or facilitate resources, limited the possibilities of developing and maintaining food gardens.



What Are the Main Perceived Benefits of Home Food Gardening During the COVID-19 Pandemic?

Home food gardening during the COVID-19 pandemic provided an alternative contact with nature, which could help to compensate for the restrictions of visiting public greenspaces. While gardening ornamental plants at home encourages contact with nature, previous studies have recognized that growing one's food creates a much closer bond (Ambrose et al., 2020; Sunga and Advincula, 2021). Planting the seeds, monitoring their growth, watering them daily, harvesting the vegetables, and eating them, makes home gardening a meaningful practice, especially in pandemic times in which being in contact with nature has been mostly restricted to the private sphere (Ambrose et al., 2020; Sunga and Advincula, 2021). Respondents of this research expressed their relationship with nature through growing food at home, unveiling how home food gardening created awareness of the overall relevance of ecosystems and nature.

Strongly related to the restorative capacity of nature (Scott et al., 2020; Soga et al., 2021), our results emphasize the relationship between home food gardening and improved mental health. This confirms recent studies showing how gardening was important for nature connection and individual stress release during the pandemic (Egerer et al., 2022), and how home gardening specifically is effective in improving people's mental and emotional health during the stressful pandemic context (Sunga and Advincula, 2021). Indeed, home food gardening was reported as the third activity with positive impact on emotional well-being during the COVID-19 pandemic in Ireland (Lades et al., 2020), and is amongst the top 15 for affect, happiness and meaningfulness in the USA (Ambrose et al., 2020). We thus contribute to confirm the positive impact of home food gardening for mental health in different geographical and cultural settings.

As in previous crises in history, the present research supports the role of home food gardening to cope with food insecurity issues. Santiago was strongly affected by the side effects of the COVID-19 pandemic. In the first months, people started panic shopping because of food shortages and generalized loss of employment made it difficult to support their families (Cerda, 2020). Although the present study did not explore the type and amount of food production, it gives an idea of how most gardeners perceived their food production to significantly contribute to their diet, by helping them reduce shopping trips and finding vegetables otherwise not available when stores were closed. This is consistent with recent studies that have explored the contribution of home gardening to nutritional security (Lal, 2020), general physical health, and food security in the pandemic context (Mullins et al., 2021).

The contribution of home food gardening to physical health was also due to the physical activity that this practice entails. During the COVID-19 pandemic, there was a substantive reduction of it during confinement and lockdowns measurements (Montefrio, 2020). That is why some authors highlight the value of gardening, since maintaining a garden usually involves some degree of physical exercise while cleaning weeds, planting, and harvesting (Katz, 2020; Corley et al., 2021). In our study, most gardeners stated that growing food at home allowed them to stay occupied. Nevertheless, this represented not only more physical activity (Machida, 2019; Sofo and Sofo, 2020) but also was a meaningful and motivating hobby in uncertain times (Katz, 2020) or had important educational value, e.g., when carried out with children.

The restrictions derived from the COVID-19 pandemic imposed limits for person-to-person social interactions in an unprecedented way. According to the present research, home food gardening allowed people to socialize during a time in which social contact was highly restricted, thus revealing how growing food at home can act as a social activity, benefiting people in coping with social isolation and loneliness (Machida, 2019; Kasar and Karaman, 2021; Mullins et al., 2021). Also, in normal times, home food gardening brought communities together, strengthened social networks, and increased social capital (Gallaher et al., 2013; Machida, 2019). Recent studies have also identified these benefits during the COVID-19 pandemic, be it by being a social productive behavior in the Philippines (Sunga and Advincula, 2021), by pointing out the active desire of food gardeners to interact and connect with other gardeners to share and support each other regarding producing food at home (Mullins et al., 2021), by reaching their neighbors and the community for resources and advice (Katz, 2020), or by bringing families together, especially while involving children in the gardening processes (Chenarides et al., 2020).

At the same time, significant vegetable production can reduce the amount of money necessary for food groceries, while over-production of vegetables or seed production can be sold for extra income. Consequently, home food gardens are known to contribute to income generation at the household level, with benefits varying between geographic context (Galhena et al., 2013). Such benefit was not perceived by most of our respondents, consistently with recent studies during the COVID-19 pandemic, which found that families did not have significant savings through gardening (Mullins et al., 2021). This could be explained by their recent uptake in gardening: gardeners may not have had enough time to learn how to obtain high food production in such a short time, considering that some crops need several months to be productive. In addition, financial and knowledge investments to start the practice may have occurred. In all, we can potentially assume that such a mixed perception could change as gardeners gain experience in growing more productive crops on a long run. Improving incomes through home food gardening could also be enhanced by the development of facilitating platforms to sell extra vegetable produced to others within the nearby community.



How Willing Are Gardeners During the COVID-19 Pandemic to Continue Practicing It in the Future?

Despite the many challenges people faced while gardening during the 1st year of the COVID-19 pandemic, its benefits were more meaningful, leading to nearly all gardeners to express a desire to continue the practice in the future. However, willingness to continue gardening is not guaranteed, especially for those who have recently started gardening. Cases following previous crises are varied. After some historical crises such as World War I, when the need to grow own food as a subsistence strategy decreased, some people continued practicing it but more as a recreational or leisure activity (Schupp and Sharp, 2012) yet declines in home gardening could also be observed since people returned to their “normal” lives (Herrmann, 2015). Consequently, understanding to which point the COVID-19 pandemic was able to motivate a whole new generation of home food gardeners with long-term participation and permanent engagement with gardening will be critical.



Limitations

Although we surveyed many people in the study area, our research has some limitations. First, we cannot compare our findings to pre-pandemic behavior and perception of the people interviewed as the study was initialized during the pandemic, relating the crisis moment to home gardening as the study focus per se. However, it would be beneficial to follow the trend of increased home food gardening in the future to see if people continue with the practice. Second, the recruitment design targeted people that had access to online resources, including Instagram. This might have biased our sample toward younger people, and could have excluded other members of society such as elderly or people with less interest in internet-related activities. However, our sample size still represented an important share of the population, as two third of the Chilean population regularly uses Instagram (Statista Research Department, 2021). Additionally, our specific recruitment via social media also brought new insights as opposed to studies that assessed older generations primarily. To add some proportion of respondents without access to internet (for example with personal assistance) would have been helpful to make this sample more representative for the overall population of the study area. That is, our database could be widened if people were also interviewed face-to-face. Unfortunately, this was not possible due to the pandemic situation that included severe lockdowns in the study region—a matter of fact that we targeted in our study specifically—but should be taken into account in possible future studies outside the pandemic context. Third, in our sample, many people were living in districts of high and medium development, as opposed to Santiago's general population, which includes about half of its population in districts with low development. Therefore, the share of respondents with access to home gardens might have been over-represented, and future studies should specifically target low development districts. However, this might also be because lack of access to gardens in districts of low development levels hindered people from carrying out urban gardening. Finally, as we targeted active gardeners in our study, only people with some (even small) opportunity to garden were included, and we saw many alternative ways of active gardening also without access to private land.




CONCLUSION

Many home gardeners here expressed their intention to continue gardening, posing a relevant point to reflect on how this practice can be facilitated and managed in the future. Our insights in the socio-demographic backgrounds of gardeners, and that these mattered only in some few points for different perceptions in the gardening benefits and barriers, suggest that large parts of society may be supported by such practices in difficult times. However, in Santiago, food gardening initiatives are not well-integrated in urban policy (Contesse et al., 2018). Our findings into the spatial context of home food gardens (often private settings in and around houses) also shows how injustice in access to green areas in cities may manifest in crisis times. This highlights for the specific context of a metropolitan region in South America that access to gardens and green space are a relevant topic if such practices are promoted, to contribute to a just society and support healthy life in cities. This insight opens the door to reflect on how to provide areas for growing food in highly urbanized contexts where public and private greenspaces may be unequally distributed. In Santiago, where access to soil can be extremely scarce, providing more private greenspaces is difficult to achieve. Instead, public or shared spaces within communities and neighborhoods can be an option to make this practice more accessible to all residents. Thus, transforming existing underused spaces such as sidewalks, roof tops or community areas can be a suitable alternative that has been already explored in previous research (Sofo and Sofo, 2020), but not specifically promoted in Santiago. Likewise, the practice of home food gardening can be a relevant tool to cope with the adverse consequences of the pandemic by informing public initiatives to promote healthier lifestyles during this and future crises contexts, and beyond.
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Survey questions subject Variables Answer options

(a) Gardening experience First experience in home food gardening Childhood; adulthood
Time of gardening uptake Pre-pandemic; during the pandemic
(b) Pre-pandemic refationship with public Frequency of visiting public greenspaces Several times a week; once a week; less than once a week; never
greenspaces
(¢) Socio-demographic characteristics Gender Male; fernale
Age 18-25; 26-35; 36-45; 46-65; 65+
Household size Single person; 2 people; 3 people; 4+ people
District Open-ended. Used to extract the development level.
(d) Where people garden Place House; apartment; other (describe)
Location Front or backyard; balcony; other (describe). Possibilty to select
various options
(e) Physical characteristics of gardens Accessibility Private; shared
Size Small, e.g., just a few pots or planters; medium, e.g., one or two

growing tables, or a garden space; large, €.g., a large area of
cultivated land
() Perceived barriers Lack or inadequate space to garden Select all that applies
Not having enough time
Not having enough access to resources
Lack of knowledge
Experiencing disagresments with others
Other
(g) Perceived benefits Social interaction 5-points Likert scale for each benefit, ranging from “totally agree”
Feeling less stress 1o “totally disagree”
Contact with nature
Contribution to diet
Contribution to income
Being ccoupied
Barriers and benefits Open entry
(h) Willngness to continue gardening in the future  Plan to continue gardening in the future or ot Yes; no
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