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Abstract

Coronavirus disease‐2019 (COVID‐19) disrupted the

food system motivating discussions about moving from a

dependence on long food supply channels toward shorter

local supply channels, including urban agriculture. This

study examines two central questions regarding the

adoption of urban agriculture practices at the household

level during the COVID‐19 pandemic: whether the out-

break of the novel coronavirus elicited participation in

urban agriculture (e.g., community growing and home

growing) and what are the characteristics of individuals

who participate. To answer these questions, we conducted

two online surveys in Phoenix, AZ, and Detroit, MI. The

first round occurred during 2017 and the second during

the lock‐down in 2020. Using bivariate probit models, we

find that (1) considerably fewer individuals participate in

urban agriculture at community gardens compared to at‐
home gardening; (2) participation overall is lower in 2020

compared to 2017; and (3) respondents in Detroit practice

urban agriculture more than respondents in Phoenix.

Across both cities, our results suggest that the continuity

of individuals' participation in growing food at community

gardens and home is fragile. Not all characteristics that

determined who participated in community gardens before

COVID‐19 are determining the likelihood to participate

during the pandemic. In addition, growing food at home
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before COVID‐19 was practiced by larger households and

employed respondents, yet, during the pandemic, we find

that home‐growing was more likely when children were in

the household and households were smaller and younger

(Detroit), and younger and more educated (Phoenix). These

findings suggest that many urban households' food‐
growing practices may not yet be mainstream

and that other barriers may exist that inhibit households'

participation.
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1 | INTRODUCTION

The 2019 novel coronavirus (COVID‐19) has disrupted many industries and behaviors across the globe. Among

others, “economic activity, employment, food consumption, and workplace environments” have seen significant

shifts (Coble, 2020, p. 3). Notably, the onset of shelter‐in‐place orders resulted in many individuals spending more

time at home, which altered the way that households spent time on domestic activities. Not only did individuals

increase their home cooking (Lusk & McCluskey, 2020; Thilmany McFadden & Malone, 2020), with 51% of con-

sumers preparing 91%–100% of their meals at home (IRI, 2020), but anecdotes indicate that spending more time at

home inspired households to start growing food (Walljasper & Polansek, 2020). In this article, we examine par-

ticipation in small‐scale urban agriculture, which considers urban agriculture related to household food production

such as participation in home growing and growing at community gardens (McDougall et al., 2019), during the 2020

lockdown and compare these behaviors to a sample of households in the same geographic areas before the

pandemic.

The motivations for home growing during the pandemic may be attributed to several factors. Recently, it was

reported that households did so to counter food shortages, minimize the frequency of shopping trips, or avoid

going to the store altogether, even if gardening at home only proved to be “supplementary” (Russell, 2020;

Thilmany McFadden & Malone, 2020; Timmins, 2020; Walljasper & Polansek, 2020). Additional evidence also

suggests that seeds experienced unusually high demand, with orders for some companies being six to ten times

higher than normal (Timmins, 2020). In addition, the spike in food prices may have served as a further incentive

to start home growing. The grocery store consumer price index saw an increase of 2.7% from March to April

2020—a 4.1% increase from April 2019 (Lusk & McCluskey, 2020). Gardening was also adopted as an activity for

children, as well as, filling free time due to loss of work, canceled events, and closed businesses (Walljasper &

Polansek, 2020).

From an empirical standpoint, questions remain regarding whether the shelter‐in‐place orders, and the sur-

rounding uncertainty of COVID‐19, motivated consumers to grow food themselves and what the characteristics

are of those individuals who adopted gardening practices. This study aims to contribute to the literature by

investigating participation in small‐scale agriculture before and during COVID‐19, with a quantitative comparative
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analysis of households engaged in food growing at home and at community gardens before and during the

lockdown. While seed sales are not a valid indicator of a surge in home growing, this trend underscores an issue

with potential economic implications. On the supply side, concerns within the agribusiness sector suggest that

home food growing could lower demand for fresh fruits and vegetables produced by large‐scale growers

(Walljasper & Polansek, 2020). On the demand side, if households allocate time to gardening activities, they may do

so at the expense of other activities, albeit with possible positive externalities, such as an added source of healthy

food consumption and increased food security (Warren et al., 2015; Zezza & Tasciotti, 2010). In this sense,

participation in home growing or community gardens may elicit deeper insights into the role of small‐scale urban

agriculture and its position within the local food system.

Against this background, we use data collected in March/April 2017 and May 2020 for two major US me-

tropolitan areas to compare participation in small‐scale urban agriculture before and during the pandemic. We

focus on urban agriculture—the growing and processing of food in or around metropolitan areas—because people

living in urban areas in the United States amount to more than 80% of the population (World Bank, 2016).

The expansion of urban areas places a heavy toll on local resources, such as (affordable) food retail options, to meet

the needs of households within cities, which was highlighted by COVID‐19. As mentioned above, urban agriculture

has found new popularity, and could even be seen as a “catch‐all” given that it provides access to local and fresh

food (Thilmany McFadden & Malone, 2020), and enables those who grow their own food to be less dependent on

traditional food outlets (Walljasper & Polansek, 2020). This study is most similar to Bellemare and Dusoruth (2020)

who found that high‐income households in Montreal were more likely to participate in urban agriculture during the

pandemic, yet, to the best of our knowledge, no study has examined the characteristics of urban households who

engaged in home growing both before and during the lockdown, which we seek to address.

The remainder of the paper is organized as follows. Section 2 provides a brief literature review of urban

agriculture. Section 3 describes the design of the study. Section 4 presents the empirical results, and Section 5

concludes the paper.

2 | BACKGROUND

With urbanization on the rise, urban agriculture has received more attention in recent years (e.g., Bellemare &

Dusoruth, 2020; Dimitri et al., 2016; Grebitus et al., 2020, 2017; McDougall et al., 2019; Printezis &

Grebitus, 2018; Warren et al., 2015). Urban agriculture “is a dynamic concept that comprises a variety of livelihood

systems ranging from subsistence production and processing at the household level to more commercialized

agriculture. It takes place in different locations and under varying socioeconomic conditions and political regimes”

(FAO, 2007, p. V). Urban agriculture is a growing sector within the farming industry that aims to increase overall

food production in urban and periurban areas through the conversion of available land into agricultural farms.

Local and small‐scale food production has been integrated into urban areas across US cities, whether as com-

mercial urban farms or community gardens, as well as growing food at ones' home (Hughes & Boys, 2015; Printezis

& Grebitus, 2018). According to the USDA (2020), urban agriculture “takes the form of backyard, roof‐top and

balcony gardening, community gardening in vacant lots and parks, roadside urban fringe agriculture and livestock

grazing in open space.” Urban food production often focuses on specialty crops that include most fruits, vegetables,

and tree nuts. Compared to traditional agriculture and commodities, these foods are rich in nutrients, vitamins, and

minerals, which are considered part of an optimal diet (WHO, 2018).

A number of studies have looked at the benefits of small‐scale urban agriculture as it relates to food pro-

duction, dietary patterns, and food security. Research finds that growing food enhances knowledge of food utili-

zation, for example, cooking and preserving vegetables (Libman, 2007). Furthermore, there is a positive association

between those who have grown food and produce consumption (Libman, 2007; Van Lier et al., 2017). These

findings are supported by another study, which finds that indicators of health and well‐being not only improved,
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but home gardening provides increased access to affordable and nutritious produce and improves food security for

the community (Kortright & Wakefield, 2011). Furthermore, from an environmental standpoint, the more in-

dividuals participate in urban agriculture, the greater the impact on air quality, reduction in food miles, and

mitigation effects of urban heat islands (Grebitus et al., 2020).

Aside from the benefits associated with participating in small‐scale urban agriculture, participation requires

the availability of tangible and intangible resources, such as land, equipment, seeds, and an elementary knowledge

of gardening practices. These inputs are directly correlated with garden yields, either at the community‐ or

household‐level. One study, conducted in Chicago, IL, compares the role of community and home gardens in terms

of food production, and the authors find that only a small percentage of sites are community gardens producing

food (Taylor & Taylor Lovell, 2012). Rather, home gardens make up the majority of urban food production areas.

Given the additional constraints imposed by the shelter‐in‐place orders, home gardening may have been more

attractive to individuals interested in participating in home food production.

Except for Bellemare and Dusoruth (2020), little empirical research has examined participation in small‐scale
urban agriculture during the pandemic. In their study, Bellemare and Dusoruth (2020) elicit participation among

households in Montreal, and find that respondents who are lower‐income and male are less likely to participate in

urban agriculture, while middle‐aged respondents, home‐ownership, and larger household size increases the

likelihood of participation. Unlike their study, which also considers herb growing, we focus solely on household

food growing of fruits and vegetables, as we assume that herbs do not add substantially to food consumption.

Similarly, home gardening often considers flowers, which we exclude from our investigation for the same reasons

as herbs. We aim to extend the existing research by utilizing data on urban agriculture from two major US cities

three years before the pandemic and during the novel coronavirus pandemic to investigate whether the conditions

surrounding COVID‐19 led more or fewer households to practice urban agriculture than before. Developing a

deeper understanding of households participating in small‐scale urban agriculture may provide key insights useful

for food retailers and food manufacturers who must quickly adapt to a constantly changing environment as well as

policymakers, for example, with regard to community planning.

3 | DESIGN OF THE STUDY

3.1 | Data

To investigate participation in urban agriculture and the extent to which the outbreak of COVID‐19 changed

participation, we pose the following research questions (RQ):

RQ1: Who participated in urban agriculture before COVID‐19?

RQ2: Who participated in urban agriculture during COVID‐19?

To answer these questions, we use data from two online surveys conducted in March and April 2017 (between

March 30, 2017 and April 10, 2017) and May 2020 (between May 13, 2020 and May 30, 2020). The survey carried

out during COVID‐19 took place in May after most of the early constraints receded, conversations about re-

opening the economy took place, and a stimulus had been sent to many individuals. While we do not know whether

households that practice urban farming during COVID‐19 will continue doing so after the pandemic, we believe it

is worth comparing behavior before and during this event to get an indicator of possible future behavior.

We select Detroit, MI, and Phoenix, AZ as the study sites for our comparative analysis. Both Detroit and

Phoenix metropolitan areas are among the 15‐largest core‐based statistical areas in the United States, with

Maricopa County, AZ, as the fastest‐growing county in the United States (US Census Bureau, 2019). Population

CHENARIDES ET AL. | 145



density demonstrates an important need for sustainable urban farming practices, given the benefits of food

security, economic stability, and sustainability. Beyond population density, Detroit, MI was chosen due to rapid

economic development and opportunities for small‐scale urban agriculture (Carmodym, 2018). As of 2019, Keep

Growing Detroit (2019) reported nearly 1,600 urban gardens and farms in the Detroit metro area. Additionally,

Detroit is a city characterized by a history of food access issues where a high proportion of households live without

access to a supermarket or large grocery store (e.g., Budzynska et al., 2013; Taylor & Ard, 2015). Hence, there is an

opportunity to alleviate some of the burdens from poor food access when consumers grow food themselves. We

chose Phoenix, AZ as the second location because Phoenix provides a context that has a similar diversity of

residents, as well as barriers to accessing healthy, affordable foods. In addition, unique climatic conditions char-

acterize Phoenix. Namely, Phoenix has a climate where food can be grown all year round. Moreover, extreme

weather conditions are common, which include short‐ and long‐term drought and seasonal monsoons that can

bring rapid flooding. Finally, Phoenix has begun to recognize urban agriculture as an attractive fixture in re-

vitalizing communities, especially since urban expansion has replaced nearby agriculture at a large rate (Shrestha

et al., 2012), and, unlike Detroit, vacant land that can potentially be used for urban farming is more readily

available in Phoenix (Aragon et al., 2019).

The surveys were programmed by the researchers in the platform Qualtrics. Data in 2017 were collected by

the consumer panel company Qualtrics, and in 2020 by the company Dynata. Participants were recruited in urban

and suburban areas. The studies were approved by the ethics board (IRB) of Arizona State University.

3.2 | Summary statistics

In 2017, a total of 840 respondents completed the survey, with n = 420 (50%) participants from Phoenix, AZ, and

n = 420 (50%) from Detroit, MI. In 2020, survey participation was slightly lower for Phoenix with n = 412 parti-

cipants, compared with n = 449 from Detroit, MI. Of the pooled sample (n = 1,701), 28 observations were dropped

due to missing demographic data, resulting in a final sample of 1,673 responses. In addition, because of the

differences in sampling populations between 2017 and 2020, we applied weights to the 2020 sample to match the

distribution of demographic characteristics from the 2020 data to the 2017 data. The demographic characteristics

considered were gender, age, educational attainment, presence of children in the household, race, and income in

the respective locations. Weights were constructed using an iterative proportional fitting technique (Chenarides

et al. (2020.); Izrael et al., 2000). Thus, when weights are applied to the data, the difference in means of these

demographic variables from the 2017 and 2020 samples in both locations are not statistically significant, with the

exception of “Employed, Part‐Time,” “Unemployed, not looking for work,” “Disabled,” and “Asian” (see Table 1). In

this sense, we can make comparisons between years within each study site. In regard to the generalizability to the

US population, Dynata applied a quota according to age and gender, therefore sampling populations are consistent

with the national US Census estimates.

The 2017 sample consists of 50% male and 50% female respondents. The average age of participants is 45

years. The education level of the sample varies: less than a high school degree (2%), high school diploma (20%),

some college experience (29%), 2‐year degree (11%), 4‐year degree (26%), a professional degree (10%), and

doctorate (2%). Approximately 51% of the participants have an income lower than $50,000 annually before taxes.

Some 25% of respondents have children in the household, with an average household size of 2.7 persons. Re-

garding employment, 42% of the participants are employed full time and 14% are employed part‐time, while 20%

are retired, 6% are students, and 7% are disabled. About 8% of the participants are unemployed looking for work,

6% are unemployed not looking for work.

The 2020 sample consists of 53% female, 46% male, and 1% nonbinary gender respondents. The average age

of participants is 53 years. The education level of the sample ranges from high school diploma (13%), some college

experience (23%), 2‐year degree (11%), 4‐year degree (32%), to a professional degree (18%), and doctorate (2%),

146 | CHENARIDES ET AL.



T
A
B
L
E

1
Sa

m
p
le

ch
ar
ac
te
ri
st
ic
s

W
it
h
o
u
t
w
ei
gh

ts
W

it
h
w
ei
gh

ts

2
0
1
7

2
0
2
0

2
0
2
0

D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix

D
em

o
gr
ap

h
ic
s

F
em

al
e

5
0
.0

5
0
.1

5
6
.6
*

4
9
.5

5
0
.0

4
9
.4

H
o
u
se
h
o
ld
s
w
it
h
ch

ild
re
n

2
5
.1

2
5
.4

1
6
.9
**
*

2
1
.4

2
3
.4

2
8
.1

A
ge

(#
)

4
5
.2

4
5
.3

5
2
.5
**
*

5
4
.0
**
*

4
5
.1

4
5
.6

H
o
u
se
h
o
ld

si
ze

(#
)

2
.7

2
.8

2
.5
**

2
.4
**
*

2
.7

2
.6

E
d
u
ca
ti
o
n

Le
ss

th
an

h
ig
h
sc
h
o
o
l

2
.2

1
.7

1
.8
**
*

1
.2
**
*

1
.8

1
.2

H
ig
h
sc
h
o
o
l
gr
ad

u
at
e

2
2
.9

1
6
.7

1
3
.9

1
2
.8

1
3
.9

1
2
.8

So
m
e
co

lle
ge

2
7
.3

3
0
.5

2
0
.9

2
4
.6

2
0
.9

2
4
.6

2
‐Y
ea

r
d
eg

re
e

9
.8

1
2
.8

1
0
.1

1
1
.1

1
0
.1

1
1
.1

4
‐Y
ea

r
d
eg

re
e

2
6
.1

2
4
.9

3
0
.8

3
3
.5

3
0
.8

3
3
.5

P
ro
fe
ss
io
n
al

d
eg

re
e

9
.3

1
1
.4

2
0
.0

1
4
.8

2
0
.0

1
4
.8

D
o
ct
o
ra
te

2
.4

1
.9

2
.5

2
.0

2
.5

2
.0

In
co

m
e

Le
ss

th
an

$
1
0
,0
0
0

8
.0

5
.6

4
.3
**
*

4
.7
**
*

4
.3

4
.7

$
1
0
,0
0
0
–
$
1
9
,9
9
9

9
.5

8
.2

5
.8

5
.2

5
.8

5
.2

$
2
0
,0
0
0
–
$
2
9
,9
9
9

1
2
.2

1
3
.6

6
.7

5
.9

6
.7

5
.9

$
3
0
,0
0
0
–
$
3
9
,9
9
9

1
0
.5

1
2
.8

8
.1

6
.9

8
.1

6
.9

$
4
0
,0
0
0
–
$
4
9
,9
9
9

9
.5

1
0
.7

9
.2

8
.4

9
.2

8
.4

$
5
0
,0
0
0
–
$
5
9
,9
9
9

1
2
.2

1
2
.6

1
0
.1

9
.6

1
0
.1

9
.6

(C
o
n
ti
n
u
es
)

CHENARIDES ET AL. | 147



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

W
it
h
o
u
t
w
ei
gh

ts
W

it
h
w
ei
gh

ts

2
0
1
7

2
0
2
0

2
0
2
0

D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix

$
6
0
,0
0
0
–
$
6
9
,9
9
9

6
.1

6
.1

7
.6

7
.1

7
.6

7
.1

$
7
0
,0
0
0
–
$
7
9
,9
9
9

1
0
.7

9
.0

8
.8

9
.4

8
.8

9
.4

$
8
0
,0
0
0
–
$
8
9
,9
9
9

3
.7

4
.1

5
.6

6
.9

5
.6

6
.9

$
9
0
,0
0
0
–
$
9
9
,9
9
9

4
.1

5
.1

5
.4

6
.9

5
.4

6
.9

$
1
0
0
,0
0
0
–
$
1
4
9
,9
9
9

9
.8

9
.0

1
6
.4

1
7
.0

1
6
.4

1
7
.0

M
o
re

th
an

$
1
5
0
,0
0
0

3
.7

3
.4

1
1
.9

1
2
.1

1
1
.9

1
2
.1

E
m
p
lo
ym

en
t

E
m
p
lo
ye

d
fu
ll
ti
m
e

4
1
.0

4
2
.9

3
8
.0

4
0
.4

4
1
.3

4
1
.9

E
m
p
lo
ye

d
p
ar
t
ti
m
e

1
5
.1

1
3
.3

8
.8
**
*

6
.9
**
*

1
1
.0

8
.1
**

U
n
em

p
lo
ye

d
lo
o
ki
n
g
fo
r
w
o
rk

6
.3

9
.2

2
.9
**

4
.9
**

4
.7

8
.0

U
n
em

p
lo
ye

d
n
o
t
lo
o
ki
n
g
fo
r
w
o
rk

6
.1

6
.1

2
.0
**
*

4
.9

2
.9
*

5
.9

R
et
ir
ed

1
9
.3

2
1
.1

2
9
.9
**
*

3
2
.5
**
*

1
7
.2

1
8
.9

St
u
d
en

t
6
.1

5
.8

4
.5

2
.7
**

6
.2

5
.3

D
is
ab

le
d

8
.8

4
.6

3
.8
**
*

4
.4

4
.4
**

5
.9

Lo
st

jo
b
d
u
e
to

C
O
V
ID

‐1
9

N
/A

N
/A

3
.4

1
.2

5
.7

1
.9

F
u
rl
o
u
gh

ed
d
u
e
to

C
O
V
ID

‐1
9

N
/A

N
/A

6
.7

3
.0

6
.4

2
.9

R
ac
e

W
h
it
e

7
5
.4

8
5
.2

7
7
.5

8
7
.2

7
4
.0

8
3
.0

B
la
ck

o
r
A
fr
ic
an

A
m
er
ic
an

1
7
.6

4
.4

1
8
.7

3
.9

1
9
.0

4
.9

A
m
er
ic
an

In
d
ia
n
o
r
A
la
sk
a
N
at
iv
e

1
.0

1
.9

1
.6

1
.2

1
.7

2
.1

148 | CHENARIDES ET AL.



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

W
it
h
o
u
t
w
ei
gh

ts
W

it
h
w
ei
gh

ts

2
0
1
7

2
0
2
0

2
0
2
0

D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix
D
et
ro
it

P
h
o
en

ix

A
si
an

4
.4

2
.9

1
.8
**

1
.2
*

2
.1
*

0
.7
**

N
at
iv
e
H
aw

ai
ia
n
o
r
P
ac
if
ic

Is
la
n
d
er

0
.0

0
.5

0
.4

0
.0

1
.1

0
.0

N
4
0
9

4
1
3

4
4
5

4
0
6

4
4
5

4
0
6

N
ot
e:
A
ll
va

lu
es

ar
e
in

p
er
ce
n
ta
ge

s
u
n
le
ss

o
th
er
w
is
e
n
o
te
d
;*
,*
*,
**
*
in
d
ic
at
e
th
at

th
e
d
if
fe
re
n
ce

in
m
ea

n
s
b
et
w
ee

n
ye

ar
s
w
it
h
in

ea
ch

lo
ca
ti
o
n
is
st
at
is
ti
ca
lly

d
if
fe
re
n
t
fr
o
m

ze
ro

at
th
e
9
0
%
,

9
5
%
,a

n
d
9
9
%

co
n
fi
d
en

ce
le
ve

ls
,r
es
p
ec
ti
ve

ly
.I
te
ra
ti
ve

p
ro
p
o
rt
io
n
al

fi
tt
in
g
w
as

u
se
d
to

co
n
st
ru
ct

w
ei
gh

ts
fo
r
th
e
2
0
2
0
re
sp
o
n
se
s
to

m
at
ch

th
e
d
is
tr
ib
u
ti
o
n
o
f
th
e
2
0
1
7
sa
m
p
le
.

CHENARIDES ET AL. | 149



2% have less than a high school degree. Approximately 50% of the participants have an income lower than $70,000

annually before taxes. Some 19% of respondents have children in the household, with an average household size of

2.5 persons. Regarding employment, 39% of the participants are employed full time and 8% are employed part‐
time, while 31% are retired, 4% are students, and 4% are disabled. About 4% of the participants are unemployed

looking for work, 4% are unemployed not looking for work, and 7% either lost or furloughed their job due to

COVID‐19. Several participants indicated multiple statuses, such as being employed and a student.

Table 1 shows socio‐demographics by location for both years. It is noticeable that the 2020 sample is, on

average, older than the 2017 sample. Also, the income and education levels are higher but employment is lower. In

addition, there are more retired participants in 2020, which likely correlates with the age difference. We include

these (weighted) socio‐demographics in the analysis as independent variables to test their associations with urban

agriculture participation.

4 | EMPIRICAL RESULTS

4.1 | Urban agriculture participation before and during COVID‐19

To analyze participation in urban agriculture, we asked respondents whether they grow food at home or at

community gardens. While the survey responses ranged from never (0) to always (4), we recoded the answers into

a dummy variable where zero equals never and one equals at least sometimes. This allows us to account for

individuals who might be very involved in food production, but also to account for the “hobby gardener” who might

only grow food sometimes. Also, not everyone might grow food all year round, whether that is for weather reasons

or other circumstances. Phrasing the answer categories sufficiently open allows us to capture those involved in

small‐scale food production.

Results in Table 2 show several differences. First, considerably fewer individuals participate in urban agri-

culture at community gardens compared to at‐home gardening. Furthermore, respondents in Detroit participate

more than those in Phoenix. In 2017, 35% of Detroit participants grew produce at community gardens, while 67%

did so at home. In Phoenix, only 23% grew produce at community gardens and 57% grew produce at home.

All shares are higher in 2017 than in 2020 during COVID‐19. In the 2020 survey, 23% of respondents from Detroit

report growing produce at community gardens, and 63% at home. Again, numbers for Phoenix are lower, with 21%

reporting that they grow produce at community gardens and 51% stating that they grow produce at home.

These descriptive statistics do not point toward a spike in urban agriculture participation due to the pandemic.

Rather than seeing an uptick in participation, we note lower numbers, especially for community gardens. This

observation, however, could be due to the social distancing and shelter‐in‐place guidelines during that time.

Nevertheless, this does not explain the lower numbers for growing produce at home.

4.2 | Analysis of practitioners of urban agriculture before and during COVID‐19

To investigate the determinants of small‐scale urban agriculture participation before and during COVID‐19, we use four
bivariate probit models. The questions regarding growing produce at home and community gardens serve as dependent

variables. We estimate one model each for Phoenix and Detroit in 2017 and 2020. We use bivariate probit models to

test whether the production of produce at home or the community garden is related to each other. This is tested using

the Wald test of Rho. A significant and positive Rho would suggest that those who grow at home are also more likely to

grow at the community garden, whereas a significant and negative Rho would indicate otherwise. If Rho is not

significant, individual probit models are more appropriate. Our results for Rho show a significant and positive Wald test

of Rho for all four models indicating that the bivariate probit models are appropriate.
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To begin, we compare Detroit and Phoenix to each other, with regard to participating in community gardening

(see Table 3). In Detroit in 2017, characteristics including male, younger, having a lower level of education and less

income, and nonwhite increase the probability of growing produce at a community garden. In Phoenix in 2017,

being younger and not being a student increases the likelihood of growing produce at a community garden. Results

for Detroit during COVID‐19 are slightly different than in 2017. Again being male and younger increases the

probability of participating in urban agriculture at a community garden, in addition not being a student determines

urban agriculture participation. Results in 2020 differ quite a bit for Phoenix compared to 2017. During the

coronavirus pandemic, people in Phoenix are more likely to participate in urban agriculture when being male,

having children in the household, being younger, having a lower income, and being employed.

Compared to growing produce at community gardens, growing produce at home is determined by different

variables. In Detroit in 2017, larger households and not being unemployed made it more likely to participate in

growing produce at home. However, during the coronavirus pandemic, younger individuals with children in the

household and larger households were more likely to grow food at home in Detroit. In Phoenix in 2017, males with

higher income were more likely to grow food at home. Results from the survey during COVID‐19 show that

younger individuals with a higher education level, retired, students, and White, Black or African Americans, and

American Indians or Alaska Natives are more likely to grow produce at home in Phoenix.1

5 | DISCUSSION AND CONCLUSION

Anecdotal evidence suggests that households were increasingly participating in urban agriculture during the

COVID‐19 pandemic. The potential benefits of urban agriculture are well established in the literature, such as the

link between healthy dietary patterns and improved food security for those who practice food growing; yet, during

the pandemic, new motivations to garden became known. These reasons included any number of the following:

individuals were anxious to go to the store, they wanted to be prepared against out‐of‐stock situations, they felt a

need to become more independent from the traditional food supply, parents needed an activity to entertain

children, and simply to adopt a new hobby as individuals found themselves spending more time at home.

Nevertheless, adopting home‐growing activities is not without tradeoffs. For example, partaking in home‐food
growing may not be an optimal use of time, especially for individuals who may have lost their jobs due to the

shelter‐in‐place orders. In this study, we set out to investigate two central questions about who practices urban

agriculture more generally (already before COVID‐19) and who participated during COVID‐19.
To investigate small‐scale urban agriculture participation before and during COVID‐19, we use data from online

surveys conducted in Phoenix, AZ, and Detroit, MI in 2017 and 2020 (during the first wave of the coronavirus). Overall,

we did not find that urban agriculture participation increased during the pandemic. On the contrary, we found that

TABLE 2 Participation in urban agriculture before and during COVID‐19

Detroit Phoenix

2017 2020 2017 2020

Grow at community garden 35% 23%*** 23% 21%

Grow at home 67% 63% 57% 51%**

Note: *, **, *** indicate that the difference in means between years within each location is statistically different from zero at

the 90%, 95%, and 99% confidence levels, respectively.

1In addition to the weighted results, we include the unweighted results in the Appendix. A comparison of both models shows that findings are similar

between weighted and unweighted models with regard to significance, signs, and margins. In fact, the only coefficient that changed from being significant

to being insignificant is household size, which is not significant for Detroit in 2020 for home gardening in the unweighted model.
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participation was lower than 3 years ago. Results show that about one‐third of Detroit participants grew produce at

community gardens in 2017 and two‐thirds did so at home. In Phoenix, the share of those growing produce at

community gardens was considerably lower with 23%, and the share of those who grow produce at home was also

approximately 10% lower (57%). Urban agriculture participation during COVID‐19 was lower in both cities, with 23% of

Detroiters growing produce at community gardens and 63% at home. Phoenicians had lower numbers than Detroiters

(21% grew produce at community gardens, 51% at home). These findings do not suggest that the pandemic led

households to take up urban agriculture significantly. While other factors might have led to a reduction over time, it

does not seem that the novel coronavirus motivated a large share of households to grow food.

We then used the information regarding growing produce at home and at community gardens as dependent

variables and estimated the associations between a number of socio‐demographics and participation. We found

differences between 2017 and 2020 but also between metropolitan areas. In 2017, male, nonwhite, and younger

Detroit respondents with a lower level of education and income were more likely to grow produce at a community

garden. During COVID‐19, education, income, and non‐white were no longer significant. In 2017 in Phoenix, being

younger and not being a student increased the probability to grow produce at a community garden, but during

COVID‐19 male, younger participants with a lower income, and children in the household were more likely to grow

produce at community gardens. Growing produce at home in 2017 in Detroit was practiced by larger households

and employed respondents but during the pandemic, this changed to younger individuals with children in the

household and smaller households. In Phoenix in 2017, males with higher income were practicing home food

growing but during the pandemic younger individuals with a higher education level were more likely to do so.

Our study is most comparable to Bellemare and Dosuruth (2020). However, while they found that lower

income households were less likely to participate in urban agriculture, we find the opposite for urban agriculture

practiced at community gardens. This might be an indicator that the structure of urban agriculture determines who

participates. Lower income households might not own a property with a yard or balcony that would enable them to

grow food at home. Hence, distinguishing between urban agriculture settings might be important when studying

participation in small‐scale urban agriculture.

We acknowledge that regardless of these results, participation in small‐scale urban agriculture during a pandemic

has its challenges, with barriers to adoption being that many nurseries selling plants and seeds were considered

nonessential businesses, and therefore acquiring the resources necessary to grow food at home may affect the ability

for the adoption of home or community gardening. Reasons for the limited use of community gardens during the

pandemic could be community gardens being closed. Those dependent on public transportation might not have been

able to get to the community garden. Community gardens often have waitlists, which might have prevented individuals

not formerly involved in gardening from participating during the pandemic even though they wanted to. Most com-

munity gardens charge a fee, which could have prevented some from participating especially considering that a high

number of Americans lost their jobs during the pandemic. With regard to growing produce at home, a number of

difficulties might have also arisen for gardening novices. These include: the low availability of seeds; not having a yard

or balcony to garden; not having the resources for soil, fertilizer, pesticides, seeds, or seedlings; not knowing how to

cook with the fresh produce; and, not knowing how to grow produce. Ultimately, while (financial) resources may be

overcome, the lack of knowledge might be harder to tackle. Especially, if one invests resources the disappointment of

plants not growing, dying, or not carrying fruit might easily discourage individuals to pursue agriculture in the long term.

Our results suggest to stakeholders in the food industry that individuals continue to have a strong dependence on

traditional food supply chains, as we saw fewer households shifting toward household food production during the

pandemic. However, there might be increased demand for certain businesses such as seed providers and distributors,

producers of gardening soil, fertilizer and pesticides, gardening containers, garden centers, home improvement stores,

irrigation systems, and so forth. While we are usually focused on the traditional food chain from farmers to food

retailers, this shows that there is another part of agribusinesses that would benefit from higher participation in small‐
scale (urban) agriculture. Also, given the stock‐outs of seeds, it would be of interest to investigate whether increased

availability would increase participation in urban gardening. Furthermore, past research found that knowledge and
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education were determinants of urban agriculture participation (Grebitus et al., 2017). Hence, those who have an

interest in increasing partaking in small‐scale urban agriculture, such as, seed growers, could offer educational materials

and classes to enable individuals to grow produce. For policymakers and urban planners involved in making community

gardens available, our findings suggest the importance of making resources available and providing support to

households who wish to grow food, but may not have the expertise, time, or other resources necessary.

In closing, this study is not without limitations. First, we focused on two major metropolitan areas in the United

States, much like other studies on urban agriculture, which have almost exclusively focused on one location (e.g.,

Armstrong, 2000; Bellemare and Dosuruth, 2020; Libman, 2007; Wakefield et al., 2007; Firth et al., 2011;

Jackson, 2017; Kortright & Wakefield, 2011; Sanye‐Mengual et al., 2018; Taylor & Taylor Lovell, 2014). Though we

correct for distributional differences across samples, it should be noted that the United States is very diverse in terms

of demographics, resources, environmental conditions, and other factors, hence, findings should be interpreted with

caution if looking to generalize these to the entire country. It should be further noted that, while we use weights to

ensure the two samples are balanced with regard to certain key variables, our research is indeed survey‐based rather

than being a randomized control experiment. Nevertheless, this study offers valuable insights into the concept of small‐
scale urban agriculture before and during a pandemic. Future research could expand this analysis to a nationwide

survey, including investigating food growing in rural areas. Second, as with all survey work, we rely on the ability of our

participants to recall their behaviors, which inherently might lack precision. Future studies could employ other methods,

such as face‐to‐face interviews with members of community gardens to add to our findings. Third, we only focused on

socio‐demographic factors. However, behavior surrounding urban agriculture is strongly affected by psychographic

parameters, such as attitudes, knowledge, perception, as shown by Grebitus et al. (2017) and (2020). It would be of

interest to investigate this in the context of urban agriculture participation during the novel coronavirus pandemic and

beyond. While our research does not include any further investigation as to why individuals might have participated in

urban agriculture during the COVID‐19 lockdown, future research might consider more qualitative research to shed

light on underlying motivations for participation.
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