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SUMMARY. The COVID-19 pandemic altered the way many consumers and
businesses transacted business. Concerning the green industry, many households
began gardening and/or purchased more green industry products. As the
pandemic ends and households begin to return to normal, green industry firms
need to understand this new normal. Using an online national survey of
households, we assessed which households were more likely to remain in the
market after entering during the height of the pandemic (2020). Findings
indicated that younger consumers (i.e., Millennials and younger individuals who
were born in 1985 or after) were less likely to indicate they always garden
(before the pandemic) but more likely to have started gardening during the
pandemic and perceived that they would not continue to garden as states
returned to normal (2021). This age group was also more likely to not have
gardened in 2020, but they intended to garden in 2021. This finding shows a
dichotomy in gardening preferences in this young age group. Further findings
indicated that race, household income, number of children in the household, and
the impact of the pandemic on the household also help explain the household’s
decision to garden or not.

As the COVID-19 pandemic
gripped the country in the
early part of 2020, many peo-

ple were quarantined at home for
days, weeks, or months. Because of
the lockdowns, consumers changed
their buying habits. They changed not
only how much they were purchasing
but also what they purchased and how
they made those purchases. Even
though the changing work environ-
ment hampered numerous industries,
the green industry had a favorable
year because people were spending
more time at home due to quarantine
and/or teleworking. For instance, the
number of adult Americans who
reported working from home grew

from 20% before the pandemic to a
little more than 70% during the peak
of lockdowns (Parker et al., 2020). As
a result of the lockdowns, the green
industry experienced an estimated
8% increase in revenues for plant and
landscape items (e.g., pots, fertilizers,
etc.) from Jan. 2020 to July 2020
compared with the same period in
2019 (Campbell et al., 2021).

The increase in sales in 2020 was
driven by a combination of increased
purchasing by long-term buyers and
new entrants to the market. Firms
relying on these trends (increased pur-
chasing by buyers and new entrants)
to make future decisions need to have
a better understanding of whether
consumers will remain in the market
and of the characteristics of consum-
ers likely to remain in the market. As
noted by Campbell et al. (2021), 62%
of respondents noted they intended
to return to prepandemic purchasing
levels; however, the other 38%
intended to maintain their postpan-
demic purchasing levels.

Because many consumers anticipate
reverting to their prepandemic green
industry product purchasing and activity
levels, it is essential to understand who
will be remaining in the market and

who will be exiting the market. There-
fore, the goal of this study was to con-
duct an exploratory analysis of how the
pandemic changed the willingness of
participants to garden in 2020, and their
intentions as the country moves away
from the peak pandemic levels in 2021.
We hypothesized that demographics
would have a role in gardening partici-
pation in 2020 and 2021. Notably, we
expected age to have a pivotal role in
beginning to garden and in the inten-
tion to continue gardening. Previously,
Baby Boomers (born in 1964 or before)
spent the most on gardening, and youn-
ger consumers (i.e., Millennials, born in
1985 or after) comprised the largest
group to begin gardening activities
(Gardencentermag.com, 2016). There-
fore, we expected that younger consum-
ers would be more likely to garden in
2020 because of the pandemic but also
more likely to not garden in 2021. We
further hypothesized that working from
home and loss of household income
because of COVID-19 would positively
impact gardening because respondents
would have more time to grow a garden
and have an increased need to produce
their own food because of the loss of
income.

Methodology
To gain a better understanding

of the impact of the COVID-19 pan-
demic on gardening, an online survey
of consumers in the United States was
designed and implemented during
Jan. 2021. Potential participants were
acquired from the database of con-
sumers of Toluna Inc. (Wilton, CT).
Toluna Inc. has millions of panelist
respondents in their panel database,
uses various data quality checks,
including duplicate respondent pre-
vention, and speed-checks participant
exclusion based on previous surveys
completed. Toluna Inc. contacted
random panelists within their data-
base, and they agreed to receive a link
to participate in this survey. A total of
4243 consumers completed the sur-
vey. Within the survey, red herring
questions were used to ensure
respondents were attentive to the
questions being asked. The only
screening question was age because
the respondent had to be 18 years or
older.

The sample was relatively represen-
tative of the median age, median
income, race, and survey region of the
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United States population (Table 1).
The median age of the sample was 42
years, which was slightly higher than the
census estimate of 38 years (U.S. Cen-
sus Bureau, 2019a). The age difference
was most likely attributable to the survey
sample because it included only
respondents 18 years or older, and the
census estimate includes all age groups.
During the analysis, we did not use age;
instead, we used generational dummy
variables such as Baby Boomer and
older, Generation X (Gen X), and Mil-
lennials and younger. The median
household income of the sample was
$62,501, but the census estimate was
$62,843 (U.S. Census Bureau, 2019b).
Regarding the region, as defined by the
Bureau of Economic Analysis, the sam-
ple was dispersed in a manner similar to
that of residents in each region. Regard-
ing race, the sample comprised 81%
(census estimate = 76%) white, 9% (cen-
sus estimate = 13%) African American,
and 9% (census estimate = 11%) other
race (U.S. Census Bureau, 2019b).
Lower education levels were over-
sampled, with individuals with high
school or less education comprising 15%
of the sample and census estimates indi-
cating that individuals with high school
or less education would comprise 38%
of the population (U.S. Census Bureau,
2020). Finally, women were over-
sampled (62% female vs. census estimate
of 51% female) (U.S. Census Bureau,
2019b) compared with men because
women have been shown to be the pri-
mary shoppers for the majority of
households (Flagg et al., 2013; Wolfe,
2013; Zepeda, 2009).

Survey respondents were asked
questions about their gardening habits,
purchasing behaviors, and demo-
graphics. Of particular importance to
this work, respondents were asked
“Did you do any of the following
because you spent more time at home
during the COVID-19 pandemic (i.e.,
would have not but did because you
were home more)?”. Respondents
were given the following options to
choose from: “planted a garden,” “put
in new turfgrass,” “outdoor reno-
vations,” “other landscaping activities,”
or “no changes.” Respondents were
also asked “Are you planning on plant-
ing a garden during 2021?”, with pos-
sible answers being “no,” “yes, because
I always plant a garden,” “yes, because
I am worried about food shortages,”
“yes, if I work from home due to the

pandemic,” or “yes for some other rea-
son.” Using these questions, respond-
ents were grouped into the following
categories: no garden in 2020 or 2021,
no in 2020 and yes in 2021, yes in
2020 and no in 2021, yes in 2020 and
yes in 2021, and yes always garden.

Because the variables of interest
were categorical in nature, a multino-
mial logit model (MNL) was used to
analyze the data. As noted by Greene
(2012), the MNL model can be speci-
fied as follows:

P Ri ¼ jð Þ ¼ eb
0
jxi

∑
3

v ¼ 1e
b0vxi

where j

¼ 1, 2, 3, 4, 5 [1]

where the P(Ri = j) is the probability
that respondent i chose option j (i.e.,
no garden in 2020 or 2021, no in
2020 and yes in 2021, yes in 2020
and no in 2021, yes in 2020 and yes
in 2021, an yes always garden), v is a
set of respondent demographics
(Table 1), and b is a vector of parame-
ters. The MNL coefficient parameters
are not easily interpretable because
they represent the log-odds of choos-
ing a category. Therefore, the mar-
ginal effects were calculated. For a
continuous variable, the marginal
effects represent the increase or
decrease in the probability of being in
a category given a one-unit change in
the explanatory variable. The marginal
effect for categorical variables repre-
sents the change in the probability
given a change in the base category of
the explanatory variable. Statistical
software (STATA version 17.0; Stata-
Corp, College Station, TX) was used
for the analysis.

Results and discussion
GARDENING IN 2020 AND

2021. When respondents were asked
if they did anything different in 2020
during the height of the pandemic
because of being home more, 34%
indicated that they planted a garden
because of being home more (Table
2). Similarly, 42% of respondents who
participated in the 2021 National
Gardening Survey indicated they
increased their gardening because of
the COVID-19 pandemic (National
Gardening Association, 2021).
Respondents also put in new turfgrass
(9%), did outdoor renovations (such
as put in new plant beds, etc.; 16%),
and conducted other landscaping

activities (19%). Notably, 50% indi-
cated they did not do anything addi-
tional because of being home more
because of the pandemic, which was
similar to the 2021 National Garden-
ing Survey estimate of 50% purchasing
none of the products on their list dur-
ing 2020.

Regarding 2021, 62% responded
they were planting a garden because
they always plant a garden (Table 2).
Only 11% indicated they would plant
a garden if they worked from home
because of the pandemic, which was
3% lower than the percentage of
respondents who were going to gar-
den because they were worried about
food shortages. Of particular interest
was that 34% of consumers planted a
garden in 2020 because of being at
home more, but that only 11% indi-
cated being home more was the rea-
son for this in 2021. This seemed to
indicate that many consumers who
started gardening because of the pan-
demic may not continue gardening as
their lives return to normal.

Examining the main categories of
interest (i.e., no garden in 2020 or
2021, no in 2020 and yes in 2021, yes
in 2020 and no in 2021, yes in 2020
and yes in 2021, and yes always gar-
den) according to generation provided
by the respondent showed heterogene-
ity among generations (Table 3). For
instance, 48% of Baby Boomers and
older individuals indicated they did not
garden in 2020 and would not garden
in 2021, although 36% indicated they
always garden. These findings are simi-
lar to those of the 2021 National Gar-
dening Survey, which found that Baby
Boomers’ gardening levels remained
stagnant or declined (National Gar-
dening Association, 2021). Of the
Gen X, Millennials, and younger con-
sumers, �30% indicated not gardening
in 2020 or 2021 and 44% and 37%
indicated always gardening, respec-
tively. There tended to be more vari-
ability in gardening/not gardening in
2020 compared to 2021 for younger
consumers. Furthermore, 15% of Mil-
lennials and younger respondents indi-
cated they gardened in 2020 but
would not be gardening in 2021 com-
pared with 10% of Baby Boomers and
older respondents.

MARGINAL EFFECTS FROM THE

MNL MODEL. When examining each
category of the MNL model, Gen X
and younger respondents were 5.2%
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and 8.6% less likely than Baby Boom-
ers and older respondents to be in the
“no in 2020 and no in 2021” cate-
gory (Table 4). Males, those with
higher education, those living in rural
areas, and respondents with higher
incomes were less likely to be in this

category, however. Regarding pan-
demic-specific independent variables,
respondents who worked at home
because of the pandemic were 10.1%
less likely to say no in 2020 and 2021,
whereas both decreased incomes and
increased incomes because of the

pandemic resulted in 11.5% and 8.3%
decreases, respectively, in the proba-
bility of being in this category relative
to the base category of no change in
household income.

Regarding yes in 2020 and no
in 2021, Millennials and younger

Table 1. Descriptive statistics of respondents who participated in a 2021 national survey about gardening conducted in Jan.
2021.

Sample
mean

Sample
SD

U.S. Census
meanz

Regiony

West 14% 17%
Rocky Mountains 3% 4%
Southwest 11% 13%
Plains 5% 7%
Great Lakes 14% 14%
Mideast 19% 15%
New England 5% 5%
Southeast 28% 26%

Median age (years) 42.0 38
Age generationx

Baby Boomers and older 29%
Gen X 29%
Millennials and younger 42%

Race
Caucasian 81% 76%
African American 9% 13%
Other race 9% 10%

Male 38% 49%
Political affiliation
Democrat 43%
Republican 29%
Other political affiliation 29%

Education
High school or less 15% 38%
Some college/associate’s degree 32% 28%
Bachelor’s degree 31% 22%
More education than that required for a bachelor’s degree 22% 13%

Children in household (no.) 0.8 1.18
Adults in household (no.) 2.2 1.04
Urbanicity
Urban 25%
Suburban 53%
Rural 22%

Median household income (U.S. dollars) $62,501 $62,843
Primary food shopper 94%
Primary plant shopper 85%
Work at home during the pandemic?w

Yes, because of the pandemic 44%
No 50%
Yes, because of other reasons 6%

Income change during pandemicw

Decreased 44%
Stayed the same 46%
Increased 10%

zCensus estimates are based on 2019 estimates, except for the median household income and median age, which were measured from 2015 to 2019.
yStates are divided into regions using the definitions of the Bureau of Economic Analysis (Abadi, 2018).
xBaby Boomers (born in 1964 or before), Gen X (born between 1965 and 1984), Millennials (born in 1985 or later).
wThe pandemic refers to the COVID-19 pandemic that was identified in the United States during early 2020 and continued throughout 2021.
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respondents were 3.8% more likely to
be in this category compared with
Baby Boomers and older individuals
(Table 4). This finding is extremely
important because the green industry
needs to replace the aging Baby
Boomers who garden (National Gar-
dening Association, 2021), and Mil-
lennials tended to start gardening but
did not continue to garden. However,
there was considerable heterogeneity
within the younger age groups.
Therefore, a key question is, how
does the green industry engage with
this group to bring them back to gar-
dening as their lives return to normal
postpandemic?

In addition to age, households
with more children were also more likely
to be in the yes in 2020 and no in 2021
category, as were African Americans
(Table 4). Similar to the age findings,
households with children and African
American respondents are critical groups

for the green industry. As with the birth
to death philosophy of persuading chil-
dren to purchase a product at an early
age and keeping that product until
death, engaging children in gardening
from a young age can be a means to
persuading them to continue gardening
as they get older. African Americans
have considerable buying power because
they comprise 13% of the population
(U.S. Census Bureau, 2019b). Because
these groups (households with children
and African Americans) participated in
gardening in 2020 but were more likely
to stop gardening in 2021, the green
industry needs to devote considerable
efforts to persuading these groups to
return to gardening.

The no in 2020 but yes in 2021
category is defined by younger respond-
ents (Gen X, Millennials, and younger
individuals) rather than Baby Boomers
and older individuals (Table 4). This
highlights the heterogeneity within age

groups because younger respondents
are more likely to not garden in 2021
after gardening in 2020, and they are
more likely to not garden in 2020 but
to garden in 2021. It is likely that there
are underlying characteristics within
these age groups that create this dichot-
omy. For instance, the garden 2020/
not garden 2021 respondents may see a
garden as not worth the time it requires
to continue gardening, whereas the not
garden 2020/garden 2021 younger
consumers may see gardening as some-
thing that can reduce anxiety and relieve
stress (Hall and Knuth, 2019) caused
by the pandemic.

After examining the yes 2020 and
yes 2021 category, Millennials and
younger respondent were 5% more
likely to be in this category, as were
males (2.4%), households with chil-
dren (1.3% for every child older than
the mean age), and households with
higher incomes (0.2% per $10,000
increase in household income from the
mean) (Table 4). Respondents who
indicated that they worked at home
during the pandemic were 5.4% more
likely to be in this category. Respond-
ents with both decreased and increased
household incomes during the pan-
demic were 4.0% and 6.9%, respec-
tively, more likely to be in this
category. Although seemingly contra-
dictory, decreasing household incomes
may drive respondents to grow a gar-
den to potentially save money by
growing food for themselves or to sell,
whereas increasing household incomes
may allow respondents to have addi-
tional resources to continue gardening.

Millennials and younger consum-
ers were 4.9% less likely to say they
always garden, and African Americans
were 10% less likely to say they always
garden (Table 4). However, males,
those with higher education, house-
holds with increasing numbers of chil-
dren and adults, respondents living in
rural areas, those with higher incomes,
and respondents indicating they had
decreased income during the pandemic
were more likely to always garden. Of
key interest was that households with
decreasing income during the pan-
demic were more likely to always gar-
den. This could be because of the
garden becoming a source of food to
offset spending on food, or it could be
attributable to the improved self-
esteem that interacting with plants can
create (Hall and Knuth, 2019).

Table 2. Changes in gardening in 2020 and 2021 using data from a national sur-
vey about gardening conducted in Jan. 2021.

Gardening in 2020z,y

Activity
Proportion of
respondents (%)

Planted a garden 34
Put in new turfgrass 9
Outdoor renovations (e.g., put in new plant beds, etc.) 16
Other landscaping activities 19
No changes 50

Gardening in the Future (2021)

No 9
Yes, because I always plant a garden 62
Yes, because I am worried about food shortages 14
Yes, if I work from home because of the pandemic 11
Yes, for some other reason 4
zGardening in 2020 does not sum to 100% because respondents could choose multiple answers.
yHalf (50%) of the respondents indicated no changes. The percentages for the other categories are for those
respondents who did not choose “no changes.”

Table 3. Changes in gardening across age generations using data from a national
survey about gardening conducted in Jan. 2021.

Gardening

Baby Boomers
and olderz Gen X

Millennials and
younger

Total
(all sample
respondents)

Proportion of respondents (%)

No in 2020, no in 2021 48 30 30 35
Yes in 2020, no in 2021 10 13 15 13
No in 2020, yes in 2021 1 3 5 3
Yes in 2020, yes in 2021 5 11 13 10
Always garden 36 44 37 39
zBaby Boomers (born in 1964 or earlier), Gen X (born between 1965 and 1984), Millennials (born in 1985
or later).
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Conclusions
The novel COVID-19 virus altered

the daily routine of millions of Ameri-
cans. Many now work from home or
did work from home as a result of wide-
spread lockdowns. As the pandemic
took effect, many households changed
what they purchased and how they pur-
chased, and they altered how they inter-
acted with the green industry. This
research showed that 34% of respond-
ents planted a garden solely because
they had more time at home because of
the pandemic. However, only 11% indi-
cated they would plant a garden in
2021 if they had more time at home.
This indicates that the green industry
needs to be careful when making long-
term plans based on the booming
demand seen in 2020, because many of
the consumers who began gardening in
2020 will leave the market.

Examining which consumers are
likely to leave and which are likely to
remain in the market provides interest-
ing insights, such as notably consider-
able heterogeneity. Some younger
consumers planted a garden in 2020,
but they were not planning to partici-
pate in 2021; however, other younger
consumers planted a garden in 2020
and planned to plant a garden in 2021,
with the last group of younger consum-
ers not planting in 2020 but planting in
2021. As noted by the 2021 National
Gardening Survey, mental health rea-
sons and more available time were the
primary reasons why people started to
garden (National Gardening Associa-
tion, 2021). Therefore, generic market-
ing to bring younger consumers into
gardening may not prove fruitful
because some younger consumers are
already in the market or may need to be
convinced to stay in the market. Because
the 2021 National Gardening Survey
noted mental health and having more
available time as prime reasons for gar-
dening, as younger consumers return to
“normal” as the pandemic subsides
(which may reduce mental health issues
and create less time for gardening), they
may not continue gardening. Therefore,
because the 2021 National Gardening
Survey also noted mental health, good
exercise, and family activity as reasons
for beginning to garden (National Gar-
dening Association, 2021), retailers
should focus on the health benefits of
gardening.

Households with lower incomes
were more likely to garden; however,T
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households with higher incomes tend to
spend more income on gardening (Gar-
dencentermag.com, 2016). Because
many retailers may not be able to tailor
their product lines to both low- and
high-income consumers, retailers need
to determine whether targeting garden-
ers who will participate every year but
spend less on gardening is a better strat-
egy than targeting consumers who will
spend more on gardening but may not
participate every year.

Retailers should be aware of how
the postpandemic market may differ
from both the prepandemic and pan-
demic markets. Making decisions based
on what happened in 2020 will most
likely lead to decisions that overestimate
the market, especially the types of cus-
tomers who are or will be in the mar-
ket. Moving forward, growers, retailers,
and the whole supply chain need to
critically assess (i.e., identify their cus-
tomers) the market to understand the
post-COVID-19 market for green
industry products.
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