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Urban agriculture, is increasingly incorporated into food system policies to address social equity. However, assessing its effectiveness requires primary data on the demographics of agricultural gardeners and the type of gardening pursued, which are limited. This paper reports on a first detailed survey of 6,152 representative urbanites in three US cities, enabling a detailed demographic analysis of agricultural gardeners. We find low engagement in community vs. household agricultural gardening (~2% vs. ~27%). Indoor and outdoor household agricultural gardening was generally dominated by higher-income, White, males (24–44%). Community agricultural gardening appears more diverse; however, participation is low, hence, benefits may not scale up. Designing urban agriculture to address social equity requires gathering data on who gardens and how, for which our paper provides a first template.

Keywords: urban agriculture, urban agriculture policy, sustainable food systems, social equity, community agricultural gardening, household agricultural gardening, participant demographics, multi-city


INTRODUCTION

Globally, there is growing policy interest in urban agriculture (UA) as a crucial component of sustainable food systems. This can be seen in the agenda of the Milan Urban Food Policy Pact (MUFPP) (Milan Urban Food Policy Pact, 2020) and in the cities collaborating with the Food and Agriculture Organization (FAO) on the Urban Food Actions Platform (e.g., the C40 cities and ICLEI – Local Governments for Sustainability) (Food Agriculture Organisation, 2019). Among its many presumed benefits, UA is often identified as an instrument to promote social equity, for example, in the MUFPP and city-level food policy plans (City of Seattle, 2013; City of Denver, 2017; Milan Urban Food Policy Pact, 2020; City of Columbus Franklin County Ohio, 2021; The City of New York, 2021). Social equity includes consideration of both distributive equity (i.e., just distribution of burdens and benefits) with the goal of reducing disparity for the most underserved (Braveman, 2006; Tong et al., 2021), as well as procedural equity (Sovacool et al., 2016). Both together are often referred to as social equity or social justice (Clark et al., 2022).

UA can be defined as agri-food production that occurs within urban administrative boundaries and in peri-urban areas around urban centers (Ayuk et al., 2022). It reflects gardening for food production vs. ornamentals (flowers, etc.). UA incorporates many modes of agri-food production, including conventional land-based agriculture, poultry and livestock rearing, indoor farming in greenhouses, and high-technology controlled-environment agriculture, as well as aquaculture, mushroom farming, and insect farming (Goldstein et al., 2016; Dorr et al., 2021). Land-based agriculture, which is most prevalent, can also be classified into various types based on the scale/size of farms, sale of produce or use for personal consumption, and location of the farms. Specifically, researchers have identified three scales: household UA gardens, community or allotment gardens (neither of which typically sells produce), and larger-scale UA for commercial sales (Krikser et al., 2016; Ayuk et al., 2022).

In the United States (US), UA has evolved to include a wide range of household gardens, community gardens, and commercial urban farms. However, there is a fundamental lack of knowledge regarding who gardens (demographics) and how (typology), particularly at the smaller scales where policy makers are more actively promoting agriculture (Reynolds, 2015; Horst et al., 2017; Young et al., 2018; Philpott et al., 2020). For example, in the US, several food policy plans promote community agriculture [e.g., in Seattle (City of Seattle, 2013) and Columbus (City of Columbus Franklin County Ohio, 2021)] although some now address household agriculture [e.g., the Homegrown Program in Pittsburgh (Sickler, 2018)]. However, a lack of information on how many people garden in these two typologies and their demographics can hinder the evaluation of UA's effectiveness in advancing social equity. Publicly available demographic data on urban gardeners are typically not representative of the population, or are project specific (e.g., they describe particular community gardens) (Philpott et al., 2020; Grebitus, 2021). To our knowledge, the only survey that has recently examined the demographics of those engaged in UA (who grow their own food) across multiple cities is the National Gardening Survey (National Gardening Association Research Division, 2021). However, such national data are unable to provide the granular/tailored findings that cities need to plan local UA, and there are no clear distinctions between gardening typologies (i.e., gardening at home vs. community gardens).

Therefore, the goal of this research was to conduct a novel, multi-city study of UA, including its demographics and typology, in New York City (NYC), Los Angeles (LA), and Newark, using a representative sample to explore household and community gardening (UA) and to enable a more nuanced understanding of how different gardening types can advance social equity. The research sought to answer three questions: (Q1) What are the demographics of people who report UA and its different types, specifically household gardening (indoor and outdoor) and community gardening? (Q2) How do the demographics for different types of UA compare to the general population/survey sample? (Q3) What are the potential demographic predictors of UA by type? While the survey was limited to three cities and the findings are context sensitive, they showcase important trends and insights for policymakers.



METHODS

Data for the study were from the Role of Local Built Infrastructure and Provisioning Systems on Well-Being in Cities survey conducted in three cities: Los Angeles, Newark, and New York City. The online survey was conducted between August 2020 and September 2021 and required approximately 30 minutes to complete. The data used in this study are available from the corresponding author upon reasonable request.

The survey was created and distributed using the online survey tool Qualtrics. Once the online survey was created, Qualtrics participant panels were used to locate, contact, and invite individuals to participate. Qualtrics builds these panels using multiple methods, including intercept recruitment, member referrals, targeted email lists, permission-based networks, and social media. Using data from the American Community Survey (ACS), the researchers set demographic quotas for the data collection based on gender, race, income, and age to collect representative data from each city. Participants were contacted by Qualtrics via email or through their survey platform to participate in the survey. Incentives (such as cash, gift cards, airline miles, retail points, etc.) were provided to participants directly by Qualtrics based on preexisting incentive agreements. To avoid self-selection bias, the survey invitations did not include specific details about the content of the survey and were instead very general.

The final sample used for this study consisted of 6,152 participants (Los Angeles = 1,235; Newark = 1,869; New York City = 3,048). Best efforts were made to collect a representative sample of the key demographics in the cities. Table 1 shows the sample distribution by key demographic variables as compared to the ACS 5-year estimates for 2019. With the exception of race and income in Newark, the sample distribution was relatively similar for gender, race/ethnicity, income, and age for all three cities.


Table 1. Sample distribution of key demographic variables compared to the American Community Survey (ACS) 5-year estimates (US Census Bureau, 2015–2019).
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While the survey collected data on numerous topics, we focused on UA data in this research. In addition to data on participant demographics, data on UA participation analyzed here were collected from participants using two questions. They were as follows:

Q1. Do you typically grow some of your own fresh produce (e.g., fruits and vegetables) at home or at a community garden?

Response options:

1. Yes.

2. No.

Q2. Where do you typically grow your own fresh produce (e.g., fruits and vegetables)? (Select all that apply).

Response options:

1. Indoor garden in my home (e.g., container gardening in the kitchen, porch, patio, or balcony).

2. Outdoor garden in my home's yard (in-ground or raised beds).

3. Community garden away from my home (in-ground or raised beds).

For our analysis, those reporting UA participation were classified into four mutually exclusive gardening categories: indoor home, outdoor home, community, and a combination (those engaged in two or three of the other categories). Table 2 shows the number and percentage of participants in the four groups by city.


Table 2. Survey participants in the four mutually exclusive gardening categories (indoor home, outdoor home, community, and combination) by city.
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The demographics of people who reported participating in UA to grow their own fresh produce (as shown in Figure 1) were explored by first calculating the percentage of each demographic group engaged in the four gardening categories; then, t-tests (with 95% CI) were conducted for comparisons across pairs by income (high/low), education, race (White vs. non-White), gender, living with spouse/partner, homeownership, and housing type. For a demographic comparison of those who garden compared to the general population/survey sample (see Figure 2), the sample was divided into eight mutually exclusive demographic groups, as shown in Table 3. The percentage of each group reporting the various categories of gardening was then compared to the percentage in the sample for each city using t-tests (with 95% CI), as shown in Figure 2.


[image: Figure 1]
FIGURE 1. Demographic group comparisons of those engaged in urban agriculture by gardening category. Comparisons are across pairs for each gardening category by income (high/low), education, race (White vs. non-White), gender, living with spouse/partner, homeownership, and housing type. *statistical significance across pairs at 95% CI.
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FIGURE 2. Percentage of agricultural gardeners represented as eight mutually exclusive demographic groups based on race, gender and income. Compares all gardeners, indoor, outdoor, community, and combination gardeners in three cities to the sample. All gardeners include all four mutually exclusive gardening categories (indoor, outdoor, community, and combination gardeners) *statistical significance at 95% CI relative to the survey sample.



Table 3. Survey participants that garden according to the eight mutually exclusive demographic groups by city.
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Potential predictors of gardening to grow fresh produce were assessed using multivariate logistic regression in which engaging in overall (all gardeners), indoor and outdoor home, and combination gardening were the dependent variables and select demographic characteristics were the independent variables. The community gardeners were excluded from the regression analysis due to their low representation in the sample. Based on the gardening categories and cities studied, 12 models were estimated.



RESULTS

Our survey of 6,152 urbanites in NYC, LA, and Newark was designed to broadly represent each city's population distribution by gender, race/ethnicity, income, and age, as illustrated in Table 1.

In the context of participation in UA, 43% of the participants in LA, 31% in Newark, and 35% in NYC reported engaging in agricultural gardening. We further assessed participation in four mutually exclusive gardening categories: indoor home, outdoor home, community, and a combination. Consistently across the three cities, only ~2% of the survey population was engaged in community gardening. The percentage ranges for household gardening were 15–19% for outdoor settings and 8–11% for indoor settings in the three cities (see Table 2).

To evaluate the demographics of those who reported gardening in the different types, we conducted pairwise comparisons (see Figure 1) by income, education, race, gender, living with spouse/partner, homeownership, and housing type. Across all the cities, participants with higher income and living with a spouse/partner, homeowners, and those with higher education had a higher statistically significant proportion participating in household indoor and outdoor gardening (with the exception of outdoor home gardening in LA). Likewise, a higher proportion of male participants reported gardening compared to their female counterparts for all types except (i) community gardening in all cities and (ii) outdoor home gardening in Newark. In terms of racial differences, a higher proportion of White respondents reported household indoor and outdoor gardening compared to non-Whites in NYC and Newark. As might be expected, across all cities, a higher proportion of participants living in single-family homes were engaged in outdoor gardening. Finally, the number of community gardeners in the sample was too low in the three cities to draw statistically significant differences by demographics in all cases except community gardening in LA, where the proportion of non-White participants was higher than their White counterparts and their proportion in the survey sample. These results suggest that community gardening may engage more diverse participants.

For a demographic comparison of those who gardened, the sample was divided into eight mutually exclusive groups (Table 3) and compared to the sample. Figure 2 shows that White men with incomes of more than $50K by far comprised the largest proportion of household and combination gardeners in all three cities (the only exception was outdoor gardeners in Newark). This population segment (i.e., higher-income White men) showed a greater proportion engaged in gardening compared to their proportion in the survey sample. These data were the first to exhibit demographic disparities in gardening across multiple cities. In contrast, other patterns were city specific. A lower percentage of non-White women with incomes of <$50 K reported indoor, outdoor, and combination gardening in Newark and NYC compared to the sample. Similarly, a lower percentage of White women with incomes of <$50 K reported indoor, outdoor, and combination gardening in LA and NYC compared to the sample. In addition, a lower percentage of White men and women with incomes of more than $50 K reported community gardening in LA and NYC, respectively. Except for community gardening, White men and women with incomes of more than $50 K constituted between 43 and 64% of all gardeners across all cities, while their numbers in the sample were in the 34–38% range. While not statistically significant, for community gardeners in LA and Newark, non-White women with incomes of <$50 K were the largest group, followed by White women with incomes of more than $50K. These results suggest that although community gardening can reach a smaller proportion of the population, it may have great potential in reaching lower-income, women, and minority gardeners. These results also demonstrate the value of gathering city-specific and demographic data by gardening typology.

As shown in Table 4, the potential demographic predictors of gardening were assessed using multivariable logistic regression. Based on the data available and consideration of multicollinearity, the potential demographic predictors of gardening tested included race, income, education, gender, living with a spouse/partner, age, and homeownership. The significance level for the results was set at p = 0.05. Models were estimated for all gardeners, indoor home gardeners, outdoor home gardeners, and combination gardeners by city. Community gardening was excluded from the regression analysis due to the limited size of the sample in that category.


Table 4. Multivariate logistic regression results assessing potential demographic predictors of overall (all gardeners), indoor, outdoor, and combination gardening across three cities (12 models).

[image: Table 4]

First, we identified predictors of gardening types that were consistent across all the cities. For overall (all gardening types) and indoor home gardening across all cities, homeownership increased the odds of being a gardener, even after controlling for income, gender, education, and race. Similarly, living with a spouse/partner increased the odds of being an overall or indoor home gardener across all cities. In contrast, age reduced the odds of being an overall or indoor home gardener across all cities. This aligns with findings from previous studies suggesting that older participants typically have to reduce gardening related physical exertion for their health (Blaine et al., 2010; Grebitus, 2021). Finally, only homeownership increased the odds of being an outdoor gardener across all the cities.

Other predictors of different gardening types were city-specific, highlighting the importance of localized context-sensitive data. Being White increased the odds of being an overall (all gardening types) or outdoor home gardener in Newark, an indoor home gardener in NYC, but was not a predictor of any type of gardening in LA. Having a higher level of education in Newark and NYC increased the odds of being an indoor gardener, but did not predict any type of gardening in LA. In terms of gender, being female lowered the odds of being an overall or combination gardener in LA; indoor home gardener in LA; and overall, indoor home, or combination gardener in NYC. The gender-based findings align with limited existing city-specific studies that find that women tend to focus more on ornamental gardening than gardening to grow produce (Philpott et al., 2020; Grebitus, 2021). However, the multi-city nature of the data used in this research was able to highlight that this relationship was not consistent and can vary by city and gardening type.



DISCUSSION

First, it is important to highlight the limitations of our study. While our study was aimed at exploring who gardens (demographics) and how (gardening type) in the United States, the data limitations did not allow us to explore why the relationships we found existed. For example, we found that homeownership consistently increased the odds of gardening, even after controlling for confounding variables; however, based on our data, we did not have the ability to explore why this was so. However, in the discussion, wherever possible, we draw links to the existing literature for potential explanations. Also, the analysis of community gardeners in this study was limited due to their apparently low numbers in the cities studied (~2% of the sample reported being engaged in community gardening), and we acknowledge the need for further demographic analysis, with larger samples, to further explore the potential of community gardening to advance social equity.

Despite these limitations, our results showcase important trends and insights for policymakers interested in designing more equitable UA policies. In the US context, some findings were consistent across cities.

First, a very small proportion of the general population engaged in community gardening (~2%), although this segment exhibited more demographic diversity and included a greater proportion of underserved population groups, such as racial minorities. Low participation in community gardening was not surprising, given the time and resources (financial and material) needed to maintain a productive gardening plot and the fact that many community gardens in the US are member-only gardens with long waiting lists that make entry a barrier (Meenar and Hoover, 2012).

Second, individuals with higher education and income, those living with a spouse/partner, homeowners and, more specifically, White men who earn more than $50 K represented the largest segment of household and combination gardeners. These results, along with other studies that suggested a higher likelihood of lower-income residents participating in community gardening (Grebitus, 2021) suggest that if UA is to advance social equity, one avenue is to expand such community gardening efforts (which is already on the agenda of many cities). However, our results show that even doubling community gardening is unlikely to reach more than ~5% of the population.

Therefore, from a policy perspective, if community gardening is to be used as a tool to promote social equity by engaging underserved population groups, it is important for cities to provide residents with easy and wait-free access to community gardens where they can engage in UA. This need is reflected in plans such as the Greater Pittsburgh Food Action Plan, which recommends increasing access to land and capital for farmers of color (Pittsburgh Food Policy Council, 2020). Additionally, it is important to identify barriers to participation that are unique to underserved population groups. For example, a study in Philadelphia found that residents of poor neighborhoods faced significant barriers to accessing information regarding community gardens due to a lack of access to digital technologies, which are often the preferred mode of communication and outreach (Meenar and Hoover, 2012). Therefore, making information and outreach about community gardening more accessible (using diverse media) could potentially boost interest and participation in low-income minority neighborhoods.

Another avenue indicated by our data is to focus on understanding why underrepresented groups (i.e., low-income individuals, women, and minorities) are not engaging in household gardening, as increasing participation in this type of gardening may be more fruitful for scaling up UA, given the higher percentage of household gardeners. The results of this study provide some indication of factors that may inhibit or promote household gardening. In alignment with existing national data (National Gardening Association Research Division, 2021) and city-specific studies (Grebitus, 2021), we found that homeownership increased the odds of gardening across all three cities for the home-based and combination gardening typologies. The association of gardening with homeownership, along with higher education and income, suggests that economic advantage may play a part in an individual's ability to participate in UA. This advantage can include time, money, and reliable access to land (Smith et al., 2013). Additionally, historical patterns of homeownership in the United States, in which a higher percentage of White households own homes (e.g., 73.1% in the second quarter of 2019 compared to 40.6% for Black households) (Haughwout et al., 2020), suggest that institutionalized race- and class-based disparities may also be prevalent in UA participation (Cohen and Reynolds, 2014; Reynolds, 2015). While improving the homeownership, income, and education of underrepresented groups may be beyond the scope of UA policy makers, carefully designed programs can address some of the barriers these groups face in participating in household gardening. For example, to address the issue of a lack of access to outdoor gardening space, Seattle's Urban Garden Share program connects gardeners who lack access to growing space with local residents with available space (Young et al., 2018).

Additionally, the city-specific findings indicated the critical need for context-sensitive data collection to inform UA policy making and promotion. For example, in NYC, a lower percentage of non-White women with incomes <$50 K engaged in home-based gardening relative to the sample, which was not the case in LA. Finally, with gardening classified into four typologies, the findings highlighted the value of more granular data on gardening as key distinctions between typologies, the demographics engaged in them, and their predictors are lost if studied together.

To the best of our knowledge, our study is the first to exhibit demographic disparities in UA across multiple cities and gardening types using a representative sample. Overall, our results support concerns regarding UA's ability to address issues related to social equity due to race- and class-based disparities that may perpetuate systemic inequities in UA accessibility, participation, and the distribution of associated benefits (Meenar and Hoover, 2012; Reynolds, 2015; Rosan and Pearsall, 2017), making it an elite hobby/activity. Across the three cities, the effectiveness of UA in promoting social equity is questionable, as the most vulnerable constitute only a minority of those gardening. Previous studies that focused on the equity benefits of UA are typically not representative of the population of the cities in which they were conducted, or are project-specific (e.g., looking at a single or a group of community gardens) (Philpott et al., 2020; Grebitus, 2021), thereby missing the actual demographics of the UA participants, which limits the ability of cities to plan for and successfully implement UA projects.

Because existing research points to the benefits of UA, particularly for low-income and minority groups (Algert et al., 2016; Santo et al., 2016; Sickler, 2018; Ambrose et al., 2020), there is a drastic need for research and data-driven policies specific to these groups that reduce barriers to UA participation. In this research, by using a novel, multi-city study, we are able to assess participation in community and home-based UA while identifying commonalities and differences across cities. Additionally, as we identified the demographics of participants across different types of gardening, the results of our study allow policy makers to better identify underserved populations and design tailored policies and/or evaluate existing policies to enhance UA engagement based on local and context-sensitive UA needs/goals. More specifically, policies and data collection to promote equity in UA could be connected with the social purpose of UA, which is often stated as improving nutrition, food security, health and wellbeing, and social equity.

Future surveys could therefore include not only demographic and gardening types, but also the purpose of gardening and outcomes related to health and nutrition so that urban food action plans and agricultural policies can be fine-tuned to local demographic and participation patterns. Expanding such an analysis across multiple cities in the US and beyond will help in understanding who gardens and how, informing future UA polices.

Finally, as food policy councils are formed in cities, it is important to recognize that there may be a natural inclination or tendency for them to be populated with the majority segments engaged in UA. For example, to create collaborative, inclusive equitable food policies, the city of Baltimore initiated the Resident Food Equity Advisors (RFEA) program, which brings together diverse cohorts of residents (Pittsburgh Food Policy Council, 2020). Such efforts to engage not only with mainstream participants but also less represented groups across different urban gardening typologies can advance both procedural and distributive equity (Sovacool et al., 2016; Tong et al., 2021; Clark et al., 2022) and thereby contribute to advancing social justice in food action plans.
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N=1,235 N =1,869 N =3,048
ACS Sample ACS Sample ACS Sample
Gender Female (%) 51 54 51 62 52 53
Race and ethnicity White (%) 52 60 29 51 43 48
Hispanic or Latino origin (of any race) (%) 49 48 36 26 29 27
Incorme Household income >$50K (%) 42 45 62 a7 4 45

Age Median 36 35 34 33 37 34
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Los Angeles (Sample N = 1,235) Newark (Sample N = 1,869) New York City (Sample N = 3,048)

N % of Sample N % of Sample N % of Sample
1. Indoor home gardeners 119 96 146 7.8 347 1.4
2. Outdoor home gardeners 236 19.4 307 16.4 469 15.4
3. Community gardeners 22 1.8 34 18 64 241
4. Combination gardeners 156 126 9 53 194 64

Total (All gardeners) 533 43.1 586 313 1,074 353
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