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Abstract: Increasing human populations are challenging cities to grow sustainably while maintaining
green spaces that deliver ecosystem services and well-being benefits. Community gardens are green
spaces that provide food, community, and health benefits, but gardens often are non-permanent
due to development and green space loss. Thus, investigating their significance and benefit across
urban regions is critical for research and policy alike. This study investigated the role of community
gardens in providing human well-being benefits across three counties in the California Central
Coast—a region undergoing massive urban transformation in the last century. We measured how
multiple aspects of self-reported gardener well-being varied in relation to the social opportunities
of surrounding neighborhoods and the biophysical features of the landscapes in which the gardens
were embedded. The results document improvements in gardener well-being through gardening
across social and biophysical gradients. Gardeners are motivated by diverse reasons, varying from
gardening in order to connect to nature, to gardening for improved food access, or to enhance time
spent with family. Community gardens are therefore important for supporting many well-being
benefits. Policies to maintain and protect gardens should prioritize neighborhoods with needs for
connecting to nature and enhancing social interaction within the community.

Keywords: green space; ecosystem services; environmental justice; social opportunity; urban
planning

1. Introduction

Population growth, the increased density of built infrastructure, and the reduction of vegetation
cover are extending regional urbanization across landscapes [1]. The decrease of natural habitats
in urban areas can result in the deterioration of human well-being due to the loss of ecosystem
services, including regulating (e.g., climate regulation), provisioning (e.g., food), and cultural services
(e.g., recreation), among others [2]. Urban people often live in environments with low biodiversity,
food insecurity, and social alienation due to urbanization. In response, urban planners are carefully
considering how to integrate green spaces so that cities can grow sustainably and to support the
benefits to society provided by these spaces [3].

Increasing green space availability dually supports the biophysical functioning and sociocultural
services of city landscapes to improve environmental sustainability. Green spaces can, for example,
reduce surface and air temperatures [4] and thereby reduce urban heat island effects [5]. At the same
time, resident exposure to the natural environment through active engagements such as gardening,
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for example, can reduce the stress and anxiety associated with urban life and provide mental health
benefits [6,7]. Moreover, urban green spaces can provide physical health benefits through increased
physical activity which can lower the risk of cardiovascular disease [8] and type 2 diabetes [9],
and exposure to the outdoors that can also boost immunoregulation [10,11] and lower mortality
risk [8]. Therefore, urban green spaces contribute to physical, mental, and social dimensions of human
well-being [12].

The multiple benefits of green spaces should make these areas more attractive and amenable to
visitation by urban residents, especially in built environments with high levels of impervious cover [13].
Moreover, they may provide an important space for individuals to obtain these benefits who lack access
to private green spaces of their own [13,14]. Unfortunately, often urban residents who have little to no
access to private green spaces also suffer from a deficit of public green spaces [15]. These residents may
be the most disadvantaged in terms of social and economic opportunity within the population [15-19].
Thus, access to urban vegetation is highly influenced by socioeconomic factors [20,21], and improving
green space availability and access across social advantage gradients may be the key to promoting
both well-being and environmental justice in cities [22].

Community gardens are a popular green space where urban residents grow fruits, vegetables, and
flowers either individually in allotments, or in collective schemes [23,24]. Gardens can increase fresh
food access [25], support mental and physical health [26-28], and build community cohesion and social
networks [29,30] through outdoor recreation. While the social benefits of community gardens are well
documented through specific place-based case studies [23,31-33], we still lack information about how
community gardens provide well-being benefits to people across urban areas and socio-environmental
gradients. We know less about how these gradients influence gardeners’ use of, and experience within,
community gardens, and the importance of community gardens for green space well-being benefits to
users. Moreover, it is not known if time spent in gardens is a function of landscape surroundings or
social opportunity. This is necessary information because there are growing concerns that, as with other
green spaces, the benefits of community garden access and participation are not equitably distributed
among urban residents [34,35]. Depending on social and biophysical neighborhood context, some
gardens may be considered ‘vital urban spaces’ for residents if they indeed provide nearby green space
to those who generally lack access [36]. Therefore, it is important for urban policy and planning to
consider where and how gardens are allocated and used in city landscapes to promote the benefits
associated with gardening as well as equity among communities.

The present study examines garden use and the well-being benefits derived within community
gardens along social and biophysical landscape gradients. The goal of the research is to investigate
how self-reported garden use and well-being benefits vary in relation to the social opportunities
(e.g., in housing, education, and environmental quality) of the neighborhoods and biophysical features
(e.g., urban form, and natural land cover) of the landscapes in which the gardens are embedded.
Specifically, we investigate whether (1) time spent in gardens is related to neighborhood social
opportunity or surrounding landscape biophysical features, and (2) there is a relationship between
the derived well-being benefits from gardens and the neighborhood’s social and biophysical features
across multiple study regions.

2. Materials and Methods

2.1. Study System

We conducted this investigation across three counties in the California Central Coast, a region
of great biophysical complexity, rapid urban population growth, high levels of human diversity,
and substantial levels of socioeconomic inequality [37]. The Central Coast region is increasing in
density of built infrastructure to accommodate population growth but remains among the most
unaffordable urban areas in the USA [38]. Community gardens are a desired green space for residents
with limited access to the natural environment; however, availability can be limited due to long
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waitlists [39]. We worked in 18 of the region’s urban community allotment gardens during the
2017 summer growing season in the Monterey (36.2400° N, 121.3100° W), Santa Clara (37.3600° N,
121.9700° W), and Santa Cruz (37.0300° N, 122.0100° W) counties, in California, USA (Figure 1). The
gardens were 405 to 8134 m? in size, 2 to 39 years in age, separated from one another by >2 km, and
were surrounded by a mix of natural, agricultural, open green space, and impervious land cover
(Figure S1). The 18 gardens were selected because they were all managed in an allotment style where
households cultivate individual plots within the garden and because they are relatively well supported
by local organizations or by the city government.

1 Legend

® Community gardens

i Land cover

|: Open Water

:I Developed, Open Space
|:] Developed, Low Intensity
- Developed, Medium Intensity

- Developed, High Intensity
|:l Barren Land (Rock/Sand/Clay)

- Deciduous Forest
- Evergreen Forest
3 - Mixed Forest

A I shrubrscrub
iﬁ |:| Grassland/Herbaceous
"g |:| Pasture/Hay
- Cultivated Crops

8 - Woody Wetlands
N : - Emergent Herbaceous Wetlands
; 30
w E
: l:l Kilometers
5]

Figure 1. The community gardens studied across three counties (Santa Clara, Santa Cruz, and Monterey)
in the Central Coast of California.

The neighborhoods around the gardens varied in terms of biophysical features and
sociodemographics due to different histories of urban development and demographic change. Santa
Cruz County is a leading producer of strawberries and leafy greens. Yet, many of the workers
that pick these fruits and vegetables live in food insecure neighborhoods [40]. Southern Monterey
County is known for its maritime industry, US Pacific Naval forces, and tourism, which have brought
cultural diversity and economic affluence, as well as socioeconomic hardship, to the region [41].
Santa Clara County has transformed over the past half century from the “Valley of Heart’s Delight”—an
orchard landscape tended to by Asian and European immigrants—to “Silicon Valley”—an impervious
landscape of growing socioeconomic disparity [42]. Across the region, community gardening supports
thousands of urban gardeners, many of whom use gardens as an opportunity to grow organic food,
be in the outdoors, and build community [39]. Here, we focused on garden use and the well-being
benefits derived, as self-reported by a portion of these gardeners in a subset of the region’s gardens.

2.2. Neighborhood Biophysical and Social Opportunity Data

We used landscape biophysical data from the US Geological Survey’s National Land Cover
Database (NLCD) [43]. Within 5 km buffers surrounding each garden, we calculated the percentage
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of land cover types by dividing the area of each type within a buffer by the total area in each buffer
using spatial statistics tools in ArcGIS (v. 10.1) [44]. We created four land cover categories: (1) natural
land cover (combined deciduous forest [NLCD land cover class # 41, evergreen forest # 42, mixed
forest # 43, shrub/scrub # 52, and grassland /herbaceous); (2) urban land cover (combined low built
development intensity # 22, medium built development intensity # 23, and high built development
intensity # 24); (3) open land cover (developed open green space like parks and recreational spaces
#21); and (4) agriculture land cover (combined pasture/hay # 81, and cultivated crops # 82) (please
see [45] for descriptions of land cover classes). The categories describe the main forms of land cover in
the region, provide a way to analyze broad landscape-scale patterns, and also incorporate finer-scale
urban landscape heterogeneity (i.e., presence of green space) [46].

We collected neighborhood socioeconomic and sociodemographic information for the census
tracts surrounding gardens from the Regional Opportunity Index (ROI) [47], an index that assesses
the relative well-being of people and places for census tracts in California. The ROI uses data from
the American Community Survey [48] and other data sources to create “place domains” calculated
from two or more indicators that describe a neighborhood’s relative assets in education, the economy,
housing, human health/environment, and civic life. For this study, we used five place domains
that capture the social characteristics, specifically the social opportunities, of garden neighborhoods:
economic, housing, health/environment, education, and civic opportunities (Table 1).

Table 1. Description of the Regional Opportunity Index (ROI) used for the analysis of the social
landscape, the neighborhood attributes that they assess, and the American Community Survey (ACS)
data (among other data sources) used as indicators.

Opportunity Domain Neighborhood Assessment ACS Indicators
Job Availability (#), Job Quality (%),
Economy Neighborhood job and business climate  Job Growth (%), Bank Accessibility (#),

Business Growth (%)

Neighborhood availability of sufficient =~ Housing Adequacy (%), Housing

Housing and affordable housing Affordability (ratio)

Prenatal Care (%), Distance to Supermarket

Health/environmental ~ Neighborhood health care access and (%), Health Care Availability (#),

quality health of the environment

Air Quality (PM5)
Civic life Neighborhood social and Neighborhood Stability (%), US
vicH political stability Citizenship (%)
. .. . High School Graduation Rate (%), UC/CSU
Education Neighborhood provision of educational Eligibility (%), Teacher Experience (%),

needs and education quality High School Discipline Rate (%)

2.3. Community Gardener Data

We used survey questionnaires in each of the gardens to collect information about garden use
by gardeners and the benefits of gardening to gardeners” well-being, including consumptive and
non-consumptive benefits. To measure garden-derived well-being benefits, we used qualitative
methods for well-being analyses that may offer further insight into garden-derived benefits [23,26]
than numerical measures [49]. Using qualitative semi-structured questions, we asked gardeners if and
how community gardening has a positive impact on their or their family’s well-being. The question
format was open-ended to allow gardeners to elaborate. To measure garden use, we asked gardeners
how many hours they spend per week gardening. In addition, to validate the social and spatial
scale of the analysis, we asked how far away gardeners live from the garden. We surveyed between
6-14 gardeners per site, which represented between 9.5% and 65% of the gardener population in a
site, the lowest estimated at 10 of 105 gardeners. The surveys were given in English (n = 142), Spanish
(n = 38), Korean (n = 1), and Bosnian (n = 1), and were either read out loud by the researcher in person
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(n = 150) or via phone (n = 2), filled out by the gardener themselves (n = 27), or read out loud to the
gardener by another gardener (n = 3).

2.4. Data Analysis

For the analysis, we first reviewed all open-ended responses for gardening well-being benefits.
Guided by the gardener responses, we then selected codes that were informed by the cultural services
defined by the Millennium Ecosystem Service Assessment [50] as well as peer reviewed literature on
the social benefits of community gardening. The codes included food, community, family, physical
health, mental health, learning and knowledge, sharing with others, and connecting to nature (Table S1).
Because the survey allowed for an open-ended answer, each response could have multiple codes.
All responses were able to be coded by the selected codes. Coding was performed using Dedoose
qualitative software [51].

We used multivariate techniques to parse out how the variation in responses may be explained
by biophysical landscape and social neighborhood features. We used a non-metric multidimensional
scaling model (NMDS) to explore how gardens clustered in the relative abundance, or frequency,
of coded benefits that they provide to gardeners. Here, the dependent variables were the total
number of well-being codes in each category summed for all gardeners sampled from each garden.
The explanatory variables were (1) the biophysical features of the landscape, and (2) the ROI social
opportunity domains for each garden site. We created three distance matrices to do an ordination
analysis using Bray—Curtis dissimilarity for the well-being response matrix, and Euclidian distance
for the landscape and neighborhood matrices. First, we used the vegdist function and the metaMDS
function with the vegan package [52] in the R computing environment [53] to calculate the Bray—Curtis
distance among gardens in the frequency of their well-being responses. Second, we created two
matrices, one for biophysical features and one for ROI domains of garden neighborhoods, using
the envfit function in the picante package in R [53]. Well-being data were transformed, scaled, and
constrained to two axes with all well-being codes for each site, and then fit with biophysical landscape
features and neighborhood social opportunity domains (including all variables). This illustrated where
the gardens were situated relative to the well-being benefits reported by gardeners and the biophysical
and social opportunity characteristics surrounding them. To determine whether biophysical features
and social opportunity were significant drivers of garden clustering, we conducted analysis of variance
using distance matrices (ADONIS) tests using the adonis function in vegan [52]. We conducted separate
analyses for the biophysical features that were significantly correlated (i.e., urban, natural, open).
In addition, we conducted an Analysis of Similarity (ANOSIM) test using the anosim function in
vegan to determine whether there were statistical differences in responses among gardens in the three
counties in the region (Monterey, Santa Clara, and Santa Cruz), fitting county as a categorical predictor
variable to the model.

We tabulated the average number of hours that gardeners spent in each garden. We then used
generalized linear regression models (GLMs) to examine the relationships between time spent in
the garden, urbanization, and ROI domains. The dependent variables were mean hours spent
in gardens and the explanatory variables were percent of urban land cover and agricultural land
cover at 5 km (square root transformed) and four non-correlated ROI domains (economic, housing,
health/environment, and civic engagement). Because the percent of natural and open land cover
correlated with urban land cover, we only included the percent of urban land cover in the model.
Using a model selection approach based on Akaike’s information criterion (AICc), we identified the
best model fit with a Gaussian error structure (as all explanatory variables were normally distributed)
using the glmulti package and function [54] in R. If models did not differ from one another by >2 AIC
points, we averaged the models and took the conditional model fit. We confirmed that residuals from
the best fit models conformed to conditions of normality using Shapiro-Wilk tests. We visualized
significant predictors of garden use with the visreg package [55] in R.
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3. Results

A total of 182 gardeners were surveyed in the 18 gardens. Urban land cover around gardens
was generally greater in San Jose County than in Monterey and Santa Cruz Counties, which were
surrounded by more natural, open (e.g., urban parks and green spaces), and agricultural land cover
(Table 2; Table S2). The ROI domains were quite variable across neighborhoods in the counties.
Generally, natural and open land cover tended to be associated with higher health and environmental
quality (neighborhood healthcare access and health of the environment) and civic life (neighborhood
social and political stability) social opportunity domains. Agriculture land cover around gardens
tended to be associated with better housing opportunities (neighborhood availability of affordable
housing). Urban land cover and education opportunities (neighborhood provision of educational
needs and education quality) were not associated with other biophysical or social opportunity
gradients, respectively.

Table 2. Minimum, maximum, and mean with standard deviation values for the biophysical landscape
features (at 5 km) and neighborhood social opportunity measured via the ROI across the community
garden sites in this study. See Table S2 for all values for each community garden.

Health/

Measure Yo % % % Education Economy Housing Environmental Civic
Natural Open Urban  Agriculture . Life
Quality
Min 0.0 5.4 12.0 0.0 38.3 10.6 30.5 6.7 69.7
Max 52.3 19.7 94.4 37.0 64.0 21.8 59.1 62.6 90.9
Mean 15.8 125 50.2 47 51.1 15.5 45.6 38.1 80.0
SD 15.0 4.6 32.0 11.3 7.8 2.7 7.9 20.2 6.8

3.1. Self-Reported Well-Being

Fresh organic food was the most frequently cited contribution to gardener well-being across
gardeners (58.2%), followed by mental health (36.3%), connection to nature (23.1%), family (20.9%),
physical health (19.8%), hobby (17.0%), personal satisfaction (14.8%), sharing (13.7%), learning
and knowledge (12.6%), community (12.1%), and culture (6.6%). The NMDS, constructed from a
well-being distance matrix, revealed that well-being responses fell along the gradients in neighborhood
biophysical features and social opportunity domains (Figure 2). Reported well-being benefits were
neither significantly different between (ADONIS model: F = 0.84, R? = 0.10, p = 0.61) nor within
the three counties (ANOSIM model: Global R: 0.04; p = 0.349). Biophysical features and social
opportunity domains were not statistically significant in the analysis of variance tests for predicting
certain well-being outcomes (Table 3); however, we display how well-being benefits varied along social
and biophysical landscape gradients in Figure 2 and qualitatively describe general trends.

Table 3. Results from the analysis of variance models predicting the well-being matrix. Environmental
matrices (social and biophysical) are calculated by Euclidean distance.

Social Opportunity Df Sum of Sqs Mean Sqs F R? p
Education 1 0.07 0.07 1.06 0.06 0.40
Housing 1 0.05 0.05 0.72 0.04 0.68
Health/Environmental quality 1 0.03 0.02 0.36 0.02 0.92
Civic life 1 0.09 0.09 1.33 0.08 0.26

Biophysical Landscape

Urban 1 0.08 0.08 1.23 0.07 0.27
Agriculture 1 0.12 0.12 1.96 0.11 0.06
Open 1 0.10 0.10 1.57 0.09 0.15
Natural 1 0.08 0.08 1.20 0.07 0.33
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Figure 2. A non-metric multidimensional scaling model (NMDS) plot of community gardener
self-reported responses to how community gardening impacts their well-being. In pink, well-being
benefit responses; in blue, overlaid biophysical features of the landscapes surrounding the gardens
(% land cover within 5 km); in orange, overlaid social opportunities (ROI values) of the neighborhoods
surrounding the gardens. Biophysical landscape and social opportunity vectors (the arrows) are
scaled by their positive correlation to well-being responses, with prediction strength increasing with
arrow length.

One major axis along which well-being responses tended to vary was land cover in the
surrounding landscape; however, not all types of responses varied. For example, in gardens
surrounded by more natural and open (i.e., green space) land cover, gardeners more frequently
cited connection to nature as a benefit to their well-being. In the words of the gardeners: “It is very
peaceful and relaxing. Gets you back in touch with nature”; and “because I get to be in a magical
place surrounded by birds and hawks. To be in nature just to be”. Gardeners in these landscapes
also more frequently stated personal satisfaction was an important benefit. As one gardener said:
“it has given me an outlet to be productive”. Another gardener further specified: “I like being outside.
I make suggestions to others, I like being helpful”. Finally, these gardeners cited mental health benefits
associated with nature connection and described gardening as a means to “relax, decompress, and
think the day over, almost like walking through the forest—very therapeutic”. In contrast, gardeners
in neighborhoods surrounded by more urban land cover in the landscape tended to cite family time
and connection in the context of growing food. In the words of gardeners: “spending my time
with my children and teaching them gardening”; and, “my older daughter likes to come and help.
I like spending time with her and showing her how to garden”. While some gardeners in gardens
surrounded by more urban land cover said that gardening is “a part of our family tradition”, others
stated that “as a family we have a new found appreciation of the hard work that goes into growing our
own food”.

Another major axis along which well-being responses tended to fall was social opportunity.
Gardeners in neighborhoods of greater education opportunity tended to cite community benefits
and sharing. For example, a gardener in one of these neighborhoods stated: “I've met like-minded
people here and community members who I wouldn’t have met otherwise”. Another gardener
further emphasized the unique social community of community gardens: “Community is the biggest
thing—there’s a sense of community that you don’t find in other places”. Gardeners in neighborhoods
of greater housing opportunity, but also of more agricultural land cover more frequently cited physical
health benefits. For example, one gardener voiced that gardening is “good physical exercise for me,
getting out in the fresh air, makes me feel happier”.

Some well-being responses were not associated with biophysical landscape features or social
opportunity. In particular, the well-being benefits of food production that were frequently reported by
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gardeners in all sites did not vary depending on land cover surroundings or neighborhood opportunity.
Moreover, many gardeners brought up cultural benefits but were not more or less likely from one type
of biophysical landscape or a certain spot along social opportunity gradients. “Talking to people from
different ethnicities, learning about culturally appropriate foods”, was expressed by one gardener
in this group, while another shared that the garden improves their well-being because they are
“surrounded by a nice place with flowers and people from my country”. Cultural benefits tended to be
associated with other well-being benefits, like learning and knowledge. As said by one gardener in
this group: “I don’t want to lose my habits and ways from my original land”.

3.2. Self-Reported Garden Use

The number of hours that gardeners spent in gardens varied with biophysical landscape features
and neighborhood social opportunity. The model that best predicted mean garden use included urban
land cover and housing opportunity (AICc = 78.72, df = 4). Gardeners spent on average 6.8 h per week
at their community gardens, but gardeners spent more time in gardens surrounded by urban land
cover (Figure 3a; p = 0.07) and in neighborhoods of lower housing opportunity (Figure 3c; p = 0.004).
Gardening hours generally declined in gardens surrounded by more natural land cover (Figure 3b).
Yet, gardening hours did not vary in relation to the health/environmental quality of neighborhoods
(Figure 3d) despite that differences in well-being benefits reported tended to fall along this axis.
A majority of gardeners lived within 1.5 km (42.4%) or within 16 km (86.3%) of their community
gardens, affirming the use of 5 km as a buffer in which to analyze landscape features and to use the
ROI domains based on US census tract data.

c 151 a) c 15 b)
() ()
© ©
— —
® ®
O 10 o 10
£ £
O 51 o 5
2 2
< <
I o T |
6 8 10 0 2 4 6
% Urban (5km) % Natural (5km)
c 15{ ¢) c 15{ d)
() ()
= 2
© @©
O 101 o 10
£ =
% 4
3 s 3 s
2 2
< <
I o T,
30 40 50 60 20 40 60
Housing opportunity Health/Environment

Figure 3. Garden use measured by hours per week spent in the garden during summer (May—October)
in relation to landscape biophysical features (a,b) and neighborhood social opportunity (c,d). Gray
circles represent mean values for community garden sites, and black lines represent generalized linear
regressions fit to the data distribution. Gray shaded areas are 95% confidence bands. Urban and natural
land cover percentages were arcsin transformed to meet assumptions of normality. Greater housing
opportunity indicates greater availability of sufficient and affordable housing in a neighborhood.
Greater health and environment opportunity describes greater access to healthcare amenities and better
health or quality of the physical environment in a neighborhood.
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4. Discussion

Our investigation into community garden use and benefits shows the importance of urban
gardens in the provision of well-being benefits across a range of biophysical landscape and social
contexts within the Central Coast of California. We show that urban gardens can play different
roles for supporting community members’ well-being and that garden use also correlates with levels
of urbanization in the surrounding landscape as well as housing and environmental availability
in the surrounding region. These results support the common view that community gardens are
essential urban green spaces in rapidly urbanizing landscapes. They are also important for supporting
ecosystem services such as enhanced resident well-being and increased provisioning of food products
(i.e., provisioning services) to gardeners [25,56], in addition to a suite of other less tangible cultural
services to their users [23,28,32].

Fresh organic food production was stated as the primary benefit of urban gardening (58%) and,
unsurprisingly, this was consistent across counties and gardeners as the primary activity of an urban
garden. The importance of food for all gardeners in this system is clearly evidenced by food’s location
in the middle of the ordination plot (Figure 2) and furthers the argument that community gardening
can increase fruit and vegetable provision [25,26]. However, a number of other notable benefits were
highlighted such as mental health, connection to nature, family, and physical health. Many of these
benefits relate to and are being investigated within the current research on the benefits of urban
green space [7,57]. Thus, gardeners do not only identify their time in the garden as a time for food
production, but they report a variety of ways in which they gain additional benefits. This is evident
in the multifaceted ways in which gardeners perceive well-being improvement through their survey
responses. Similar to community garden literature in other regions, the responses especially illuminate
how these green spaces are important for social relations by facilitating interactions among family
and friends [33,58], cultural heritage values by growing culturally significant food plants [59], and
educational values by providing a space to share and teach agricultural knowledge [26,60].

Although well-being benefits are not spatially confined to a county, particular types of well-being
benefits tend to be situated along social advantage domains and landscape gradients. This suggests
that gardens provide specific services to groups of people in relation to their urban experience, and
that this in turn may be informed by the social and biophysical amenities that people experience
in their neighborhoods. In our study, we show that people who are surrounded by greater urban
and less natural land cover tend to spend more time in the gardens, whereas those that have more
natural land cover surrounding them tend to spend less time in the gardens. This interesting finding
suggests that gardeners’ use of garden space is either consciously or unconsciously mediated by the
availability of landscape-level natural land cover. Moreover, because more urban areas in this region
are also associated with lower social opportunities and therefore likely worse well-being, our findings
suggest that gardeners in these areas may have a greater need for well-being benefits and thus use
gardens more.

Based on self-identified well-being benefits and garden use behavior, we see that at one end of
the spectrum there are gardeners that tend to live in more natural landscapes and choose green spaces
like community gardens in which to spend their free time. Many state that they glean benefits from
gardens, including personal satisfaction, mental health, and connecting with nature. Community
gardening builds relations between humans and nature, develops nature appreciation, and expands
environmental awareness [61]. In addition, previous studies also demonstrate that individuals with
higher reported connections to nature spend more time in both private and public urban green
spaces [62] and that nature orientation can affect multiple aspects of people’s green space visitation
behavior [15]. Interestingly, however, we found that these gardeners actually reportedly spent less
time in these gardens compared to gardens in more urban landscapes. While these gardeners may
nonetheless have a higher preference for or access to natural landscapes in which to live and recreate,
less reported time in gardens may be because gardeners’ time is spread across many public and private
green spaces in their surroundings, rather than concentrated within gardens.
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At the other end of the spectrum, there are gardeners who live in more urban areas with less
access to public green spaces, natural land cover, and private green space. These neighborhoods
also generally have less access to social opportunities relative to more natural landscapes, suggesting
that these residents also have worse well-being to begin with. In these areas, community gardens
are potentially the only access urban residents have to green space and to receiving the ecosystem
services and human well-being benefits in a built landscape. It therefore makes sense that gardeners
who spend more time in their community gardens also live in areas with more urban cover and less
housing opportunity. This indicates that surveyed gardeners are likely more limited in access to urban
green space (both public and private) because of fewer and smaller private yards or reduced open
green space based on densification and housing costs. Here, gardeners living in these urban areas
with relatively poor well-being may have a greater need for the well-being benefits derived from
gardens, and consequently visit and spend more time in these gardens. As voiced by one gardener
in a garden in a dense urban context, one key benefit to the garden is “access to land now that we
live in an apartment—Iand that we can play and experiment with”. Shown here, gardeners in these
neighborhoods indicated that they appreciate and use their gardens as a green space (i.e., for its
biophysical or natural features) but also a space to connect with family and as spaces for learning and
knowledge exchange. This suggests that these spaces are vital and unique for social and community
relationships and thus social well-being. This finding supports conclusions that green spaces in urban
situations where vegetation and common areas are sparse, are critical for mediating social contact and
cohesion among residents through frequent visitation and use [36]. Thus, community gardens in more
densely built landscapes with little private green space are likely to be more multifunctional in their
uses and diverse in their impacts on well-being.

Gardens are important spaces for community and education. Gardens can provide safe areas
for community building and cultural exchange by incorporating cultural events for socializing [63].
Moreover, these are important places to pass on and foster knowledge of ecological systems and
skills such as food production to future generations [60,64]. Our research supports these findings, as
some gardeners highlighted the importance of these areas for “family” interactions, tradition, and
knowledge learning. Krasny and Tidball [60] place learning in community gardens as a form of civic
ecology education based on intergenerational community engagement and environmental stewardship.
Our results are evidence of these linkages with many gardeners stating that community and sharing
are key well-being responses along the education opportunity domain gradient. This suggests that
those gardeners that live in more educated neighborhoods use gardens to further develop their own
and others’ education through knowledge exchange in a communal environment. These gardeners
envision gardens as spaces to share ideas and grow food as a community, and may put more emphasis
on—and get more benefits from—the community gardens as a collective endeavor.

In this study, we investigated the self-reported use of community gardens and well-being benefits
derived by gardeners from community gardening across biophysical and social opportunity gradients,
and show that gardener responses tend to vary in relation to their neighborhood biophysical and social
context. Yet our analysis is limited to the scale of the gardener and to the scale of census tract data,
meaning that our results may not be generalizable to all gardeners within a garden (particularly where
we accessed only a small number of the garden population) or to other populations as we did not
use quantitative well-being metrics. Moreover, while a majority of surveys were given orally by the
research team (78%), using different techniques (e.g., other gardeners’ language assistance) to increase
our sampling effort to, for example, non-English speakers may introduce a conservative sampling bias
in our results. In addition, we only surveyed garden plot holders to answer how gardeners use and
benefit from community gardening, yet future work could access non-gardeners in the neighborhood
to explore how garden presence in an area may have spillover benefits by improving the broader
community well-being of many other residents [65,66].



Sustainability 2018, 10, 96 11 of 14

5. Conclusions

The greater California Central Coast region continues to grow in population, increase in the
density of structures in the built environment, and is one of the most inequitable urban regions in the
United States [38,67]. Urban consolidation and expansion threatens both private and public green
space access for urban residents and the ecosystem services they provide [68], especially for socially
disadvantaged groups who are already vulnerable to economic pressures [69,70]. Therefore, urban
policies and planning need to carefully consider the benefit that green spaces such as community
gardens provide to people, especially given our findings that this benefit and overall garden use may
be driven by social and biophysical surroundings. Community gardens are high quality green spaces,
especially in more urban areas, that provide multiple ecosystem services and have the potential to
enhance human well-being across multiple aspects. Policies and planning with an eye for sustaining
these benefits need to maintain the presence and longevity of community gardens in cities [71]. This is
particularly evident for—but not limited to—those neighborhoods most vulnerable to green space loss
where community engagement and connection to nature could be most vital.

Supplementary Materials: The following are available online at www.mdpi.com/2071-1050/10/1/96/s1.
Supplementary material will be published online alongside the manuscript, including Figure S1 and Tables S1 and
S2. Figure S1: Land cover matrix around community gardens, Table S1: Well-being codes and their descriptors,
Table S2: Landscape features and ROI values for all 25 community gardens.
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