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Abstract

This study explores strategic opportunities for improving access to and distribution of locally produced food.
Food consumption in urban areas often depends on long and distant supply chains and corporate
distribution points such as supermarkets. Poor integration of local urban food production is a source of food
insecurity as much as an ecological, social, and infrastructural problem. It creates pressures on the supply
and logistics of food distribution, challenging the resilience of the entire system, particularly in the context
of sudden (e.g., earthquakes, floods, bushfires) and slow-onset disasters, such as climate change. This article
explores how strategic spatial opportunities for community-oriented, urban food production sites could
make cities more resilient from a food security and social accessibility perspective. With the help of a case
study—urban community gardens in Christchurch, Aotearoa New Zealand—and geographic information
system (GIS) analysis, the article proposes a method to examine spatial accessibility to urban community
gardens and examines associated socio-demographic factors, in comparison to commercial food outlets
(supermarkets). The results suggest that the applied method is useful in examining the spatial accessibility of
gardens within their specific demographic context. They reveal that urban community gardens in
Christchurch are mainly located in more deprived areas and that walkable access to gardens is provided to
about one-fifth of the city’s total population. The article discusses the results within the context of specific
spatial and demographic urban characteristics, including low density, car dependency, and disaster
susceptibility, and provides suggestions for further research and urban planning policy.

Keywords
15-minute city; community garden; food access; food distribution; food resilience; food security; urban
agriculture

© 2025 by the author(s), licensed under a Creative Commons Attribution 4.0 International License (CC BY). 1


https://www.cogitatiopress.com/urbanplanning
https://doi.org/10.17645/up.9566
https://www.cogitatiopress.com
https://doi.org/10.17645/up.i395

S cogitatio

1. Introduction

Community gardens (CGs) have been broadly defined as community-managed, shared, green open spaces
for mainly horticultural uses that may comprise allotment-style and collectively operated gardens providing
a broad variety of social, economic, environmental, and cultural benefits (American Community Garden
Association, 2024; Guitart et al., 2012; Zheng & Chou, 2023). The many benefits of CGs have been widely
discussed, and it goes beyond the scope of this study to reiterate them in detail. They range from physical
and mental health to economic, food security, agrobiodiversity, and social interaction benefits (American
Community Garden Association, 2024; Raneng et al., 2023). Several authors have highlighted the role of
urban CGs in the context of disasters and disaster resilience (Chan et al., 2015; Kato et al., 2014; Okvat &
Zautra, 2014; Shimpo et al., 2019; Sims-Muhammad, 2012; Wesener, 2020). The National Research Council
(2011, pp. 13-14) defines resilience as “the continued ability of a person, group, or system to adapt to
stress—such as any sort of disturbance—so that it may continue to function, or quickly recover its ability to
function, during and after stress.” CGs offer many resilience-related benefits, including the mitigation of food
shortages following the disruption of supply chains, social and mental health services, post-trauma therapy,
positive emotions, and the provision of safe spatial settings. Benefits are often created incrementally,
e.g., through daily routines and social interactions that may help people prepare better for future crises
and thus increase the overall resilience of (urban) systems (Wesener, 2020). Benefits can often be
enjoyed by community gardeners and local communities alike (Anderson et al., 2019; Dubovd & Machég,
2019). The “spatial spread” of CG benefits beyond the immediate boundaries of a garden is also the focus
of this study through investigating the spatial accessibility of CGs to neighbouring urban areas and
associated communities.

Food consumption in urban areas depends often on long and distant supply chains and corporate
distribution points such as supermarkets. Poor integration of urban food production with the built
environment and associated problems with spatial accessibility are sources of food insecurity (Jensen &
Orfila, 2021) as much as an ecological and a social problem (Oscilowicz et al., 2022). While urban CGs are
often not able to produce enough food to supply even their immediate neighbouring communities, they
provide spatial potential as alternative food distribution points. This study does not assess the production
capacities of CGs, rather, we undertake a spatial analysis of urban CGs to investigate their potential as
alternative urban food production and distribution locations. The study follows the hypothesis that urban
CGs could provide accessible, community-oriented food production and distribution points based on local
supply chains as part of a wider strategic vision that may include collaborations with peri-urban food
producers. Creating an alternative food distribution network could make cities more resilient from a food
security perspective, more specifically, moving towards the direction of “all people at all times have access
to sufficient, safe, and nutritious food to maintain a healthy and active life” as defined by the World Health
Organisation, as cited in Toi te ora (2023).

Access to food sources has been examined by past studies showing that access to healthy and affordable
food, such as fresh fruits and vegetables, is influenced by residential distribution, including disparities between
neighbourhoods based on race and income (Block & Kouba, 2006; Chen, 2017; Giang et al., 2008; Glanz et
al., 2007; Hendrickson et al., 2006; Larson et al., 2009; Powell et al., 2007; Raja et al., 2008; Walker et al.,
2010; Zenk et al., 2006). Many urban areas do not have reasonable access to food sources, limiting access
to healthy food and food choice (Walker et al., 2010). Limited access to healthy food was found to correlate
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with poorer health outcomes—in areas with the poorest access to food, residents experience greater health
challenges with diet as a risk factor (Giang et al., 2008; Hendrickson et al., 2006; Schafft et al., 2009; Walker
et al., 2010). For the residents who lack access to a personal vehicle for travelling to food sources beyond
their immediate neighbourhood, living in a “food desert” can be even more detrimental (Lake & Townshend,
2006; Walker et al., 2010).

In addition to studies investigating spatial access to grocery stores, recent studies have also examined the
spatial and social access to alternative food sources such as CGs. Limerick et al. (2023), for example, examined
the percentage of the population who have 15-minute walking access to a CG in New York City, and how
demographical characteristics were related to the geographical distribution of the gardens. The results show
that over half of New Yorkers have 15-minute walking access to a CG. Neighbourhoods characterised by lower
income, a smaller proportion of white residents and homeowners, and higher rates of educational attainment
have even better access to a CG (Limerick et al., 2023).

While the literature on spatial and social access to food sources is extensive (Chen, 2017; Hendrickson et al.,
2006; Larson et al., 2009; Li, 2022; Limerick et al., 2023; Powell et al., 2007; Raja et al., 2008; Schafft et al.,
2009; Walker et al.,, 2010), much responds to the North American context, where the social and
infrastructural context is significantly different from Aotearoa New Zealand—the context in which this study
is conducted. Most Aotearoa New Zealand urban settlements have a much lower population density than
major urban settlements in North America and, indeed, many other countries in the world (World Bank,
2020). In 2018, Christchurch, the study area of this research, had 369,006 residents at a density of
260 people/km? compared to New York City’s 10,772 people/km? (Environmental Health Intelligence
New Zealand, n.d.; Open Data Network, 2018). Aotearoa New Zealand also has one of the highest rates of
car ownership in the world, with 818 light vehicles per 1,000 people in 2019 (Hipgrave, 2021). And among
Aotearoa New Zealand cities, the Greater Christchurch area has the highest rate of car ownership nationally,
with only 7% of households not owning a motor vehicle (Christchurch City Council, n.d.; Greater
Christchurch Partnership, n.d.). In comparison, more than half of New York households do not own a car
(United States Census Bureau, 2023b). However, in comparison to Christchurch, New York City has a highly
developed public transportation system, with a high proportion of residents relying on it for their daily
commute: 1.87 million New Yorkers use public transportation to commute to work, while only 1.06 million
travel by car, either driving alone or in a carpool (United States Census Bureau, 2023a). While Aotearoa
New Zealand’s cities and towns were built around cars following World War I, car ownership in Aotearoa
New Zealand is not universal (Pawson, 2014). In a society where cars and driving are the norm, individuals
without access to a car may experience inequities, particularly when it comes to accessing essential living
resources. From an environmental, social, and health perspective, active forms of urban transport in
Christchurch—particularly walking and cycling—have been recommended and promoted (Christchurch City
Council, 2012; Wesener et al., 2022).

In addition to promoting walking and cycling, the Christchurch City Council has also been promoting CGs as
a part of the city development through its Food Resilience Policy with a vision “for Christchurch to become
the ‘best edible garden city in the world™ (Christchurch City Council, 2016, p. 1). One of the goals of the
Food Resilience Policy is to have “physical and economic access, by all people, at all times, to enough food to
maintain an active and healthy life” (Christchurch City Council, 2014). According to Hanna and Wallace
(2022), among the major cities in Aotearoa New Zealand, Christchurch offers the most supportive regulatory
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framework for urban agriculture. The urban agriculture practices in Christchurch are facilitated by a
collaborative food resilience network and food resilience policy, CG guidelines, an action plan, and tools
such as a food foraging map and the Edible Canterbury web portal, demonstrating strong community and
institutional leadership and advocacy for urban food cultivation (Hanna & Wallace, 2022). These policies and
initiatives reflect Christchurch’s reforming identity of “garden city”—a legacy rooted in its abundance of
public parks and gardens, historically low-density living, early 20th-century ties to the Garden City
movement, as well as the long traditions of the communal gardening history of Indigenous Maori before
European settlement, which, while may not directly link to the “garden city” concept, resonate in its
contemporary practices (Hanna & Wallace, 2022; Morris, 2006, 2020).

Like many countries in the world, Aotearoa New Zealand is largely urbanised, with 87% of the population living
in urban areas (World Bank, 2023). The current zoning policies manage food production and urban housing
in a dichotomic way, with habitable land largely classified as either rural or urban (Davis et al., 2023, 2024).
This zoning approach deepens the urban-rural divide and thereby poses challenges to the management of
food flows from rural commercial agriculture to urban areas (Davis et al., 2023). Aotearoa New Zealand cities,
like most modern cities worldwide, rely almost solely on profit-driven commercial food distribution, which
provides efficiency but raises concerns about resilience and equity (Chan et al., 2015; Kato et al., 2014; Kharel
et al., 2024; Okvat & Zautra, 2014; Shimpo et al., 2019; Sims-Muhammad, 2012; Wesener, 2020).

The distinctive social, infrastructural, political, and historical context of Christchurch provides a unique lens
for studying the “physical and economic access” to food sources, as outlined in the aforementioned Food
Resilience Policy (Christchurch City Council, 2014). This study, therefore, takes a similar methodological
approach as Limerick et als (2023) study in New York City to examine how well sites of urban food access
are connected to people in Christchurch and how the connection is influenced by demographic factors.
By addressing these questions, we aim to gain a deeper understanding of the spatial distribution and
resulting accessibility of urban CGs and their potential as alternative urban food distribution spaces.
Additionally, we also seek to better understand how the existing spatial arrangement relates to various
socio-demographic groups, with a particular focus on deprived communities. Based on geographic
information system (GIS) analysis, the article proposes a method to examine spatial access to urban CGs and
associated socio-demographic factors in comparison to commercial food outlets (supermarkets). Based on
the 15-minute city concept (Moreno et al., 2021), the method has been developed with the help of a pilot
case study. The choice of Christchurch as a case study is meaningful to acquire a better understanding of
(walkable) food accessibility patterns in a low-density, car-dependent city.

2. Methods

Christchurch is the largest urban settlement in the South Island of Aotearoa New Zealand. It is home to a
population of approximately 396,200 (Christchurch City Council, n.d.). For the purpose of this study, the
boundary of the case study has been defined by Stats NZ's definition of the major urban area of
Christchurch (Urban Accessibility Indicator), as shown in Figure 1.

The first step of this study involved mapping urban CGs and major commercial food outlets—supermarkets.
A list of CGs in Christchurch was obtained through the Canterbury Community Gardens Association, a regional
support network for CGs. Street addresses of gardens were verified via satellite maps and mapped in ArcGIS
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Figure 1. The urban boundary of Christchurch, defined by Stats NZ's Urban Access Indicator. Source: Adapted
from Stats NZ Geographic Data Service (2020) and Land Information New Zealand (2024), licensed under
CC Attribution 4.0 International.

Pro using the “Geocode addresses” tool. Thirty-four CGs were included in the analysis. In order to determine
how well these gardens can serve as food sources and potential food distribution points, we mapped the
catchment area of their 15-minute walking access. The “Network analysis” tool was employed to map the
“service areas” of the “facilities”—the CGs. The 15-minute walking access is defined as 800 meters on the
network, as an accepted standard (Limerick et al., 2023).

We overlaid the latest Stats NZ census data onto the service areas to link them with population and
demographic information. The dataset was based on Statistical Area 1 (SA1) units—the finest-grained census
zoning of the New Zealand census output geography. SAls normally encompass populations of 100-200
residents, with a maximum of approximately 500 residents (Stats NZ, 2021). This fine-grained zoning
provides more detailed information about population characteristics than at the mesh block level. In total,
there were 2,290 tracts within the urban boundary of Christchurch City at the New Zealand census SA1
level. We estimated the number of residents who were covered by 15-minute service areas in each SA1 tract
according to the percentage of areas with the service area. The “Tabulate intersection” tool was employed to
determine the percentage of each SA1 tract covered by the service area. The resulting number of residents
who have or do not have 15-minute access to a CG at the SA1 level was then summed to determine the
accessibility status at the city level. The percentage of the population serviced by 15-minute supermarket
access was determined following a similar procedure as for CGs. As all the large supermarkets in
Christchurch are owned by two corporations and are running under four brands, they can be easily identified
using Google Maps. In total, 35 supermarkets were included in our analysis.
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In order to explore the connections between food accessibility and demographics, we tested the correlations
between the accessibility to the two types of food sources (i.e., CG and supermarket) and a range of relevant
demographic variables of the SA1 tracts, including population density, the percentage of European
descendants, the percentage of the population with tertiary education degrees (bachelor's degree and
above), the percentage of New Zealand-born and overseas-born residents, the percentage of unemployed
residents, and median personal income. These demographic characteristics have been considered relevant to
CGs in previous research (Hawes et al., 2022; Limerick et al., 2023). The Euclidean distance between the
centroids of each SA1 tract and their nearest gardens and supermarkets was calculated using the “Near” tool
in ArcGIS Pro to indicate the typical accessibility of the residents in each tract to these facilities.

The percentages of the SA1 population for categorial variables such as ethnical groups, unemployment, and
education level were calculated using the census data. Some of the census categories were grouped to create

n o«

a single variable of correlation testing. For example, the categories for “bachelor’s degree,” “post-graduate
and honours degree,” “master’s degree,” and “doctorate degree” were grouped into “bachelor’s degree and
above.” The population density was calculated by dividing the population in each tract by the total area of

each SA1 tract.

We tested all the variables for the assumptions of Pearson'’s correlation (Table 1). While the scores of most
of the variables were approximately normally distributed, as assessed by visual inspection of Normal Q-Q
Plots, the distribution of the scores of distances to the nearest supermarket, distance to the nearest CG,
population density, the percentage of unemployed residents, and the percentage of overseas-born residents
were found positively skewed. To normalise these skewed data, a square root transformation was applied to
each of these variables. The transformed variables were then retested for their normality and found to meet
the normality assumption. Also, all demographic variables exhibited a monotonic linear relationship to the
accessibility variables and there were no significant outliers. Meeting all the assumptions, Pearson’s correlation
tests were run to assess the relationship between the proximity to CGs/supermarkets and the demographical
characteristics of each SA1 tract.

3. Results

About 20% of Christchurch’s population have 15-minute walkable access to a CG, while approximately 22%
have walkable access to a supermarket. The walkable service areas of both CGs and supermarkets together
serve about 35% of the overall population. However, only about 7.7% of Christchurch’s population have
access to both CGs and supermarkets within a 15-minute walking distance. The spatial distribution of CGs
and supermarkets are shown in Figures 2 and 3 respectively. While the percentages of the population
served by their 15-minute catchments are about the same, their spatial distribution patterns are different.
While the supermarkets are spread around the city relatively evenly, the CGs exhibit a more clustered spatial
pattern (as shown in Figures 2 and 3). Figures 2 and 3 also show that densely populated areas are more likely
to fall within the 15-minute catchment zones of CGs, whereas the spatial distribution of supermarkets
appears to be less relevant to population density. Also, most gardens are situated in areas with poorer
socioeconomic status and higher levels of deprivation, as shown in Figure 4. This pattern is echoed by
statistical correlations. The level of deprivation is defined by the NZDep 2018 index of deprivation, an index
developed to measure socioeconomic deprivation in Aotearoa New Zealand (Atkinson et al., 2019). A range
of sociodemographic factors were taken into account to determine the deprivation score, including lack of
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access to the internet, receiving a means-tested benefit, unemployment, lack of educational qualification,
etc. (Atkinson et al., 2019).

Legend
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Figure 2. CGs and their 15-minute walk service areas. Source: Stats NZ (2020), licensed under CC Attribution
4.0 International.

Legend

+  Supermarkets

[ ] 15-minute service area e N
Low population density il \ A
) . . ' 0 2.5 5 10
High population density e —— | {| o M e ters

Figure 3. Supermarkets and their 15-minute walk service areas. Source: Stats NZ (2020), licensed under CC
Attribution 4.0 International.
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Figure 4. Deprivation score and the service areas of CGs. Source: Stats NZ (2020) and University of Otago
(n.d.), licensed under CC Attribution 4.0 International.

Figure 5 illustrates the spatial distribution of the CGs and supermarkets, as well as their 15-minute walking
service areas. While the overlapped service areas (CG and supermarket) cover 7.72% of the Christchurch
population, the population covered only by the supermarket catchment and only by CGs account for 14.39%
and 12.91%, respectively, of the total population.

As for the statistical correlations, the results of the Person’s correlation tests reveal that there were statistically
significant, small correlations between proximity to CGs and all the factors outlined in Table 1. It is worth
noting that some of the correlations involve square root-transformed variables, including the percentage of
unemployed, the percentage of residents born overseas, and the population density.

Communities with a lower percentage of European descendants and New Zealand-born residents, as much
as a higher percentage of tertiary education (bachelor's degree and above), unemployment, overseas-born
residents, lower median age, lower median personal income, and higher population density can be expected
to have better access to CGs.

The results for supermarkets reveal a pattern similar to the correlations between demographical variables
and access to CGs. All variables, except for education level, show statistically significant correlations with
supermarket access. These correlations exhibit the same correlation directions and similar correlation strength
(correlation coefficient between .1 and .4) to those observed for CG access. The correlation between proximity
to supermarkets and the percentage of residents who have a bachelor’s degree or above is negligible and not
statistically significant.
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Figure 5. Spatial relationships between the service areas of CGs and supermarkets. Source: Stats NZ (2020),
licensed under CC Attribution 4.0 International.

This means that the communities with a lower percentage of European descendants, New Zealand-born
residents, as well as a higher percentage of unemployment, overseas-born residents, lower median personal
income, and higher population density can be expected to have better access to supermarkets.

4, Discussion

The study explored the question if urban CGs are accessible (walkable) distribution points for local food
production and potentially peri-urban production. The article developed a GIS-based research method to
examine and compare spatial access to urban CGs and supermarkets and analysed associated
socio-demographic factors. The selected case study (Christchurch) is an example of a low-density,
car-dependent city. The applied method provided detailed information on the spatial accessibility of
urban CG sites in Christchurch, as well as demographic details of the population catchment of 15-minute
walking proximity.

Only about 35% of Christchurch’s urban population have walkable access to supermarkets or CGs. This
relates to the city’s low population density and high car dependency. However, spatial distribution patterns
for CGs and supermarkets vary across Christchurch. Our spatial analyses revealed that the majority of CGs
are located in areas with higher levels of deprivation. CGs have often been observed in lower-income
neighbourhoods (Butterfield, 2020; Limerick et al., 2023; Opitz et al., 2016; Voicu & Been, 2008). However,
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Table 1. Pearson correlations between distance variables and demographical variables.

Distance to Distance to
supermarket community garden

(sqrt) (sqrt)

% European descendant Pearson correlation 211* 112%
Sig. (2-tailed) <.001 <.001
N 2,289 2,289

% Bachelor's degree and above Pearson correlation -.037 —.169xx
Sig. (2-tailed) .075 <.001
N 2,282 2,282

% Unemployed (sqrt) Pearson correlation -.126** -117**
Sig. (2-tailed) <.001 <;.001
N 2,285 2,285

% New Zealand born Pearson correlation .214** 212**
Sig. (2-tailed) <.001 <.001
N 2,289 2,289

% Overseas born (sqrt) Pearson correlation —.201** —.190**
Sig. (2-tailed) <.001 <.001
N 2,289 2,289

Median personal income Pearson correlation .204** .135%*
Sig. (2-tailed) <.001 <.001
N 2,289 2,289

Population density (sqrt) Pearson correlation —.262** -.221**
Sig. (2-tailed) <.001 <.001
N 2,289 2,289

Notes: * p < .05, ** p < .01 (2-tailed).

Hawes et al. (2022), differently, found that CGs in Detroit tend to cluster in affluent neighbourhoods. This
different pattern may relate to the geographical context such as low-density living and high vacancy rates of
shrinking post-industrial cities. In the case of Christchurch, we found lower median personal income to be
correlated with accessibility to CGs. The reasons may be twofold: Firstly, CGs, unlike other channels for
acquiring food (e.g., supermarkets), are often established and managed following a bottom-up approach
(Fox-Kamper et al., 2018). They serve as a means of self-sufficiency in response to urban disinvestment,
economic challenges, or limited food access (Limerick et al., 2023; Reynolds & Cohen, 2016; Taylor & Lovell,
2012). CGs often function as an economic opportunity for vulnerable communities to acquire cheap and
healthy food. Secondly, many socioeconomically deprived areas have more vacant land available for the
development of urban agriculture, which may contribute to the observed correlation.

However, our statistical analysis revealed also correlations between deprivation indicators and supermarket
access. In Christchurch, communities with a higher percentage of unemployed residents and lower median
personal income have better access to supermarkets than less deprived communities. Thus, our
supermarket-related analysis exhibits a different pattern from what was observed in previous studies,
particularly in the North American context, and associated discussions around food deserts (e.g., Walker
et al., 2010). This seems like an oddity—supermarkets are usually driven by higher profit margins, which can
be achieved more easily in wealthy communities. Possible explanations include the low-density,
car-dependent characteristics of Christchurch. Both supermarkets and CGs in Christchurch are located in
areas with higher population densities. However, wealthy areas in Christchurch tend to be located in
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low-density areas with predominantly residential land uses. In these areas, access to amenities is highly
car-dependent; most residents do their shopping by car. In a city where an overwhelming majority of the
population travels by car (Christchurch City Council, 2023), people base their locational choices more often
on factors such as land prices and school zones. Outside rush-hour traffic, many amenities in Christchurch
can be reached within a 5 to 10-minute car ride; driving is easy, and parking is often free.

CGs in Christchurch tend to be located in areas of a higher density, less affluent population, and higher
education degrees. Education attainment is another key but contradictory factor that often exhibits a
correlation to urban food accessibility. While higher education attainment is often associated with higher
median income, there are also correlations between lower-income, higher-education neighbourhoods and
CG accessibility (Butterfield, 2020; Li, 2022; Limerick et al., 2023). Two studies conducted in New York
observed that the communities of low income and the ones of higher education attainment tend to have
better access to CGs (Butterfield, 2020; Limerick et al., 2023). However, the interpretation of this interesting
observation varies. Li (2022) argued that while both groups exhibit the same food acquisition pattern, the
reasons behind the pattern are likely different. For example, Butterfield (2020) argued that in low-income
communities, CGs are often developed as a means of resisting disinvestment and improving access to
healthy food. In contrast, communities of higher education attainment are more likely to develop CGs for
addressing local sustainability concerns. Butterfield (2020) further suggested that the presence of CGs
nearby may indicate early signs of gentrification in these neighbourhoods, a trend also observed in Denver,
Colorado (Sbhicca, 2019). Neighbourhoods that undergo gentrification show often—at least to a certain
point—low-income and high-education patterns. While our study observed similar patterns, we did not
analyse gentrification and related demographics for Christchurch. Further research would be needed to
better understand the mechanisms of gentrification and how related factors contribute to the formation
of CGs.

Ethnic groups are another key demographical factor often considered relevant to the accessibility of CGs.
Evidence shows that the CGs in Detroit and Portland tend to be located closer to white populations (Hawes et
al., 2022), while studies conducted in Philadelphia (Meenar & Hoover, 2012), Toledo (Burdine & Taylor, 2018),
and New York (Butterfield, 2020; Limerick et al., 2023) found that CGs tend to be located in communities with
a higher proportion of non-white population. Our results reiterate the latter and find that the communities
with a higher percentage of non-European descendants tend to live closer to urban CGs.

In 2010 and 2011, the Canterbury region experienced two major earthquakes and a series of devastating
aftershocks. CGs provided a range of benefits including becoming places for social exchange, sources of
food when supply chains were disrupted, and post-disaster learning spaces (Shimpo et al., 2019; Wesener,
2020). Following the earthquakes, various bottom-up garden projects sprung up (e.g., Montgomery et al.,
2016; Wesener, 2015), and new policy frameworks such as the Food Resilience Policy (Christchurch City
Council, 2014) and related network organisations such as the Food Resilience Network were created. While
the Canterbury earthquakes accelerated community action around urban gardening, Christchurch remains
prone to slow-onset disasters related to climate change including floods, extreme weather events, and
sea-level rise. Such events do disproportionally affect urban populations that suffer already from
socioeconomic deprivation. Vulnerable communities would benefit from walkable access to affordable food
access points. For about 13% of Christchurch’s population, CGs are the only accessible food distribution
point within a 15-minute walk. This strengthens the argument that CGs could potentially become more
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relevant in providing alternative facilities for urban food distribution. Promoting local systems and food
distribution infrastructure that are not as prone to supply chain interruptions and related price hikes as, for
example, supermarkets, would make local food supplies in Christchurch less susceptible to disasters and
(economic) crises. Local, walkable food distribution points would remain more accessible in the case of major
disasters and global crises. In addition, urban gardens help mitigate climate change effects, e.g., by reducing
and sequestering carbon emissions (Edmondson et al., 2020; Okvat & Zautra, 2011; Richter et al., 2020),
reducing urban heat effects (Rost et al., 2020), or supporting stormwater retention and filtration (Pauleit &
Duhme, 2000). CGs could play a pivotal role in increasing disaster resilience and mitigating the effects of
climate change if their role as accessible distribution points for locally grown food were enhanced and
strategically promoted. Our analysis shows that, currently, only a minority of Christchurch’s population has
walkable access to urban CGs.

It would be advisable to not only support new gardens but also improve their potential benefits in terms of
accessibility and offer. This has potential implications for urban planning and design. For example,
establishing and promoting collaboration between urban CGs and peri-urban farms could increase the
availability of locally grown food distributed through CGs, particularly for vulnerable communities.
In Aotearoa New Zealand, peri-urban farms (food production landscapes that sit within the urban
hinterland), have greater production capacities, but due to their peripheral location and disconnection with
local distribution opportunities they often export their produce instead of selling it locally (Davis et al., 2023).
While production capacity and urban-peri-urban collaboration are important topics for future research, this
study focussed on the spatial potential of CGs to increase urban food resilience. Compared to supermarkets,
CGs in Christchurch are spatially as well as socially well-connected to act as local food production
distribution centres, even if walkability could be further improved to serve larger parts of the community.

5. Conclusion

The method developed within this research allowed for the spatial exploration of food access sites within our
case study site of Christchurch, and how their spatial location correlated to demographic and social conditions.
Itis envisioned that this method could be applied to other cities and settlements within Aotearoa New Zealand,
and internationally, to better understand the distribution and catchment population of food access sites.

Returning to the topic of urban food security, our research has shown that through analysing the spatial
configuration of food access sites, urban authorities and decision-makers will be better equipped to respond
to issues such as addressing urban food resilience through both urban policy and design. Like many
countries globally, the majority of Aotearoa New Zealand’s population lives in urban areas today. Over the
past few decades, the urban-rural dichotomy has been exacerbated by zoning policies segregating
agricultural-oriented and urban living-oriented land uses. This creates challenges in managing and organising
food inflows from rural areas—where large-scale, commercially driven agricultural production is possible—to
urban areas—where urban agriculture is emerging but will remain limited in scale of production and quantity
of produce. Food security in Aotearoa New Zealand, in essence, is not driven by a lack of food production,
but rather a lack of access (defined by low disposable household income and material deprivation).
A common solution in most major cities is to rely on profit-driven commercial facilities for food distribution.
While these market-driven approaches facilitate efficient distribution services, they also present challenges
related to resilience and equity. Our study examined the spatial opportunity of using CGs as alternative
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distribution points for food produced in nearby peri-urban or rural zones, where large-scale production
aligns with current legislative frameworks. The findings highlight that CGs are not only physically and socially
well-connected to a considerable proportion of urban residents but are particularly accessible to vulnerable
communities. This underscores the potential of CGs to contribute to addressing food security and equity
challenges. By integrating food infrastructure into a walkable urban form, cities and settlements would have
the opportunity to create a more food-secure urban population. Urban planning and design policies need to
support the development of new urban gardens in strategic locations to establish accessible, walkable food
distribution points. Including urban gardening as a strategic urban intervention into a more holistic urban
resilience policy framework could provide new opportunities for public funding and private investment
benefitting both gardens and local communities.

Limited by the availability of current and accurate data relating to the number and location of CGs, this
project sought to develop a method for understanding the spatial relationship of CGs and supermarkets, and
their social catchments. Results indicated that the method provides relevant spatial analysis, that when
inputted with up-to-date data, will have value in informing future urban planning. Although part of the
required dataset has limited temporal relevance in our case, this approach for analysing spatial catchments
and accessibility of urban food distribution infrastructure remains generalisable and applicable to similar
contexts where spatial data on food distribution points are available. Moreover, this approach enables the
investigation of correlations between the spatial patterns of food networks and geographical demographics
in contexts where census data are accessible and geospatially archived. Further research focused on
applying this method to other urban settlements or other types of food distribution facilities, such as
farmers’ markets, for example, will allow for a greater understanding of the spatial impact that location and
walkability of food distribution sites have on urban food security and resilience. Surveying urban populations
around their food access habits and strategies would allow for the testing and ground-truthing of our
hypothesis that spatial proximity to places of food distribution positively impacts food security. While we
interpreted the correlations between the spatial distribution patterns of food sources and the relevant
demographic factors through a review of existing literature, we acknowledge the need for a deeper
exploration of the mechanisms by which these demographic factors influence the distribution patterns,
particularly in the case of CGs. A more comprehensive understanding could be achieved by conducting
interviews with stakeholders of the CGs and supermarkets to gain firsthand and context-specific insights
into the correlations. Such interviews could also offer valuable perspectives on the feasibility of utilising CGs
as distribution points for food produced in urban peripheries, as viewed by the stakeholders themselves.
Additionally, a comparative study examining the differences and commonalities between supermarkets
(as an example of commercial food distribution places) and CGs (as an example of community not-for-profit
distribution places) would also be instrumental in better understanding the range of opportunities and
limitations of different urban food distribution places, in terms of their contribution to urban food security.
Further research into the social “ground-up” and policy “top-down” contexts of CGs will further expand our
understanding of the determinants impacting spatial distribution. Finally, future research into the potential
mutual benefit of peri-urban growers distributing their produce through a local network of urban CGs will
further allow for a better understanding of the opportunities of local food networks to positively impact
urban food security and resilience.
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