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Abstract

It has been widely recognized that income is by far the most important factor affecting food
insecurity for individuals and families. For those with low income and without a car, the local
built environment they journey through to get to food likely adds to the challenges of accessing
healthy and affordable food. Our study focused on understanding the challenges of obtaining
food in the local built environment, using insights voiced by community members through a
Photovoice study. We then used these insights to inform the assessment of populations without
easy access to food outlets in four case communities with relatively high proportions of
economically vulnerable individuals and families. Once a few of the relevant factors regarding
barriers were incorporated in the GIS analysis, the estimated population outside of areas having
access to supermarkets or any type of food outlets dramatically increased in both rural and urban
communities. More detailed investigations of the unique built and social environmental
conditions in both rural and urban communities are necessary, and the pairing of qualitative
insights with a spatial analysis may be helpful.
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Introduction

A large volume of food security research has thus far uncovered multifaceted factors that
influence how people obtain healthy and affordable food. Our understanding of food (in)security
issues has been deepened by a number of methods—quantitatively by assessing the association
with individual and socio-ecological factors (Breyer & Voss-Andreae, 2013; Dillahunt & Veinot,
2018; Guo, 2011; Huang et al., 2009), qualitatively through understanding lived experiences
(Freedman, 2009; Loopstra & Tarasuk, 2013; Meza et al., 2019; van der Velde et al., 2019), and
spatially by characterizing presence, density, and proximity to food sources using geographic
information systems (GIS) (Allard et al., 2017; Cochrane et al., 2019; Larsen et al., 2015; Zenk
et al., 2005). Scholarship has widely recognized that individual economic circumstances,
particularly low income, are the most significant contributors to food insecurity in Canada and
globally (Loopstra & Tarasuk, 2013; Nord et al., 2007). Various local built and social
environmental characteristics have been investigated as other important factors (Glantz et al.,
2005) that could exacerbate the challenges for low income individuals and households in
acquiring healthy and affordable food, therefore putting them at a higher risk of food insecurity.

For those with low income and without a car, the local built environment they journey
through to get to food likely adds to the challenges of accessing healthy and affordable food.
However, accounts of these challenges are typically elicited qualitatively, and not often
considered in research assessing the spatial accessibility of food outlets in communities (Caspi et
al., 2012; Meener, 2019). Our study incorporated the insights of community members from four
case communities on barriers to physical accessibility of food through a Photovoice study to
better estimate populations potentially at risk of food insecurity.

Background

Food security has been broadly conceptualized by the Food and Agricultural Organization of the
United Nations (1996) as “all people, at all times, hav[ing] physical and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for an
active and healthy life” (in FAO, 2008, p.1). As such, an assessment of food insecurity often
involves the question of access. In Canada, household food insecurity is measured as inadequate
or insecure access to food specifically due to financial constraints (Dachner & Tarasuk, 2018;
Tarasuk et al., 2016). Access is a complex concept that includes the multitude of ways that
individuals are either enabled to obtain goods and services or hindered from doing so.
Penchansky and Thomas’ (1981) theory of access includes five dimensions: 1) availability (if an
adequate volume of goods/services are there for users to have them); 2) accessibility (locational
relationships between goods/services and users); 3) accommaodation (the ways in which services
are provided, such as hours of operation); 4) affordability (relationships between prices of goods
and individuals’ ability to pay); and 5) acceptability (related to quality and characteristics of
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services). Saurman (2016) suggests that awareness (understanding of local contexts and needs in
the population) be added as a sixth dimension.

Perhaps the most commonly studied dimensions within these concepts of access are
accessibility and availability. A more sophisticated understanding of healthy and unhealthy food
exposure, as well as affordability, has also emerged with a use of comprehensive store audit tools
(Freedman, 2009; Horacek et al., 2018; Partington et al., 2015). Spatial accessibility research has
also advanced in its conceptual understanding of access in recent years, moving beyond simply
identifying low service areas—often described as ‘food deserts’—which oversimplifies the
possible mechanisms related to socioeconomic, cultural, and political contexts through which the
ability of individuals and families is determined (LeClair & Aksan, 2014; Macintyre, 2007;
Widener 2018). This area of research has also recognized that people do not always obtain food
in their particular residential environment, nor do they necessarily shop at the closest outlets
(Hillier et al., 2011). People are exposed to different food environments around their places of
work, school, and leisure (Chen & Kwan, 2015). More recent research has therefore shifted from
investigation of residential food environments using administrative area units to the evaluation of
activity spaces by tracking individuals’ routine movements (often with GPS) throughout the day
to more accurately assess their exposure to different types of food environments and the
influence this has on their food purchasing choices and behaviours (Widener et al., 2018).
Scholarship is also beginning to assess the accessibility of food outlets by more clearly
differentiating types of outlets such as convenience stores, farmers’ markets, farm stands, and co-
operatives (Jilcott Pitts et al., 2013; Van Hoesen et al., 2013), as well as community gardens,
food banks, and community kitchens (Kirkpatrick & Tarasuk, 2010), in their analyses. Further,
‘transportation barriers’—including not having affordable transportation options such as public
transit—have also been found to significantly influence how individuals (have to) make choices
on where and what types of food they obtain (Farmer & Minard, 2016).

Despite the relatively rapid deepening of our understanding of the complex ways
individual and environmental factors influence the state of food security/insecurity, it is not yet
clearly known how best to evaluate the mechanisms through which local environments influence
access to healthy and affordable food for people living in lower income areas. Carter et al.’s
(2014) critical review of the literature found that there has been a wide range of methodologies
and scopes in research examining the influence of local environmental characteristics (including
proximity to food outlets and types of places people live) on food insecurity, resulting in
inconsistent findings as to whether local environments are indeed a risk factor.

The role of more physical aspects of access—such as proximity and density of food
outlets—has particularly been subject to closer scrutiny (Shannon, 2016). For example,
Mclnerney and colleagues (2016) found a positive association between food destination density
in neighbourhoods and diet quality in Canadian adults. However, Kirkpatrick and Tarasuk’s
(2010) study of low-income families renting in low-income neighborhoods in Toronto showed
that proximity to food retail or community food programs did not mitigate the risk of food
insecurity, nor did neighbourhoods with poor geographic food access have particularly high rates
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of food insecurity. A more recent study by Allard and colleagues (2017) assessed the relationship
between spatial access to food and household food security by incorporating multiple measures,
including average distance to nearest food retailer, density of food outlets, and transportation
mode access. They too found no consistent significant relationship between food security status
and spatial access to food retailers between vulnerable and less vulnerable populations.

These studies demonstrate the importance of further untangling complex and
compounding relationships between geographic and individual factors, particularly for people
living in lower income areas (Breyer & VVoss-Andreae, 2013; Dillahunt & Veinot, 2018; Ma et
al., 2018). Our study is an attempt to partially fill this research gap through a spatial analysis that
reflects on the qualitative insights of community members.

Project context

This study builds on a Photovoice study, which was part of a large-scale community food
security research project conducted by the Food Action Research Centre (FoodARC), located at
Mount Saint Vincent University in the Province of Nova Scotia, Canada. The Activating Change
Together for Community Food Security (ACT for CFS) project has had enormous success in
bringing a wide range of community and government organizations together to co-create and
share knowledge of value with the local communities and province.

Food ARC’s ACT for CFS project

The FoodARC has focused on research in partnership with communities tackling food security
issues in Nova Scotia. FOodARC has played a pivotal role in influencing policy that seeks to
improve Nova Scotians’ access to affordable, healthy, safe, and culturally appropriate food that
is distributed in socially, economically, and ecologically sustainable and just ways (FoodARC,
2019). For over a decade, FoOodARC has produced a multitude of community-based study
outcomes, including issues of formal and informal food production, costs of obtaining food,
physical accessibility of food, accounts of experiences by vulnerable community members in
accessing food, and nutrition education programs across the province.

Between 2010 and 2015, FoodARC conducted a large-scale multi-partnership project,
Activating Change Together for Community Food Security (ACT for CFS), funded by the Social
Sciences and Humanities Research Council, a national research funding agency in Canada. The
project involved a partnership with over 70 organizations, including university, government, and
community partners at local, provincial, and national levels, with representation from a range of
disciplines and sectors. The purpose was to deepen the understanding of community food
security (CFS) in the province from the perspectives of diverse interest groups. The project
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followed a Participatory Action Research (PAR) methodology using community-directed
orientation to address questions that community participants identified themselves.

Part of the ACT for CFS project involved an investigation of poor food access in four
selected communities. Three of the four case communities were rural (Eastern Shelburne County,
Kings County Northeast, and Pictou County), while one was urban (Community of Spryfield). In
general, these case communities were serviced by fewer food outlets and were relatively
socioeconomically deprived compared with the provincial average (McNamee & Rainham,
2014). They had lower household income, contained areas with a higher proportion of low-
income households than the provincial average, and the three rural case communities had lower
employment rates than the provincial average (Table 1).

Table 1: Characteristics of the four case communities

Nova Eastern Kings Pictou Spryfield
Scotia Shelburne County County
County Northeast

Median age 43.7 49.7 441 45.1 40.3
% Single parents 17.4% 15.4% 17.4% 18% 29.7%
Average household $55,883 $45,044 $52,468 $53,175 $48,112
income (after tax)
% living in the lowest 26.4% 36.4% 30.6% 26.9% 37.0%
25% of median
household income DAs
Employment rates 56.8% 46.7% 53.9% 53.3% 58.7%
Population size 921,727 6,700 33,720 45,640 14,000
Geographic area size 55,284km? 1,964.6km? 523.2km? 2,889.9km? 14.1km?

Source: Canadian Population Census 2011 (Statistics Canada, 2011)
Note: Median age and employment rates shown are average values of the Dissemination Areas included in the

communities.

The ACT for CFS project also mapped the spatial coverage of existing food outlets in each
community based on 10-minute walking and driving distances. The spatial analysis component
of the project also identified sub-areas in each community with high socioeconomic deprivation
scores and low food outlet access, revealing that many of the sub-areas had high risks of food
insecurity (McNamee & Rainham, 2014).

Photovoice: Physical accessibility barriers in the four case communities

A qualitative study of the case communities compiled narratives of the lived experiences of study
participants in accessing (or having difficulties in accessing) food outlets through a series of
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Photovoice sessions. Photovoice is a type of participatory research method through which
community participants use photography and stories about their photographs to represent issues
they consider important (Nykiforuk et al., 2011). Twenty individuals from the four case
communities participated in the Photovoice session, which generated rich information through
personal accounts of challenges faced by the participants, revealing how multiple layers of
barriers influence the way participants obtain food. The challenges voiced included
considerations related to participants’ personal experiences, such as not owning a car, having to
carry many bags while walking with their children, and features of the environment itself, such
as the distance to food providers, poor road conditions in inclement weather, and a lack of
sidewalks.

The findings of the ACT for CFS project questioned the validity of using distance and
density alone as spatial access factors without taking into account the factors involved in the
journey to food outlets. Without taking these factors voiced in the Photovoice sessions into
account, the maps of spatial access to food outlets produced likely underestimated the level of
accessibility (i.e., geographic coverage of accessible areas) and food insecurity risks experienced
by vulnerable groups. Incorporating these environmental factors highlighted by the participants
could reveal a more “real” picture of spatial accessibility experienced by other vulnerable people.
Moreover, the project team found that a further evaluation of spatial accessibility reflecting on
the challenges pertaining to physical access to food identified from the Photovoice sessions
could potentially better inform policy related to the physical environment in a more specific way.

Objectives of this study

The objectives of our study were two-fold: 1. To more fully understand the challenges of
physical access to food faced by case communities; and 2. To compare the assessments of the
level of spatial accessibility to food with and without incorporating some of the key challenges
related to the journey to obtain food that were highlighted by community members.

In order to achieve these objectives, we used the results from the Photovoice component
of the ACT for CFS project, derived key barriers from the results of the Photovoice narratives,
and incorporated some of these key barriers into the spatial analysis of accessibility by
quantifying or spatializing them. We then assessed the differences in population coverage by
food outlets for each of the case communities before and after incorporating these key barriers in
the spatial analysis. Since our primary interest was community members who are often
considered vulnerable and at risk of food insecurity, we focused on spatial accessibility from the
perspective of those who do not own a car.
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Methods

This study took what Creswell (2003) called the “sequential exploratory” approach to a mixed-
methods study. This approach utilizes both qualitative and quantitative data, whereby one type of
data is collected and analyzed, and additional questions are then asked to build on these initial
findings. We extracted some key narratives from the Photovoice sessions that were readily
quantifiable across geographic space using available data, and accounted for these factors in
calibrating the area coverage by food outlets. Therefore, the qualitative component (narratives
from the Photovoice) precedes the quantitative component (assessment of the level of spatial
accessibility), and the quantitative phase incorporates data informed by the qualitative, in-depth
insights, in order to estimate the potential magnitude of challenges to food access at the
population level. The details of this process are described below.

7- Extracting “voices” from the Photovoice data

Under the ACT for CFS project, a rigorous process of coding and participatory data analysis was
undertaken to analyze the comprehensive data. The Photovoice component of the project was
intended to elucidate challenges and opportunities with respect to the journey to obtain food.
Photovoice is an increasingly employed PAR methodology (Nykiforuk et al., 2011) that involves
participants as co-researchers who, through photography, “produce visual narratives of their
experiences” (Nova Scotia Participatory Food Costing Project, 2013, p. 5). Group discussion
sessions then took place in order for participants to speak about their photos. Sessions were
guided by the PHOTO method (Latz, 2017, p.84), which frames five elements of the process for
participants to consider:

1. P: Describe your photo;

2. H: What is happening in your photo?;

3. O: Why did you take a picture of this?;

4. T: What does this tell us about your life?; and
5

O: How can this picture provide opportunities for us to improve life?

A total of 20 individuals from the four case communities participated in the Photovoice
study, which took place in November and December of 2013. The project team developed a clear
and detailed manual for conducting a Photovoice study. Following the development of the
manual, an extensive training workshop was conducted to ensure that participants were clear
about the purpose and process of the activity and that they understood relevant ethical issues, as
well as to practice taking photos. Participants then took photos to represent their everyday
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experiences, and they later came back for at least one of three facilitated group sessions to
discuss and reflect on their photos and stories together. Comments from the Photovoice sessions
were then transcribed and coded by theme.

The themes established from the Photovoice sessions—with a particular focus on the
physical environmental barriers to accessing food—were then extracted. Some key example
narratives were incorporated in the spatial analysis and are presented in the results section. Other
factors related to barriers to accessing food that point to individuals’ life circumstances prior to
the journey to obtain food—such as being short on cash and needing to take care of family
members—were not included, as they are not directly related to the physical environment.

2+ Quantifying and spatializing the “voice”

The Photovoice sessions yielded rich accounts of day-to-day challenges faced by the participants
in each of the case communities with respect to the physical accessibility of food. Although the
communities of the participants were identifiable, their comments were not considered as
representative of a particular community in Nova Scotia. Rather, they largely pointed to physical
elements common to most communities.

Three domains of physical barriers emerged from the Photovoice analysis:

Domain 1—Distance to large-scale, less expensive supermarkets as opposed to other,
more expensive corner stores;

Domain 2—Road conditions pertaining to the journey on foot; and

Domain 3—Means of transportation, including public transit and taxi services.

Drawing on the photo narratives under these domains, we collected data that allowed us to depict
these barriers using maps.

Domain 1—Distance to large-scale, less expensive supermarkets

For the first barrier identified above, we computed the service area coverage of supermarkets
specifically versus all food outlets (excluding restaurants). The ACT for CFS project had already
collected and geocoded the data for existing food outlets differentiated by store type. We
computed the service area coverage by 10-, 20- and 30-minute walking distances to supermarkets
specifically and to all food outlets. We focused only on walking distances as we are interested in
population groups who are vulnerable to food insecurity due to their economic circumstances,
and who tend not to own a vehicle.
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Domain 2—Road conditions pertaining to the on-foot journey

For the second domain, we mapped road steepness and lack of sidewalks, as highlighted in the
Photovoice sessions. We calculated the difference in elevation between the ends of each road
segment and determined that greater than a five-degree difference causes discomfort (and greater
danger of falling when slippery in winter) for pedestrians (Kockelman et al., 2001; Meeder et al.,
2017). The digital elevation model data were obtained from GeoNOVA, a geographic data
service unit of the provincial government. Sidewalk data were only available (from the same
source as data on bus stop location) for Spryfield and were not incorporated in the analyses of
the other three communities. If there was no sidewalk on either side of the road, we considered
that road to have barriers. After removing the road segments that were steep (in all four
communities) and those that had no sidewalks (in Spryfield only), we recomputed the service
area coverage.

Domain 3—Means of transportation

For the third domain, we computed the area covered by public transit (bus) and taxis by fee. Bus
stop location data were available from the municipal open data source (https://catalogue-
hrm.opendata.arcgis.com). Areas that were not covered by a 10-minute walk to a bus stop—
about 1km distance based on the average person’s walking speed (Daganzo, 2010)—were
considered to have a barrier. For taxis, the geographic area coverage was evaluated based on
three fare scales (one way)—$20, $30, and $50—using information provided by a taxi company
showing fare-by-distance in Halifax as an example (https://www.numbeo.com/taxi-
fare/in/Halifax). Among the four case communities, only Spryfield had regular public transit
services, and its entire area was covered by a taxi fee of $20. Therefore, public transit coverage
was computed for Spryfield, and fare-based taxi coverage was computed for the other three
communities (Eastern Shelburne County, Kings County Northeast, and Pictou). The spatial
analysis of service coverage was conducted using the Network Analysis function of GIS
software (ArcGIS 10.3, ESRI, Redland).

3+ Comparing the estimations of population coverage

Finally, we estimated proportions of each community’s population who may be at risk of not
having access to food, based on the geographic coverage identified in the previous step. We used
Canadian Census population data at the Dissemination Area (DA) level—the smallest census
geographic administrative area for which population data are available—through the Dalhousie
University Library database. Since residents were not uniformly spread across each census area,
population covered by a given geographic range (by 10 minutes walking distance, for instance)
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was estimated using counts of buildings weighted by an average population size per building as
determined for each DA; for the four case communities, this ranged between 1.7 and 2.6 people
per building. The building point location data were available through GeoNOVA.

Results

The following section presents the results of the study, first describing the Photovoice results
regarding the three domains of physical barriers to accessing food. Then, we present examples of
maps for one of the case communities demonstrating population coverage before and after taking
into account the spatial data representing the barriers related to each domain. Lastly, we describe
how the levels of spatial accessibility (i.e., population coverage) for each case community
changed when these barriers were considered for each domain.

Domain 1- Distance to large-scale, less expensive supermarkets as opposed to

more expensive stores

Among the important insights voiced by participants from both rural and urban case
communities was the distance to food outlets. This was unsurprising, as the challenges related to
distance are consistent with the existing literature on food security (Larsen & Gilliland, 2006;
Sharkey, 2009; Slater et al., 2017; Smith et al., 2010; Wrigley, 2002). A photograph taken by one
of the rural case community participants (Figure 1) illustrates the point that distance is always an
underlying barrier that individuals mitigate through various coping strategies, such as asking
friends to drive to the store, walking sometimes long distances, or taking a taxi.
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Figure 1: Photo by Cynthia Duncan “Distance Matters”
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The problem, however, is often not distance to any stores, but rather distance to cheaper, higher
quality food outlets. For instance, a Photovoice participant commented, “So it's just an example
of the accessibility...but for me, if [ wanted to buy food that is not in a convenience store that
costs twice as much, I would have to drive 27 kilometers really” (Community Member A,
Photovoice). This observation is echoed by another member in the same community: “Small
corner stores and markets within walking distance carry items which are typically priced higher
than similar items in a larger grocery store. Selection and variety are usually diminished as well,
especially with regards to fresh meats and produce” (Community Member B, Photovoice). A
leader of Northeastern Kings County’s Kids Action Program also commented, outside of the
Photovoice session, “It’s quite a distance to get to a grocery store now. There are still a few other
stores in the area, but they’re smaller and more expensive. And there’s no bus service, so people
really need a vehicle or someone else to drive them around” (as cited in ACT for CFS, 2015, p.
61).
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Figure 2: Map 1: Area coverage by walking from all food outlets (left) and supermarkets
specifically (right)
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Map 1 (Figure 2) shows comparisons between the spatial accessibility of all food outlets and
large-scale supermarkets specifically in Kings County as an example. Table 2 shows that the
proportions of the population outside of 10-, 20-, and 30-minute walking distance from all types
of food outlets in the case communities reflect rurality, with Eastern Shelburne County and
Pictou having some of the largest proportions of people outside of this range of coverage. Once
spatial coverage was computed for supermarkets specifically, the proportions of people outside
of this range further increase to nearly 80% or higher in all communities. However, the
proportion of people outside the coverage of 10-minute walking distance in Spryfield doubles
once supermarkets were specifically considered, becoming fairly equivalent to other more rural
communities. In other words, only 10% to 20% of community members have access to
supermarkets within 10-minute walking distance, regardless of rurality. Although we also
presented coverage for 20- and 30-minute walking distance, it is unlikely that community
members would regularly walk for longer periods of time carrying grocery bags.
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Table 2: Comparison of the proportions of the population living outside of 10-, 20-, and 30-

minute walking distance from all types of food outlets versus supermarkets specifically in case

communities
Population outside of coverage by Population outside of coverage by
all food outlets supermarkets specifically
Total population 10- 20- 30- 10-minute  20-minute  30-minute
size minute minute minute walk walk walk
walk walk walk
Eastern 6,700 73.6% 65.2% 59.6% 95.6% 84.4% 80.2%
Shelburne (+22.0%)  (+19.2%)  (+20.6%)
County
Kings 33,720 60.2% 39.3% 28.6% 91.6% 74.3% 61.3%
County (+4313%)  (+435.0%)  (32.7%)
Northeast
Pictou 45,640 69.9% 51.8% 43.8 % 88.1% 70.2% 60.6%
(+18.2%) (+18.4%) (+16.8%)
Spryfield 14,000 53.0% 5.8% 0.6% 81.5% 52.2% 13.0%

(+28.6%)  (+46.4%) (+12.4%)

Domain 2+ Road conditions for the on-foot journey

The Photovoice participants also revealed that walking for even a short distance to a store is
often not a simple matter. The amount of food an individual can carry while walking or biking is
influenced by topographic characteristics and maintenance conditions of the roads. The same
distance is not necessarily equal in terms of how easy or difficult it is to travel. For instance, if
the return journey to a store involves steep hills, it exacerbates the difficulty of carrying
groceries, even for a short distance. One community member explained, “I walked... When I
lived in [...], I had no source of transportation. I’d walk my kids back and forth to the daycare
and the grocery store, and lug like six bags up the hill and home” (Community member E,
Photovoice).
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Figure 3: Map 2: Hilly roads in Kings County Northeast
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Map 2 (Figure 3) shows the distribution of roads classified based on slope (greater or less than
five degrees) in Kings County. In Kings County, hilly roads are concentrated in relatively more
populated areas surrounding its two largest towns, Kentville and New Minas. Sidewalks are
critical built environmental features for protecting pedestrians and making them feel safe while
walking. Since many food outlets are often located on main streets, sidewalks may be available
around them. However, residential streets are often not equipped with sidewalks. Since rural
jurisdictions do not routinely collect sidewalk data, we were unable to analyze the levels of
sidewalk coverage in rural case communities. Of the four case communities, sidewalk data were
therefore only available for Spryfield. As seen in Map 3 (Figure 4), a considerable number of
road segments do not have sidewalks, including some of the main streets where automobile

traffic is heavy, and the speed limit is high.
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Figure 4: Map 3: Roads with and without sidewalks (Spryfield)

Legend

Roads with Sidewalks
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Table 3: Comparisons of the proportion of population who cannot reach food outlets without
walking on steep roads (all communities) or roads without sidewalks (Spryfield)

Population outside of coverage by

Population outside coverage requiring

supermarkets trips on roads with greater than 5-
degree slopes
Total population Outside Outside Outside Outside Outside Outside 30-
size 10- 20- 30- 10- 20-minute minute
minute minute minute minute range range
range range range range
Shelburne 6,700 95.6% 84.4% 80.2% 95.7% 85.5% 80.3%
County East (+0%) (+1.1%) (+0.1%)
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Kings County 33,720 91.6% 74.3% 61.3% 94.5% 87.3% 80.1%
Northeast (+2.9%) (+13.0%) (+18.8%)
Pictou 45,640 88.1% 70.2% 60.6% 93.0% 81.2% 74.3%

(+4.9%) (+11.0%) (+13.7%)

Spryfield 14,000 81.5% 52.2% 13.0% 90.8% 88.3% 86.7%
(+9.3%) (+36.2%) (+73.7%)

Population who has to walk on a road
without sidewalks or that must traverse
greater than 5-degree slopes to get to
food

94.8% 88.4% 88.2%

Once the slope of roads is taken into consideration, the population outside of supermarket
coverage further increases in all of the four case communities. For Spryfield, we were also able
to identify the proportion of residents who either have to walk on a street without sidewalks or
have to walk on a road greater than 5 degrees in slope (Table 3). It is important to note that, even
if sidewalks are present, many of them are not well maintained (ACT for CFS, 2015; Figure 5),
which often presents difficulties related to reduced safety for those sharing the road with motor
vehicles. As one participant pointed out, “One of the many crumbling sidewalks in [...]... Itis a
constant obstacle course maneuvering up and down street by foot. | cannot even imagine trying
to do so with a mobility issue such as needing a cane, crutches, or a wheelchair” (Community
Member, Photovoice). While we were unable to include the barriers related to the dilapidated
conditions of roads and sidewalks in this analysis, it only worsens the level of spatial access
rather than improving it.
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Figure 5: Photo by Shelby Caldwell

Domain 2+ Challenges with means of transportation, including public transit and

taxi services-

Accessibility barriers due to distance could be alleviated substantially with residents’ improved
access to a public transit system. For instance, although high proportions of the residents in
Spryfield are outside of 10-minute walking distance to food outlets (53% for all food outlets and
81.5% for supermarkets), all residents live within a 10-minute walk of at least one bus stop.
However, there are virtually no public transit services in Pictou, Kings County Northeast, and
Eastern Shelburne Counties.

Many participants in the Photovoice sessions discussed the difficulties of affording a car,
the cost of taxis, and having limited or no public transit service (ACT for CFS, 2015). A person
who does not own a car needs to take a taxi, get a ride with a friend or family member, or access
one of the limited (and not well-known or advertised) community transportation services. Taking
a taxi is unaffordable for some and reduces money available to spend on food for many people
living on low incomes. Some participants elaborated on costs associated with transportation and
how this influences their decisions. One community member said, “I try to budget in the fresh
fruits and vegetables and I go...the cab was 25 dollars off the mountain to [...] and that was a
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certain point in [...], if you go any further then it's more uh so it was 25 uh dollars there and then
if I wanted to go to [...] farm market because I really loved going to [...] farm market to get my
stuff it was an extra thirteen dollars because it was an out of the way trip” (Community Member
C, Photovoice). Another participant added, ““I spend 250 dollars just on transportation alone in a
month just to get my groceries and stuff to and from home and | have to do it a lot now...I find it
hard breathe up and down the hill as things progress more and more” (Community member D,
Photovoice). According to a third community member, “Well if you live in the municipality as
opposed to the town and you want to get to [...] to get grocery shopping you’re looking at $25,
$20-$25-$30 [of taxi rides]” (Community member E, Photovoice).

Figure 6: Map 4: Areas covered by $20, $30 and $50 one-way fares from all food outlets (left)
and supermarkets specifically (right)
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The lack of regular public transit services in these three rural communities means that residents
often rely on taxi services, unless they have family or friends that they can ask to drive them to
stores as needed. Residents outside of a $20 taxi fare range must often spend more than $40 to go
to a food outlet and back if they do not have a car and cannot ask family or friends to drive them.
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Figure 6 (Maps 4a and 4b) shows a comparison of the areas covered by $20, $30 and $50 taxi
rides (one-way) in Pictou, where Map 4a includes all food outlets, and Map 4b includes only
supermarkets. With the exception of Spryfield, at least some proportion of the residents of each
community are outside of the areas in which a food outlet can be reached via a $20 taxi ride
(one-way). The proportions of each population outside of the three taxi fee ranges vary across the
case communities (Table 4), although the populations in areas outside of a $30 or $50 taxi ride
range are relatively small in all four communities. Over one third of the population of Eastern
Shelburne County was outside of a $20 taxi ride range of any food outlets, and nearly two thirds
were outside of a $20 range from supermarkets specifically. Kings County Northeast has a very
small proportion of the population outside of a $20 taxi ride range, as the majority of the
population lives in or around the town centre.

Table 4: Comparison of the proportions of each population outside of $20, $30, and $50 taxi ride
range from all types of food outlets and from supermarkets

Population outside of coverage by Population outside of coverage by

all food outlets supermarkets

Total population Outside Outside Outside Outside Outside

size $20 $30 $50 $20range $30range Outside $50
range range range range

Eastern 6,700
Shelburne 62.2% 48.8% 24.8%
County 36.2% 13.7% 4.4% (25.9+%) (+35.0%) (+20.4%)
Kings County 33,720 8.9% 2.0% 0.0%
Northeast 3.9% 1.0% 0.0% (+5.0%) (+1.0%) (+0.0%)
Pictou 45,640 34.0% 18.3% 9.3%
12.3% 4.0% 1.6% (+21.7%) (+14.2%) (+7.7%)
Spryfield 14,000 0% 0% 0% 0% 0% 0%

Note: calculations are based on fee by distance (Casino Taxi, 2019), where a $20 fare is equivalent to
approximately 10 km (including the start cost), or about a 10- to 11-minute drive, assuming an average
speed of 50 to 60 km per hour. This means that a $30 fare will be about a 15km drive, and $50 will be a
28km drive.

Discussion

This paper aimed to uncover a more realistic depiction of the extent of populations at risk of food
insecurity in four Nova Scotia communities by incorporating qualitative insights from
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Photovoice data into GIS-based spatial analysis. While individual and family income is one of
the most prominent risk factors for food insecurity, challenges in accessing food due to various
physical environmental barriers may exacerbate the risk of not being able to obtain sufficient,
affordable, and healthy food for individuals and families with low economic means. Our case
communities—and likely others in the province—are faced with a myriad of physical barriers
that are often not taken into account in the evaluation of accessibility of food outlets.
Unsurprisingly, once some of these barriers were incorporated into our spatial analysis, a
considerably higher proportion of residents were found to be outside of areas considered to have
access to food outlets that are more affordable and provide a comprehensive selection of food
items. Residents who live outside of the coverage areas and are in a socioeconomically
precarious position are likely to be at a higher risk of food insecurity.

We focused on qualitative narratives from the perspectives of individuals who rely on public
transit or walking to access food. With the exception of Spryfield, the case communities studied
do not have regular public transit services. While some community-based transportation services
exist, they are typically used for transporting the elderly to medical appointments, and do not run
frequently enough for routine grocery shopping for many residents in need. While some
Photovoice participants mentioned that they would sometimes ask friends and relatives to drive
them, reluctance in asking for favours on a routine basis was reflected in one participant’s
comment: “when you're relying on the kindness of strangers or family members to take you
grocery shopping you also don't feel like bringing home bags upon bags of things either”
(Community Member, Photovoice). Car-share programs are not yet commonplace. Therefore,
walking is likely the main (or even only) transportation option for many. Taxi rides are certainly
not the most affordable, yet some residents resort to this option to avoid relying on their friends
and neighbours.

Limitations of the Study

While we incorporated some key factors related to physical barriers to accessing food
highlighted by the Photovoice participants, we were unable to assess many other factors due to
lack of data. For example, participants pointed out that road (whether walking or driving)
conditions in Nova Scotia in winter are particularly challenging. For four to five months of the
year, icy roads and sidewalks make walking more difficult; people also must navigate rainy,
windy, hot, or cold weather year-round. Participants also discussed how barriers related to
navigating the built environment could be exacerbated for those with mobility challenges or with
young children in a stroller. Data pertaining to snow clearance or general road maintenance were
not available for all case communities. Although it was by no means our intention to incorporate
a comprehensive list of factors mentioned by Photovoice participants, our investigation was
limited by the availability of data that would have enabled more comprehensive investigation.
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Incorporating more factors in the analysis would likely reveal an even higher proportion of
people without easy access to food.

The barriers felt by community members may also be exacerbated by some time-related
factors. For example, having a bus stop nearby does not always mean that bus services are
available throughout the day. Food outlets’ hours of operation also vary, and uniform treatment
of all outlets” hours of operation likely overestimates the availability of food services, which
vary depending on day of the week and time of day. Typically, data that are available, including
those used in this study, do not differentiate based on time-related factors, which also likely
contributes to underestimation of the population at risk.

Our study focused on factors more easily addressed through alteration of the physical
environment than those amenable to interventions in a social (welfare) realm. The removal of
physical environmental barriers can help with the journey to access food, but this study does not
address challenges associated with other individual and family life circumstances. As one
community member commented: “(e)verything is accessible if you have a reliable vehicle and a
healthy food budget” (Community Member, Photovoice). Thus, improving individuals’ and
families’ economic conditions, alongside provision of affordable transportation, would be crucial
to reducing the risk of food insecurity (ACT for CFS, 2015). In addition to difficulties caused by
weather conditions and a lack of public transportation services, the Photovoice participants also
expressed the need for childcare in order to access food due to the challenge of bringing children
on grocery shopping and food bank trips, especially for lone parents (ACT for CFS, 2015).

Previously, the ACT for CFS study arrived at many policy recommendations related to
improving community food security in the province of Nova Scotia (ACT for CFS, 2015). These
included reviewing and changing by-laws related to transportation and incentivising businesses
providing healthy and affordable food; investing in public transportation in rural communities;
being creative with food provision methods such as grocery shuttle programs; and keeping the
cost of food items down through bulk food programs (ACT for CFS, 2015). Our present findings
add urgency to the need for implementing these recommended changes by showing the higher
magnitude of potential risks related to a lack of food access faced by the population using this
type of analysis compared to a simple density and proximity-based spatial analysis.

Challenges of food access in Nova Scotia’s rural and urban communities

Clearly, a higher proportion of the population is outside of walking-distance based food service
areas in rural communities. Besides the geographic sparseness of rural residents, market-driven
allocation of food services is also inherently biased against less dense areas. A globalized food
market characterized by “the trend toward monopsony and vertical integration of the food
production and distribution system” (Van Hoesen et al., 2013, p. 2) has largely diminished the
viability of small-scale neighbourhood food businesses, leaving many rural communities with
only a few chain grocery stores, and meaning that residents must often travel long distances
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(Lebel et al., 2016; Sharkey, 2009; Smith et al., 2010). About 40% of Nova Scotia’s population
lives in rural communities, which adds to the urgency of addressing built environmental barriers
in the province. Recognizing the differences between the realities of food accessibility in urban
and rural communities, including the presence or absence of large-scale, full-line grocery stores,
small general stores, and farmers’ markets, studies of food accessibility have started to
characterize accessibility to different types of food outlets in rural communities (Bustillos et al.,
2009; Lebel et al., 2016; Liese et al., 2007; Sharkey, 2009). However, there is still a limited
volume of research articulating experiences related to the lack of physical accessibility of all
types of food outlets in rural communities (Ball et al., 2006; Kirwan & Maye, 2013; McEntee &
Agyeman, 2010; Rodriguez & Grahame, 2016).

Although urban communities generally have better access to food outlets, they may also
face physical barriers that are not captured by studies based solely on distance or food outlet
density. Road slope or maintenance conditions, for instance, are not just rural issues. As
demonstrated in the Spryfield context, a much higher proportion of the population may be
outside of coverage areas once factors like road slope, poor road maintenance, or the need to
walk on busy roads without sidewalks are taken into account. A recent study (Zhang & Mao,
2019) found that disparities in spatial accessibility to food outlets between urban and rural
communities were narrower when multiple modes of transportation (walking, biking, public
transit, and driving) were incorporated in the spatial analysis than when only a single mode was
considered. Neither these findings nor findings from our study suggest that rural and urban
communities are equally disadvantaged. Rather, they suggest that more detailed investigations of
the unique built and social environmental conditions in both rural and urban communities are
necessary in order to better understand the challenges relevant to each of these contexts.

Conclusion

Much of current food-related policy research focuses on informing social policy and programs,
targeting individuals and families that are at risk of food insecurity by alleviating some of the
social and economic hardships they face. Our study looks at necessary changes in the built
environment, demonstrating what specific infrastructural conditions—whether natural or
anthropogenic—contribute to the proportion of the population facing challenges in accessing
food. The study is still simplistic and limited to a narrow scope. Notwithstanding these
limitations, our intention was not to incorporate an exhaustive list of potential physical barriers
in the analysis, but rather to see how the extent of spatial access in the case communities changed
once even a few key barriers were incorporated in the GIS analysis to determine spatial coverage
of the population. Therefore, our study is exploratory in nature.

Often, in-depth qualitative narratives are considered ‘soft’ evidence which is difficult to
translate into quantifiable measures. This study also represents an attempt to bridge the
quantitative-qualitative methodological division (Warde, 2014) for food research. The additional
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value of our study is that we took one step further in showing the collaborative process of
enhancing a spatial analysis of food access using community voices as critical attributes, without
which the real extent of barriers to accessibility may be grossly underestimated.
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