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Abstract

While Portland, Oregon, gains renown for support-
ing locally grown, sustainably produced, healthy, or
otherwise “good” food, it has failed to ensure
equitable access to said food. As parts of the city
gentrify, dislocated Portlanders find themselves
without access to fresh produce, contributing to
health dispatities among low-income and minority
residents. This research sought to understand
issues of food access among populations displaced
by gentrification and determine the best locations
for produce stands as a method to increase access
to fresh produce. It examines the concept of the
food mirage by studying the coverage of grocery
stores in Portland and proposes an alternative
intervention, produce stands, as a pedestrian-scale
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approach to address gaps in grocery store
accessibility for those without transportation.
Calculations using geographic information systems
(GIS) determine the ideal locations for produce
stands in walkable areas not served by transit or
fruit and vegetable markets and that house a high
number of residents displaced by gentrification.
The methodology returns appropriate sites in East
Portland, a historically underserved area of the city
facing disparities in obesity-related chronic disease.
This paper contributes to the research and practice
of food systems planning by incorporating
indicators of gentrification-driven displacement as
well as the built environment into a process of
spatial analysis to expand consumption of
affordable produce while providing entrepreneur-
ship opportunities for disadvantaged residents.
Food justice activists can use this methodology to
determine areas of need and account for assets of
the built environment in order to site a food access
intervention that remains largely underutilized in
North American cities.
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Introduction

Gentrification, Food Mirages, and Landing

Zones in Portland

Portland, Oregon, long known as a pioneering city
in its efforts to support locally grown, sustainably
produced food, is currently facing an influx of
young urban professionals from across the country,
due perhaps in part to its success in incorporating
fresh food grown just outside its urban growth
boundary. The gentrification of the city and the
resulting rise in housing costs have pushed long-
standing residents out of their central-city
neighborhoods (Goodling, Green, & McClintock,
2015). The degtee to which an increase in access to
healthy, sustainable, local, or otherwise “good”
food drives gentrification and its sister phenome-
non, displacement, remains in question (Hanser &
Hyde, 2014; Hyde, 2014). However, the changing
cultural landscape brought by gentrification can
dismantle the community’s food system as sources
of food evolve to fit the demands of new residents,
leaving long-time residents feeling culturally alien-
ated and unable to afford nutritious food
(Anguelovski, 2014; Ocejo, 2014).

As outsiders flock to Portland for its high
quality of life and reputation for sustainability, due
in part to its booming food scene, many underpriv-
ileged Portlanders find themselves pushed out of
their homes due to rising housing prices. Bates
(2013) classified the stages of gentrification and
displacement in Portland neighborhoods and
identified certain ateas as “landing zones,” or
neighborhoods to which displaced people move.
These neighborhoods have seen an increase in the
number of poor residents, ethnic minorities, and
people with lower education levels. Landing zones
mostly lie east of 82nd Avenue, a cultural and
demographic dividing line that cuts through the
city from north to south (Goodling et al., 2015).
East Portland and North Portland contain dense
regions of high-poverty neighborhoods with poor
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health outcomes, and they are home to a large
percentage of the county’s communities of color
(Kristina Smock Consulting, 2014). African
American, Latino, and American Indian popula-
tions in Multnomah County exhibit significantly
higher obesity rates, and African Americans exhibit
elevated mortality rates correlated with coronary
heart disease, diabetes, and cancer (Fuller, 2014). In
a review of the literature, Bell, Mora, Hagan,
Rubin, & Karpyn (2013) pinpoint lack of access to
fresh produce as a key factor contributing to
disparities in diet-related chronic disease among
low-income populations.

While urban neighborhoods across the country
house pockets of underserved residents who lack
geographic access to full-service grocery stores that
offer fresh produce and other healthy foods, Port-
land has flipped the phrase “food desert” on its
head. Rather, Portland, a city known for its eatly
innovation and support of local food systems,
exemplifies a “food mirage.” Originally expressed
by Short, Guthman, and Raskin (2007) and
expanded upon by Breyer and Voss-Andreae
(2013), the term represents an area in which resi-
dents have geographic access to food sources but
lack the economic or cultural means to take
advantage of them. Indeed, low-income residents
often travel outside their neighborhoods to
purchase groceries at a lower price (LeDoux &
Vojnovic, 2014; Shannon, 2014; Walker, Fryer,
Butler, Keane, Kriska, & Burke, 2011), demonstrat-
ing that cost supersedes convenience in determin-
ing where to purchase food (Alkon, Block, Moore,
Gillis, DiNuccio, & Chavez, 2013; Barnes, 2005).

A neighborhood in Gresham, Oregon,
immediately east of Portland, exemplifies a food
mirage in which residents travel outside their
neighborhood to purchase groceries. Rockwood,
one of the most racially and ethnically diverse
neighborhoods that experiences some of the
highest poverty rates in the region (Cuneo, 2014),
houses a full-service Albertsons supermarket as
well as other smaller full-service stores. Low-
income residents, however, report traveling over
six miles (9.7 kilometers) to lower-cost sources,
most frequently a WinCo store northwest of the
neighborhood (see Figure 1). For residents with
access to a personal automobile, the trip costs
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Figure 1. Map of Grocery Store Coverage in Rockwood
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them time relative to a walkable food source. For
residents without access to a cat, a lack of north-
south transportation routes can extend the trip by
hours or render it infeasible (Cuneo, 2014). The
focus on the grocery store as panacea proves
inadequate for communities like Rockwood, in
which residents have geographic access to grocery
stores but still face economic bartiers that render
food inaccessible.

Alternative Intervention: Produce Stands

Inequities in access to nutritious food despite near-
comprehensive geographic coverage of grocery
stores in Portland suggest that considering grocery
stores as the only or primary source of fresh food
is problematic. First, in addition to taking advan-
tage of lower prices for nutritious foods, super-
market shoppers also take advantage of lower
prices to increase their purchases of unhealthy,
processed foods at supermarkets (LeDoux &
Vojnovic, 2014). Concerns about this have led to
calls for greater emphasis on the types of food
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offered at various sources when mapping food
access (Van Hoesen, Bunkley, & Currier, 2013).
Furthermore, because low-income residents
purchase food from sources other than super-
markets, such as small-scale grocers (Raja, Ma, &
Yadav, 2008), convenience stores, discount
grocers, ethnic markets, food co-ops (Shannon,
2014), and mobile markets (Robinson, Weissman,
Adair, Potteiger, & Villanueva 2016; Widener,
Metcalf, & Bar-Yam, 2012, 2013; Zepeda &
Reznickova, 2013), a narrow focus on the super-
market as the benchmark for food access over-
simplifies the food environment experienced by
vulnerable populations. While some choose cost
over convenience—exemplified by the Rockwood
residents who drive six miles to a store with lower
prices than the one in their neighborhood—those
without the ability to travel by personal automobile
or effective public transit are limited to the food
sources in their immediate surroundings, whose
fresh food may prove too expensive. The inability
of nontransitory residents to search for the most
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affordable grocery store
speaks to a need for a
fine-grained, pedestrian-
scale intervention.

One enterprise that
has seen success in other
cities is the produce
stand, which operates at a
scale smaller than the
supermarket and features
only nutrient-dense
foods. Portland has a
small number of fruit and
vegetable markets, but
New York City’s Green
Carts program represents
a new kind of food
source that could flourish
on Portland’s walkable
streets (see Figure 2).
Produce stands are
readily visible and con-
venient for people
traveling to and from
work by foot, bike, or
transit. Their low infra-
structure and overhead
costs could support a
program that offers pro-
duce at a low price
coupled with acceptance
of SNAP dollars. Identi-
fying appropriate loca-
tions for produce stands
could inform local farms
with a food access mis-
sion, like Zenger Farms
or Village Gardens Food
Works in Portland, as
well as similar organi-
zations found across the
country, of where they
could be most effective.
Produce stands also offer
the potential for job
creation for residents,
offering an entrepre-
neurial opportunity to
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Figure 2. Green Carts in New York City Offer Fresh Produce to
Neighborhoods Lacking Access and Create Jobs for Local Residents
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Figure 3. Context Map of Study Area
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run a stand in their neighborhood (Fuchs,
Holloway, Bayer, & Feathers, 2014).

Mapping Food Mirage Interventions

This paper uses geographic information systems
(GIS) to study geographic coverage of fruit and
vegetable markets in addition to supermarkets in
Portland, Oregon (see Figure 3), expanding upon
previous analyses measuring food access (Grindal,
Wilde, Schwartz, Klerman, Bartlett, & Berman,
2016; Larsen & Gilliland, 2008; LeClair & Aksan,
2014; Luan, Law, & Quick, 2015). It uses an alter-
native methodology to determine zones to which
people displaced by gentrification move. Finally, it
determines the ideal locations for produce stands
to increase food access in the face of gentrification-
driven displacement, offering a methodology
applicable to other cities experiencing inequities in
food access not ameliorated by the presence of
grocery stores.

Methodology

Data Sources and Management

Relevant data were acquired from the Portland-area
Coalition for a Livable Future’s Regional Equity
Atlas (REA), a bank of tabular data relating to
demographics, economic opportunity, built envi-
ronment, and health outcomes; from Oregon
Metro; from Esri Business Analyst; and from the
City of Portland Bureau of Transportation.

After inserting all city boundaries from an
Oregon Metro shapefile, all features except the
Portland boundary were deleted, and the data
frame was clipped to the boundary. Each data set
was reprojected to the proper projected coordinate
system, Oregon State Plane North, using the North
American Datum of 1983 (National Adjustment of
2011) in international feet.

Data Analysis

Demographic Indicators of Displacement

Census tract-level data from the REA was used to
determine which areas of Portland face the greatest
influx of people displaced by gentrification. Three
indicators (percentage change in population of
color from 2000 to 2010, percentage change in
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median income from 2000 to 2010, and percentage
of households below the poverty level) predict
areas classified as “landing zones” in the city. To
bring the tabular data into spatial form, each
spreadsheet from the REA was joined to a shape-
file from Oregon Metro based on the field
representing the census tract.

Next, the polygon vector features were con-
verted to a raster with an output cell size of 20 feet
(6.1 m) to show sufficient detail without creating
an unmanageably large file. After converting the
vector features to raster for each displacement
indicator, layers were symbolized with a red-to-
green color scale according to buckets suggested by
the REA.

Finally, a raster calculation was performed to
visualize areas of need based on the indicators of
gentrification-driven displacement. Parts of the city
deemed areas of need saw a positive change in the
population of colort, a negative change in median
income, and greater than 15% of households below
the poverty line. Because areas that could be classi-
tied as landing zones would have a higher poverty
rate than the average, a relatively low percentage
for families living below the poverty level was used.
Using the “and” operation in the raster calculator
gave a more consetvative estimate of landing zone
areas than the “or” operation. The following
calculation was used: (“PopColorRateChange_
Raster” > 0) & (“PercentChangeMedianlncome_
Raster” < 0) & (“PercentFamiliesBelowPoverty_
Raster” > .15).

Bus Stop Service Areas

Community food assessments in Rockwood
revealed that a lack of north-south transit routes
posed a challenge to residents without personal
automobiles seeking affordable groceries (Cuneo,
2014). For this reason, the analysis sought to
determine which areas of Portland were left with
such transit gaps in order to site produce stands in
those locations.

Conventional visualizations of transit coverage
that show simple buffers around transit lines do
not consider the importance of bus stops as the
actual locations where people board transit. Instead
of buffering bus lines or bus stops, the street net-
work within a quarter-mile (0.4 km) radius around
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each stop was visualized. Showing a street-based
service area recognizes that people cannot cross
over yards or climb over buildings to get to a bus
stop (Bell, 2015).

A shapefile of bus stop point locations from
Oregon Metro was acquired. A quarter-mile (0.4
km) buffer around each point was created and
rasterized for inclusion in later raster calculations.
Then street network data from Esti was intersected
with the buffer to visualize the street network
within a quarter-mile of each bus stop.

Proxcimity to Food Sources
Proximity to grocety stores was examined in order
to test the food mirage hypothesis, while proximity
to fruit and vegetable markets was examined to
best site produce stands in areas lacking coverage.
First, a shapefile of 2010 business locations from
Esti Business Analyst was selected by attributes
based on the city (Portland) and state (Oregon)
using Federal Information Processing Standards
(FIPS) codes. Supermarkets and other grocery
stores as well as fruit and vegetable markets were
identified based on the North American Industry
Classification System (NAICS). NAICS defines
supermarkets and other grocery stores as outlets
retailing a line of food such as canned and frozen
food; fresh fruits and vegetables; and fresh and
prepared meats, fish, or poultry, excluding conven-
ience stores (U.S. Census Bureau, 2012a). The
NAICS definition of fruit and vegetable markets
includes only establishments primarily selling fresh
produce (U.S. Census Bureau, 2012b). Irrelevant
listings on the layers were deleted based on person-
al knowledge verified by Internet searches, erasing
listings for wholesalers without a retail outlet (e.g.,
Odwalla) or locations that do not sell fresh produce
(e.g., Juicy Couture, Food and Water Watch).
Euclidean distance rasters for supermarkets
and other grocery stores as well as for fruit and
vegetable markets were created with an output cell
size of 20 feet (6.1 m) and an environmental setting
designating the city boundary as the extent. The
output raster was then reclassified into five manual
categories at quarter-mile (0.4 km) intervals.

Stiting Produce Stands

Finally, a raster calculation incorporated measures
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of gentrification-driven displacement, bus stop
coverage gaps, and proximity to fruit and vegetable
markets in order to determine the areas in which to
site produce stands (see Figure 4). The calculation
found areas that (a) met the parameters for gentri-
fication-driven displacement used above, (b) were
not included within a quarter-mile (0.4 km) street
network buffer around bus stops, and (c) were
located more than a quarter-mile from food
sources.

Figure 4. Raster Calculator Expression Used To
Determine Best Locations for Produce Stands

("PopColorRateChange_Raster" > 0) &
("PercentChangeMedianincome_Raster" < 0) &
("PercentFamiliesBelowPoverty_Raster" > .15) &
("Distance from Fruit and Vegetable Markets" >
1320) & (IsNull("BusStopBuffer_Raster"))

In order to further test the food desert/food
mirage concept, a calculation was performed using
supermarkets and other grocery stores as well as
fruit and vegetable markets.

Finally, the street layer and a sidewalk shapefile
from the City of Portland were overlaid. In addi-
tion to showing the sidewalk network onto which
produce stands could locate, examining the
sidewalk reveals gaps in coverage that could be
addressed to improve the walkability of an area.

Results

Demographic Indicators of Displacement

Census tracts in the central parts of the city
showed an increase in median household income
from 2000 to 2010, while the steepest declines in
median income occurred on the east and west ends
of the city and, to a lesser degree, in North Port-
land. Northeast Portland, census tracts on the
eastern edge, and a smattering of tracts across the
inner east side showed the highest percentages of
households in poverty. Finally, North and East
Portland saw the greatest increases in population of
color from 2000 to 2010 (see Figure 5).

The raster calculator incorporating the three
indicators of gentrification-driven displacement
returned areas of need primarily in North and East
Portland (see Figure 6).
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Figure 5. Maps Showing Indicators of Gentrification-Driven Displacement in Portland
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Figure 7. Street Network Visualization of Bus Stop
East Portland
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Bus Stop Service Areas

While most of the city enjoys coverage by bus
lines, gaps in the street network served by bus
stops exist in some parts of the east side (see
Figure 7).

Proxcimity to Food Sources
The Euclidean distance raster of supermarkets and
other grocery stores showed that an overwhelming
majority of the city was covered by a one-mile (1.6
km) radius around grocery stores. The only signifi-
cant areas more than one mile from a grocery
store, shown in purple on the map in Figure 8§,
represent Forest Park to the west, a golf course to
the north, and Portland International Airport to
the northeast. This supports the hypothesis that
most of Portland does not represent a traditional
urban food desert, in which people must travel
over one mile to reach a grocery store.

The result for fruit and vegetable markets,
however, tells a different story. A concentration of
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fruit and vegetable markets exists on the inner
eastside, and markets exist sporadically across the
rest of the city, but most of the city is not served
by fruit and vegetable markets within a one-mile
radius. More importantly, most of the city is not
served by fruit and vegetable markets within a
walkable quarter-mile radius (see Figure 9), leaving
these areas ripe for on-street produce stands.

Siting Produce Stands

The final raster calculation to site produce stands
returned no locations when incorporating the
raster showing proximity to supermarkets and
other grocery stores, meaning no gaps in grocery
store coverage exist according to the parameters
described above. This further supports the concept
of the food mirage, in which issues of food access
do not stem from geographic gaps in grocery store
coverage. The calculation based on proximity to
fruit and vegetable markets returned locations in
North and East Portland that could benefit most
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Figure 8. Proximity to Supermarkets and Other Grocery Stores
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from on-street produce
stands (see Figure 10).

The highlighted ateas of
North Portland, however,
house mostly industrial and
large-scale retail entities,
leaving a potential produce
stand without a significant
customer base. On the other
hand, all the selected areas
in East Portland contain at
least one school, ranging
from a Head Start site to a
high school, and three out
of four contain at least one
park. These community
assets nestled in residential
neighborhoods suggest that
pedestrian traffic to and
from schools or patrks could
likely support a produce
stand (see Figures 11
through 14).

Discussion

After using spatial analysis
to support the hypothesis
that Portland does not rep-
resent a food desert, char-
acterized by a lack of geo-
graphical access to grocery
stores, but rather a food
mirage, characterized by
geographic accessibility
coupled with economic and
cultural barriers to fresh
food, I posit that the city
could support on-street
produce stands as a method
to partner with local farms
with a mission to expand
access for vulnerable Port-
landers, especially those
displaced by processes of
gentrification. Improve-
ments or adjustments to the
outcomes found in this
study could be realized by
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Figure 10. Potential Locations for Produce Stands to Increase Access to Fresh Food
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incorporating different types of data. The data
chosen for this study were determined in part by
the need for consistent geographies. Because there
are numerous definitions and thresholds of
poverty, gentrification, and displacement, choosing
different measures will result in different, although
still meaningful, results. Affordable housing
organizations, for example, often focus on median
area income rather than poverty levels; the
Portland-area community land trust Proud Ground
uses 80% of the median area income as a cutoff for
the constituency it serves (Proud Ground, n.d.).
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Housing value change could also provide a more
direct measure of the effects of gentrification.
Using these measures or others could result in
more locations that could benefit from a produce
stand.

While the relationship between gentrification
and the growth in options for sustainable, locally
produced, or otherwise “good” food in North
American cities remains unclear, mounting evi-
dence suggests that low-income and long-time
residents are left behind as the cultural and eco-
nomic foodscape changes around them
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Figure 11. Highlighted Area in Southeast Portland. This area from SE 88th Avenue to SE 94th Avenue and SE
Salmon Street to SE Harrison Street contains Berrydale Park as well as the Creative Science School at Clark.
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(Anguelovski, 2014; Hanser & Hyde, 2014; Ocejo,
2014). This paper contributes to the discussion by
focusing not on gentrification as a nebulous,
unmeasured phenomenon but on the displacement
of residents it can cause without an intentional
policy to preserve affordability, using food access
as a lens. It incorporates measures of
gentrification-related displacement into a method
of spatial analysis to site a food access intervention
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that could expand consumption of affordable
produce while providing entrepreneurship
opportunities for disadvan- taged residents, an
opportunity that to date has been underutilized in
many North American cities. Food justice activists
can incorporate the methodology outlined in this
paper to determine areas of need; account for
assets of the built environment, such as the
relationship among sidewalks, residences, and
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Figure 12. Highlighted Area in Southeast Portland. This area from SE 112th Avenue to SE 117th Avenue and
SE Salmon Street to SE Lincoln Street contains Fir Ridge Campus, an alternative high school.
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community centers; and identify assets of a the methodology to other North American cities
community’s food system, such as nonprofit urban experiencing tensions between “good” food and
or peri-urban farms in order to increase access to gentrification, a complex interrelationship that
affordable produce in urban neighborhoods across urban neighborhoods will continue to navigate.
the country. Produce stands offer a fine-grained approach to
supportt food access in walkable urban neighbor-
Conclusion and Future Directions hoods for residents requiring low-cost goods
This paper outlined a novel process to site produce without the use of a personal automobile or public
stands as a food access intervention in neighbor- transportation. Future research could build support
hoods seeing an influx of displaced residents in for the proposed intervention by determining ideal
Portland, Oregon. It outlined the applicability of operating hours for food stands, in order to
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Figure 13. Highlighted Area in Southeast Portland. This area from SE 127th Avenue to SE 148th Avenue
and SE Taylor Street to SE Lincoln Street contains Mill Park Preschool, North Powellhurst School, Lincoln
Park Elementary, David Douglas High School, the Community Transition Program, Lincoln Park, and North
Powellhurst Park.
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accommodate weekday, weekend, and evening incorporated into the diet. This research focused
shoppers. It could also explore the potential for primarily on economic access to produce by using
expanding the product mix beyond fresh produce measures of gentrification-driven displacement as a
to include staple grains and sources of protein. proxy. In order to support the economic viability
The spatial analysis performed in this paper of local farmers growing at a small to medium

expands the focus in conversations of food access scale, future research could determine effective
beyond physical access to include financial access. funding mechanisms for programs focusing on
However, diet-related health inequities exist not food access. Further research could also dive
only due to a lack of access to fresh produce, deeper into the cultural barriers contributing to
whether defined geographically or economically. health inequities and their spatial determinants.
Cultural practices also determine the extent to Any intervention to increase access to nutritious
which fresh produce becomes successtully food among underserved residents should emerge
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Figure 14. Highlighted Area in Southeast Portland. This area from SE 162nd Avenue to SE 174th
Avenue and SE Salmon Street to SE Harrison Street contains Lynch View Elementary, a Head Start site,

and Lynchview Park.
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from the community itself, empower community
leaders to steer the process, and attend to the
cultural practices and desires of those it serves in
order to prove effective. .
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