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Abstract 
Local food system initiatives are an increasingly 
popular attempt to address environmental and 
social-equity problems that seem to be inherent in 
the conventional global food system. However, 
relatively few studies have been undertaken to 
assess the ability of local food system initiatives to 
ameliorate these concerns. This study focuses on a 
community with food system vulnerabilities related 
to geographic isolation and a marginal agricultural 
climate that limits local food production. The study 

seeks to develop tools to test hypotheses important 
to this community and others: whether local foods 
can be as physically and economically accessible as 
conventional foods. Using spatial analysis and 
quantitative price comparisons, the study concludes 
that at this time, locally grown foods in Fairbanks, 
Alaska, are not as accessible as conventional foods. 
The tools applied in this study could be used else-
where to develop a more robust literature on the 
impact of local food system initiatives on urban 
food systems. 

Keywords 
Alaska, food systems planning, geographic 
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Introduction 
The availability of food in a particular region or 
community does not guarantee food security for 
the people of that community (Sen, 1981). If access 
to food is not equitable, some sector of the popula-
tion is likely to experience food insecurity. Access 
to food requires that food be physically accessible, 
affordable, and culturally or personally acceptable 
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(Ericksen, 2008). As interest grows in increasing 
the amount of food grown within communities to 
feed community residents, in other words creating 
local food systems, it is important to assess 
whether local food system initiatives such as small-
scale farms, farmers’ markets, and community-
supported agriculture enterprises can provide the 
equitable access required to create a functional 
food system. Localization presents opportunities to 
address serious weaknesses in the conventional 
global food system (GFS), which relies on indus-
trial food production techniques and functions at a 
global spatial scale. But, without rigorous assess-
ments of nascent local food system (LFS) initia-
tives, we run the risk of replicating inequities or 
introducing new vulnerabilities in alternative food 
systems. Tools developed to assess food access and 
health issues, particularly among vulnerable popu-
lations, can be adapted to help LFS planners and 
practitioners better understand the current and 
potential role locally grown foods could play in 
food systems that achieve food access, nutritional 
security, and food security. 

Using both spatial analysis and quantitative price 
comparisons, this study compares access (both 
physical and economic) to local and nonlocal 
vegetables in the current food system of Fairbanks, 
Alaska. This study hypothesized that locally grown 
foods are not as physically or economically accessi-
ble to lower-income residents as they are to higher-
income residents. The study found that physical 
access to locally grown foods is lower for all Fair-
banks residents, regardless of household income, 
but that higher prices for locally grown foods are 
likely to reduce economic access for lower-income 
households. By assessing the state of nascent LFS 
initiatives in one community, this study tests the 
use of food access assessment tools as applied to 
locally grown foods, identifies several challenges to 
making local food access equitable across all socio-
economic groups, and highlights areas where future 
research might uncover solutions to these chal-
lenges. 

Food System Scales and Choices 
While the popularity and viability of LFS initiatives 
have increased in recent years, their specific role in 

building comprehensive, functional food systems 
has yet to be fully examined. The goals of food 
system localization are often summarized as 
reducing food miles and associated energy use and 
pollution (Pirog & Benjamin, 2003); providing 
food that has not been subject to long-distance 
shipping (Kloppenburg Jr., Hendrickson, & 
Stevenson, 1996); building community relation-
ships (Feenstra, 2002); increasing use of sustainable 
agricultural methods (Feenstra, 2002; Kloppenburg 
Jr., et al., 1996); supporting local economies 
(Feenstra, 2002); and improving food access by 
creating direct links between consumers and food 
production sites (Feenstra, 2002).  

LFSs are not inherently sustainable, environmen-
tally sound, or socially equitable — although they 
may make contributions to one or more of these 
objectives. LFSs have weaknesses, as does the 
more conventional GFS (Hendrickson & 
Heffernan, 2002), including susceptibility to local 
disease, climate, and disturbance patterns 
(Sundkvist, Milestad, & Jansson, 2005); over-
stressing of local resources (Sundkvist et al., 2005); 
and lack of social equity (Allen, 1999; Guthman, 
Morris, & Allen, 2006; Hinrichs, 2003).  

LFS initiatives have now been in place in enough 
communities for sufficient time to begin the 
process of evaluating their impacts, identifying 
their strengths and weaknesses, and developing a 
set of best practices that emerge from the process 
of assessment. To date there are relatively few 
studies that assess LFS initiatives’ contribution to 
food security in developed countries and cities. 
Most research has focused on a lack of social 
equity in participation in LFS initiatives (see: Allen, 
1999; Guthman, 2008; Hinrichs, 2003; Hinrichs & 
Kremer, 2002; Macias, 2008). A smaller set of 
studies has examined the contribution of LFS initi-
atives, particularly gardening, to nutritional out-
comes for participants. Blair, Giesecke, and 
Sherman (1991) and Alaimo, Packnett, Miles, and 
Kruger (2008) each found that community garden-
ers consume fruits and vegetables at higher rates 
than nongardeners. McCormack, Laska, Larson, 
and Story (2010) note the potential for both 
farmers’ markets and community gardens to 
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increase access to fruits and vegetables, yet stress 
that there is limited research assessing the specific 
health benefits of either type of LFS initiative. 

Several LFS studies have noted the lack of assess-
ment tools in this field (Grey, 2000; Hinrichs, 
Kloppenburg Jr, Stevenson, Lexberg, Hendrickson, 
and DeMaster, 1998; McCormack, et al., 2010). 
However, tools developed to assess general food 
access and the relationship between food access 
and health outcomes may be useful in assessing the 
state of LFS initiatives. Presence or absence of dif-
ferent types of food retailers in a particular geo-
graphic or demographic area is one indicator of 
access to food (Alwitt & Donley, 1997; Bodor, 
Rose, Farley, Swalm, & Scott, 2007; Guy & David, 
2004; Lee, Darcy, Leonard, Groos, Stubbs, 
Lowson, Dunn, Coyne, & Riley, 2002; Morland, 
Wing, Diez Roux, & Poole, 2002). Availability of 
certain types of foods, often fruits, vegetables, and 
low-fat dairy, in different types of stores and geo-
graphic areas has been used to determine whether 
local residents have access to healthful foods 
(Hendrickson, Smith, & Eikenberry, 2006) and 
how food access affects health outcomes (Inagami, 
Cohen, Finch, & Asch, 2006; Lane, Keefe, 
Rubinstein, Levandowski, Webster, Cibula, 
Boahene, Dele-Michael, Carter, Jones, Wojtowycz, 
& Brill, 2008; Wang, Kim, Gonzalez, MacLeod, & 
Winkleby, 2007), with the general finding that the 
type of store most available in a given neighbor-
hood affects residents’ body mass index. Costs of a 
selection of foods, usually a predetermined 
“healthy food basket,” have also been compared by 
geographic or demographic area (Donkin, Dowler, 
Stevenson, & Turner, 2000; Guy & David, 2004; 
Lee, et al., 2002), demonstrating that food costs 
and availability often vary within one community 
depending on the neighborhood. One of the most 
complete approaches to assessing food access is to 
determine how far, and by what method, consum-
ers must travel to reach particular types of food by 
mapping the distance from either individual resi-
dence (Algert, Agrawal, & Lewis, 2006) or neigh-
borhood (Sharkey, Horel, & Dean, 2010) to a 
variety of food sources such as supermarkets, small 
markets, and convenience stores. Some food access 
studies have included farmers’ markets in their 

assessments, but have focused on markets as a 
source of fresh produce without considering their 
status as purveyors of local foods (Bader, Purciel, 
Yousefzadeh, & Neckerman, 2010; Larsen & 
Gilliland, 2009). 

This study applies several of these methods of 
measuring general food access to the question of 
access to locally grown foods in order to assess the 
role local foods currently play in one community’s 
food system. Presence or absence of types of 
stores, presence or absence of locally grown foods 
in those stores, price comparisons between locally 
grown and nonlocal vegetables, and proximity of 
local and nonlocal food outlets to population cen-
ters are all examined in order to assess access to 
locally grown foods. 

These are not new tools, as is clear by the literature 
cited above. However, they are used in this study 
for two specific reasons: (1) they have not yet been 
applied to LFS-specific questions such as equitable 
access to local food resources, and this study pro-
vides an opportunity to test their efficacy in this 
context; and (2) in our efforts to build our 
knowledge base about LFS strengths, weaknesses, 
and best practices, we should use established, suc-
cessful, and replicable methods capable of pro-
ducing comparable data both within and across a 
variety of communities.  

If we wish to design food systems that meet com-
munity needs through the incorporation of more 
local production, we must explore the specific out-
comes of LFS initiatives on individuals and com-
munities. Fairbanks, as well as many other North 
American cities, is engaged in the process of 
building local capacity and it is important, early in 
the process, to identify existing community needs 
and the role of nascent LFS initiatives in address-
ing those needs.  

The Fairbanks Food System 
This research took place in Fairbanks, Alaska, 
primarily during the summers of 2006 and 2007 
and describes the community food system as it 
existed at that time. Assessments such as those 
conducted in this study must be repeated periodi-
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cally in order to 
track changes in the 
community, such as 
population shifts 
that might affect the 
food system and 
changes in the food 
system, such as in-
creases or decreases 
in local production, 
that might affect the 
community. 

Located at 64˚ 
north latitude, Fair-
banks is the urban 
hub of Interior 
Alaska (see figure1). 
The region is sub-
arctic, with average 
temperatures that 
range from -9.7˚ F 
(-23.2º C) in January 
to + 62.4˚ F (16.9º C) in July. Fairbanks averages 
10 days per year below -40˚ F (-40º C) and 13 days 
above +80˚ F (26.7º C) (Alaska Climate Research 
Center, 2008a). There are fewer than 4 hours of 
daylight at the winter solstice in December and 
more than 22 hours at the summer solstice in June 
(Alaska Climate Research Center, 2008b). 
Fairbanks receives an average of 10.56 inches 
(26.82 cm) of precipitation annually (National 
Agricultural Statistics Service - Alaska Field Office, 
2006). The average growing season for Fairbanks is 
115 days (Alaska Climate Research Center, 2008c). 
In the Fairbanks area, 16,834 acres (6,812 hec) of 
cropland were harvested in 2007; however, only 
340 acres (138 hec) of those were vegetables 
(United States Department of Agriculture, 2009). 
Agricultural capacity in Fairbanks is somewhat 
limited due to both climate and soils. There are no 
Class 1 soils, identified by the USDA as best for 
agriculture, in Fairbanks. There are approximately 
33,000 acres (13,355 hec) of Class 2 soils, which 
have moderate limitations on choice of plants and 
may require moderate conservation practices, and 
approximately 6,175 acres (2,499 hec) of Class 3 
soils, which have more severe limitations on plant 

choice and higher requirements for conservation 
practices, in the Greater Fairbanks soil survey area 
of 264,000 acres (106,837 hec) (United States 
Department of Agriculture, 2011).  

The Fairbanks North Star Borough (FNSB) 
encompasses the city of Fairbanks, the city of 
North Pole, and several smaller towns and had a 
2007 population of 97,484 people in 7,444 square 
miles (19,280 square kilometers) (U.S. Census 
Bureau, 2008b). Because almost all residents rely 
on a common set of resources for shopping, edu-
cation, and entertainment located within or near 
the city limits of Fairbanks, the FNSB is treated as 
one community; “Fairbanks” is used to refer to the 
community as a whole. 

The food system of Fairbanks reflects its blend of 
modern U.S. city and historic frontier town. Fair-
banks largely relies on the GFS to supply its food. 
Fairbanks’ geographic isolation relative to the con-
tiguous U.S., combined with its subarctic climate, 
mean that the vast majority of the community’s 
food is imported from great distances outside the 
state; only an estimated 5% of food consumed by 

Figure 1. The State of Alaska, Fairbanks North Star Borough, and Urban Centers
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Alaskans is produced in the state of Alaska 
(University of Alaska Fairbanks Cooperative 
Extension Service, 2006). The food system 
includes modern full-service supermarkets; con-
venience stores; small markets; local farms and a 
farmers’ market; as well as food acquired directly 
through subsistence hunting or fishing, gathering, 
or home gardening. The level of participation in 
subsistence activities makes Fairbanks unique when 
compared to urban areas outside of Alaska. Due to 
the manner in which subsistence resources are 
managed legally within the state, detailed statistics 
are not kept on urban hunters in Alaska; however, 
it is estimated that Fairbanks residents, on average, 
harvest and consume 16 pounds of wild foods per 
person per year (Wolfe, 2000). Although rural 
Interior Alaska residents harvest far more subsist-
ence foods annually (up to 613 pounds per 
person), wild foods remain important parts of the 
diet and culture of at least some urban residents. 
While this research focuses on retail-food access, 
all of these food sources contribute to the food 
system of Fairbanks and most other Alaskan 
communities.  

The first chain supermarket entered the commu-
nity in 1961 (Burgett, 1967). In 2007, Fairbanks 
had nine supermarkets. In addition to five super-
markets representing two national chains, Fair-
banks had one “club” store with an annual 
membership fee and one discount grocer, both 
owned by a major retail chain, one independent 
grocer, and one store operated by the U.S. Army, 
which is not open to the general public.  

The community’s history and culture, combined 
with current interests, have kept an LFS compo-
nent alive for more than 100 years. Gardening and 
small-scale farming has a rich history in the region 
(Lewis, 1998; Logsdon, 1983; Papp & Phillips, 
2007). Nevertheless, Fairbanks has struggled with 
issues of food self-reliance since its founding. Only 
rarely, for a few years in the 1920s, did the com-
munity come close to supplying all its necessary 
food from local sources (Lewis, 1998; Papp & 
Phillips, 2007). 

A growing interest in small-scale local food pro-
duction, combined with this historic interest in 
self-sufficiency, has helped several small farms, a 
farmers’ market, and a large community garden 
develop over the past 30 years. The most active 
local farms, in terms of local food system devel-
opment, however, are less than 15 years old.  

Geographic isolation combined with reliance on 
national chain supermarkets has implications for 
Fairbanks’ food security in the event of a system 
shock that disrupts transportation. One of the 
supermarket chains has a warehouse 350 miles 
from Fairbanks that supplies the entire state; the 
other chains have no warehouses in Alaska and 
must restock all their food directly from the lower 
48 states (M. Fern, personal communication, July 9, 
2007). Anecdotal estimates, based on discussions 
with supermarket employees, place the amount of 
fresh food on hand in the state’s supermarkets at 
two to three days’ supply at any given time. A 
shutdown of the transportation system that brings 
food into the state by truck, barge, or air could 
have serious impacts in Fairbanks.  

Fairbanks’ current food system has several points 
of vulnerability, both extra-urban and intra-urban, 
that are common to many North American cities: 
reliance on foods produced outside the region and 
shipped into the community (extra-urban vulnera-
bility); diminishing diversity in food suppliers; and 
migration of supermarkets out of urban core areas 
and into wealthier suburbs (intra-urban vulnerabil-
ities). Some of Fairbanks’ vulnerabilities are unique 
to high-latitude communities or those in marginal 
agricultural climates, particularly a short growing 
season and cold soils that limit local agricultural 
production.  

The similarities between Fairbanks and other U.S. 
cities allow the use of Fairbanks to test hypotheses 
about the role of locally grown foods in the current 
food system. The unique aspects of Fairbanks, 
namely geographic isolation and challenging cli-
mate, make this study imperative for the region as 
it manages the challenges of rising energy costs, 
climate change, and population shifts. 
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Methods 

Store Type and Availability 
To compare locally grown and imported foods, a 
sample of seven vegetables was used. Vegetables 
are the most consistently available locally grown 
foods that can be easily compared to imported 
foods. Meat, dairy, and fruits are produced on 
some farms in the Fairbanks area (United States 
Department of Agriculture, 2009), but in quantities 
too small to provide opportunities for consistent 
price comparisons. The study was conducted in the 
summer only (June–September), because locally 
grown vegetables are widely available only during 
the summer months. This is an admittedly small 
sample on which to base conclusions about food 
access. However, the sample is adequate to test the 
methods of food access assessment within the 
context of the Fairbanks food system, where the 
range of locally grown foods is relatively small.  

Five vegetables in the sample (broccoli, cabbage, 
carrots, lettuce, and potatoes) represent the top 
five vegetables by acres harvested in Alaska 
(National Agricultural Statistics Service–Alaska 
Field Office, 2006), which were assumed to be the 
most readily available vegetables locally. Two 
vegetables (tomatoes and zucchini) were the two 
most commonly grown vegetables among commu-
nity gardeners in Fairbanks and were, therefore, 
considered to be popular and common vegetables 
in the area. Information about commonly grown 
vegetables was gathered during discussions the 
author held with approximately half of all members 
(29 of 54 people) of the only community garden in 

Fairbanks in June 2006. 

A list was compiled of food stores in Fairbanks 
using online search engines and the local phone-
book. Fifty-five food outlets were identified and 
forty-eight were surveyed in person to record the 
number of fresh items, number, and type of vege-
tables in other forms (canned, frozen) and the area 
of origin of each vegetable. Whenever possible 
during the store surveys, employees or operators 
(in the case of farm outlets) were interviewed 
regarding the source of produce, farming methods, 
and their experiences with sales and marketing of 
vegetables in Fairbanks. 

Seven farm stands listed by the Alaska Department 
of Health and Social Services (DHSS) as accepting 
Farmers’ Market Nutrition Plan coupons were not 
directly surveyed because it was not possible to 
determine whether they were in business at the 
time of the study. Despite being unable to contact 
the operators during the study period, the benefit 
of the doubt was given to the official listings, and 
the farm stands were included in the physical 
access assessment. However, they were not 
included in the price comparisons. Given the short 
growing season and local climate, all local farm 
outlets tend to have a similar selection of produce 
at the same time of year; comparisons of prices at 
the farmers’ market and one farmstand revealed 
that all farmers charged approximately the same 
prices for vegetables. Therefore, it was assumed 
that the unsurveyed farm stands, if open, would 
stock a similar range of foods at similar prices. 

Table 1. Fairbanks Food Outlets Included in Local Food Access Study

Food Outlet Number Surveyed 
Fairbanks-grown 

available 
Alaska-grown 

available 
Imported 
available 

Supermarket 9 9 1 (tomatoes only) 9 9

Farmers’ market 1 1 1 0 0

CSAa pick-up site 10 10 10 0 0

Single-operator farm stands  7 1 7 0 0

Specialty stores 4 4 1 (occasional/limited) 0 4

Convenience stores 24 24 0 0 24 (limited)

a CSA = community supported agriculture operation 
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Stores were categorized based on the volume and 
type of vegetables available (see table 1). Although 
24 convenience stores and four small or specialty 
stores are present in Fairbanks, the only consistent 
sources of a range of fresh vegetables were super-
markets and farm outlets. “Supermarkets” stock a 
full range of vegetables including all those on the 
survey list. “Farm outlets” stock mostly or exclu-
sively fresh vegetables that are grown locally 
(within the Fairbanks area). Farm outlets include 
the local farmers’ market, farm stands, and all pick-
up sites for CSA enterprises in Fairbanks. For the 
purposes of this paper, only fresh vegetables are 
included in the analysis.   

Using ArcGIS, stores were geocoded by address 
and sorted by store type and by availability of 
Alaska- and/or Fairbanks-grown vegetables. 
Several addresses could not be geocoded because 
the road layer available for Fairbanks has incom-
plete information. Nine stores were digitized 
individually and then added to the geocoded 
database. To ensure proper placement of these 
nine stores, online map services were consulted.  

Using 2000 Census data, Fairbanks census tracts 
were divided into two groups based on median 
household income: above median household 
income (higher income) and below median house-
hold income (lower income). The nine higher-
income tracts combined to account for 57% of the 
population and ranged from 3,512 to 8,253 people 
per tract. Ten lower-income census tracts ranged 
from 1,128 to 7,381 people per tract and accounted 
for 43% of the population. The location of the 
population centroid for each tract was obtained 
from the U.S. Census Bureau and plotted onto the 
map for use during distance analysis. Use of popu-
lation centroids, a geographical point that identifies 
the center of an area’s population, for large areas 
such as census tracts is not as accurate as using 
smaller units such as census blocks; however, 
census tracts were the smallest scale of socio-
economic data available for Fairbanks.  

Although store location can depend on population, 
household income was used as a variable in order 
to focus the inquiry on equity issues. Both people 

and food outlets have migrated toward suburban 
neighborhoods over the past several decades 
(Morland & Wing, 2007), but the market-based 
argument that retailers simply follow population 
movements does not address the fact that it is 
most often lower-income residents left in declining 
neighborhoods with declining services. 

Distance to Food Outlets 
Because presence or absence of a store in a census 
tract does not guarantee its accessibility to resi-
dents, distance to each store was also considered. 
Distance to food outlets was calculated using the 
Point Distance tool in ArcGIS to measure from 
each population-weighted centroid to all stores and 
to each type of store. Euclidian distance was meas-
ured, rather than the usually more accurate Net-
work Distance, because even the most up-to-date 
GIS maps of the region did not include all roads or 
addresses, so distance calculations could not be 
considered entirely accurate using a road-network 
measure. Euclidian distance likely underestimates 
the distance between population centroids and 
destinations because it traces the most direct route, 
not the route following the existing road network.  

Following Sharkey et al. (2010), the mean distance 
between each population centroid and the 55 food 
outlets was calculated for each census tract and 
mean distances to the various store types com-
pared. The U.S. Army Commissary, which is a full-
service supermarket, was excluded from the dis-
tance measures for all tracts except number 11, 
which encompasses the base, because it is not open 
to the public. However, base residents are free to 
shop off base so distance to all stores was calcu-
lated from the tract 11 population centroid. 

Food Costs 
Cost for each type of vegetable included in the 
sample was gathered during the store survey. The 
lowest-cost option for each fresh vegetable was 
recorded at each food outlet. This approach means 
that, at times, local organic food was compared to 
conventionally grown imported food, an approach 
that may have conflated two different issues: cost 
of locally grown and cost of organically grown. 
However, from the consumers’ perspective these 
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two costs are already combined in the price of 
locally grown food. The consumer’s choice is 
limited to locally grown (which may include costs 
associated with organic production) and lower-cost 
conventional foods. Nonetheless, further examina-
tion of price differences based on production 
methods and point of origin would be a fruitful 
line of inquiry. Costs for vegetables obtained 
through a CSA subscription are not included due 
to the difficulty of determining costs for individual 
vegetables in the CSA system, where food is dis-
tributed as a bundle, as well as the limited access to 
CSAs among the Fairbanks population, where only 
approximately 350 of 32,352 households were CSA 
members in 2007 (M. Emers, personal communi-
cation, June 3, 2007).  

Cost per ounce for each vegetable is the unit of 

measurement. Lettuce is the only item not calcu-
lated in this manner as all nonpackaged lettuce in 
the survey was sold per head. The costs of vegeta-
bles grown in Fairbanks, in Alaska (but not Fair-
banks), and outside Alaska were then calculated for 
each vegetable. One-way ANOVA was used to 
compare vegetable costs between the three points 
of origin. 

Results 
Median household income in Fairbanks in 2000 
was US$49,076 and ranged from a high of 
US$69,688 in tract 12 to a low of US$25,901 in 
tract 1 (U.S. Census Bureau, 2000). Tracts 1–7 
encompass the urban core of the community. 
Lower-income census tracts tend to be clustered in 
the center of the city with higher income tracts sur-
rounding them (see figure 2). Exceptions are tracts 

Figure 2. Fairbanks North Star Borough Census Tracts and 2000 Median Household Income 
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Figure 3. Stores per Census Tract in Fairbanks

17 and 18, which are both rural areas to the south-
east of the city of Fairbanks. 

Allocation of Stores by Census Tract 
The 55 food outlets in Fairbanks were categorized 
according to availability of fresh produce. Twenty-
four of the stores are convenience or convenience-
gas stores, which carry five or fewer types of fresh 
vegetables. Four stores are classified as “small,” 
which stock a limited range (six to 12) of often 

specialty vegetables. Eigh-
teen farm outlets and nine 
full-service supermarkets 
were also identified. Figure 
3 illustrates the number of 
stores in each census tract. 
Table 2 summarizes the 
different kinds of stores in 

each tract type.  

Distance to Food Resources 
Presence or absence of stores in a particular area 
neither guarantees nor eliminates access to food 
resources. An important aspect of access to food is 
the distance one must travel to reach food 
resources, and whether or not one has the means 
to travel that distance. To provide a baseline for 
understanding food access in Fairbanks, the aver-

Table 2. Number of Stores and Store Types by Census Tract Type

Tract Type Total Stores Convenience Small Supermarket Farm Outlets

Lower-Income 19 11 3 3 2

Higher-Income 36 13 1 6 16

Fairbanks 55 24 4 9 18
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age distance to supermarkets for each tract type 
was measured. Supermarkets represent the most 
common location to access a wide range of foods 
and, therefore, provide us with basic information 
about food access in the community. By measuring 
conventional food access, we can then assess 
whether alternative foods, in this case locally 
grown foods, are more or less accessible than con-
ventional foods.  

Despite a difference of more than 1.5 miles (2.4 
km), no statistically significant difference was 
found between the mean distances from lower-
income population centroids to all supermarkets in 
Fairbanks (8.83 miles or 14.21 km) and the mean 
for higher-income tracts (7.10 miles or 11.43 km). 
See table 3. 

The population of Fairbanks, like many western 
U.S. cities, is dispersed well beyond the city center, 
making distances to stores high when all stores are 
considered as a group. The difference in distance 
to the closest store by census tract provides us with 
a more realistic picture of food access. For lower-
income tracts, the mean distance to the closest 
supermarket is 4.47 miles (7.19 km) and for higher-
income tracts is 2.26 miles (3.64 km), with no 
statistical significance in the distances. When two 
rural tracts (17 and 18), in which the closest stores 
are approximately 20 and 12 miles (32 and 19 km) 
away, respectively, are removed from the lower-
income distance calculations, the average distance 
to the closest supermarket in lower-income tracts 
drops to 1.2 miles (1.93 km), shorter than the aver-

age in higher-income tracts. There is still no signifi-
cant difference between lower-income and higher-
income tracts (see table 3).  

Local Food Access 
Having established that physical access to conven-
tional foods is, at least statistically, equitable across 
census tract types, we turn to the question of 
physical access to locally grown foods. Although 
some stores in Fairbanks stock locally grown foods 
occasionally, they rarely had more than one to 
three items at a time, and these items were not reg-
ularly available even during the local growing sea-
son. Only one supermarket stocked any Fairbanks-
grown foods — and that was only tomatoes grown 
by one local producer observed during the store 
surveys. For these reasons, only distance to farm 
outlets is considered when calculating distance to 
local foods. The farm outlets are generally open 
only one or two days each week, but when open 
provide a range of locally grown vegetables.  

The mean distance to outlets for locally grown 
foods in lower-income tracts is 13.40 miles (21.57 
km) and 10.89 miles (17.53 km) for higher-income 
tracts — but there is no statistically significant dif-
ference between the two. The closest farm outlets 
range from 0.21 miles (.34 km) for tract 1 to 17.23 
miles (27.73 km) for tract 17, with an average dis-
tance to the closest of 2.89 miles (4.65 km). The 
average closest distance for lower-income tracts is 
3.93 miles (6.32 km) and average closest distance 
for higher-income tracts is 1.94 miles (3.12 km). 
No statistical difference is discernible by tract type.  

Table 3. Average Distance to Stores (in Miles and Kilometers) from Census Tract Population Centroids

Distance Lower-Income Higher-Income Fairbanks

All supermarkets 8.83 / 14.21 7.10 / 11.43 7.9a / 12.71

Closest supermarket 4.47 / 7.19 2.26 / 3.64 3.31b / 5.33 

Closest supermarket (excluding tracts 17 & 18) 1.20 / 1.93 2.26 / 3.64 N/A

All local food outlets 13.40 / 21.57 10.89 / 17.53 12.08a / 19.44

Closest local food outlet 3.93 / 6.32 1.94 / 3.12 2.89 / 4.65

Farmers’ market 7.59b / 12.21

a Distance to supermarket compared to distance to local outlet p = .000 
b Distance to closest supermarket compared to distance to farmers’ market p=.004 
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With a farm outlet an average of less than 3 miles 
(4.8 km) from each population centroid, it might 
appear that local foods are actually more accessible 
than imported. However, this is not necessarily a 
reasonable assumption. The majority of the farm 
outlets mapped (10) are CSA pick-up sites, which 
require consumers to be members in order to 
access the available food. Only about 1% of Fair-
banks households were served by CSAs in 2007. 
The vast majority of residents would have needed 
to purchase locally grown foods at the farmers’ 
market. Given these constraints, it is reasonable to 
consider the average distance to the farmers’ mar-
ket, 7.59 miles (12.21 km), as a more accurate esti-
mate of distance to local foods, which is 
significantly farther than to the closest supermarket 
(t = –3.338, p = .004).  

The issue of scheduling and availability — when 
these outlets are open — is yet another matter that 
should be considered when assessing the role of 
locally grown foods in a food system. The farmers’ 

market is open two days per week during the 
summer months (roughly June through Septem-
ber). The additional distance necessary to reach 
local food outlets and the limited schedule means 
that consumers may need to make a separate trip 
or special arrangements to access local foods. 
While for many consumers of local foods, these are 
minor inconveniences in comparison to the per-
ceived benefits of locally grown foods, they can be 
barriers to increasing the consumer base for local 
foods to include lower-income people or for those 
with work, family, or child-care responsibilities that 
hinder their movement throughout the day (Allen, 
1999; Bellows & Hamm, 2001).  

Distance and Transportation 
Although distance to various food outlets appears, 
on the surface, equitable across census-tract type, 
these results do not necessarily equate to equitable 
physical access to food. While distance to a store 
may be similar for two different households, if 
access to transportation is not equal across house-

Figure 4. Half-mile Walking Distance Buffers Around Census Tract Population Centroids 

Note. Tracts 17,18, and 19 are not shown as there are no stores within walking distance. 
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holds, such distances may mean two entirely 
different things (Bader et al., 2010). Information on 
personal transportation ownership by census tract 
is not available for Fairbanks. However, lower-
income households tend to have lower rates of car 
ownership (U.S. Census Bureau, 2008a), meaning 
that travel to shopping must be accomplished by 
foot, public transportation, or taxi (Algert et al., 
2006; Whelan, Wrigley, Warm, & Cannings, 2002). 

To determine whether any stores in Fairbanks are 
within walking distance of census tract population 
centers, half-mile buffers were placed around each 
centroid (see figure 4). One-half mile was chosen 
as reasonable walking distance based on existing 
literature1 (Algert, et al., 2006). However, the 
physical structure of a city and its climate must be 
considered when analyzing walking distance. In 
many Western U.S. cities, sidewalks are not com-
mon, forcing residents to walk in roadways. Addi-
tionally, in Fairbanks the impact of climate and 
geography cannot be ignored. Although this study 
focuses on summer months, winter conditions in 
Fairbanks hinder residents’ ability to walk to desti-
nations. 

Ten of the 19 tract centroids had at least one store 
within the half-mile buffer. However, only two 
have a supermarket within walking distance (tracts 

                                                 
1 U.S. urban planning standards often rely on a ¼ mile radius 
for walking distance in dense urban developments. Few 
neighborhoods in Fairbanks would meet the definition of 
dense, urban area, so this analysis follows the ½ mile distance 
used in similar studies in communities with similar a similar 
urban form. 

4 and 7), and only one is within walking distance of 
the farmers’ market (tract 6).  

Fairbanks has a public transportation system con-
sisting of seven bus routes. Each of the seven lines 
stops at one of the major grocery stores, and two 
of the routes stop near the farmers’ market. The 
availability of public transportation can ease food 
access issues, but does not eliminate them. Doing 
grocery shopping by bus can be challenging 
because of the need to walk to and from the closest 
bus stop, carry grocery bags from the stop, and 
coordinate shopping trips with bus schedules 
(Bader et al., 2010; Whelan et al., 2002).  

Affordability 
An important dimension of access to food is the 
affordability of that food. The price analyses here 
are limited to outlets selling vegetables on a per-
item basis (the local farmers’ market, one farm-
stand, and the supermarkets) and excludes CSAs, 
which, as discussed above, do not itemize their 
produce and served only a tiny percent of Fair-
banks households during this study. However, 
additional research should be undertaken to assess 
per-item costs using the CSA approach in order to 
understand the potential role of CSAs in improving 
economic access to locally grown foods.  

Table 4 summarizes the average price 
of the seven-vegetable sample by point 
of origin. Fairbanks-grown vegetables 
come from farms up to 95 miles (153 
km) from the city; Alaska-grown 
vegetables are from the commercial 
agricultural area approximately 330 
miles (531 km) from Fairbanks; and 
nonlocal vegetables come from outside 
the state and travel as much as 2,400 
miles (3,862 km) to Fairbanks. Alaska-
grown vegetables from the Matanuska-
Susitna region of Alaska, where food 

crops are grown on exponentially larger scales than 
in the interior region of the state,2 were available at 

                                                 
2 For example, the Matanuska-Susitna agricultural region 
produced 128,500 cwt (5,829 metric tons) of potatoes and 
20,000 cwt (907 mt) of carrots in 2005, compared to the 

Table 4. Vegetable Costs (per ounce), June–July 2007 in the FNSB 
(all prices in USD) 

Vegetable Nonlocal Alaska-grown Fairbanks-grown

Broccoli $0.12 $0.09 $0.19

Cabbage $0.07 $0.05 $0.10

Carrots $0.06 n/a $0.35

Lettuce $1.62 each $.99 each $1.94 each

Potatoes $0.02 $0.02 $0.10

Tomatoes $0.19 $0.19 $0.26

Zucchini $0.13 n/a $0.11



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 
www.AgDevJournal.com 

Volume 2, Issue 2 / Winter 2011–2012 229 

all supermarkets but one. All prices represent the 
lowest-cost option for each fresh vegetable at each 
food outlet at the time of the weekly survey. 

 Mean prices by region of origin are calculated as 
cost per ounce, with the exception of lettuce 
because it was sold per head, not by the pound. 
There were significant differences between vegeta-
ble prices by point of origin (f = 5.050; P = .009). 
A Bonnferoni post hoc test indicates that Fair-
banks-grown vegetables are significantly more 
expensive than comparable vegetables from each 
of Alaska-grown and nonlocal sources (see table 5), 
with Alaska-grown the least expensive option. 

Price differences may be affected by seasonal vari-
ations in food availability, production methods, 
and consumer demand. Local potatoes and carrots 
were not widely available at the time of the survey 
because they are late-season crops (usually not 
available until late July at the earliest). Given that 
both vegetables are relatively inexpensive, they may 
reduce mean prices for locally grown vegetables. 
However, the lack of availability of two common 
vegetables throughout most of the summer in 
Fairbanks raises issues of access in terms of sea-
sonality and availability of common foods. The 
short growing season places some limitations on 
what can be grown locally and how long it will be 
available throughout the year (Lewis, Hebert, & 
Swanson, 2004). Increased reliance on locally 
grown foods may mean reliance on easily stored 
produce or food storage practices such as canning 
and freezing. The potential impacts of climate 

                                                                         
Tanana Valley (Fairbanks) region’s 37,000 cwt (1,678 mt) and 
500 cwt (23 mt) of the same vegetables, respectively. 

change on agriculture in Fairbanks are discussed in 
greater detail below. 

Farming practices have almost certainly affected 
the cost of locally grown food. Fairbanks farmers 
tend to use more sustainable farming methods such 
as organic or chemical-free production and tend to 
rely on physical labor rather than mechanized farm 
equipment, which many farmers advertise at their 
farm stands and farmers’ market stalls. The impli-
cations of production techniques are discussed 
further below. 

Finally, demand for locally grown produce is high 
in Fairbanks. Although only 350 households were 
served by CSAs in 2007, each CSA farm main-
tained a waiting list of potential customers. And it 
was not unusual for farmers selling produce at the 
farmers’ market to completely sell out before the 
end of the market day (personal observation). With 
sufficient consumers able and willing to pay higher 
prices for locally grown foods, there is little incen-
tive for farmers to lower prices, even if that were 
possible given their expenses and labor inputs. 

One attempt to reduce the costs and improve the 
access of LFS initiatives is the USDA’s Farmers’ 
Market Nutrition Plan (FMNP), which provides 
coupons for use at farmers’ markets to low-income 
families. Similar programs have been successful in 
improving food access for low-income urban resi-
dents elsewhere (Alkon, 2008; Macias, 2008). 
Participants in the Women, Infants, and Children 
(WIC) nutrition program and eligible seniors age 
60 and older can receive US$25 worth of coupons 
per year through the FMNP to be used at partici-
pating local markets or farm stands for Alaska-
grown fresh, unprocessed fruits, vegetables, and 
herbs. The Alaska Department of Health and 
Social Services estimates that the FMNP generated 
US$250,500 for participating farmers in 2006 (State 
of Alaska, 2007). DHSS also reports that many 
participants continued to shop at the local markets 
after using all of their coupons. 

While the FMNP appears to be a successful step 
toward linking low-income families with local pro-
ducers, the value of the coupons provided to each 

Table 5. Price Comparison by Point of Origin

Origin Average price Items

Nonlocal $0.1044* 48

Alaska-grown $0.0708** 12

Fairbanks-grown $0.1818*,** 17

* p = .026 
** p = .015   
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family is a fraction of average household expenses 
for fresh vegetables. In 2000, Americans spent an 
average of US$1.45 per person per week for fresh 
vegetables (Blisard, Stewart, & Jolliffe, 2004) . A 
household of four could be expected to spend 
US$5.80 per week on fresh vegetables. The US$25 
book of coupons per year is equivalent to 
approximately one month of vegetables per 
household. 

Discussion 
This study captures a snapshot of several compo-
nents of the Fairbanks food system at one particu-
lar moment in time. As with any aspect of a 
community, we can expect the food system to 
change over time in response to any number of 
drivers, including population shifts, climate change, 
and consumer preference. While some valuable 
lessons can be gleaned from this preliminary analy-
sis, the real value is in establishing food access 
indices (Pearce, Witten, & Bartie, 2006) that can, 
and should, be revisited over time. For example, 
since the data was collected for this study, the 
single farmstand in downtown Fairbanks has 
evolved into a multivendor weekly farmers’ market. 
While not likely to significantly change the physical 
or economic access equity issues on its own, the 
additional market does provide more choices for 
consumers and greater exposure to locally grown 
foods for community members. 

Other baseline indicators identified through this 
study should be revisited in the near future to 
assess community progress toward greater access 
to locally grown foods and greater equity in the 
food system in general. The current pattern of geo-
graphic allocation of food outlets across Fairbanks 
revealed few differences between lower- and 
higher-income census tracts in terms of their 
physical distance to food. In fact, some lower-
income census tracts are closer (1.2 miles or 1.9 km 
on average) to supermarkets than higher-income 
tracts (2.26 miles or 3.64 km on average). However, 
statistical differences are not the same as discerni-
ble differences for the people who confront their 
food-access issues regularly. Lack of access to per-
sonal transportation may make the 1.2 miles to the 
closest supermarket in lower-income tracts a bar-

rier for some households. And with few stores 
within walking distance of population centers, 
many residents may find their physical access to 
healthful foods somewhat limited. Additional 
research that determines how people travel to food 
outlets would be beneficial to the community in 
terms of planning for future food outlets or alter-
native food access programs.  

This study found that locally grown foods are less 
physically accessible than conventional foods on a 
communitywide scale. Locally grown foods are not 
available in supermarkets. The most consistent 
source of local food, at the time of writing, was 
one farmers’ market, which is significantly farther 
away from population centers (7.59 miles or 12.21 
km), on average, than are the closest supermarkets 
(3.31 miles or 5.33 km). CSA pick-up sites provide 
one successful model for physical food access 
because they are intended to be convenient to farm 
shareholders. Inclusions of CSA pick-up sites in 
the spatial analysis of food access points helped to 
drop the average distance to local food resources 
to 2.89 miles (4.65 km) on average. However, in 
the case of Fairbanks, these enterprises were lim-
ited in terms of their ability to meet current 
demand, serving only about 1% of community 
households, and therefore were not currently con-
tributing to local food access at a communitywide 
scale. Revisiting both the effect on local food 
access of the new farmers’ market and the percent 
of Fairbanks households engaged with CSAs is an 
important task for LFS practitioners and planners. 

Locally grown vegetables in Fairbanks were more 
expensive than the lowest-cost comparable vegeta-
bles available in supermarkets. Affordability of 
food is affected by production methods, location 
of production, and consumers’ ability to pay 
(Ericksen, 2008). Practicing more ecologically sen-
sitive production methods, as many Fairbanks 
farmers do, may improve environmental and 
human-health outcomes, but it can be financially 
difficult because farmers may lose out on the bene-
fits of economies of scale and government subsi-
dies (Fraser, Mabee, & Figge, 2005) and the 
practices tend to be more labor intensive, further 
raising farmer costs. Switching to more conven-
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tional farming methods may lower food prices, but 
poses potential harm to the local environment and 
may reduce the interest of some consumers who 
value environmentally sensitive growing tech-
niques. If sustainable agriculture costs fall over 
time, as Horrigan, Lawrence, and Walker (2002) 
suggest, Fairbanks might see prices for locally 
grown foods fall as farms become better estab-
lished. Including age of farm as a variable in future 
price analysis may elucidate this effect. 

The location of food production can affect food 
costs in two ways: cost of transportation and avail-
ability of local resources. In Fairbanks, locally 
grown foods travelled no more than 95 miles (153 
km) to the farmers’ market, compared to more 
than 2,400 miles (3,862 km) for some imported 
vegetables, yet were more expensive. Transporta-
tion costs are, therefore, less of a driver of local 
food costs than factors like production methods 
(discussed above) and local agricultural capacity. 
Soils in the Fairbanks area are not ideal for agri-
culture (USDA Class 2 and 3 only). Poor soils 
place some limits on yield as well as crop choice. In 
addition, the short growing season means farmers 
have a limited window in which to recoup their 
costs through sales. Climate change in the region is 
expected to extend the growing season (Juday et 
al., 2005). However, other expected changes like 
increased drying will likely limit future agricultural 
potential (ibid). The Arctic Climate Impact 
Assessment found that the additional costs for irri-
gation, which will be necessary given a drier 
climate, may increase the costs of farming in the 
region and, therefore, keep the price of foods 
grown in arctic regions higher than those grown in 
more conventional agricultural regions (Juday et al., 
2005).  

Variables to consider in future research should 
include farming methods, length of production 
season on each farm, and yield per acre on each 
farm. In the case of this study, further separating 
locally grown foods by farming methods (organic, 
chemical-free, or conventional) may have resulted 
in samples too small to accurately compare, but 
this approach should be applied in future studies 
whenever possible. 

High demand for locally grown foods, evidenced 
by waiting lists for CSA memberships and brisk 
sales at the farmers’ market, also affects food 
prices. Clearly, some consumers are able and will-
ing to pay higher prices because they value food 
produced locally. If farmers can charge higher 
prices, and recoup more of their costs, they have 
little incentive to lower prices simply to improve 
food access. 

In the short term, government-funded programs 
like the Farmers’ Market Nutrition Program indi-
rectly subsidize small farmers by helping low-
income households participate in LFSs. However, 
the program depends in the government’s ability 
and willingness to subsidize the food system and 
has, so far in Alaska, provided a relatively small 
subsidy of US$25 per year — roughly equivalent to 
one month’s worth of vegetables for a family of 
four.  

The finding that commercially grown vegetables 
from south-central Alaska are less expensive than 
either locally grown or imported vegetables and are 
at least as physically accessible (seasonally) as 
imported foods is illustrative of a principal perhaps 
not discussed enough in alternative food systems 
research: the need to move beyond the false 
dichotomy of global and local (Hinrichs et al., 
1998). It is not within the scope of this paper to 
determine whether these regionally, but not imme-
diately local, foods could fill food system gaps in 
Fairbanks. But, this finding prompts us to look 
beyond philosophical arguments to search for 
those food system practices that most effectively 
meet the needs of the most people now and into 
the future. Future research should explore the 
potential for both regions — Fairbanks and south-
central Alaska — to expand production to meet 
the food and nutritional security needs of state 
residents. 

Accurate assessment of food system indices 
requires the use of the best data available. Several 
data weaknesses should be remedied in future work 
in this geographic and subject area. In the case of 
this study, the smallest census unit for which soci-
oeconomic data was available was the census tract. 
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Census blocks would be a far more effective unit 
of study and should be used, whenever possible, in 
similar research elsewhere. Network distance, 
which measures distance along existing transporta-
tion pathways, is a preferred measure when 
assessing distance to a resource. Outdated GIS 
maps for the Fairbanks area made Euclidean dis-
tance preferable in this particular case. However, 
future studies, particularly those focused on meth-
ods of transportation to food outlets, would bene-
fit from use of network distance measurements.  

Conclusions 
Assessment of local food system initiatives, such as 
this study, are only one step in the process of rede-
signing and redeveloping our food systems to 
ensure provision of food security, environmental 
security, and social welfare. Once access indices 
have been identified for a community, assessments 
should be repeated periodically to track changes in 
the food system. 

This snapshot of the Fairbanks food system, and 
local components within the system, has revealed 
some important patterns. Physical access to health-
ful foods (represented by access to supermarkets) 
is fairly equitable across economic levels — with 
the caveat that, without personal transportation, 
some households may struggle more than others to 
access supermarkets. However, all residents, 
regardless of income, are likely to have somewhat 
less access to locally grown foods. New local food 
outlets, such as the recently expanded market in 
downtown Fairbanks, may improve access and 
exposure to local produce over time. And, because 
existing CSAs provide a good model of physical 
access, any increases in CSA capacity may also 
contribute to improved physical access over time. 

Improving economic access to locally grown foods 
presents more of a challenge. At present, locally 
grown vegetables are significantly more expensive 
than the lowest-cost comparable alternatives in 
supermarkets. Further research should be focused 
on determining those factors, such as farming 
methods, size and age of farm, and consumer 
demand, that most affect the price of locally grown 
foods and whether opportunities exist to make 

changes in these variables and thus to improve 
economic access. 

A key finding from this assessment is that region-
ally, but not immediately local, vegetables were the 
least expensive choice found in the store surveys 
and were widely available in supermarkets. It may 
help to close local food access gaps in Fairbanks if 
the definition of “local” is broadened to include 
regionally produced foods. Regionally grown veg-
etables meet several of the goals of LFS develop-
ment, particularly reduction of food miles and 
support for local economies. However, these 
regionally grown vegetables are not necessarily 
grown using organic methods, as many locally 
grown food are. Although they provide a middle 
ground, reliance on this source of food leaves the 
community at risk of sustaining a two-tiered food 
system (Friedmann, 2010) in which some residents 
can participate in a local system that provides 
organic, fresh foods, while some residents are lim-
ited to a different set of foods: less local, nonlocal, 
non-organic, or a combination thereof.  

The relative accessibility of regionally grown vege-
tables, as well as concerns about the potential for 
sustained inequity in the food system, illustrate why 
it is important to assess individual food systems. 
We must be able to identify those components of 
the food system that are most successful based on 
a number of metrics, including accessibility, envi-
ronmental impacts, and cultural acceptability, and 
track changes in how those components function 
over time.  

The process of improving our food systems will 
take experimentation, adaptation, and, likely, com-
promise. The focus in food system planning should 
be on developing a set of best practices that can be 
demonstrated to meet the food security needs of 
the most people now and into the future. Spatial 
analysis and other quantitative assessments, such as 
those used in this study, that reveal patterns in 
both conventional and alternative food system 
components can be used to help LFS practitioners 
and planners identify gaps and opportunities in 
their communities.  
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Practices and approaches that improve the key 
food system outcomes of food security, environ-
mental security, and social welfare should drive 
food system design. More research is needed in this 
area in order to address significant data gaps in the 
overall effectiveness of alternative food system ini-
tiatives in meeting these key outcomes, particularly 
in the area of equitable food access. More rigorous 
assessments of all sectors of food systems should 
be undertaken to begin the process of collecting a 
set of best practices that can be shared among and 
adapted to all communities.  
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