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Availability And Prices Of Foods Across Stores
And Neighborhoods: The Case Of New Haven,
Connecticut
Although food prices do not differ much across neighborhoods,
healthful foods are less available in low-income than in high-income
neighborhoods.

by Tatiana Andreyeva, Daniel M. Blumenthal, Marlene B. Schwartz,
Michael W. Long, and Kelly D. Brownell

ABSTRACT: Two studies compared food availability and prices in large and small stores
across neighborhoods of varying income levels in New Haven, Connecticut. The findings
suggest that supermarket access in lower-income neighborhoods has improved since
1971, and average food prices are comparable across income areas. Despite this progress,
stores in lower-income neighborhoods (compared to those in higher-income neighbor-
hoods) stock fewer healthier varieties of foods and have fresh produce of much lower qual-
ity. Policies are needed not only to improve access to supermarkets, but also to ensure that
stores in lower-income neighborhoods provide high-quality produce and healthier versions
of popular foods. [Health Affairs 27, no. 5 (2008): 1381–1388; 10.1377/hlthaff.27.5
.1381]

M
o s t a m e r i c a n s do not consume
recommended levels of fruit, vege-
tables, whole grains, and other com-

ponents of a healthy diet. Low-income popu-
lations are at particular risk of poor diet
quality, which may exacerbate income-attrib-
uted disparities in health and mortality.1 Eco-
nomic factors such as food prices and wages
may explain in part why low-income groups
may be especially vulnerable to food insecu-
rity, which in turn can increase risk for both
malnutrition and obesity.2 The impact of

availability and prices of healthful foods in
low-income communities and the potential to
address these factors through policy change
have been discussed in both academic papers
and public debate.

Disadvantaged populations often live in ar-
eas with limited access to healthful, unpro-
cessed foods, which may affect their diet,
weight, and health.3 There is some indication
that poor Americans face higher food prices
because of differences in the food retail land-
scape between low-income and wealthier
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neighborhoods.4 Greater access to large gro-
cery stores in suburban than in inner-city or
rural areas explains some of the higher prices
paid by the poor. Economies of scale, techno-
logical advancements, and increasing market
competition drive down prices in supermar-
kets relative to those in smaller stores. Con-
sumers lacking transportation to shopping
outside their communities may pay higher
prices and have a limited choice of food (espe-
cially healthy options) in their local small mar-
kets.5

This study examines access to healthful
foods and food prices as a function of income
and neighborhood. We start by estimating in
Study 1 how the price differential between
large grocery stores and small neighborhood
markets has changed during the past thirty-
five years by replicating a 1971 study of food
price disparities in New Haven, Connecticut.6

Study 2 explores other attributes of the retail
food landscape by comparing the availability,
price, and nutritional quality of food in lower-
and higher-income areas. The overall purpose
is to evaluate the food retail environment
across income areas and types of stores, to es-
tablish whether access to healthful foods and
food prices are barriers to healthy eating in
low-income communities.

Study 1: Data, Methods, And
Results

� Data and methods. We replicated the
protocol from the 1971 Kunreuther research,
collecting price data across stores in the same
lower- and higher-income neighborhoods of
New Haven for the same food items.7 Using
Global Information Systems (GIS) computer
software, we constructed a present-day map of
census-block groups to correspond to each
census tract studied in 1971. These groups de-
fine six New Haven neighborhoods (defined
by historical neighborhood boundaries). We
included supermarkets within a three-mile
distance from the neighborhoods to increase
the power of the store-size analyses and to ac-
count for the fact that many customers might
travel to shop for food.

Each store was categorized as either (1) a

convenience store, mini-mart, or pharmacy/
variety store; (2) a small grocery store; (3) a
grocery chain; or (4) a large independent gro-
cery store.8 Our sample included forty-eight
stores (fourteen convenience, mini-marts, and
pharmacy/variety stores; nineteen small gro-
cery stores; thirteen chains; and two large in-
dependent grocery stores). Using data on
availability, package size, and nonsale prices of
the surveyed foods, we calculated unit prices
for 622 food items and compared average
prices by size of store (small markets, catego-
ries 1–2, versus large grocery stores, categories
3–4) and neighborhood (lower- versus higher-
income areas). We examined how the price
differential between smaller and bigger stores
had changed since 1971.

� Results. The availability of supermar-
kets in lower-income neighborhoods in New
Haven has improved over the past several de-
cades. In 1971, only small markets were avail-
able in lower-income areas. Today, a quarter of
the stores in New Haven’s lower-income
neighborhoods are supermarkets. Almost half
of these grocery stores are independent mar-
kets that did not operate in higher-income ar-
eas.

For the surveyed seven foods, average
prices were not significantly different be-
tween lower- and higher-income neighbor-
hoods. Prices were 51 percent higher, on aver-
age, in small neighborhood stores than in
supermarkets. In 1971 this price differential in
New Haven was 20 percent. The multifold in-
crease in the price gap by store size has been
primarily the result of faster growth of prices
in small neighborhood stores compared to
large grocery stores (by 33 percent).

Study 2: Data, Methods, And
Results

The purpose of the second study was to fur-
ther examine the availability and prices of
healthful and regular food options across
neighborhoods and types of stores.

� Data and methods. We used the Nutri-
tion Environment Measures Survey in Stores
(NEMS-S) protocol to collect data across
stores in higher- and lower-income areas of
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Hew Haven.9 The NEMS-S tool evaluates nu-
trition environments in retail stores across a
spectrum of measures such as availability and
prices of healthful and regular food options
and the quality of produce. The NEMS-S tool
has good reliability and high validity. The
items assessed by the NEMS-S included fruit
and vegetables and categories of food with reg-
ular and healthful options (such as lower fat,
lower calorie, or whole grain).

After completing training on the NEMS-S
use for rating retail nutrition environments,
we pretested the tool in several New Haven
stores and adapted it for our study.10 We ex-
cluded several categories of food present in the
NEMS-S (baked goods, hot dogs, and frozen
dinners) to add categories and food items that
are important in a healthy low-cost diet (for
example, canned and frozen vegetables).11 We
also changed brands of selected items to repre-
sent brands commonly found in New Haven
stores. We modified the binary measure of
produce quality to provide more refined
(three) categories of quality.

The revised NEMS-S tool included twelve
food categories: milk, cheese, fruit, vegetables,
frozen and canned vegetables, meat, meat al-
ternatives, bread, grains, cereal, potato chips,
and beverages. The healthful options in these
categories were low-fat/skim milk, reduced-
fat cheese, ten kinds of fresh fruit, ten kinds of
fresh vegetables, frozen vegetables (peas, broc-
coli, green beans), canned vegetables (corn,
green beans), lean beef/chicken, canned tuna/
beans, 100 percent whole-wheat/whole-grain
bread, brown rice/whole-grain pasta, plain ce-
real/unflavored oatmeal, baked potato chips,
diet soda, 100 percent fruit juice, and bottled
water.12 The regular options were whole milk,
regular cheese, regular beef/chicken, canned
refried beans, white bread, white rice, regular
pasta, high-sugar cereal, regular potato chips,
regular soda, and juice drinks. We used stan-
dardized product comparison and procedures
with reference brands for all items (except
produce).

Neighborhoods’ relative income assessments. We
assessed four New Haven neighborhoods to
represent relative income diversity within ar-

eas. Our sample included all stores within the
boundaries of the neighborhood and stores
within close proximity to the neighborhood.
We defined this proximity by a half-mile
buffer around the lower-income neighbor-
hoods and a one-mile buffer around higher-
income areas. The larger buffer in higher-
income neighborhoods reflects a relatively
lower density of stores and better means of
transportation to those stores.13

Classification and mapping of stores. We used
multiple sources to identify, map, and classify
retail food stores. We obtained a list of retail
food stores in Connecticut from InfoUSA Inc.,
a commercial database provider.14 We geo-
coded store locations and identified stores
within neighborhood buffers using ArcGIS 9.2
and Environmental Systems Research Insti-
tute (ESRI) Census 2000 TIGER/Line data for
street and census-block-group locations.15 We
verified and extended geocoded InfoUSA store
locations by checking stores’ Web sites and
through observations during field work. We
included all types of publicly available retail
food outlets, classified into two categories:
convenience stores (including drug stores and
food marts) and grocery stores (supermarkets
and small stores with fewer than three cash
registers).

Store type and neighborhood. Our data analysis
was based on store and neighborhood compar-
isons using t-tests and z-tests for the group
means and proportions. Two dimensions of
the food retail landscape were considered:
store type (convenience versus grocery stores)
and neighborhood (lower- versus higher-
income areas). We did not have statistical
power to compare store types by income area.
Comparisons by store type and income area
were done for availability and prices of health-
ful and regular food options and quality of pro-
duce.

Availability comparisons. Availability compari-
sons were conducted as percentages of stores
that had the product available. We compared
availability of food categories, items, and all
healthful versus regular food options. The
analyses of prices were completed using data
for all stores in which the products were avail-
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able. Prices of fruit and vegetables were stan-
dardized by converting estimates to the dollar
price per pound using the conversion-factor
data from the U.S. Department of Agriculture
(USDA).16 Prices of other food were standard-
ized by converting data into standard units for
each food category (for example, twenty
ounces for bread). Quality of fruit (or vegeta-
bles) was evaluated based on the average qual-
ity of all available fruit (or vegetables) rated in-
dividually using a categorical 1–3 scale of
quality from “fair” to “good”
to “excellent.” The raters fol-
lowed a protocol with spe-
cific definitions of quality
ratings to ensure data compa-
rability.

Price comparisons. Price
comparisons were for average
absolute prices of food by in-
come area and type of store,
and for relative prices of healthful and regular
food options within stores and neighborhoods.
To compare overall prices of food, we con-
structed a representative basket of food items
available in both types of stores and neighbor-
hoods. This excluded food items unavailable in
some types of stores, limiting the variety of
food items in the basket but at the same time
ensuring the basket comparability across
stores and income areas. Price comparisons for
a representative food basket included average
pricing of the basket of all healthful and regu-
lar food options, and all food items by store
type and income area.

� Results for Study 2. We identified
seventy-nine retail food outlets in operation
during our study. Four stores refused to partic-
ipate, leaving us with a completion rate of 94.9
percent. Our final sample included seventy-
five stores (nineteen small and large grocery
stores and fifty-six convenience stores), of
which forty-seven were in lower-income
neighborhoods and twenty-eight were in
higher-income neighborhoods. Among conve-
nience stores, relatively more food marts and
drug stores were located in higher-income ar-
eas. Supermarkets accounted for the same 8
percent share of stores in both areas, although

their density per 10,000 residents was higher
in low-income neighborhoods.17 Relatively
fewer full-variety stores in wealthier areas of
New Haven may reflect residents’ greater ca-
pability to shop in supermarkets outside their
neighborhoods.

Availability of healthful food. Availability of
healthful food between convenience and gro-
cery stores varied by product but was signifi-
cantly better in grocery stores (Exhibit 1).
Customers were significantly less likely to find

produce, brown rice, lean
meat, whole-wheat bread,
and whole-grain pasta in con-
venience stores than in gro-
cery stores. Of all healthful
options, only canned vegeta-
bles, baked potato chips, and
healthier versions of bever-
ages (bottled water, 100 per-
cent fruit juice, and diet soda)

had similar availability across stores. Of note,
when convenience stores did carry items in a
given food category, they often stocked only
regular options. For example, reduced-fat
cheese was sold in 4 percent of convenience
stores, but 45 percent had regular cheese. Sim-
ilar differences in relative availability of
healthier and regular items were found for
bread, grains, and, to a lesser extent, for milk
and cereal.

We hypothesized that there would be sig-
nificantly lower rates of availability of health-
ful food in lower-income versus wealthier ar-
eas. For two categories this appeared to be the
case: milk and chips (see Exhibit 1). Regular
potato chips could be purchased almost in ev-
ery store in both areas, but baked potato chips
were half as likely to be available in lower-
income neighborhoods. For many items, how-
ever, there was no significant difference in
availability. Further, for fruit and vegetables
we found a higher rate of availability in lower-
income areas. This may reflect the high preva-
lence of food marts and drug stores (usually
not selling produce) in higher-income neigh-
borhoods, which might have obscured our es-
timates.

Food prices. Prices of most healthful food op-
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tions were usually higher relative to the cost of
regular alternatives. There were three excep-
tions: high-sugar and plain breakfast cereal,
reduced-fat and regular cheese, and skim/low-
fat and whole milk. The highest price margin
for healthier products was found for baked
chips, lean meat, and whole-grain pasta (20–
60 percent above the cost of regular options).
Healthier whole-grain versions of bread and
rice were about 10–30 percent more expensive
than white products. With some deviation in
the size of relative price differences, overall
patterns for healthful and regular food options
were similar across income areas.

Comparisons of absolute food prices across
income areas suggest that prices in all types of
stores are on average about 4 percent higher in
wealthier neighborhoods (Exhibit 2). The av-
erage cost of a representative food basket with
items available in all types of stores and neigh-
borhoods is $46.7 in lower-income areas ver-
sus $48.5 in higher-income areas ($26.1 versus
$27.2 for healthful food options). These esti-
mates are unadjusted for differences in quality

of produce, which varies by neighborhood.
Once we exclude produce from the calcula-
tion, differences in the average prices between
areas fall by almost half (to about $1 or 2 per-
cent). The difference in the average prices of
food in convenience versus grocery stores is
also about 4 percent (and about 5 percent for
healthier options). This estimate cannot be
compared to our data on price differences be-
tween small and large stores in Study 1. The
group of grocery stores in Study 2 included
small grocery stores (usually with higher
prices), which were part of the small-markets
group in Study 1.18

Quality of fresh produce. Using the three-point
produce quality scale, we found significantly
worse average produce quality in lower- ver-
sus higher-income neighborhoods (2.0 versus
2.4, p < 0.05). Fruit had more pronounced dif-
ferences in quality by income area (2.0 versus
2.5, p < 0.01) than vegetables (2.0 versus 2.2).
Although this was based on a small sample of
supermarkets, we observed notably lower
quality of produce in supermarkets located in
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EXHIBIT 1
Availability Of Healthful Food Options, By Store Type And Neighborhood
Socioeconomic Status, 2007

Type of store (%) Neighborhood (%)

Type of food
Convenience
store

Grocery
store

Low-income
area

High-income
area

Any fruit
Any vegetables
Any frozen vegetables
Any canned vegetables

34
21
14
80

95***
89***
53***
89

62
47
25
85

29***
25*
21
79

Baked potato chips
Lean beef/chicken
Plain cereal
Skim/low-fat milk

27
2

70
71

26
47***
84
89*

19
13
77
70

39*
14
68
86*

Whole-wheat/whole-grain bread
Whole-grain pasta

14
2

47***
42***

17
11

32
14

All surveyed healthful food options
All surveyed regular food options

46
70

70***
81**

53
76

50
67*

SOURCE: Authors’ analysis.

NOTES: For a list of the surveyed healthful and regular food options, see text. Statistical significance denotes difference
between types of stores or between neighborhoods.

*p < 0.10  **p < 0.05  ***p < 0.01



lower-income neighborhoods than in wealth-
ier neighborhoods (2.2 versus 2.9). Grocery
stores had significantly better-quality produce
than convenience stores.

Discussion
� Availability is key differential. Based

on data from different neighborhoods in New
Haven, we found that the availability of many
healthful food items and produce quality are
worse in lower-income areas, but food prices
are not higher. Although residents of low-
income communities have better access to su-
permarkets than they did thirty-five years ago,
many still shop in small neighborhood stores
without healthful food options. Given that
price differences between such stores and su-
permarkets have increased since 1971, lack of
access to grocery stores has become an even
more important driver of disparities in diet
quality.

Although residents of lower-income areas
are in particular need of improving their diet
and health, their moving away from regular to
healthier options may be difficult to achieve,
given the available choices of food in local
stores. Whereas disproportionate supply may
reflect demand of the clientele for less health-
ful alternatives, dominance of these options
may limit choices for people who would be
willing to try healthier products.

� Prices are about the same. Overall,
residents of lower-income areas in New Haven
are not paying higher prices for food, including

healthful food when available. Our findings of
4 percent lower average food prices in lower-
income neighborhoods, however, are unlikely
to suggest major differences in the buying
power of the residents. Given the low share of
expenditures on food consumed at home in
personal disposable income (10.5 percent for
the lowest-quintile income group in 2006), the
difference of 4 percent in food prices for some-
one with below-median income (such as
$20,000 per year) implies about a 0.4 percent
change in real income.19

The finding that prices were not higher in
lower-income neighborhoods of New Haven is
puzzling at first glance and contrary to what
has been published earlier. This might be ex-
plained in different ways. First, a large number
of higher-cost buying opportunities (for ex-
ample, drug and convenience stores) now ex-
ists in all neighborhoods. This may give the ap-
pearance of higher prices in wealthier areas
and mask the fact that the poor may have these
as main options, while people with greater
means may use these only for impulse buying.
In our study, in fact, prices from supermarkets
in lower-income areas were higher than those
from comparable markets in wealthier areas
(by 6–7 percent), although this cannot be con-
sidered a definitive finding because of the
small number of such markets in our sample.

Another possibility is that New Haven has
somehow made lower-cost food more accessi-
ble to the poor. Several full-service chain su-
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EXHIBIT 2
Prices Of Healthful And Regular Food Baskets, By Store Type And Neighborhood
Socioeconomic Status, 2007

Type of store Neighborhood

Type of food
Convenience
store

Grocery
store

Low-income
area

High-income
area

Basket of healthful food options
Basket of regular food options
All-foods basket

$26.8
20.9
47.8

$25.6
20.4
45.9

$26.1
20.6
46.7

$27.2**
21.3
48.5**

SOURCE: Authors’ analysis.

NOTES: For a list of the surveyed healthful and regular food options, see text.

**p < .05



permarkets and other large independent mar-
kets exist in lower-income areas of the city,
giving New Haven a higher density of large
markets compared to cities such as Detroit.20 A
history of New Haven suggests that market
forces, not city planning or regulation, are re-
sponsible.21 Developers searching for areas that
were “understored” found that New Haven
had relatively few stores in areas where dis-
posable income per acre was high enough to
invest and where stores were feasible to build
and operate. Low income in these areas is off-
set by high population density, and retail food
development occurs.

� Policy correctives. It is possible that
the food retail industry will see other opportu-
nities in low-income areas and that market
forces will offer some help in correcting food-
price disparities. The well-known lack of low-
cost access to healthful food in low-income
communities is, however, a major problem that
may suggest the need for government inter-
vention. At the local level, tax incentives, zon-
ing changes, and enterprise development areas
might be mechanisms to produce change. In
addition, cities can consider whether trans-
portation can be arranged so that people from
a broader radius can get easy access to large
markets.

Federal action might also be a possibility.
Through massive spending programs such as
the Farm Bill and its components such as the
Women, Infants, and Children (WIC) and
Food Stamps programs, there might be oppor-
tunities to address both access and price.
These are at the heart of food insecurity, which
is linked to both under- and overnutrition.

� Study limitations. There are several
limitations of this study. Our analysis of trends
in price differences between small and large
food stores was limited by the number of items
used in the 1971 comparison study. Also, as
consumption trends shift, relative prices
change, which may affect the price spread. We
may see a larger relative price change for items
less popular and important today than in 1971.
We tested this hypothesis by excluding cer-
tain food items from the estimation (for exam-
ple, coffee), which did not qualitatively change

the results. Second, our study is based on data
from one city, and additional research is
needed to determine whether the results can
be generalized to other locations. Third, our
sample was not large enough to enable the
analysis of differences in availability and prices
by type of store and neighborhood. Based on
our indicative results for food prices in super-
markets in lower- versus higher-income areas,
this analysis seems an important subject for
further research.

A
c c e s s to h e a lt h f u l food is a criti-
cal domain of securing high-quality
nutrition. New Haven might set a

good example of recent developments in the
city that led to the opening of several super-
markets in low-income communities, thereby
improving the availability of healthful food
choices and eliminating food-price dispari-
ties.
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