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The Urban Grocery Store Gap
by Ronald W. Cotterill and Andrew W, Franklin*
Introduction
in many of America’s largest cities urban residents do not have supermarkets near their homes.
This problem has been well documented in a few of the nation’s largest cities. To date,
however, there has been no attempt to present a national evaluation of the absence of
supermarkets in many urban neighborhoods. This study uses zip code level demographic
information from the 1990 Population Census and a complete census of all supermarkets in
twenty-one of the nation’s largest metropolitan statistical areas. Information on individual
supermarkets, including square feet of selling space is classified into individual zip code areas.
This allows one to measure the relationship between retail services per capita and demographic
variables such as income per capita and percent of households receiving public assistance. Since
we have zip codes for each of the twenty-one large metropolitan areas, included in this sample,
we also can examine relationships between demographic variables and urban grocery store
services on a city by city basis. This exercise reveals startling differences in the size of the
urban grocery store gap in different U.S. cities. Some cities have actually solved the distribution
problem while others face extremely serious distribution problems. Given the recent cuts at the
Federal level in food programé and the clear-cut need to improve the efficiency of distribution
of federat food program dollars, the focus on the ability of the supermarket food distribution
system to deliver food in an efficient, i.e., reasonably priced fashion, to low-income urban

neighborhoods is extremely timely.
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The Progressive Grocer supermarket data base and the 1990 Census of Population contain
information on several featres of urban food distribution problems. The Progressive Grocer
supermarket data was obtained from Trade Dimensions Inc. of Stamford, Copnecticut. The data
is comprised of up to date information on supermarkets with annual sale of at least $2 million.
The data contains information on the size of the selling floor space, the number of check outs,
whether the checkouts system is done by scanning, as well as the services offered to consumers.
The services included are the presence of an in-store delicatessen, bakery, pharmacy, restaurant,
and the presence of an automatic teller machine or in-store banking. The 1990 Population
Census data was collected from the Summary Tape files 3B.  Zip code demographic statistics
on income, education, vehicle ownership, ethnic background and poverty level where obtained.

Analysis of the Urban Grocery Gap

Table 1 identifies the twenty-one metropdlitan areas included in this study and gives basic
information for each of them. New York and Los Angeles are the largest cities included with
populations of over nine million people each. New York, for example, has 287 zip codes in the
metropolitan area and 704 supermarkets. There are 11,203,000 square feet of retailing space in
the New York metropolitan area, 0.768 stores per capita,' 1.21 square feet per capita, 2.4
supermarkets per zip code, and 39, 034 square feet of supermarket space per zip code.

Eighteen of the twenty-one metropolitan areas included in this study have more than one
million in population. The total population covered by the twenty-one metropolitan areas in the
study is 72,949,505 persons, which is approximately thirty percent of the U.S. population. The

study covers 3,581 zip codes which contain 5,973 supermarkets. The stores per capita and the

! Stores per capita value figures are on a per 10,000 population basis.
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square food per capita variables are primary indicators of the level of supermarket service in
different cities.

As one can see in Table 1 there is considerable variation across these twenty-one cities
in the level of these variables. For example, square foot per capita is lowest in New York at
1.22 and ranges up to 3.47 square feet per capita in Wichita, Kansas, the smallest city in this
study. The average square foot per capita for the entire population of these twenty-one cities
is 2.157.

Table 2 is a list of the demographic and supermarket characteristics that are available
for analysis. Table 3 presents descriptive statistics for each of these variables for the 3,581 zip
code areas that are included in this study. For example, these zip codes have on average 43,933
square feet of supermarket selling space. The amount of selling space ranges in this sample
from zero (i.e., no supermarket in the zip code) ‘to a maximum of 538,000 square feet of retail
space in the zip code area. The number of checkouts in the zip code area averages 14.7. The
average zip code area has 1.15 stores with scanners, 1.19 stores with a deli, 0.973 stores with
bakery, 0.32 with a pharmacy, 0.14 stores with a restaurant, and (.39 with an ATM or in-store
banking. The average population in these zip code areas is 20,371 people, 7,464 households
and an average medium household income of $38,749. These zip code areas have an average
medium family income of $44,-330 and an average per capita income of $17,340. The percent
of population less than 16 years of age averages 22.6 in these zip codes. The percent of
population over 62 years of age averages 13.75 in these zip codes. The percent of households
with at least one vehicle averages 88.28, the percent of population with less than a high school

education averages 14.3 percent. The percent of the population with a high school education



is 18.7 percent. The population with some college edu-cation averages 31.7 percent. Important
for our analysis the percent of households that are below the poverty level averages 9.1 percent
and the percent of households on public assistance averages 6.6 percent in these 3,581 zip code
areas.

Table 3 also reports demographic information on the percent of households with
retirement income, 14.6 percent. The percent of population that is African American averages
12.7 percent, and the percent of the population that is Hispanic, 8.01 percent. Finally, in Table
3 additional variables describe the scope of supermarket activity in these zip codes including the
number of stores, chain stores, square feet of retailing space, the number of services that are
provided, the number of services per capita, stores per capita, square feet per capita and chain
store square feet per capita.

The primary question we are interested-in analyzing in this paper is do low income
people and especially people who are on public assistance have less access to supermarkets than
other consumers in these metropolitan areas. Figures 1 through 3 and Table 4 provide an
answer to this question. As a first step we have sorted all of the zip codes by the variable
"percent of households on public assistance,"” and then divided the zip codes into five equal
quintile groups. These quintile groups are arrayed across the horizontal axis in Figures 1
through Figure 3. For example, in Figure 1 the first quintile of zip codes is the twenty percent
of households that have the least amount of public assistance. The 716 zip codes in this group
have between zero and 2.18 percent of their households on public assistance. The next quintile
(717 zip codes) has 2.18 to 3.48 percent of their households on public assistance. The third

quintile (717 zip codes) has 3.48 percent to 5.18 percent of their households on public



assistance. The fourth quintile (716 zip codes) has 5.19 to 9.14 percent on public assistance.
The last quintile contains the 715 zip codes wherein the greatest percent of houscholds are on
public assistance, each averaging greater than 9.14 percent. As one can see by inspecting Figure
1, zip code areas in the highest two quintiles tend to have fewer stores per capita than zip codes
classified in the first three quintiles.

Figure 2 examines the relationship between square feet of selling space per capita and
the percent of households receiving public assistance. The average square feet of selling space
per capita in the first quintile of zip codes (those zip codes with less than 2.18 percent of their
households on public assistance) checks in at 2.73 square feet per person. As one moves to the
other end of the public assistance spectrum, the ﬁfth quintile where 9.14 percent of the
households or more are on public assistance the square foot per capita variable drops to 1.51
square feet per capita. |

To address the issue of food access one must not only determine whether certain
population groups have supermarkets in their zip code area, one must also examine whether
households in the targeted group have vehicles. If they do not have vehicles, then they are not
able to travel outside of their zip code area to purchase groceries. Figure 3 provides graphic
evidence of the relationship between vehicle ownership and the percent of households in a zip
code area receiving public assistance. As one can see, the first two quintile groups (40 percent
of the zip codes in this sample that have 3.48 percent or less of their households on public
assistance) reports that over 94 percent of the households do have at least one vehicle. As one
moves up in the quintile ranking towards zip codes where public assistance is more important,

vehicle ownership does fall slightly to 92 percent for the third quintile and down to 88.9 percent



for the f(;urtll quintile. Vehicle ownership, however, drops dramatically for the quintile with
the greatest amount of public assistance. These 715 zip codes report that on average only 70.64
percent of the households have one or more vehicles. This suggests that the truly hard core
food access problem exists in the same zip codes that have more households on public; assistance
than any other areas of the country. The need to improve food distribution to stretch federal
food dollars given to these households is a major problem. Solving it could result in dramatic
welfare gains without increasing federal transfer payments for food purchases..

One should ask are these graphic relationships statistically significant. Table 4 reports
a linear regression analysis of the relationship between stores per capita, square foot per capita
and percent of households with one or more vehicles with the percent of households on public
assistance variable. Here we have reported the results of the best fitting functional form between
these variables. Equation 1, for example, repofts that the pateral log of the store’s per capita
variable is significantly related in a negative fashion to the natural log of the percent of
households on public assistance. Since this is a log log relationship, it indicates that a 10
percent increase in the number of households on public assistance results in a 1.0 percent
decrease in the number of stores per capita. With a t-ratio of 10.27, the estimated coefficient
for percent of households on public assistance is significant at the 1 percent level. This means
that in repeated sampling 99 out of a hundred times we would find that this coefficient (a
negative 0.100) is different from zero. Note that the R?, the percent of the variability in the
dependent variable explained by the independent variable is very low in this equation. The
percent of households on public assistance only explains 2.83 percent of the variation in the

stores per capita variable. Other factors, not public assistance, determine the bulk of the



variation in stores per capita. Having said this we will stress that there does exist, however, a
significant negative relationship between the percent of households on public assistance and
stores per capita, which means that we have been able to document in a statistical fashion that
zip codes with 2 larger public assistance load do haye fewer stores per capita in these twenty-one
large cities which account for approximately thirty percent of the U.S. population.

Equation 2 relates the square foot per capita to the percent of households on public
assistance. It is the straight linear relationship. Again, zip codes that have a higher percent of
households on public assistance tend to have significantly less square feet per capita of grocery
space. The coefficieut on percent of households on public assistance, a negative 0.052, indicates
that as you increase the percent of households on public assistance by ten percentage points,
square foot per capita declines by 0.52 square feet. With the t-ratio of -2.72 this estimated
coefficient is statistically significant at the one pércent level. Note, however, that the R? for this
equation is very low. Variation in this variable explains only 0.21 percent of the variation in
the square foot per capita as observed in this sample. Again other factors are far more
important than public assistance levels.

Equation 3 analyzes the statistical relationship between the percent of households with
one or more vehicles and the percent of households on public assistance. There is a significant
negative statistical relationship. between these variables. Increasing the percent of houscholds
on public assistance by ten percentage points results in a fifteen percent reduction in the percent
of households with one or more vehicles. Since the coefficient for percent of households with
public assistance has a t-ratio of 56.86, this estimnated coefficient is clearly significant at the one

percent level. Also, the R? in this equation is much higher than in our earlier two equations.



Variation in the percent of households on public.assistance explains forty-seven percent of the
variation in the percent of households with one or more vehicles. This is direct statistical
evidence for the earlier conclusion that we stated. Clearly, zip code areas that have a high
proportion of households on public assistance also tend to bave dramatically fewer vehicles
available for transportation out of their neighborhood.

A second major question on the food access issue is whether the lack of access is uniform
across these twenty-one different metropolitan statistical areas. As one might suspect, it indeed
is not uniform across urban areas. Table 5 reports for each of the twenty-one cities, the same
relationships that were reported in Figures 1 to 3. The cities in the table are ranked by
population size. As one can see for New York, the stores per capita variable and the square foot
* per capita variable behave in a somewhat similar fashion as the overall national data reported
in Figures 1 through 3. The first quintile of zip codes in the New York City area (percent of
households on public assistance less than 2.18 percent) actually has lower stores per capita and
lower square feet per capita than the three intermediate quintile groupings. For example, the
first quintile in New York has 0.92 stores per 10,000 residents. As one moves to the third,
fourth, and fifth quintiles (i.e., quintiles with more households on public assistance) the stores
per 10,000 population go up to 1.46, 1.22, and 1.40. However, as one moves to the final
grouping (the last quintile wherein all zip codes have 9.1 percent or more of households on
public assistance) one has only 0.668 stores per 10,000 people. In these same zip code areas
where public assistance is high, one has only 0.88 square feet per capita for retail space which
is dramatically lower than in any of the other quintile groups.

The fourth column in Table 5 reports percent of households with one or more vehicles



and for New York one finds a similar result. The zip code areas with the least amount of public
assistance tend to have fewer cars than the next group of zip code areas but the really dramatic
difference is that the quintile with the highest percent of households on public assistance has only
39 percent of the households with at least one vehicle. Unless consumers in these high public
assistance zip codes can use public transportation to travel to supermarkets, they truly do seem
to be lacking access to supermarket food distribution services.

Picking Washington, DC from Table 5 one sees a similar result for store’s per capita in
square foot per capita. In particular zip codes where 9.14 percent of the households or more
receive public assistance have only 0.97 square feet of supermarket space per capita. Zip code
areas with 2.18 percent of households or less receiving 'public assistance have for comparison
purposes 1.78 square feet of retailing supermarket space per capita. In Washington the zip
codes that fall into the highest quintile also have 6[1 average only 70.9 percent of the households
with one or more vehicle. This is distinctly fewer vehicles than the other zip code categories.

One might ask whether indeed there is any city in the United States wherein the urban
grocery cap problem appears to be solved. Turning to the second page of Table 5 and focusing
on Cleveland, Ohio, one can see that the statistical evidence suggests that Cleveland has been
successful. Note that the two groups of zip codes that have greater than 5.19 percent of their
households or more on public assistance actually have higher stores per capita than the lower
three groups in the Cleveland metropolitan area at 1.13 and 1.04 stores per 10,000 people.
Also, note that on a square foot per capita basis these same stores also have more square foot
per capita, 2.23 and 2.31 square feet, than any other zip code grouping in the Cleveland area.

They have 2.31 square feet of supermarket space per capita. Finally, note that these zip codes
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still, hov._fever, have fewer vehicles than the other zip codes in the Cleveland area. This
suggests that the urban grocery gap problem in Cleveland has been solved by the relocation
of supermarkets in inner city neighborhoods. In fact this has been the programmatic effort by
the First National chain to reintroduce supermarkets in inner city Cleveland (Wall Strget Journal
article, June 8, 1992 p. 1.

Finally, with regards to Table 5, note that the urban gap problem does not appear to be
correlated with city size. For example, the relatively small cities in Connecticut, Hartford,
Bridgeport, and New Haven all clearly have significant and potentially serious urban grocery gap
problems. Wichita, Kansas, on the other hand, does not appear to have an urban grocery gap.
Square feet per capita for the zip codes that fall in the various public assistance categorizations
seem to be roughly constant across all categories with no discernable relationship between the
square foot per capita and the percent of households on public assistance.

Table 6 reports the results of a similar exercise wherein the key variables stores per
10,000 population, square feet per capita, and percent of households with one or more vehicles
are related to a quintile decomposition of the per capita income variable. Per capita income for
all 3,581 zip codes was sorted and divided into five groups. The first quintile contains zip codes
with PCI greater than 21,590. The next three groups contain zip codes with PCI ranging from
16,939 to 21,570, 14,284 to 16,939, and 11,609 to 14,284 going from higher income levels to
lower. Finally, the lowest income group contains those zip codes with PCI less than 11,609.
Looking at the New York metropolitan area, zip codes in the two upper income quintiles have
1.49 and 1.38 stores per capita. Moving to the next three quintiles, the average stores per capita

drops to 0.7G, 0.75, and 0.61 for the lowest income group. With regard to square feet of selling
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floor space, it is clear that higher income areas have more space. The upper two quintiles
average 3.18 and 3.24 square feet per capita. At the lowest income group shoppers have only
0.79 square feet per capita. Examining the percent of households with at least one vehicle
column one sees that households located in zip codes at the lowest income quintile have far
fewer vehicles than the higher income groups.

Washington, D.C. has comparable results. The highest income group has twice the
number of stores per capita as the lowest income group. Shoppers in the lowest income group
have an average 0.44 stores per capita as compared to 0.88 stores per capita for the highest
income group. With respect to square feet per capita, the highest income quintile has 2.13
square feet per capita while those in the lowest income group have 0.84 square feet per capita.
Households with vehicles seems not to be as significantly less; however, only 83.3 percent of
the households in Washington, D.C.’s lowest income zip codes had vehicles. This is still much
less than the 93.2 percent for the highest income group.

Table 6 offers supportive evidence of Cleveland’s effort to bring supermarkets into inner
city areas. Zip codes with per capita income greater than ’21,570 had 0.631 stores per capita.
The next two groups of zip codes have lower levels of stores per capita, 0.78 and 0.79 stores
per capita. However, the lowest income group had a higher number of stores per capita with
0.90, nearly 50 percent greater than the highest income group.

Table 7 provides a different perspective on the supermarket access issue by providing for
each of the individual cities descriptive statistics for each of the variables in our data base. One
can, for example, compare percent of households on public assistance and the percent of

households with one or more vehicle across cities to document the degree of the severity of the
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problem at least in a relative fashion among th¢ different cities. For examp];e, in the 289 zip
codes in the New York City area the average zip code reports 9.65 percent of its households are
on public assistance. This is fairly high. In Los Angeles the percent of households on public
assistance averages 9.43 percent for the 271 zip codes. Again, this is fairly high. In Chicago
the percent of households on public assistance averages 5.47 percent for the 391 zip codes in that
metropolitan area. In Philadelphia the percent of households on public assistance averages a
similar 5.49 percent for the 337 zip codes in the metropolitan area. In Washingtoﬁ, DC the
percent of households on public assistance averages a lower 3.77 percent in its 324 zip codes
in the metropolitan area. Going to the other end of the extreme, New Haven, Connecticut
averages 5.84 percent of its households on public assistance in its 40 zip codes and Wichita,
Kansas averages 4.37 percent of its households on public assistance for its 65 zip code areas.
In conclusion, there does appear to be a relationship between city size and percentage of
households on public assistance but it doesn’t appear to be an extremely strong one. Small cities
as well as large cities can have significant public assistance case loads.

Table 8 reports descriptive statistics for the demographic and supermarket characteristic
variables for differing income groups. The sample is divided into four income groups, the
lowest income group with 895 zip codes; a low-mid income group with another 896 zip codes;
a medium-high income group with 894 zip codes; a high-income group with 896 zip codes.
Examining the next to the last variable in each list, the square foot per capita variable we can
see that the lowest income zip codes had an average of 1.65 square feet per capita of
supermarket space. Square feet per capita goes up to 1.96 in the low-mid income group. In the

mid-high income group square feet per capita leaps to 2.69 square feet per person. Finally, in
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