
29
Access to Affordable and Nutritious Food: Measuring and Understanding Food Deserts and Their Consequences 

United States Department of Agriculture

than 20 miles). Individuals in these areas, and in the surrounding sparsely 
populated areas, are likely to have considerable time and out-of-pocket costs 
to accessing food sources.  

There are also several Indian reservations in South Dakota, as well as in 
other rural areas, primarily in the Midwest and West.  These areas may be 
served by the Food Distribution Program on Indian Reservations (FDPIR), a 
commodity food assistance program for eligible Native Americans offered as 
an alternative to the SNAP.21  The locations of these distribution centers are 
not yet incorporated in the analysis but will be in the future. 

Obviously, those outside of walking distance to a store who do not have 
a vehicle in rural areas will face much higher transportation costs, both in 
terms of hiring transportation (taxi, shuttle, or public transportation if they 
exist at all) and in time costs in walking to the store or waiting for a friend 
or family member to take them to a store.  These households make up only 
a small share (5.4 percent) of the rural population in total and 9.4 percent of 
low-income people, yet most of them live between 1 mile and 10 miles from 
a supermarket.  Although this is a small portion of the overall population, the 

 21The FDPIR operates in 23 States 
and served 90,100 persons in FY2008, 
primarily individuals living on or near 
Indian reservations

Map 2.4
Supermarket access in South Dakota
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population certainly has very limited access to supermarkets based on driving 
distances.  

The non-White population represents 14.6 percent of the total rural 
population, or 9.9 million persons.  Of the non-White population, 51.6 
percent live in low-income areas.  Almost 90 percent of the non-White 
population lives within 10 miles of a supermarket.  Non-White individuals 
that live in low-income areas are more likely to reside more than 20 
miles from a supermarket than non-White individuals who did not live in 
low-income areas (3.5 percent, compared with less than 1 percent). 

Over 84 percent of elderly individuals in low-income rural areas were within 
10 miles of a supermarket, while another 12.7 percent were between 10 
and 20 miles.  Only 2.9 percent were more than 20 miles from the nearest 
supermarket.  

Time Costs of Access to Food

In addition to the effects of price, income, and the availability of different 
foods, consumers’ food shopping and consumption behavior may also be 
affected by the time costs of food shopping and food preparation.  Higher 
time costs of travel to grocery stores are likely associated with lower 
demand for those stores or for some foods.  Likewise, greater time costs 
of preparing some foods may be associated with lower demand for those 
foods.  ERS analysis of time diary data from the ATUS provides information 
about variations in time costs across areas with different levels of access to 
supermarkets and across different population groups.  

The ATUS collects information on how Americans spend their time.  
Sponsored by the Bureau of Labor Statistics (BLS, http://stats.bls.gov/
tus/home.htm) and conducted by the U.S. Census Bureau, the ATUS is a 
continuous, monthly survey that started in January 2003.  The ATUS sample 
is nationally representative of civilian Americans age 15 and older, and the 
data include about 13,000 completed interviews annually.  Estimates from 
the survey show the range of detailed activities performed daily, how much 
time is spent in each activity as well as where and with whom, and how time 
is allocated by demographic group, labor force status, and weekdays versus 
weekends.

Table 2.8 shows the average time spent in travel to grocery shopping on an 
average day by level of access to the nearest supermarket (as defi ned above).  
The table shows the average minutes spent traveling to grocery stores for 
shoppers who live in low-income areas with low, medium, and high access 
to supermarkets.22  These averages are compared with the national average.  
Overall, the national average time spent traveling, one-way, to the grocery 
store was almost 15 minutes, and about 14 percent of the population traveled 
to the grocery store on an average day.  

Time spent traveling to the grocery store was greater in low-income areas 
with low-access.  The average time spent traveling to the grocery store for 
those who lived in these areas, 19.5 minutes, was signifi cantly greater than 
the average time spent traveling to the grocery store for those in low-income 
areas with high access (15.5 minutes) and for those in low-income areas 

 22Survey respondents did not report 
which type of “grocery” store they vis-
ited, only that they reported the activity 
of grocery shopping.
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Table 2.8
Average time spent in travel to grocery shopping on an average day by access to grocery stores

Average time is one-way, not total travel time (based on the shortest one-way time). Pooled 2003-2007 American Time Use Survey data

Average minutes per day 
of travel related to grocery 
shopping, for those who 

grocery shopped

Average % engaged 
in travel related to 
grocery shopping 

(on an average day)

Average
minutes, 
90% CI 

min

Average
minutes, 
90% CI 

max

Average 
percent, 

90 CI min

Average 
percent, 
90% CI 

max

Minutes Percent

Total population, age 15+, 2003-07 15.0 14.0 14.7 15.3 13.7 14.3
Low-income areas
  Low access 19.5 12.1 18.1 20.9 11.1 13.1
  Medium access 14.1 13.5 13.0 15.1 12.5 14.5
  High access 15.5 12.3 14.3 16.7 11.3 13.4
Not-low-income areas
  Low access 15.9 14.4 15.2 16.5 13.7 15.1
  Medium access 12.5 14.7 12.1 12.9 14.1 15.3
  High access 13.3 16.3 12.6 14.1 15.4 17.3

Metropolitan areas, 2005-07 14.2 13.9 13.8 14.6 13.4 14.3
Low-income areas
  Low access 20.4 12.9 17.5 23.3 10.7 15.0
  Medium access 14.4 11.7 13.1 15.6 10.2 13.1
  High access 15.5 11.5 13.7 17.3 10.0 13.1
Not-low-income areas
  Low access 15.5 14.3 14.8 16.3 13.4 15.2

  Medium access 12.1 14.0 11.5 12.6 13.2 14.7
  High access 12.9 15.9 11.9 13.7 14.6 17.2
Nonmetropolitan areas, 2005-07 16.9 12.2 15.8 18.0 11.5 13.0
Low-income areas
  Low access 18.8 11.0 16.9 20.6 9.6 12.4
  Medium access 11.2 13.6 8.4 14.0 10.7 16.6
  High access -- 11.8 -- -- 6.3 17.4
Not-low-income areas
  Low access -- 16.0 -- -- 8.3 23.6
  Medium access -- -- -- -- -- --
  High access -- -- -- -- -- --
Note: 2003 Met/nonmet classifi cation used for 2005-07 data.

Income, 2003-07
Household Income <= 200% 
  poverty threshold 15.8 13.6 15.3 16.4 13.0 14.2
Low-income areas
  Low access 19.3 13.7 17.3 21.3 12.2 15.1
  Medium access 14.2 13.4 13.1 15.3 12.0 14.7
  High access 16.4 12.5 14.5 18.2 11.0 14.0
Not-low-income areas
  Low access 16.3 14.7 15.0 17.6 13.2 16.3
  Medium access 13.6 13.3 12.6 14.7 12.0 14.6
  High access 2.3 16.7 11.1 13.6 14.6 18.8
Household Income > 200% poverty 
  threshold 14.2 14.2 13.9 14.6 13.8 14.7
Low-income areas
  Low access 20.5 11.3 18.3 22.6 9.8 12.8
  Medium access 12.1 14.1 10.9 13.4 12.3 15.8
  High access 13.5 12.6 11.9 15.2 10.9 14.4
Not-low-income areas
  Low access 15.6 14.3 14.8 16.4 13.4 15.2
  Medium access 11.8 15.0 11.4 12.3 14.2 15.9
  High access 13.4 16.3 12.3 14.4 15.1 17.6
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with medium access (14.1 minutes).  These differences are large and 
statistically signifi cant.  In addition, those in low-access areas shopped less 
frequently—on average once every 8 days versus a national average of once 
every 7 days.   

The difference in average time spent traveling to the grocery store by access 
level may not be surprising given that this study’s defi nition of access is 
based on distance, and that, all else equal, it is expected that those who live 
more than 1 mile from a supermarket would spend more time traveling to 
the grocery store than those who live less than half a mile or less than a mile 
from the supermarket.  To put these averages into context, table 2.8 also 
reports average time spent traveling to grocery stores by households in higher 
income areas separately by their access levels.  As expected, those with low 
access spend the most time traveling to the grocery store (15.8 minutes) 
compared with those who are closer.  But the average of those in higher 
income areas that are more than a mile from a store is still almost 4 minutes 
shorter than the 19.5 minute average of those in low-income areas who are 
more than a mile from a grocery store. 

Table 2.8 also considers average time spent traveling to get groceries for 
sample members living in metropolitan (metro) areas compared with those 
living in nonmetropolitan (nonmetro) areas.23  Not surprisingly, those who 
live in nonmetro areas spent more time, on average (16.9 minutes), traveling 
to the grocery store than those living in metro areas (14.2 minutes), and a 
smaller percent of nonmetro residents shopped on an average day than metro 
residents.  Surprisingly, those in nonmetro areas with low access spend about 
the same amount of time traveling to supermarkets as those in metro areas 
with low access.    

The fi nal set of averages shown in table 2.8 compares average time spent 
traveling to grocery stores for those with household income below 200 
percent of Federal poverty guidelines and for those with income above 200 
percent of poverty.  Also included are national estimates for the 13 percent of 
the sample with missing income information.  Those with low income who 

 23There are not enough households 
in urban clusters or rural areas in the 
sample to examine average minutes 
spent traveling to supermarkets across 
the same urbanicity categories used 
above, so here we focus on metro and 
nonmetro statistical areas.

Table 2.8
Average time spent in travel to grocery shopping on an average day by access to grocery stores (continued)

Average time is one-way, not total travel time (based on the shortest one-way time). Pooled 2003-2007 American Time Use Survey data

Average minutes per day 
of travel related to grocery 
shopping, for those who 

grocery shopped

Average % engaged 
in travel related to 
grocery shopping 

(on an average day)

Average
minutes, 
90% CI 

min

Average
minutes, 
90% CI 

max

Average 
percent, 

90 CI min

Average 
percent, 
90% CI 

max

Minutes Percent

Household Income missing 16.3 13.9 15.4 17.2 13.1 14.7
Low-income areas
  Low access 17.7 9.7 14.4 21.1 7.5 12.0
  Medium access 19.4 12.3 14.5 24.5 9.6 14.9
  High access 17.0 11.2 12.8 21.1 8.8 13.5
Not-low-income areas
  Low access 16.5 14.4 14.9 18.0 12.5 16.3
  Medium access 14.4 15.0 12.9 15.8 13.1 16.9
  High access 14.4 15.9 12.4 16.4 13.5 18.3

-- indicates that estimate is suppressed due to small cell size.
Source:  2003-2007 American Time Use Survey data, Current Population Survey sampling frame from Census Bureau. 
Store access levels are tract-level classifi cations based on categories of access used in Chapter 2. 
Data with missing tract-level classifi cation were included in Total population, age 15+ estimates.
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live in low-income areas with low access spend about the same amount of 
time traveling to grocery stores (19.3 minutes) as those who do not have low 
income but who live in low-income areas with low access to grocery stores 
(20.5 minutes).  In contrast, those with low income who live in low-income 
areas with medium or high access take more time to get to the grocery store 
(14.2 minutes and 16.4 minutes, respectively) than those who do not have 
low income but who live in low-income areas with medium (12.1 minutes) 
or high access (13.5 minutes).  It is possible that these higher income 
individuals in low-income areas have access to their own vehicles for grocery 
shopping and choose to shop outside their neighborhoods.  

These data show some expected patterns, but it is diffi cult to interpret 
without further information.  For example, it is not known whether shoppers 
in the time use sample go to the nearest grocery store to do their shopping or 
if they are selectively shopping further from their neighborhood because of 
price or availability factors.  If the latter is true, these time use estimates do 
not refl ect true differences in access, just differences in choice.  Of course, it 
is not clear whether these differences in choices are correlated with the area-
level measures of access or not—for example, if those in low-access areas 
pass several stores that may not have the foods they want to get to stores with 
better selection or price.  

Table 2.9 shows the mode of transportation used in getting to grocery 
stores.24  These results show that the majority of people who shopped for 
groceries drove to the store as either the driver of a vehicle or as a passenger 
with another household member.  Those with the lowest levels of access 
were the most likely to drive to the grocery store (93.3 percent, compared 
with 87.1 percent for medium-access shoppers and 65.3 percent for high-
access shoppers).  Those who lived closest to grocery stores were more likely 
to walk or bicycle to the store than those in low or medium access areas (23.1 
percent, compared with 2.3 and 5.4 percent for those with low and medium 
access).  Very few shoppers used public transportation to get to a grocery 
store.  Only 4 percent of shoppers in low-access areas got rides to the grocery 
store with nonhousehold members or in taxis, while 10 percent of shoppers in 
high-access areas got rides to grocery stores with nonhousehold members or 
in taxis. 

Grocery shoppers from low-access areas were more likely to have been 
accompanied by children on their trips to the grocery store than others—29.1 
percent versus a national average of 22.8 percent.  Having children along 
on the trip is likely to make the trip more cumbersome, making travel and 
grocery shopping more diffi cult for these low-access shoppers.

The last rows in table 2.9 show whether grocery shoppers shop from home 
or from work, or their trip chaining patterns.25  For the majority of shoppers, 
the time distance from the grocery store to home is shorter than the time 
distance from the grocery store to work (about 92 percent).  But for about 8 
percent, the time distance from work to the grocery store was shorter than 
the time distance from home to the grocery store (5.9 percent directly from 
work to the grocery store and 2.1 percent clustered with other stops from 
work to the grocery store).  Interestingly, those in low-income areas with low 
access were the most likely to access grocery stores directly, bunched with 
other activities, or from work (7.7 percent directly from work and 3.6 percent 

 24Mode of transportation estimates 
are for all grocery shoppers, not just 
low-income grocery shoppers.  

25Appendix C contains information on 
how trip chaining was classifi ed.  
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bunched with other activities from work).  Those from low-income areas that 
had medium or high levels of access were less likely to access grocery stores 
from work.  These data indicate that some of those who live in low income 
areas with low access choose grocery stores closer to work than to home.         

Data presented here are for the entire U.S. population.  One study specifi cally 
focused on a sample of low-income people.  The National Food Stamp 
Program Survey of 1996/1997 (NFSPS) surveyed a sample of participants 
of the SNAP and eligible nonparticipants.  Sample members were asked 
about the modes of transportation and out-of-pocket costs used to travel 
to stores where they shopped for food and about how much time it took to 
travel to foodstores (Ohls et al., 1999).  Close to 76 percent of participants 
and 85 percent of eligible nonparticipants reported use of a car to shop.  
Food stamp participants either drove (45 percent) or got a ride with family 
or friends (31 percent).  Among the 22 percent of participants who reported 
some transportation expenses, the average cost per shopping trip was $6.54.  
Average round trip travel time to the most frequently used store was 23-24 
minutes for participants and eligible nonparticipants.  The survey compared 
these patterns across participants who lived in urban, mixed, and rural areas.  

Table 2.9
Characteristics of grocery shopping by level of access to supermarkets

Characteristics are of one-way shortest travel time to grocery store. 
Pooled 2003-2007 American Time Use Survey data

Low-income areas Not-low-income areas

Total
Low 

access
Medium 
access

High 
access

Low 
access

Medium 
access

High 
access

Percent

Mode of transportation

  1. Car, truck, motorcycle (driver or passenger w/hh member) 90.2 93.3 87.1 65.3 96.7 92.3 83.9

  2. Walking or bicycle 4.8 2.3 5.4 23.1 0.3 3.1 10.0

  3. Public transportation (bus, subway/train) 0.3 0.1 0.9 1.9 0.0 0.3 0.3
  4. Other (passenger w/nonhh member, boat/ferry, 
      taxi/limo, unspecifi ed) 4.8 4.3 6.6 9.7 2.9 4.4 5.8
Total 100.0 100.0 100.00 100.0 100.0 100.0 100.00

With whom

  Alone 48.8 40.0 39.0 40.8 49.9 52.7 53.6

  With household members 42.1 49.3 49.9 46.1 41.1 39.5 37.9

  With others, not household members 9.1 10.8 11.1 13.1 9.1 7.8 8.6

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

  With children (persons under 18 years old) 22.8 29.1 28.2 32.8 20.3 22.6 19.4
Note that “with whom” is for travel to grocery store, and not grocery shopping. The person or 
persons with the respondent may only be present for part of the travel. 

Trip chaining

  Home to store, direct / Store to home direct 63.6 54.8 64.1 61.0 64.5 68.4 66.6

  Home to store, clustered activities/ Store to home, clustered activities 28.4 33.9 31.1 34.9 26.5 25.8 26.3

  Work to store, direct / Store to work direct 5.9 7.7 3.5 3.3 6.6 3.9 5.9

  Work to store, clustered activities/ Store to work, clustered activities 2.1 3.6 1.4 0.8 2.5 1.9 1.3
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source:  2003-2007 American Time Use Survey data, Current Population Survey sampling frame from Census Bureau.  Store 
access levels are tract-level classifi cations based on categories of access used in Chapter 2.  Data with missing tract-level 
classifi cation were included in Total population estimates.
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Average distance, time, and out-of-pocket cost to the most often used store 
were greater for those living in rural settings.  Rural participants were less 
likely than their urban area counterparts to report out-of-pocket expenses 
associated with food shopping—perhaps because 94 percent either drove or 
got a ride with others.  

Time costs to travel to grocery stores are only part of the time costs involved 
in healthy eating—preparing nutritious food can be more costly in terms 
of time than prepared meals or restaurant meals.  Previous ERS research 
examined time spent in food preparation for women across income levels 
and family composition.  This study found that being a mother who worked 
full-time or a single mother were more important in explaining differences in 
time spent in food preparation than were either earnings or income (Mancino 
and Newman, 2007).  Specifi cally, food preparation time falls as mothers 
spend more time working outside the home.  Single women with children 
spend less time preparing food than married women.

Summary 

The number of people who have low access to healthy food depends upon 
which measure is used.  Direct questions from a nationally representative 
sample of U.S. households in 2001 show that up to 5.7 percent of all U.S. 
households did not always have the food they wanted or needed because of 
access-related problems.  Households that live far from a supermarket and 
that do not have vehicles likely have limited access to nutritious food.  Of 
all households in the U.S., 2.3 million, or 2.2 percent, live more than a mile 
from a supermarket and do not have access to a vehicle.  An addition 3.4 
million households, or 3.2 percent of all households, live between one-half to 
1 mile and do not have access to a vehicle.  

Area-based measures of access show that 23.5 million people live in 
low-income areas that are more than 1 mile from a supermarket, which 
represents 8.4 percent of the total U.S. population.  However, not all of these 
23.5 million are themselves, low income.  If only the low-income people 
in low-income areas are considered, then 11.5 million, or 4.1 percent of the 
total U.S. population, lives in low-income areas more than 1 mile from a 
supermarket.  Both of these estimates are national totals that do not consider 
differences in distance, travel modes and travel patterns, and retail markets 
for urban versus rural areas.  

Within urban areas, 10.1 million low-income individuals (20.2 percent) were 
more than 1 mile from the nearest supermarket.  Of the total, 3.6 million 
lived in low-income areas.  Within urban clusters, 1.4 million persons, 
or 29.3 percent of the low-income population, were more than 1 mile 
from the nearest supermarket.  Of the 16.1 million persons living in rural 
low-income areas, 85.7 percent (13.7 million persons) were within 10 miles 
of a supermarket.  Another 11.7 percent (1.9 million persons) were between 
10 and 20 miles distant, and only 2.6 percent were more than 20 miles from 
a supermarket.  These differences underscore the importance of owning a 
vehicle or having access to affordable transportation in rural areas.  

Data on time use and travel mode show that those who live in low-income 
areas that are more than a mile from a supermarket spend more time (19.5 
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minutes) traveling to grocery stores than the national average (15 minutes).  
However, 93 percent of those who live in low-income areas more than a mile 
from a supermarket traveled to the grocery store in a vehicle they or another 
household member drove. 

While considerable efforts were made to develop these data, measures, and 
methods, different assumptions and measures are likely to produce differing 
outcomes and conclusions when applied to the same data.  More detailed 
information which is not currently available would likely result in more 
precise fi ndings.  It is hoped that the methods and fi ndings in this chapter 
will stimulate new research to provide additional insights about the nature 
and extent of low-income populations faced with low access to sources of 
nutritious and affordable foods.
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