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Abstract

Food insecurity is a pervasive problem in the United States and it is particularly acute in high cost areas. This 
study focuses on the diets and food expenditures of food bank clients in two Northern California counties 
located in what is commonly known as Silicon Valley. The results indicate that the study group spent 27% 
more than the federal government’s Thrifty Food Plan, but consumed a lower amount of fruits, vegetables, 
protein, and dairy than what is needed for a healthy diet. Policies that encourage better nutrition and more 
balanced diets at affordable prices and which take into account the living and transportation situations of 
food insecure populations are needed to address these issues.
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1. Introduction

Food insecurity is a persistent problem in the United States. Defined as insufficient or uncertain “access to 
enough food for active, healthy living,” food insecurity currently affects 11.8% of American households or 
roughly 40.0 million people, based on data for 2017, the most current government report (Coleman-Jensen 
et al., 2018). Households that lack the resources to obtain adequate food compromise their dietary intake 
by reducing the quality, variety or desirability of their diet, or in more dire circumstances, by eating less 
(USDA ERS, 2017). Obtaining a healthy diet at a low cost is particularly challenging because nutritious foods 
typically cost more than energy-dense, but nutrient-poor food options (Drewnowski and Eichelsdoerfer, 2010; 
Townsend et al., 2009). Thus, for many low-income Americans, “access to healthy foods at a reasonable 
price is a challenge that often places a strain on already limited resources and may compel them to make 
food choices that are contrary to current nutritional guidance” (IOM/NRC, 2013). These challenges may 
be amplified in high-cost locales where high cost of housing, transportation, and food further strain limited 
budgets. To understand how low-income individuals respond in these circumstances, this study examines 
the actual food costs and consumption patterns of food bank clients in Silicon Valley, one of the highest-cost 
regions in the United States.

Households that struggle to put food on the table can receive help from both federal and private food 
assistance programs. These programs aim to alleviate food insecurity and to increase the nutritional quality 
of participants’ diets (Bomkamp, 2016; IOM/NRC, 2013). According to the most recent national assessment, 
59% of food insecure households participated in one or more of the major federal food assistance programs: 
Supplemental Nutrition Assistance Program (SNAP), the Special Supplemental Program for Women, Infants, 
and Children (WIC), and the National School Lunch Program (Oliveira, 2018). SNAP, formerly known as 
food stamps, provided 42 million people with $63.6 billion in benefits in 2017 (USDA FNS, 2018). When 
community needs are not met by public assistance, food banks step in to fill the gap (Bazerghi et al., 2016). 
For SNAP recipients whose benefits run out before the end of the month (Wiig and Smith, 2009) as well as 
for the 27% of food insecure households that do not qualify for federal assistance (Feeding America, 2014), 
charitable food assistance is an important, and, sometimes, the only, source of support. Feeding America 
(2014), the anti-hunger organization representing 80% of U.S. food banks, provides food to an estimated 
46.5 million unique clients annually. Although charitable food assistance is meant to be short-term, more 
and more people are seeking food banks’ services repeatedly throughout the year (Bazerghi et al., 2016).

The Thrifty Food Plan (TFP) serves as a national standard for a nutritious diet that can be purchased at minimal 
cost and, as such, is the basis for determining the allotment of benefits to SNAP participants (Clawson et 
al., 2007). Although SNAP benefits are constant across states (except for Alaska and Hawaii), the way that 
states calculate eligibility and benefits differs from state to state. To determine this model-market basket of 
healthy, but low-cost foods, the TFP combines national average prices, consumption habits of low-income 
individuals, and the recommendations of the Dietary Guidelines for Americans (Clawson et al., 2007). The 
vast majority of TFP expenditures are allocated to grains; meat, poultry, fish, and eggs; dairy products; and 
fruits and vegetables. Roughly 8% is dedicated to other foods, such as oils, seasonings, sugar and sweets, 
and non-alcoholic beverages (Stewart and Blisard, 2006). Because SNAP benefits are intended to provide 
low-income households with the additional resources they need to purchase the TFP market basket, the 
value of benefits received each month is the difference between the household’s TFP cost and 30% of its 
net monthly income (Stewart and Blisard, 2006). Therefore, households with little or no income receive the 
maximum monthly SNAP allotment (i.e. the full TFP cost), while other households receive the TFP amount 
less 30% of their net income (IOM/NRC, 2013). Additionally, the TFP assumes that low-income families 
will prepare all their food at home and includes neither prepared foods nor foods consumed away from home.

The adequacy of the TFP as a means for meeting the goals of alleviating food insecurity and improving the 
nutritional quality of individuals’ diets has been questioned by many researchers, (for example, Drewnowski 
and Eichelsdoerfer, 2010; IOM/NRC, 2013). In a recent study, Mulik and Haynes-Maslow (2017) found 
that “the current levels of SNAP benefits plus expected personal expenditures” fell substantially short of 
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covering the full cost of a healthy diet as recommended by MyPlate by as much as $627 per month for a 
family of four. Similarly, Bronchetti et al. (2016) estimate that SNAP benefits and 30% of household income 
are sufficient for only 20 to 30% of households receiving SNAP benefits to purchase the TFP.

Other researchers have questioned the approach of basing SNAP payments on the TFP. Wilde and Llobrera 
(2009) note that the TFP cost target is obtainable only with a very large modification in current consumption 
standards or by using nutrition standards instead of the MyPyramid food categories. Of course, nutrition 
standards are not easily imposed on households. Another criticism of using the TFP as a baseline is that it 
does not include the cost of labor to prepare food (Davis and You, 2010). They note that when labor costs 
are included, there is a disincentive to adhering to the TFP and associated food guidelines. This may explain 
why most households do not come close to meeting the TFP’s dietary guidelines. Babb et al. (2019) provide 
a critique of the objective function utilized in calculating the TFP. They argue that there other formulations 
that are “theoretically and computationally more straightforward, are easier to interpret, have improved 
goodness-of-fit to current consumption, and feature allocations that are not substantially sparser than the 
current model.” Furthermore, choosing a different objective would make it easier to develop a nutritious 
diet that is closer to the current consumption patterns.

A variety of factors affect whether the TFP is adequate for meeting food-insecure households’ needs (IOM/
NRC, 2013). These include a household’s resources: both financial resources and available time. But resources 
alone do not determine a household’s access to healthy food. Household characteristics and environmental 
factors intersect to determine whether a fixed level of resources is sufficient to procure affordable and healthy 
food (IOM/NRC, 2013). Household characteristics include the personal and cultural taste preferences of its 
members as well as special dietary needs along with the skills, space, and equipment to prepare foods from 
scratch (IOM/NRC, 2013). Environmental factors affecting the ability to access food include physical access 
to transportation and proximity to healthy and affordable food outlets as well as financial access, which is 
shaped by gasoline prices, food prices, and the cost of other household goods. Qualitative studies of low-
income families have shown that food expenditures can be adjusted to free up money for other necessities, 
but that there is relatively little flexibility in housing and utility costs (Kirkpatrick and Tarasuk, 2011).

The cost of living is a critical factor in determining whether available household income and SNAP benefits 
are sufficient to provide a nutritious diet. Bronchetti et al. (2016) write that “geographical variation in food 
prices may render SNAP benefit levels inadequate for a sizeable fraction of households to purchase the TFP, 
despite the fact that this bundle of foods provides the basis for legislated SNAP benefit levels.” Considering 
the interplay of food prices, environmental factors, household characteristics, resources, and the cost of living 
on the ability to access healthy food options, we expect that low-income households in high-cost areas, like 
the San Francisco Bay Area, may be especially challenged in obtaining a healthy diet at an affordable price.

In this study we collect data on food bank clients’ actual spending and consumption on food and compare 
it with the TFP’s budget and consumption targets to determine to what extent their eating and spending 
patterns conform to the TFP’s idealized allocation for a low-cost, healthy diet. The principal objectives of 
the study are:

	■ Estimate the actual expenditures on food items in the diets of food bank clients in a high cost region.
	■ Estimate the actual quantities of food items consumed in the diets of food bank clients in a high 

cost region.
	■ Compare the actual expenditures and quantities of food items consumed by food bank clients in a 

high cost region to the U.S. federal Thrifty Food Plan to assess the adequacy of food bank clients’ 
diets and the extent to which the TFP budget is sufficient to meet their dietary needs.

	■ Develop recommendations for policy and food assistance organizations that reflect the realities of 
low-income food insecure individuals, and particularly those who live in high cost areas and who 
receive food assistance from food banks.
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2. Methods

2.1 Study area

This study took place in Santa Clara and San Mateo Counties, California, located in a larger region that is 
better known as Silicon Valley, one of the highest-cost living areas in the U.S. In 2018, a family of four living 
in Santa Clara County was considered low-income if they earned $94,450 or less annually; in San Mateo 
County a family of four was considered low income if they earned $117,400 or less annually (HUD, 2018). 
Paradoxically, the prosperity associated with Silicon Valley poses a unique set of challenges for low-income 
people. As the high-tech economy has grown, the cost of living, and especially housing, has increased, but 
wages for the majority of workers have not kept pace. Between 2006 and 2011, the median rent rose by 45% 
while the median income rose by just 14% (Weber, 2017). Recently, Second Harvest Food Bank of Santa 
Clara and San Mateo Counties (SHFB), which provides food to approximately 257,000 people each month, 
estimated that 720,000 people in the region were at risk of hunger (Simmonds, 2017). Research in Silicon 
Valley may highlight the challenges faced by low-income households in some of the country’s other high-
cost metropolitan areas, such as Los Angeles, Seattle, Boston, New York, and Washington, D.C.

2.2 Data collection

In this research, we chose to focus on a targeted population of food bank clients. This differs from other 
approaches such as that utilized by Page et al. (2019), who use nationally-representative data. While our 
approach does not lend itself to generalization on a national scale, it was chosen because of the deep insights 
we could gain by understanding the vulnerable population of food assistance recipients in one of the highest 
cost regions of the country.

Data for this study were collected through in-depth, structured interviews with clients of SHFB. Interviews 
took place over a three-year period from June of 2011 to June of 2014. They were conducted with individuals 
who were participating in SHFB’s two largest food distribution programs, Family Harvest (FH) and Brown 
Bag (BB). Through the FH program, low-income families can receive three to four bags of groceries once 
a month at 48 sites throughout Santa Clara and San Mateo Counties. To be eligible for the FH program, 
families must have a child under the age of 26 and be at or below 200% of the federal poverty level. The 
BB program serves senior citizens (60 years and older) and disabled seniors (55 years and older) who live in 
households that are at or below 200% of the federal poverty level. The BB program operates at 78 locations 
in Santa Clara and San Mateo Counties.

This study was developed in partnership with SHFB. Site visits for conducting interviews were arranged in 
advance with the cooperation of SHFB and the site administrator. In order to minimize distractions, interviews 
were only conducted at a site if there were no other external organizations conducting surveys on the day of 
the interview. During each site visit, researchers contacted everyone in line and interviewed all those who 
were willing to participate. On average, interviews lasted 10 to 15 minutes. The research team included 
translators who conducted interviews with Spanish and Vietnamese speakers as necessary. All interview 
subjects provided their informed consent under the Institutional Review Board protocol approved by the 
Santa Clara University’s Office of Research Compliance and Integrity.

During the first year of the study, interviewers surveyed clients at a majority of the FH and BB sites. In the 
second and third years, interviewers concentrated on 25 sites based on the geographic distribution and size 
of the sites, as well as the ethnic diversity of the clientele. Larger sites were preferred as it was easier to 
complete interviews while the subjects were waiting in line without being interrupted when it was time for 
the interviewee to pick up his or her food. We attempted to achieve a balance in the respondents with respect 
to geography and ethnic diversity.
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2.3 Interview protocol

Interviews included a 24-hour dietary recall, in which participants were asked to describe all the foods and 
beverages they had consumed within the previous 24 hours. The 24-hour dietary recall protocol was developed 
based on recommendations from nutritionists at the Western Human Nutrition Research Center, Agricultural 
Research Service, USDA, in Davis, California and followed procedures recommended by Gibson (2005). 
Interviewers utilized measurement tools such as cups and bowls to help participants visualize the size of 
the portions they consumed. Individuals who are shown actual portion sizes are more likely to remember 
and report the accurate amount of food consumed (Godwin and Chambers, 2000). Participants were asked 
if the 24-hour dietary recall they provided was a good representation of their typical daily diet, and if not, 
how it differed. Researchers also collected information on demographics and asked participants which food 
items they would like to purchase more of if they had sufficient resources.

2.4 Dietary analysis

We used an on-line nutrition evaluation software program, Diet Analysis Plus 10.0, to calculate the nutritional 
composition of the foods reported by each subject and to derive an estimate of nutritional attainment. The 
software combines information about each participant (e.g. height, weight, age, gender, dietary restrictions, 
and fitness level) with USDA dietary requirements to calculate how much of each macronutrient and 
micronutrient each individual would need to maintain their current weight and fitness level. Once all foods 
that a subject reported consuming during the 24-hour recall period have been entered, the program calculates 
the sum of all dietary nutrient intakes and allows for the comparison to the individual’s requirements for 
the day. This comparison revealed that the average participant underreported the amount of food consumed 
by 26%. This degree of underreporting is comparable to that found in other studies that use a single-pass,  
24-hour dietary recall method (Nestle, 2012). To correct for underreporting, we adjusted caloric intake 
upward or downward by proportionally increasing or decreasing the consumption of each listed food item 
to ensure that the overall food intake matched the expected caloric requirements. This adjusted figure is the 
basis for subsequent analyses of food consumption and expenditures.

To determine how the quantity of food in each category compared to TFP recommendations, we used Diet 
Analysis Plus 10.0 to convert the reported volume of food consumed to pounds of food consumed. Because 
the TFP provides the amount of food per category that should be consumed weekly, we multiplied pounds 
eaten in a day by seven to arrive at a weekly figure.

2.5 Food cost calculations and analysis

To estimate meal costs, researchers visited the grocery store where interviewees indicated that they purchased 
their groceries. These visits occurred within a week of the interview and a price for each food item reported as 
consumed by the interviewee was obtained. We believe that using price data obtained from the grocery store 
where each study participant shopped during the period when their purchases were made provides a more 
accurate representation of cost than the use of average national retail prices (Powers and Powers, 2001). The 
cost per serving was then calculated based on the price of each item and the amount consumed. For processed 
foods, the nutrition facts column was used to calculate the cost per serving. To determine how much an individual 
spent during the 24-hour period, we summed the actual cost for the quantity of each food item reported in the 
interview. Food prices were inflation-adjusted to 2014 dollars as were the TFP budget allocations.

We assigned a price to all reported food items as if they had been purchased – even though some items were 
purchased with SNAP benefits or received from SHFB – so our results represent the amount that purchasing 
that quantity and type of food would have cost, but may overestimate the amount actually spent on food if 
the participant was using some form of food assistance during the 24-hour recall period. However, only 29% 
of participants reported using SNAP or SHFB during the recall period. Of those receiving food assistance, 
a majority of recipients indicated that they received food from SHFB.
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To determine whether there were significant differences between what food bank clients spent and ate and 
the recommendations of the TFP, we conducted one-sample t-tests using the statistical program SPSS (IBM, 
Armonk, NY, USA).

3. Results

3.1 Sample characteristics

We surveyed a total of 802 food bank clients, 525 from the FH program and 277 from the BB program 
(Table 1). Only 18% of FH clients and 40% of BB clients reported that they participated in a federal food 
assistance program, such as SNAP or WIC. In keeping with FH and BB program eligibility requirements, 
all study participants belonged to households with incomes at or below 200% of the federal poverty level. In 
2014, the final year of data collection for this study, the income threshold for a family of four was $47,700 
(HHS, 2014).

We compared some of the available demographics from the American Community Survey with our sample 
population using statistics for people living below 125% of the poverty level, the closest level to the food 
bank’s requirement for which data were available (U.S. Census Bureau, n.d.). It was not surprising to find 
that females were overrepresented in our sample, as this is typical at food banks across the U.S. (Feeding 
America, 2011). On the other hand, the racial/ethnic makeup of our sample closely mirrored that of the 
those living in poverty or the two-county area, with those identifying as Hispanic and Asian falling within 
2% of the what is found for people living in poverty in the region. Our numbers for African American and 
non-Hispanic white representation in our sample were within 3 and 5% of what was found in the two-county 
area, respectively.

3.2 Food expenditures

The average reported food expenditure for both programs was $5.28 per person per day. Because there was 
no significant difference in food spending by FH and BB clients, we report the results of these two programs 
together. After adjusting for underreporting, as described in the Methods section, the average adjusted daily 
food cost was $6.87 per person, $1.47 (27%) over the maximum SNAP allotment of $5.40.

Table 1. Demographic information for study participants and people living in poverty in Santa Clara and 
San Mateo Counties.

Family 
harvest

Brown bag Total sample People living in poverty 
in two-county area1

Number of subjects 525 277 802 –
Average age 40.3 64.3 48.6 –
Female (%) 81.3 68.3 76.9 53.1
Average BMI 27.1 26.5 27.0 –
Average exercise (hours/week) 2.8 2.4 2.7 –
% born in the U.S. 34.5 42.5 37.2 –
Average years in U.S. if foreign born 16.4 23.0 18.5 –
% receiving government food assistance 17.7 40.3 32.5 –
Hispanic (%) 59.0 23.1 46.6 47.7
Asian (%) 18.5 38.6 25.4 23.6
Non-Hispanic white (%) 12.0 24.5 16.3 21.1
African American (%) 7.8 7.2 7.6 4.7

1 Demographic statistics for the two-county area of Santa Clara and San Mateo counties were based on data obtained from the 
American Community Survey (U.S. Census Bureau, n.d.) for 2014 for individuals below 125% of the poverty level.
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Food bank clients spent 65% of their daily food expenditures on three food groups: protein, other foods, 
and vegetables (Figure 1). Compared to the TFP, food bank clients spent 14% more on grains, 74% more 
on protein, 285% more on other foods, and 46% less on dairy products than recommended (Table 2). These 
differences in spending were all statistically significant (P≤0.001).

Further breakdowns of items within food groups provide a finer-grained analysis of what food bank clients 
are purchasing. For example, the majority of expenditures on grains were on non-whole grain bread, cereals, 
rice, and pasta, and nearly double what is recommended by the TFP (Table 2). For dairy, purchases of low-fat 
and skim milk and low-fat yogurt dairy products were 75% lower than TFP recommendations, although food 
bank clients still spent more on these items than any other type of dairy product. Within the protein group, the 
amount spent on eggs (+1,042%), beef, pork, veal, lamb, and game (+159%), fish and fish products (+94%), 
and poultry (+65%) were high relative to TFP recommendations, while purchases of nuts and seeds were 
low (-87%). Finally, spending on other food items are higher than recommended for many subcategories, 
particularly for frozen or refrigerated entrees and soups.

3.3 Consumption

On average, food bank clients are eating 3.4 pounds less than the quantity of food in the TFP market basket each 
week (Table 3). Consumption of vegetables, dairy, fruit, and protein falls short of the TFP recommendations. 
However, consumption of grains and other foods are 91% and 305% higher than the TFP recommendations. 
The difference between TFP recommended and actual food consumption was significant for each category 
of food (P≤0.001).

Paralleling spending patterns, consumption of grains is heavily weighted toward the non-whole grain category. 
Similarly, study participants spent less on low-fat and skim milk, and low-fat yogurt than suggested by the 
TFP. In the other food category, there are large differences between actual consumption and the TFP, which 
does not include allocations for frozen or refrigerated entries, soups, or soft drinks and fruit drinks, and 
includes only a, minimal allocation for coffee and tea.

Spending and consumption patterns were similar for the fruit, dairy, grains, and other food groups. For the 
fruit and dairy categories, food bank clients spent less and consumed less of both fruit and dairy products. 

Figure 1. Food expenditure comparison, by major food categories, between the Thrifty Food Plan and low-
income food assistance recipients, Santa Clara and San Mateo Counties, CA, USA.

Fruit
13%

Grains
15%

Dairy
7%

Protein
29%

Other
19%

Vegetables
17%

Food recipients' adjusted expenditures

18%

Grains
17%

Dairy
16%

Protein
21%

Vegetables
22%

Fruit

Other
6%

TFP suggested expenditures 
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The opposite was true for grains and the other foods category, where both spending and consumption 
exceeded TFP recommendations. For other foods, spending and consumption both greatly exceeded the TFP 
recommendations, by 285 and 305%, respectively. For proteins and vegetables an inverse relationship exists 
between spending and the quantity consumed. Although our sample population spends 74% more of their 
budget on protein than the TFP recommends, they actually consumed 0.44 pounds or 10% less than what is 
recommended. Similarly, for the vegetable group, study participants reported spending slightly more (3%) 
than the TFP recommendation, but consumed 34% less vegetables by weight than recommended.

Table 2. Budget allocation of sample for 6 different food categories, compared to the allocation that the 
USDA (TFP) suggests for their allocation of food stamp dollars.1

Food category TFP cost / 
category ($)

Adjusted cost / 
category ($)

Difference between 
actual cost and TFP, 
as a % of TFP

P-value

Fruits 6.86 6.26 -9% 0.040
Whole fruits 6.44 5.33 -17% ≤0.001
Fruit juices 0.42 0.93 121% ≤0.001

Grains 6.30 7.18 14% ≤0.001
Whole grain breads, rice, pasta, pasties 1.96 0.56 -71% ≤0.001
Whole grain cereals (incl. hot cereal) 1.26 0.49 -61% ≤0.001
Popcorn and other whole grain snacks 0.00 0.07 0.005
Non-whole grain breads, rice, pasta 3.08 6.06 97% ≤0.001

Dairy 6.23 3.39 -46% ≤0.001
Whole milk, yogurt, and cream 0.14 0.50 258% ≤0.001
Low-fat and skim milk and low-fat yogurt 5.95 1.49 -75% ≤0.001
All cheese (incl. cheese soup and sauce) 0.14 0.83 492% ≤0.001
Milk drinks and milk desserts 0.00 0.58 ≤0.001

Protein 7.91 13.74 74% ≤0.001
Beef, pork, veal, lamb, and game 1.40 3.63 159% ≤0.001
Chicken, turkey, and game birds 3.29 5.44 65% ≤0.001
Fish and fish products 1.19 2.31 94% ≤0.001
Bacon, sausages, and luncheon meats 0.00 1.31 ≤0.001
Nuts, nut butters, and seeds 1.96 0.26 -87% ≤0.001
Egg and egg mixtures 0.07 0.80 1,042% ≤0.001

Other foods 2.38 9.17 285% ≤0.001
Table fats, oils, and salad dressings 0.70 0.42 -40% ≤0.001
Gravies, sauces, condiments, and spices 0.70 0.32 -54% ≤0.001
Coffee and tea 0.14 0.83 493% ≤0.001
Soft drinks, sodas, fruit drinks, and ades 0.00 1.07 ≤0.001
Sugars, sweets, and candies 0.00 0.81 ≤0.001
Soups (ready-to-serve and condensed) 0.84 2.42 188% ≤0.001
Soups (dry) 0.00 0.00 1.000
Frozen or refrigerated entrees 0.00 3.29 ≤0.001

Vegetables 8.13 8.35 3% 0.952
All potato products 1.05 0.96 -8% 0.343
Dark-green vegetables 2.52 2.39 -5% 0.534
Orange vegetables 1.26 0.79 -37% ≤0.001
Canned and dry beans, lentils, and peas 1.12 0.97 -13% 0.097
Other vegetables 2.38 3.24 36% ≤0.001

1 TFP = Thrifty Food Plan.
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Although spending on grains exceeded the TFP amount by 14%, consumption exceeded the TFP recommendation 
by 91%, due in large part by the high consumption of the non-whole grain breads, cereals, rice, pasta category. 
These disparities point to the relative costs of various food groups, particularly the high per calorie cost of 
fruits, vegetables, and meat, and the low cost per calorie of non-whole grains (Figure 2).

Table 3. Food consumption comparison, by food categories, for the Thrifty Food Plan (TFP) and low-income 
food assistance recipients, Santa Clara and San Mateo counties.
Food category TFP suggested 

consumption 
(lbs.) / week

*Adjusted 
consumption 
(lbs.) / week

Difference between 
actual and TFP 
consumption

P-value

Fruits 5.62 4.50 -20% ≤0.001
Whole fruits 5.16 3.20 -38% ≤0.001
Fruit juices 0.46 1.30 183% ≤0.001

Grains 2.77 5.29 91% ≤0.001
Whole grain breads, rice, pasta and pasties 1.25 0.54 -57% ≤0.001
Whole grain cereals (incl. hot cereal) 0.38 0.77 103% ≤0.001
Popcorn and other whole grain snacks 0.00 0.01 0.002
Non-whole grain breads, cereals, rice, pasta 1.14 3.98 249% ≤0.001

Dairy 11.54 4.02 -65% ≤0.001
Whole milk, yogurt, and cream 0.20 0.62 209% ≤0.001
Low-fat and skim milk and low-fat yogurt 11.31 2.86 -75% ≤0.001
All cheese (incl. cheese soup and sauce) 0.03 0.19 547% ≤0.001
Milk drinks and milk desserts 0.00 0.35 ≤0.001

Protein 4.28 3.84 -10% ≤0.001
Beef, pork, veal, lamb, and game 0.65 0.91 40% 0.001
Chicken, turkey, and game birds 2.67 1.52 -43% ≤0.001
Fish and fish products 0.43 0.46 8% 0.679
Bacon, sausages, and luncheon meats 0.00 0.33 ≤0.001
Nuts, nut butters, and seeds 0.47 0.11 -76% ≤0.001
Egg and egg mixtures 0.06 0.50 737% ≤0.001

Other foods 1.92 7.78 305% ≤0.001
Table fats, oils, and salad dressings 0.55 0.19 -66% ≤0.001
Gravies, sauces, condiments, and spices 0.55 0.18 -67% ≤0.001
Coffee and tea 0.02 2.68 13,279% ≤0.001
Soft drinks, sodas, fruit drinks, and ades 0.00 1.92 ≤0.001
Sugars, sweets, and candies 0.04 0.27 587% ≤0.001
Soups (ready-to-serve and condensed) 0.76 1.46 92% 0.005
Soups (dry) 0.00 0.00 1.000
Frozen or refrigerated entrees 0.00 1.08 ≤0.001

Vegetables 7.40 4.70 -36% ≤0.001
All potato products 2.05 0.78 -62% ≤0.001
Dark-green vegetables 1.29 1.01 -22% ≤0.001
Orange vegetables 1.19 0.47 -61% ≤0.001
Canned and dry beans, lentils, and peas 0.93 0.72 -22% ≤0.001
Other vegetables 1.94 1.73 -11% ≤0.001
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4. Discussion

Based on the actual spending and consumption habits of food bank clients in Silicon Valley, it appears that 
this group of low-income families is struggling to consume a low-cost and nutritious diet as laid out in the 
TFP. In our study, food bank clients spent 27% more than what the TFP suggests is needed for a healthy 
diet, but were eating less food than the TFP suggested, particularly in the fruit, vegetable, protein, and dairy 
categories. The typical food bank client in our study was spending $10.28 more, but eating 3.40 pounds 
less than the weekly TFP recommendations. Our results, which are regionally specific, show expenditure 
levels higher than a national simulation, which found that low-income households spend about 86% of the 
TFP on food (Steward and Blisard, 2006). This discrepancy may be due in part to geographic variation in 
food prices; according to Todd et al. (2011) food prices in Metro California are nearly 112% of the national 
averages. Our findings are more similar to a study of low-income women in California, which also used local 
food prices, and calculated a mean daily diet cost of $6.11 (Townsend et al., 2009). Moreover, the total daily 
adjusted food cost of $6.87 for SHFB clients does not include other important resources needed to obtain 
and prepare healthy at-home meals because it does not include the value of time (IOM/NRC, 2013). Time is 
recognized as an important consideration for households at all income levels, and particularly for working 
parents. Davis and You (2011) found that financial resources account for 60% of the resources needed for 
the TFP and that time accounts for 40%. Using this ratio, SFHB clients could be expending the equivalent 
of an additional $4 to $5 per day when the value of their time is taken into consideration.

SHFB clients spent close to the TFP recommended levels on fruits and vegetables, but overspent on protein 
and other foods. Other studies have found strong cultural and personal preferences for protein among 
low-income consumers (Alkon et al., 2013; Askelson et al., 2018). Wiig and Smith (2009) found that low-
income urban mothers prioritized purchasing meat and allocated the largest portion of their food budget for 
meat, based on taste preference and because it was a versatile and filling component of meals. Given that 
expenditures on meat and eggs make up the largest portion of SHFB clients’ food budgets, a similar dynamic 
may be at work in our study area.

The allocation of foods consumed reveals that SHFB clients are eating less of food groups that are recommended 
for a healthy diet, such as whole fruits (-38%), whole grains (-57%), and vegetables (-36%). Although the 
majority of U.S. consumers eat less than the recommended quantities of fruits and vegetables, studies have 

Figure 2. Cost per 100 calories for various food categories and subcategories calculated based on survey 
respondents’ actual food prices.
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shown that low-income households eat even fewer fruits and vegetables than their high-income counterparts 
(Bazerghi et al., 2016; Gosliner et al., 2018; Stewart and Blisard, 2006). Qualitative studies of low-income 
consumers show the confluence of household and environmental factors that can affect decisions about 
fruit and vegetable consumption. While low-income consumers appreciate the nutritional value of fruits 
and vegetables, they often cite high prices as a barrier to greater consumption (Askelson et al., 2018; Wiig 
and Smith, 2009). Figure 2 illustrates the relative cost of several food categories with vegetables and fruits 
exhibiting a much higher cost per 100 calories than other more filling foods, such as chicken, eggs, and 
non-whole grains. Moreover, infrequent shopping trips, which may occur because of the difficulty or cost 
of transportation, make it difficult to make fresh fruits and vegetables a routine part of meals because of 
their perishability (Askelson et al., 2018). Instead, when money was tight, low-income consumers preferred 
to purchase items that lasted longer than produce and which helped to stretch meals, such as meat, dairy, 
grains, and processed foods.

The largest discrepancy between the TFP recommended budget and consumption allocation and spending and 
consumption among food bank clients was in the other food group. Within this group, the biggest difference 
between actual behavior and TFP recommendations was for frozen and refrigerated entrees and ready-to-serve 
soups. There are no TFP allocations for these subcategories, but interviewees spent approximately 12% of 
their food budget on these items. In this case, time, cooking space, and cold storage space are likely to be 
important limiting factors. For single parents or people working multiple jobs, there may not be enough time 
for shopping, price comparison, and meal preparation. We discussed the apparent paradox of high expenditures 
on “convenience” foods among a low-income population with a limited food budget with the SHFB staff. 
Site coordinators indicated that because of the extremely high cost of living in the Bay Area, low-income 
families frequently have non-traditional living situations. Often, multiple families reside in a single-family 
house, condominium, or apartment, and must share a single kitchen. In these cases, each family may have 
access to one shelf in the refrigerator, limited pantry space, and a short period of time to prepare a meal. 
Thus, frozen or refrigerated entrees or other highly processed foods, which can be prepared in a short amount 
of time, are a solution to their limited access to food storage and cooking facilities. In Toronto, Kirkpatrick 
and Tarusk (2011) also found that low-income families may choose to live together to save money. More 
significantly, they found that after-housing income was inversely related to food insecurity. We expect that 
in the high-cost Silicon Valley region, housing costs and the compromises that low-income families make 
in their living situations play an outsized role in the financial and physical resources they have for food and 
meal preparation. Additional qualitative research is needed to illuminate the relationship between housing 
costs, food security, and diet quality in Silicon Valley and other high-cost regions.

4.1 Limitations

Our results have several limitations. First, the sample was not randomly selected. Instead, we purposely 
selected food bank distribution sites to ensure that our sample represented a broad swath of ethnic and age 
groups. Because we relied on a convenience sample, our sample may differ from the population of SHFB 
bank recipients as well as regional and national populations with respect to age, gender, income, ethnicity 
and other factors. Second, the research was conducted in a high-cost metropolitan area that may not be 
representative of other parts of the U.S. The results are more likely to apply to food-insecure populations 
in other high-cost metropolitan areas. Third, most of the clients receiving food assistance at the sites we 
surveyed were female. Thus, the expenditures and consumption patterns we report may be more representative 
of women’s than men’s diets. Finally, in this study, we used the single-pass, 24-hour dietary recall. Thus, 
although the single pass dietary recall survey has been shown to be adequate for estimating mean intakes for 
a large group (Gibson, 2005), it does not capture fluctuations in food consumption from day to day, which 
could influence our results.
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5. Concluding remarks

We found that the low-income people we surveyed spent substantially more on food than the TFP suggests, 
while consuming less than recommended amount of fruits and vegetables, dairy, and protein. These results 
suggest that the current TFP may not adequately reflect a practical, low-cost, healthy and nutritious diet 
as noted by Mulik and Haynes-Maslow (2017). This is particularly true for individuals living in high-cost 
areas who have to make difficult decisions when paying for food, housing, medical care, and other basic 
necessities with limited resources (Fiese et al., 2014).

Our findings suggest that food insecure populations could benefit from changing the way that the TFP is 
calculated. Specifically, accounting for the cost of food in high-cost areas would go a long way towards 
addressing the food budget shortfalls experienced by many food insecure people. More generally, examining 
whether a national TFP, including both cost and food category components makes sense for a diverse 
population with greatly different food habits, consumption patterns, and costs could lead to the identification of 
opportunities to make the TFP better suited for local communities. Our results also suggest that consideration 
should be given to the unique challenges faced by food insecure families. Transportation costs, limited food 
storage space, access to kitchen facilities, and the value of the food preparer’s time all influence the type 
of foods purchased and the full cost of food. Addressing these issues would result in more realistic food 
budgets that reflect the circumstances of people receiving food assistance, particularly in high-cost areas.

Another major finding of this study is the underspending and underconsumption of fruits and vegetables 
by food bank clients. This is not unique as reported in research by Bazerghi et al. (2016), Gosliner et al. 
(2018), and Stewart and Blisard (2006). Furthermore, given the high per calorie cost of fruits and vegetables, 
changes in model food budgets are unlikely to result in improved diets among the low-income population.

There are several policy options that might be explored to encourage better nutrition and more balanced diets 
among food insecure populations. Some examples are, ensuring access to affordable fruits and vegetables in 
low-income neighborhoods through zoning or subsidized grocery offerings and the pilot program to provide 
financial incentives to SNAP participants through fruit and vegetable vouchers. Another opportunity is to 
encourage and promote participation in urban and school gardens, which would both increase access to fresh 
fruits and vegetables as well as encourage improved nutritional habits, especially among children.

Food banks and their partners should also consider the frequency of food distribution to their clients. In the 
case of the SHFB’s FH program, food is distributed once a month. Because most fruits and vegetables have a 
shelf life of much less than one month, the produce received from SHFB will be gone long before the end of 
the month. More frequent distribution of fresh produce, such as twice monthly, may encourage more frequent 
consumption of produce and increase the amount consumed by families. Our partner in this study, the SHFB 
of Santa Clara and San Mateo Counties, has worked to increase fresh produce consumption by ensuring that at 
least 50% of the food they distribute is fresh produce. Still they find it difficult to economically source enough 
produce to meet demand. Another opportunity for SHFB and other food banks is to examine alternative and 
underutilized sources of fresh produce. One such promising opportunity is to work to develop programs to 
economically harvest and pack edible food left unharvested in the field (Baker et al., 2019; Johnson et al., 2018).

It is also noteworthy that a high (62.8%) percentage of participants in our study were born outside of the 
U.S. Similarly, a high percentage of respondents were not receiving government food assistance (67.5%). 
Because we did not inquire as to respondents’ immigration status, we do not know to what extent this 
impacted decisions to receive assistance from the food bank but not the government. Nonetheless, anecdotal 
evidence based on conversations with food bank clients and food bank employees lead us to believe that 
clients’ concerns regarding the possible consequences of receiving government assistance, even among 
those who hold permanent residency or citizenship, dissuade them from applying for government benefits. 
This suggests an educational role for food banks and the possibility of better outreach among government 
agencies to ensure that those eligible for benefits apply and receive them.
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Much additional research is needed to understand questions raised by this study. We need to better understand 
how the characteristics and circumstances of different food insecure populations, as affected by factors such 
as region, ethnicity, access to grocery stores, etc. affect their needs and the ability to secure a healthy and 
nutritious diet. Another question is why food assistance recipients spend much more than the TFP, especially 
in high cost areas. Is it possible to stay within the budget allocation? Could people make alternative choices 
or select stores with less expensive food? What is the role of government and food banks in helping food 
insecure people improve their diets with their limited resources.
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