
Household Decisions Related to Food Access and Expenditure: Essays on Food
Insecurity and SNAP Participation in the United States

A DISSERTATION SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL
OF THE UNIVERSITY OF MINNESOTA BY

Charlotte Tuttle

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY

Timothy Beatty

August 2013



c©Charlotte Tuttle 2013



Acknowledgements

I am incredibly grateful for the guidance and assistance of my advisor, Timothy
Beatty, who piqued my interest in food stamp and food security literature and
provided me valuable insight on these topics. He is an exemplary role model for any
scholar and I am forever appreciative for his mentorship. I also thank the members
of my committee, Susie Nanney, Ben Senauer, and Elton Mykerezi for insight and
advice on these papers.

I would like to acknowledge Satya Jonnalagadda and the generous financial support
from the Bell Institute of Health and Nutrition at General Mills and particularly
thank Ann Albertson for her generosity, kindness and providing me the opportunity
to collaborate with her research group and further explore the topic of food
insecurity.

I am indebted to my friends and colleagues Peter Graven and Michel Boudreaux for
their feedback, advice, patience, clarity and availability. Sharing their expertise on
and enthusiasm for health economics was invaluable.

Personally, I am thankful for the support of Amos Magee, Wendy Tuttle, Samantha
Tuttle, and Edith-Nicole Cameron. Louisa Tuttle Magee reminded me that long
walks in the sun and going down water slides are just as important as working at a
computer to complete these papers. My classmates, Heather Dahlen, Peter Graven,
Michel Boudreaux, Giovann Alarcon and Kristine West have enriched my experience
and I will be forever grateful for their friendships and support. Finally, thanks to
Sarah Humpage for countless enjoyable days of studying, fretting and baking
throughout these past six years.

i



Dedication

To my grandfather, Clark A. Tuttle Jr., whose interest in policy and politics inspire
all Tuttles.

To my grandmother, Joan Snyder, who was told by her Economics professor she was
the first woman to receive an A in his class.

ii



Contents

List of Tables vi

List of Figures vii

1 Introduction 1

2 Expenditure Responses to Increases in In–Kind Transfers: Evidence
from the Supplemental Nutrition Assistance Program 6
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.2 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.3 Institutional Detail . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2.4 Conceptual Framework . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.5 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.6 Empirical Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.7 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.8 Robustness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

2.8.1 Periods Before the Policy Change . . . . . . . . . . . . . . . . 29
2.8.2 Periods After the Policy Change . . . . . . . . . . . . . . . . . 31
2.8.3 Food Away From Home . . . . . . . . . . . . . . . . . . . . . 31

2.9 Discussion and Conclusion . . . . . . . . . . . . . . . . . . . . . . . . 34

3 The Effect of Energy Price Shocks on Household Food Security 39
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.2 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.3 A Model of Price Shocks . . . . . . . . . . . . . . . . . . . . . . . . . 45
3.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
3.5 Empirical Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.6 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
3.7 Discussion and Conclusion . . . . . . . . . . . . . . . . . . . . . . . . 64

4 Food Secure In 30 Minutes or Less: The Relationship Between Time
Use and Food Security 67

iii



4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
4.2 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3 Theoretical Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
4.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

4.4.1 Food Security Supplement . . . . . . . . . . . . . . . . . . . . 73
4.4.2 The American Time Use Survey . . . . . . . . . . . . . . . . . 74
4.4.3 Merging the ATUS with the CPS-FSS . . . . . . . . . . . . . 75

4.5 Empirical Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
4.5.1 Variable Construction . . . . . . . . . . . . . . . . . . . . . . 76
4.5.2 Empirical Model . . . . . . . . . . . . . . . . . . . . . . . . . 77
4.5.3 Empirical Challenges . . . . . . . . . . . . . . . . . . . . . . . 78

4.6 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
4.7 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
4.8 Discussion and Conclusion . . . . . . . . . . . . . . . . . . . . . . . . 88

5 Conclusion 93

6 Bibliography 97

Appendices 104

A Expenditure Responses to Increases in In–Kind Transfers 105

B The Effect of Energy Price Shocks on Household Food Security 107

C Food Secure in 30 Minutes or Less? 122
C.1 The Annual Social and Economic Supplement . . . . . . . . . . . . . 130

iv



List of Tables

2.1 Average Benefit Levels – Family of Four . . . . . . . . . . . . . . . . 15
2.2 Summary Statistics 2007–2010 . . . . . . . . . . . . . . . . . . . . . 23
2.3 Results – 2007–2011 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.4 Placebo Results – Before Policy Change . . . . . . . . . . . . . . . . 30
2.5 Placebo Results – After Policy Change . . . . . . . . . . . . . . . . . 32
2.6 Placebo Results – Food Away From Home . . . . . . . . . . . . . . . 33
2.7 Summary–Marginal Propensities to Spend . . . . . . . . . . . . . . . 36

3.1 Dependent Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
3.2 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.3 Total Population – Gas Price Shocks . . . . . . . . . . . . . . . . . . 58
3.4 Total Population – Natural Gas Price Shocks . . . . . . . . . . . . . . 59
3.5 Total Population – Electricity Price Shocks . . . . . . . . . . . . . . . 60
3.6 Low Income Population – Gas Price Shocks . . . . . . . . . . . . . . 60
3.7 Low Income Population – Natural Gas Price Shocks . . . . . . . . . . 61
3.8 Low Income Population – Electricity Price Shocks . . . . . . . . . . . 62
3.9 Cold States – Natural Gas Price Shocks . . . . . . . . . . . . . . . . . 62
3.10 Cold States – Electricity Price Shocks . . . . . . . . . . . . . . . . . . 63

4.1 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
4.2 Married Households – Log SNAP Benefits . . . . . . . . . . . . . . . 84
4.3 Married Households – SNAP Participation . . . . . . . . . . . . . . . 85
4.4 Single Households – Log SNAP Benefits . . . . . . . . . . . . . . . . 86
4.5 Single Households – SNAP Participation . . . . . . . . . . . . . . . . 87

A.1 Results – 2007–2011 . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

B.1 CPS–FSS 2010: Questions to Assess Household Food Security . . . . 108
B.2 Cold States and Average December Temperatures . . . . . . . . . . . 109
B.3 Total – Gas Price Shocks . . . . . . . . . . . . . . . . . . . . . . . . 110
B.4 Total – Natural Gas Shocks . . . . . . . . . . . . . . . . . . . . . . . 111
B.5 Total – Electricity Shocks . . . . . . . . . . . . . . . . . . . . . . . . 112
B.6 Total – Natural Gas and Electricity Price Shocks . . . . . . . . . . . 113

v



B.7 Low Income – Gas Price Shocks . . . . . . . . . . . . . . . . . . . . 114
B.8 Low Income – Natural Gas Price Shocks . . . . . . . . . . . . . . . . 115
B.9 Low Income – Electricity Price Shocks . . . . . . . . . . . . . . . . . 116
B.10 Low Income – Natural Gas and Electricity Price Shocks . . . . . . . 117
B.11 Cold States – Natural Gas Price Shocks . . . . . . . . . . . . . . . . 118
B.12 Cold States – Electricity Price Shocks . . . . . . . . . . . . . . . . . 119
B.13 Cold States – Natural Gas and Electricity Price Shocks . . . . . . . 120

C.1 American Time Use Survey – 17 Major Activities . . . . . . . . . . . 123
C.2 Dependent Variable Descriptions from ATUS . . . . . . . . . . . . . 125
C.3 Married Households – Log SNAP Benefits . . . . . . . . . . . . . . . 126
C.4 Married Households – SNAP Participation . . . . . . . . . . . . . . . 127
C.5 Single Households – Log SNAP Benefits . . . . . . . . . . . . . . . . 128
C.6 Single Households – SNAP Participation . . . . . . . . . . . . . . . . 129
C.7 Married Households – Log SNAP Benefits: CPS–FSS and ASEC . . . 131
C.8 Married Households – SNAP: CPS–FSS and ASEC . . . . . . . . . . 132
C.9 Single Households – Log SNAP Benefits: CPS–FSS and ASEC . . . . 133
C.10 Single Households –SNAP: CPS–FSS and ASEC . . . . . . . . . . . . 134

vi



List of Figures

2.1 Maximum Allotment for Family of Four: 1985–2011 . . . . . . . . . . 16
2.2 Expenditure Changes Due to an Increase in SNAP Benefits . . . . . . 17
2.3 Engel Curves: Labeling Effect . . . . . . . . . . . . . . . . . . . . . . 18

3.1 Fuel Price Shocks and Food Insufficiency . . . . . . . . . . . . . . . . 48
3.2 Exogenous Variables Variation Over Time . . . . . . . . . . . . . . . 56

vii



Chapter 1

Introduction
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The economic crisis of 2007–2008 caused a rapid increase in the U.S. poverty

rate and unemployment; high unemployment accompanied by a drop in income had

adverse effects on American households, particularly those already struggling to make

ends meet. Food insecurity, or a household’s inability to access sufficient food to lead

a healthy, active lifestyle, grew dramatically during this time period from 11% in 2007

to nearly 15% in 2011, translating to nearly fifty million Americans unable to access

enough food.

Traditionally because of limited income or other resources, food insecure house-

holds tend to have difficulty accessing adequate quality or quantity of food. When

a household engages in behavior consistent with food insecurity, this suggests the

household cannot afford balanced meals, runs out of food and lacks resources to pur-

chase more food, or has disrupted eating patterns due to insufficient food or resources

available. The recent increase in food insecurity is of particular importance given the

high costs and severe consequences associated with food insecurity. Consequences

include depression, obesity and diabetes, chronic illness and childhood developmental

problems among others.

The Supplemental Nutrition Assistance Program (SNAP) is a federal nutrition

program created to assist low–income households in accessing food when the house-

hold is facing budget limitations. In other words, SNAP is a tool to address food

insecurity. Participation in the program grew drastically after the economic crisis. In

fact, the program saw an increase in participation by 70% from 2007 until 2011. The

federal government responded to the unprecedented increase in program participation

by injecting large amounts of money into all welfare programs. Total federal spending

to SNAP increased from $30 billion in 2005 to $72 billion in 2011.
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This increase in funding was not uncontroversial and, as a result, the effective-

ness of this program remains under scrutiny. Moreover, proposals to the most recent

Farm Bill have included large cuts to the SNAP program. The most recent proposal

of a $20.5 billion cut was rejected by the House of Representatives in June 2013. A cut

this severe would have led to a reduction in benefits for a number of households and

would have left some current participants ineligible for participation in the program.

Recent trends in food insecurity and participation in SNAP highlight the need

to examine the effectiveness of federal nutrition programs in addressing access to food

as well as determinants and predictors of food insecurity that have been overlooked

by previous research. This dissertation consists of three essays that explore low–

income households’ food access with specific focus on household decisions related food

insecurity and SNAP participation. In the first essay, I investigate how households

respond to an exogenous increase in in–kind transfers. More specifically, I examine

household expenditure responses after an unusually large increase in SNAP benefits

as a result of the American Recovery and Reinvestment Act of 2009 in order to

determine if higher benefits result in higher levels of food expenditure relative to

total expenditure. In the second essay, I estimate the effects of energy price shocks

on the probability a household suffers from food insecurity or other measures of food

insufficiency. Finally, in the third essay, I examine whether significant relationships

exist between time spent in food–related activities and food insecurity as well as time

spent in food–related activities and SNAP participation.

The Food Stamp Program, recently renamed SNAP, was created in the 1960s to

address hunger challenges in the United States. As previously stated, the purpose of

the program is to assist household access to food when a household is facing financial
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barriers. This is done by increasing food budgets through in–kind transfers. In

2009, funding to the SNAP program increased by nearly $20 billion as a result of the

aforementioned American Recovery and Reinvestment Act (ARRA) which translated

to an average increase in per household benefits of $80 per month. Essay 1 investigates

how households respond to unusually large increases in benefits by determining if

higher benefits induce households to increase food expenditure. Standard theory

predicts that households should respond no differently to increases in in–kind transfers

than an increase in cash income; however recent literature on this topic has come to

different conclusions. I use the Consumer Expenditure Survey during the time period

between 2007 and 2010 to estimate household expenditure responses to benefit level

changes. My results show that households increase food as a share of total expenditure

by more than theory would predict, indicating increasing benefits does lead to higher

food expenditure for participant households.

A number of recent studies have examined the “Heat or Eat” question, or

whether households decrease food expenditure or consumption when faced with un-

expected jumps in energy prices. Bhattacharya et al. (2003), Cullen, Friedberg and

Wolfram (2005) and Gicheva et al. (2010) find that low–income households adjust

their food expenditure when energy prices increase in order to maintain a constant

level of energy consumption. Although these studies find households adjust food

expenditure in response to energy price shocks, no studies have considered whether

energy price shocks result in increased hardship such as a higher probability of food

insecurity. Essay 2 uses the Current Population Survey–Food Security Supplement

as well as energy price data from the Energy Information Administration to estimate

the effects of gasoline, natural gas, and electricity price shocks on three indicators

of food insufficiency. The results show that positive and negative price shocks have
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significant effects on the probability of each food insufficiency indicator.

Low–income households often face time limitations as well as budget limita-

tions. Although federal nutrition programs, such as SNAP, assist households who

struggle financially, these programs do not necessarily address the time limitations

these households also face. In fact, studies have shown that households that follow

the Thrifty Food Plan, which outlines low cost, highly nutritious meal plans afford-

able to SNAP households, must spend significantly more time preparing meals than

non–participating households. Yet it may not be possible to meet the nutritional

requirements of the meal plans if these households have insufficient time to prepare

meals. Essay 3 examines whether a significant relationship exists between time spent

in food preparation, food shopping and eating and SNAP participation and food se-

curity status of a household. The results show that single households who are food

insecure and participate in SNAP spend more time in food preparation but less time

eating. On the other hand, married households who are food insecure and participate

in SNAP spend less time in food preparation while food insecure married households

spend less time eating.

Despite recent studies on household decisions related to SNAP participation

and food insecurity in low–income households, a number of gaps relevant to current

nutrition policy still exists. Each essay uniquely contributes to the literature by filling

a gap left by previous research. I use current nationally–representative data sets for

each essay that can capture the behavior of low–income households and how those

decisions relate to food security and SNAP participation, a particularly crucial topic

given recent trends. The results in this series of essays have important implications

for current federal nutrition policy as well as current SNAP participants.
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Chapter 2

Expenditure Responses to
Increases in In–Kind Transfers:
Evidence from the Supplemental
Nutrition Assistance Program
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2.1 Introduction

The Supplemental Nutrition Assistance Program (SNAP) – formerly known as Food

Stamps – now accounts for between 10% and 15% of total U.S. food–at–home spending

(Wilde 2013). Meanwhile, SNAP accounts for nearly 50% of food–at–home spending

for low–income households. Moreover, SNAP participation increased by 93% between

2000 and 2009. These current trends in the SNAP program are due to a number of

factors that include an increase in the number of eligible households, a recent run

up in food prices, but most importantly, an increase in per household benefits as a

result of policy changes including the implementation of the American Recovery and

Reinvestment Act (ARRA) of 2009.

Standard economic theory predicts that for infra–marginal households – those

who spend more on food than they receive in benefits – in–kind transfers operate

identically to cash. In other words, theory assumes the marginal propensity to spend

out of SNAP benefits is equal to the marginal propensity to spend out of cash. While

the theory is fairly clear, empirical tests have been inconclusive. While a number

of studies have confirmed behavior aligns with standard theory, alternative studies

have found standard theory does not predict household expenditure behavior. In this

paper, I ask how a large increase in the value of an in–kind transfer affects household

expenditure. More narrowly, I ask how an unprecedented increase in per household

SNAP benefits affects spending on food–at–home of SNAP households.
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2.2 Literature Review

Because SNAP is a universal federal program with limited variation across states,

many of the standard microeconometric approaches to causal identification are not

available. As a result, much of the research into how households respond to in–

kind transfers comes from a series of “cash–out” experiments, in which households

are provided with a cash transfer in place of an in–kind transfer. Moffitt (1989)

examines the effects of converting Food Stamps into cash in Puerto Rico in 1982 and

found that cashing out Food Stamps causes no changes in participant household food

expenditure. Moffitt concludes this was because Food Stamps were, in fact, valued

at nearly 100% of their face value. Similarly, Whitmore (2002) uses data from the

San Diego and Alabama cash–out experiments in the early 1990s. She found that

infra–marginal households behave according to the predictions of theory. In other

words, households treat Food Stamp benefits no differently than they would treat a

cash transfer. However, Whitmore’s results did indicate that distorted households,

who spend less on food than their benefits, value Food Stamps at 80% of their face

value and do adjust their food spending when Food Stamps are given in cash. In

fact, the annual dead–weight loss for this distortion is nearly one–half billion dollars.

Consistent with theory, these studies find that the face value of Food Stamps is nearly

equivalent to the cash value of Food Stamps for inframarginal households suggesting

that household food expenditure should not change if households are given cash in

place of Food Stamps.

Other “cash–out” studies have drawn different conclusions. Breunig and Das-

gupta (2002, 2005), using the San Diego cash–out data, find the marginal propensity

to spend on food is greater out of Food Stamp benefits than equivalent cash. They
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argue that intra–household bargaining associated with benefit receipt causes these

results. “Cash–out” studies come with an important caveat. These experiments were

limited in scope and occurred within small samples (San Diego, Puerto Rico) there-

fore likely cannot represent the behavior of all U.S. SNAP participants. Moreover,

the studies consider time periods almost 20 years ago where the Food Stamp Pro-

gram operated under a different set of institutional arrangements. This may mean

the behavioral response of participants from the early 1980s and early 1990s is not

necessarily reflective of behavior of current participants.

Alternatively, a number of observational studies have compared food spending

of participant households to food spending of non–participant households. Typically

these papers find the marginal propensity to spend on food out of SNAP is greater

than the marginal propensity to spend out of cash (Senauer and Young 1986, Wilde

and Ranney 2000, Wilde, Troy and Rogers 2009). Senauer and Young (1986) estimate

whether the elimination of the Food Stamp purchase requirement in 1979 affected a

household’s marginal propensity to spend on food out of Food Stamps. Initially, to

participate in the Food Stamp Program, participants were required to purchase Food

Stamps. The actual benefit, or “bonus”, participants received was the value of the

Food Stamp above the purchase price. Starting in 1977, the Food Stamp Act began

to phase out the purchase requirement and by 1979, the purchase requirement was

completely eliminated. Using the Panel Study of Income Dynamics from 1978 and

1979, Senauer and Young find that higher levels of Food Stamp allotments due to the

elimination of the purchase requirement resulted in participant households increasing

food expenditure. Senauer and Young also estimate the marginal propensity to spend

on food out of Food Stamps and found this figure to be higher than the marginal

propensity to spend on food out of cash income.
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Wilde and Ranney (2000) observe the timing of food shopping over the Food

Stamp Cycle using the Consumer Expenditure Diary Survey (CEX) as well as the

Continuing Survey of Food Intake by Individual (CSFII). The results indicate that

expenditure was highest during the first few days after initial Food Stamp receipt.

In other words, these households spend more on food when Food Stamp benefits are

higher. Moreover, nutrient intake was higher during this period. By the end of the

month when benefits had run out, these households decreased food expenditure and

caloric intake. In other words, it is possible that households are unable to access suf-

ficient food by the end of the cycle. Finally, Wilde, Troy and Rogers (2009) estimate

Engel functions for food–at–home spending and food–away–from–home spending sep-

arately for participants and comparable non–participants. They found that food–at–

home spending was higher for participants than non–participants. Meanwhile, food–

away–from–home spending was lower for participants than non–participants. This

implies that Food Stamp participation does induce participants to spend more on the

tied good, food–at–home, than non–participants.

Finally, Fraker (1990) surveys a number of studies on the effects of Food Stamp

participation on food expenditure and estimates the marginal propensity to spend

on food out of Food Stamps and cash. He finds that for each Food Stamp dollar,

food expenditure increased by 17 to 47 cents. Meanwhile, an equivalent cash transfer

of one dollar increases food expenditure by five to ten cents. Again, this indicates

that households have a higher marginal propensity to spend out of Food Stamps than

cash.

Despite the importance of these studies, it is critical to note that participants in

voluntary social assistance programs may differ from non–participants in unobservable
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ways (Currie 2003); these differences may affect participation decisions as well as food

expenditure decisions. As such, unobservable differences may confound estimates of

the program effects of participation in observational studies. In other words, it is

possible that these studies may not directly account for the selection bias inherent in

empirical analysis on participation in voluntary assistance programs. Therefore, the

results may not properly capture the behavior of the participant households.

Hoynes and Schazenbach (2009) attempt to address selection bias by leveraging

the phased implementation of the Food Stamp Program during the 1960s and 1970s

by exploiting variation of county–level adoption of the Food Stamp Program. Using a

difference–in–difference method and data from the Panel Study of Income Dynamics,

they estimate the effects of participation on food–at–home, food–away–from–home

and total food expenditure. The results show that participation in the Food Stamp

Program led households to decrease out–of–pocket food expenditure while increas-

ing overall food expenditure. Meanwhile, for inframarginal households, Food Stamp

participation led households to increase food expenditure by similar rates as had

these households received an equivalent cash transfer. With the introduction of Food

Stamps in the 1960s and 1970s, spending behavior of participants mirrored theory. In

contrast to the results of previous observational studies but consistent with the pre-

diction of theory, they find that participation in the Food Stamp Program increases

overall food expenditure similarly to cash income.

The current SNAP program, however, has evolved considerably since the time

period of this study. Notable changes include the elimination of the purchase require-

ment in 1979, the implementation of Electric Benefit Cards (commonly referred to

as EBT) and the concomitant reduction in the secondary market for SNAP as well
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as the stigma associated with participation. The population served by SNAP has

also changed since the period considered by Hoynes and Schazenbach. Indeed some

current SNAP participants may be third generation program participants. Moreover,

participation is considerably wider having more than tripled since the program’s in-

ception, from approximately 4% of the U.S. population in 1971 (USDA 2011) to nearly

15% in 2011 (FRAC 2011). As a result, it is difficult to say whether these results are

relevant for understanding the behavior of current SNAP participants.

This paper makes several contributions to the literature. First, I exploit the

effect of a plausibly exogenous and large increase in program benefits to identify the

effect of an increase in in–kind transfers on infra–marginal households thereby inves-

tigating whether standard theory predicts spending behavior of current participating

households accurately. This will allow me to combine the best elements of the obser-

vational studies with a credible identification strategy. Second, I study the current

SNAP program; estimates of program effects are directly representative of current par-

ticipants and, therefore, relevant to policy makers. Third, this paper asks a slightly

different question than many previous studies – how do current SNAP participants

respond to an increase in SNAP benefits? – a question of interest both to economists

and policy makers. Fourth, because I directly examine a recently implemented federal

policy intended to address the consequences of the economic downturn, I can provide

some guidance as to the effectiveness of the program.

The paper proceeds as follows. Section 2.3 gives a brief history of the SNAP

program. Section 2.4 describes my conceptual framework. Section 2.5 outlines the

data. Section 2.6 provides an explanation of the empirical approach. Section 2.7 gives

an overview of the results. Section 2.8 describes the robustness checks and Section
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2.9 provides the discussion and conclusion.

2.3 Institutional Detail

As the largest food and nutrition program in the U.S., the SNAP program was created

to assist low–income households in accessing sufficient food and nutrition when facing

financial hardship. The explicit goal of the SNAP program is to help households in-

crease their food expenditure by increasing the household food budget. Participation

eligibility and maximum allotment of benefits are subject to federal policy changes

primarily by the U.S. Farm Bill, which is implemented approximately every five years.

Current federal guidelines dictate that households must have a gross income of 130%

or less than the Federal Poverty Guideline (FPG) and have a net income under the

FPG depending on household size in order to be eligible to participate in the program.

Many states allow households that are eligible for other welfare assistant programs,

such as Temporary Assistance for Needy Families (TANF), to be automatically eligi-

ble to participate in the SNAP program regardless of whether their income is above

the threshold.

Benefit levels are determined by the cost of the Thrifty Food Plan (TFP), a low

cost diet plan constructed for SNAP households by the USDA that outlines meals

that maximize nutritional access and consumption and minimize cost. In principle,

SNAP benefits are pegged at 103% of the cost of the TFP in June of each year in

order to make up for any inflation in the price of food.

The SNAP program has been subject to a number of policy changes over the past

30 years. The Food Stamp Program was introduced as a series of pilot programs in a
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select number of counties throughout the U.S. in the early 1960s. The program was

introduced not only to assist needy households in nutritional access but to strengthen

the agricultural economy. It was expanded over the next decade and was widely

available by 1974. During the 1980s, the program faced political pressure and scrutiny

from the legislative and executive branches. As a result, policies were implemented to

cut benefits and outline stricter eligibility rules. After 1981, the program faced severe

cuts and, as a result, hunger rose over the 1980s. By 1988, the hunger crisis induced

the government to restore some funding to the program that had been previously cut.

Along with these changes, eligibility was expanded and the program grew over the

early 1990s.

The Personal Responsibility and Work Opportunity Act of 1996 (PRWORA)

was implemented with the intention of restricting immigrants from participating in

the program and cutting benefit levels to 100% of the cost of the TFP. The PRWORA

also required states to phase out physical vouchers and begin to introduce EBT as a

way for participants to spend their allotment. The implementation of PWORA led

to a decline in participation at a rate much faster than expected. To remedy this, the

Farm Bill of 2002 restored eligibility to formerly restricted groups as well as facilitated

program access in order to encourage participation. At the same time, EBT cards were

widely adopted throughout the country which reduced administration costs, fraud,

as well as stigma associated with Food Stamp use, which may have increased overall

participation. By 2008, policy makers emphasized nutrition in relation to the program

and established pilot programs to educate participants and encourage consumption

of healthy foods. Also at this time, the Food Stamp Program was officially renamed

SNAP, the Supplemental Nutrition Assistance Program, in order to articulate the

new focus on nutrition.
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As a result of the “Great Recession” of 2007–2008 and the subsequent slow

recovery, entitlement programs, most notably SNAP, have seen important increases

in enrollment. SNAP enrollment increased from around 11% in 2008 to 15% by

2011. The American Recovery and Reinvestment Act (ARRA) was implemented in

February of 2009 in order to stabilize the U.S. economy. Colloquially known as the

“Stimulus Package”, the ARRA injected $224 billion into entitlement programs. The

SNAP program received an increase in funding of nearly $20 billion which allowed

the program to increase administrative funding, temporarily eliminate time limits

of participation for able-bodied adults, and increase per households benefits. On

average, household benefit levels increased by $80 per month for a household of four.

Table 2.1 contains the average SNAP benefit level for a family of four between 2006

and 2012. The implementation of the ARRA resulted in an approximately 14% jump

in average benefit level.

Table 2.1: Average Benefit Levels – Family of Four

Average Percent
Period SNAP Benefit Change

Family of Four in Benefit Level
Oct 2005 – Sept 2006 $506 1.4%
Oct 2006 – Sept 2007 $518 2.4%
Oct 2007 – Sept 2008 $542 4.6%
Oct 2008 – March 2009 $588 8.5%
April 2009 – Sept 2009 $668 13.6%
Oct 2009 – Sept 2012 $668 0%

While the ARRA led to the largest single increase in benefits, maximum benefit

levels for participating households have been steadily adjusted over the past 30 years

as a result of numerous policy changes. Figure 2.1 illustrates the changes in maximum

benefit levels for a family of four in 1987 dollars. The figure shows that throughout

the 1980s and 1990s, benefit levels remained fairly stable. In the early 1990s, bene-
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Figure 2.1: Maximum Allotment for Family of Four: 1985–2011

fits increased by $3 billion when the maximum allotment was increased from 100%

to 103% of the TFP, but subsequently declined in real terms as a direct result of

PRWORA of 1996 and the change in maximum allotment calculation. Finally, the

figure shows two large increases in benefits around the implementation of the ARRA

was unusually large in 2009. These drastic increases in benefits around the time of

the ARRA offer an opportunity to estimate the effect of plausibly exogenous changes

in benefit levels on spending habits of participating households.

2.4 Conceptual Framework

Figure 2.2 and Figure 2.3 provide the basis for the empirical approach of this paper.

Figure 2.2 lays out the textbook treatment of how households respond to an increase
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Figure 2.2: Expenditure Changes Due to an Increase in SNAP Benefits
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in an in–kind transfer. As the figure illustrates, an increase in the value of in–kind

transfer relaxes the budget constraint. As the value of the in–kind transfer increases

– for the purposes of this paper, as SNAP benefits increase – the household budget

constraint shifts out, allowing for an increase in food and non–food spending. As

long as the household remains inframarginal, increases in resources should not induce

substitution between goods. Instead, households will increase spending on food and

non–food goods similarly as in–kind transfers increase.

Next, I use an Engel curve approach to measure the effect of an increase in the

value of an in–kind transfer. According to Engel’s Law, a household’s food share will

decrease as household income or expenditure increases. By using the Engel Curve, I

can estimate how food share responds to an increase in benefit levels, while flexibly

controlling for the effect of changes in total expenditure. Figure 2.3 provides some

intuition. When households experience an increase in resources, total expenditure

increases and the household moves along the Engel curve from point A to point B.
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Figure 2.3: Engel Curves: Labeling Effect
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Following Engel’s law, as total expenditure increases, food’s expenditure share falls.

But suppose the increase in expenditure is due to an increase in SNAP benefits. If a

household has a higher propensity to spend on food out of SNAP benefits than out

of other income, food share will shift off the Engel curve from point B to point C. As

a result, this empirical specification is designed to credibly identify movement from

B to C.

Finally, Thaler’s (1980, 1999) theory of mental accounting may provide a basis

for thinking about the “cash–out” puzzle. Thaler posits that households categorize

income based on its source such as salary, assets or future income. Household expen-

diture is then assigned to these specific labeled income accounts. Because household

expenditure is categorized into different accounts, the marginal propensity to spend

on specific household items may differ across these income accounts. In other words,

money from one category of income may not be equivalent to money from another

category of income (Rockenbach 2004).
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In context of this paper, participants may classify SNAP benefits into a specific

income account intended only for food purchases. This implies that, as SNAP bene-

fits increase, only the income account allocated toward food purchases will increase.

Meanwhile, other income accounts remain unchanged. As a result, households will

spend more on food as other household expenditure remains unchanged. This implies

the marginal propensity to spend on food from SNAP benefits and from income is

not necessarily be equivalent.

2.5 Data

For this paper, I draw my sample from the Consumer Expenditure Quarterly Inter-

view Survey (CEX) for 2007–2010. The CEX is administered quarterly by the Bureau

of Labor Statistics and represents the U.S. civilian non–institutionalized population.

Participating households are interviewed once per quarter for five consecutive quar-

ters. Each quarter contains approximately 7,000 households. Participating house-

holds, or “consumer units”, are single families in a household, a person financially

independent living in a household alone or with others, or two or more people who

make financial decisions jointly. For the purposes of this paper, consumer unit and

household will be used interchangeably to describe the unit of analysis.

The CEX collects data on large purchases such as property and vehicles as well

as regular purchases such as food expenditure and rent. The CEX also contains

detailed demographic information such as age, race, gender, marital status, family

number, annual salary as well as any welfare program participation and benefit infor-

mation. Because of this, the CEX contains information on quarterly SNAP benefit
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and, as a result, I can observe any changes in benefit levels over the time period the

household participates in the survey. In other words, I am able to observe house-

holds under different benefit levels by following households across consecutive survey

quarters. A potential issue with this data set is that the CEX follows addresses of re-

spondents and not specific households. To avoid problems associated with the survey

process, I exclude any households whose demographic variables were inconsistent over

multiple quarters. For example, if age changes by more than one year or family size

changes implausibly, that household is dropped from the sample. Further, I exclude

households with six or more children.

Finally, throughout the period of analysis – with the notable exception of 2009

– benefit level changes typically occur in October of each year. Because a household

appears multiple times in the survey, I am able to exploit the longitudinal quality of

the data set and observe the majority of households before and after each benefit level

increase. In order to identify the change, I create a dummy variable that indicates

whether the household is responding to the survey before or after an increase in SNAP

benefits. This variable, After, will take on the value of zero before a policy change

and one after a change. Each dummy is specific to a given household’s time line in

the survey.

2.6 Empirical Approach

To estimate the effects of benefit level changes brought about by an increase in benefits

on food expenditure I consider the period 2007 through 2010, a period in which SNAP
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benefits experienced large increases.1 Two important circumstances may confound

estimates during this time period. First, the time period of this analysis was unusually

volatile due to a severe recession. Second, the precise timing of the policy changes of

interest may also affect this analysis. Policy changes mostly occur on October 1st;

therefore benefits increase on or around this date each year. In most cases, households

who are observed before the benefit increase are interviewed during summer months

and households who are observed after the benefit increase are interviewed during

late fall and winter months. Thus, expenditure is captured during different time

periods. As a result, these before / after comparisons may conflate program effects

with seasonal effects.

To separate the effects of program participation from the seasonal effects and

macroeconomic conditions, I use a difference–in–difference design. To implement a

difference–in–difference model, I must create a control group that represents non–

participants who are similar to SNAP participants. Because no natural control group

exists in the data, I create a quasi–control group of non–participant households that

are similar to participant households. In order to do this, I use Coarsened Exact

Matching (CEM) (Iacus, King and Porro 2008). This allows me to create a quasi–

control group with a distribution of explanatory variables similar to the treatment

group. In other words, this process improves the balance between the treatment and

control group so the demographics of each group are similar. By balancing the data,

I am able to isolate the seasonal effects by comparing two similar groups who differ

only by whether they are program participants. In this way I control for unobservable

temporal effects – assuming they are common to participants and non participants

1In principle, one could use any increase in SNAP benefits, but in practice the effects of small
benefit increases may be too small to detect in relatively noisy expenditure data.
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alike – that might bias estimates of the plausibly exogenous benefit increase.

To balance the data using CEM, I coarsen specific demographic variables by

recoding continuous variables into well–defined categories. I then match households

who fall within the same categories. For example, instead of matching the treatment

and quasi–control groups by exact family size reported in the data, I coarsen the

Family Size variable by creating three categories: family size less than or equal to two,

family size between two and five, and family size greater than five. Likewise, I coarsen

the Age variable to match treatment and control groups by age categories. Categories

include ages below 20, between 20 and 35, between 35 and 50, between 50 and 65

and above 65. Households that fall within the same categories are then matched.

I also match using race dummies, marital status, income brackets and employment.

Following Ho et al. (2011), I use CEM to construct a quasi–control group of non–

participants that resembles the treatment group of SNAP participants and discard

the unmatched data. Thus, the sample consists of only matched households. I also

exclude non–participant households with total expenditure 150% greater than average

total expenditure of participating households.2 Finally, I retain only households who

are infra–marginal before and after benefits increase, or households who – according

to theory – should treat an increase in SNAP benefits as an increase in cash. Summary

statistics for treatment and quasi–control groups are presented in Table 2.2.

The summary statistics show that food expenditure and total expenditure lev-

els differ between groups. I distinguish between food–at–home spending and food–

away–from–home spending for this analysis given that households cannot use SNAP

benefits for food–away–from–home. Consequently, it is likely that food–at–home

spending decisions of participants and non–participants will differ. Food–at–home

2Results are robust to a wide range of alternative cut-offs.
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Table 2.2: Summary Statistics 2007–2010

SNAP Participants Non–Participants

Variable Mean Std. Dev. Mean Std. Dev.
Food at Home Exp/Quarter 986.30 683.09 808.81 467.11
Share FAH of Total/Quarter 21.10 25.38 16.20 9.02
Food Away Exp/Quarter 182.97 317.50 260.36 318.15
Share FAFH of Total/Quarter 2.99 4.3 4.65 5.59
Total Exp/Quarter 5,656.76 4,337.57 5,459.43 1,889.11
SNAP Amount/Quarter 1,726.72 1,899.81
Black 0.268 0.443 0.13 0.336
White 0.690 0.463 0.851 0.356
Asian 0.022 0.146 0.013 0.114
Female 0.719 0.45 0.576 0.494
Married 0.294 0.456 0.351 0.477
Employed 0.472 0.499 0.581 0.493
Family Size 2.954 1.783 1.923 1.214
Observations 4,513 24,080

expenditure is higher in participant households as is share of total expenditure al-

located toward food–at–home. Predictably, food–away–from–home is much lower in

participant households. The share of total expenditure allocated toward food–away–

from–home is also lower in participant households. Finally, total expenditure levels

are similar between groups due to the sample construction process. Both sets of

households have around $5,500 of total expenditures within the quarter of the survey.

Demographics, however, differ importantly between the treatment and control

groups. These differences are suggestive of the issues faced by much of the obser-

vational work cited above. Even after matching the control group is more racially

homogenous, more likely to be headed by a male, more likely to be married, more

likely to be employed and, on average, to have a smaller family. However, because

the changes in SNAP benefits were plausibly exogenous to individual households, the

differences between the treatment and control groups are less problematic.
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The discussion of the difference–in–difference approach follows Angrist and Pis-

chke (2009). The difference–in–difference model assumes that participants and non–

participants experience similar trends in food–at–home expenditure absent the policy

change. Because I am specifically interested in the effect of an increase in benefit lev-

els on participant households’ decisions, I use this approach to control for differences

between time periods that affect changes in expenditure behavior in both participant

and non–participant households. This includes turbulent macroeconomic conditions

and seasonal expenditure patterns discussed above.

I define each household as a participant, i = 1, or a non–participant, i = 0. Each

household, h, reports a measure of food–at–home expenditure before and after a policy

change where F1ht represents a measure of food–at–home expenditure for a participant

and F0ht represents a measure of food–at–home expenditure for a non–participant.

Again, due to restrictions on what households can purchase with SNAP benefits,

I use measures of food–at–home expenditure rather than total food expenditure as

the outcome variable for participants. In most cases, participant households are

prohibited from using SNAP benefits to purchase food–away–from–home items such

as restaurant food and fast food. Therefore the benefit change will likely only affect

food–at–home consumption. The benefit level change occurs in two separate time

periods represented by t which takes on a value of zero before a benefit level change

and one after a benefit level change.

For non–participating households, expected food–at–home expenditure is de-

termined by specific household characteristics, ηh, and time effects experienced by

all households, γt. Therefore, the food–at–home expenditure share equation for each
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non–participant household is,

F0ht = ηh + γt + ε0ht.(2.1)

Including participants in the analysis, I add a SNAP participation dummy, Di, to the

food–at–home expenditure share equation,

Fiht = ηh + γt + βDi + εiht(2.2)

where β is the effect of SNAP participation on food–at–home expenditure.

This is followed by the difference of the expected food–at–home expenditure

share by non–participants before and after the benefit level change,

E[Fiht|i = 0, t = 0]− E[Fiht|i = 0, t = 1] = γ0 − γ1(2.3)

and the difference of the expected food–at–home expenditure by participants before

and after the benefit level change

E[Fiht|i = 1, t = 0]− E[Fiht|i = 1, t = 1] = γ0 − γ1 + β.(2.4)

From here, I can estimate adjustments in food–at–home expenditure by SNAP par-

ticipants after the benefit level change by estimating the average treatment effect of

the treated

E(Fiht|i = 0, t = 0)− E(Fiht|i = 0, t = 1)

−E(Fiht|i = 1, t = 0)− E(Fiht|i = 1, t = 1) = β,
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where β is the causal effect of SNAP benefit level change on the food–at–home budget

share of SNAP participants. Using this approach, I am able to difference out the

period effect, γ0 − γ1, which may affect these results.

I embed the difference–in–difference identification strategy in an Engel curve

specification to causally estimate the effects of the benefit level change on food–at–

home’s share of total expenditure, wiht. This allows me to observe whether households

increase food–at–home share as a result of an increase in benefits while controlling

for an income effect. The empirical model is,

wiht = α1 + α2SNAPht + α3Aftert + β(SNAPht ∗ Aftert)+

α4TotExpiht + α5TotExp
2
iht +Xhηh + δt + γt + εiht

where Aftert is the policy dummy that takes on the value of zero before the increase

in benefits and one after the increase in benefits that occurs within each household’s

time line in the survey. TotExpiht represents total household expenditure during the

time period. δt and γt represent month and year fixed effects to control for monthly

and yearly changes that affect all households. Finally, Xh consists of household

demographics including age, race, gender, employment status, number of earners in

the household, family size, and marital status.

I estimate the share equation twice, using discrete and continuous measures

of benefit increases. For the discrete specification, I use the standard difference–

in–difference estimator where a SNAP participation dummy, SNAP Dummy, which

takes on the value of zero if households are non–participants and one if households are

participants, is interacted with the After dummy equal to one after the increase in

SNAP benefits. For the continuous measures of treatment, I interact the log of SNAP
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benefits received, Log SNAP , by participating households – here using a measure of

intensity of treatment – with the After dummy. These distinct specifications allow

me to distinguish between the average effect of SNAP benefit changes on food–at–

home’s budget share for all participating households and the marginal effect of an

additional dollar of benefit on food–at–home’s budget share.

2.7 Results

Table 2.3 presents the main findings. In this and all subsequent tables column (1)

contains results for the discrete specification and column (2) contains results for the

continuous specification. Note that outcome variables, wiht, are multiplied by 100 in

order to ease interpretation. For complete results including all covariates, see Table

A.1 in the Appendix.

In the discrete specification, SNAP participation, SNAP Dummy, is negative

and significant; in general SNAP participants spend a smaller share of total expendi-

ture on food–at–home than non-participants all else equal. The key policy variable is

the corresponding difference–in–difference estimator, DiD1, which indicates that par-

ticipating households increase the share of total expenditure allocated toward food–

at–home by nearly 1% after an increase in SNAP benefits, above and beyond the

effect of increased total expenditure on food–at–home expenditure. In other words,

the distance from point B to point C in Figure 2.3 is roughly 1%.

Similarly, in the continuous treatment, Log SNAP is negative but not statis-

tically significantly different from zero. The corresponding difference–in–difference

estimator, however, is positive and significant and indicates participating households
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increase their share of total expenditure allocated toward food–at–home by 0.13% in

response to a 1% increase in SNAP benefits. Again, this result is above and beyond

the effect of increased household resources on food–at–home expenditure.

Table 2.3: Results – 2007–2011
(1) (2)

VARIABLES Food at Home Share Food at Home Share

After 0.120 0.190
(0.296) (0.301)

SNAP Dummy -1.252**
(0.530)

DiD1 0.970***
(0.343)

Log SNAP -0.124
(0.079)

DiD2 0.133***
(0.050)

Constant 9.546 17.056
(10.943) (11.702)

Observations 28,347 28,347
R-squared 0.006 0.018

Full results presented in Table A.1 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Food–at–home as a share of total expenditure increases significantly in each

specification as a result of benefit increases. This is consistent with previous results

that find households have a higher marginal propensity to spend on food–at–home

out of SNAP than equivalent cash. In other words, if the marginal propensity to

spend on food out of SNAP were equivalent to cash income, food share would not

change as a result of the change in benefits. Note that these results are robust to

functional form. Comparable results are obtained from models with log of food–at–

home expenditure as the outcome variable. I now turn to checks of internal validity
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of the difference–in–difference model.

2.8 Robustness

The difference–in–difference model assumes that participants and non–participants

should experience similar trends in food–at–home expenditure absent the policy

change. I find evidence that households respond to an unusually large increase in

the value of an in–kind transfer by spending more on the tied good than is consistent

with predictions from theory. If important increases in benefit levels are driving the

observed spending behavior, I would expect to observe no change in the absence of

a policy change. To investigate deviations from this maintained assumption, I con-

sider a number of placebo specifications. These include placebo periods before the

benefit level change and after the benefit level change where benefit levels remained

unchanged, and a placebo good, food–away–from–home, which cannot be purchased

with SNAP benefits.

2.8.1 Periods Before the Policy Change

To test the robustness of these results, I create a placebo policy dummy for the

two consecutive quarters prior to the policy change within each household’s time

in the survey. For example: if a household experiences an increase in benefits in

the third quarter of their survey participation, I use the first two quarters of survey

participation as a placebo period. In other words, the placebo policy dummy takes

on the value of zero in quarter 1 and one in quarter 2. Likewise, if a household

experiences the policy change in quarter 4, the placebo policy dummy takes on the
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value of zero in quarter 2 and one in quarter 3. This tests a crucial assumption in

the difference–in–difference approach as to whether treatment and control groups are

experiencing similar trends before the increase in benefits.

Table 2.4: Placebo Results – Before Policy Change

(1) (2)
VARIABLES Food at Home Share Food at Home Share

Placebo 1 -0.063 -0.085
(0.165) (0.160)

SNAP Dummy -0.557
(0.474)

Placebo DiD1 -0.426
(0.395)

Log SNAP -0.028
(0.071)

Placebo DiD2 -0.042
(0.058)

Constant 8.983 16.377
(10.758) (11.491)

Observations 28,347 28,347
R-squared 0.005 0.018

Regressions include age, marital status, education, no. of children
in household, race dummies, employment status, number of earners,
and year and month fixed effects

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

This model uses the placebo policy dummy, Placebo 1, in place of After, and

difference–in–difference placebos, Placebo 1 DiD1, which interacts SNAP Dummy

with Placebo1; and Placebo 1 DiD2 which interacts the placebo dummy with Log

SNAP. The results are shown in Table 2.4. The point estimates of the placebo

difference–in–difference results are smaller and not statistically significant. This im-

plies that any trends prior to the policy change were experienced similarly by partic-
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ipant households and non–participant households alike. It is likely households were

not anticipating an increase in benefits by spending more on food prior to the benefit

level change.

2.8.2 Periods After the Policy Change

As a further check on the validity of the assumptions of the difference–in–difference

model, I create a similar placebo policy dummy for the two consecutive quarters after

the policy change for each household. For example, if households experience a benefit

level change in quarter 2, the placebo policy dummy takes on the value of zero in

quarter 3 and one in quarter 4. I then create a new difference–in–difference variable

using the placebo dummy. The corresponding difference–in–difference variable is

Placebo 2 DiD1 and Placebo 2 DiD2. Results are shown in Table 2.5.

Similar to the results in Table 2.4, the placebo difference–in–difference estima-

tors are small relative to the main results and statistically insignificant. This implies

that households experience similar expenditure trends in periods after the policy

change. This provides some evidence that changes are driven by increases in SNAP

benefits.

2.8.3 Food Away From Home

Results above indicate that the large benefit level changes due to the ARRA have

a disproportionate effect on household food–at–home expenditure share. SNAP re-

stricts the kinds of foods participants can purchase; food–away–from–home, such as

restaurant and fast food, is not allowed to be purchased using SNAP benefits. Because
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Table 2.5: Placebo Results – After Policy Change

(1) (2)
VARIABLES Food at Home Share Food at Home Share

Placebo 2 0.173 0.180
(0.151) (0.149)

SNAP Dummy -0.545
(0.470)

Placebo 2 DiD1 -0.469
(0.384)

Log SNAP -0.026
(0.071)

Placebo 2 DiD2 -0.051
(0.056)

Constant 8.952 16.330
(10.724) (11.455)

Observations 28,347 28,347
R-squared 0.005 0.018

Regressions include age, marital status, education, no. of children
in household, race dummies, employment status, number of earners,
and year and month fixed effects

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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of this, I would not expect to see any kind of excess spending on food–away–from–

home as a result of increased SNAP benefits. To check the robustness of the main

results, I replace food–at–home with food–away–from–home. I run the main specifi-

cation but use the share of total expenditure allocated toward food–away–from–home

as the outcome variable. Results are presented in Table 2.6.

Table 2.6: Placebo Results – Food Away From Home

(1) (2)
VARIABLES Food Away from Home Share Food Away from Home Share

After -0.238** -0.250**
(0.108) (0.107)

SNAP Dummy -0.269
(0.208)

DiD1 0.165
(0.144)

Log SNAP 0.018
(0.095)

DiD2 0.027
(0.020)

Constant 6.016 4.525
(4.939) (4.950)

Observations 28,347 28,347
R-squared 0.014 0.018

Regressions include age, marital status, education, no. of children
in household, race dummies, employment status, number of earners,
and year and month fixed effects

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Again, the results indicate that the difference–in–difference estimates are small

in magnitude and not statistically significant for the placebo good. SNAP participants

do not significantly increase food–away–from–home’s share of total expenditure as

a result of SNAP benefit increases. These results imply that policy changes that
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occurred during this time period only affected households’ decisions on expenditure

on food–at–home but not in food–away–from–home. In other words, an increase in

in–kind transfers causes households to increase expenditure on only the tied good.

2.9 Discussion and Conclusion

Given a statistically significant expenditure response, I now ask whether the observed

responses were economically important. In short, I ask how large the change in bud-

get share is from B to C in Figure 2.3. The average SNAP participating household

in this sample spent approximately 21% of total expenditure on food–at–home. For

the discrete specification, participant households respond to increases in benefits by

increasing food–at–home’s budget share by almost 1%. Therefore, this results in an

increase from 21% to 21.97% of food–at–home’s share of total expenditure. Contin-

uous results tell a similar story. A 1% increase in SNAP benefits leads to a 0.13%

percent increase in food–at–home’s share of total expenditure. The average house-

hold’s benefits increased by 9.7% after the policy change. This results in an overall

increase of food–at–home as a share of total expenditure by nearly 1.25 percentage

points, or from 21% to 22.25%.

The results are consistent with the results from earlier observational studies

that found that households have a higher propensity to spend on food–at–home out

of SNAP than income. To calculate a household’s marginal propensity to spend from

SNAP, I divide the change in food–at–home expenditure due to the policy change by

the change in total expenditure over the same time period. The average change due

to benefit increases in food–at–home expenditure was around $59 for participating
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households. Likewise, the average change in total expenditure was $188. Therefore,

participating households had a marginal propensity to spend from SNAP of around

0.31.

How do these results compare to previous estimates? Two papers report com-

prehensive reviews of studies that estimate the impact of the SNAP program and

provide a number of estimates for marginal propensities to spend out of SNAP bene-

fits. Fraker (1990) found that most estimates ranged from 0.17 to 0.47. Fox, Hamilton

and Lin (2004) found the estimates of the marginal propensity to spend from SNAP

ranged from 0.17 to 0.86, although most estimates were between 0.20 and 0.40. Table

2.7 summarizes the reviews of Fraker and Fox, Hamilton and Lin as well as estimates

of marginal propensities to spend from other studies discussed in this paper. On

average, studies have found households have a marginal propensity to spend out of

SNAP of around 0.30, while households have a marginal propensity to spend out of

cash income of 0.05.

Although I am unable to calculate my sample’s marginal propensity to spend

on food–at–home out of cash, I am able to compare my calculation for the marginal

propensity to spend from SNAP to the results in Table 2.7. The results are consistent

with my findings implying participating households have a higher marginal propensity

to spend on food–at–home from SNAP than cash.
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This paper uses large increases in SNAP benefits to identify the effect of an

increase in SNAP benefits on food–at–home spending. I find that SNAP participants

increase spending on food–at–home by more than simple theory would predict. For

households who participate in the program, the policy change brought about a 1%

increase in food–at–home as a share of total expenditure. Similarly, a 1% increase in

benefits as a result of the policy change results in a 0.13% increase in food–at–home

as a share of total expenditure. Moreover, my estimate of participant households’

marginal propensity to spend out of SNAP benefits, 0.31, is similar to the marginal

propensity to spend out of SNAP found in most observational studies, 0.30. These

findings are in keeping with previous work in the economics literature, which finds

that SNAP households do not necessarily treat SNAP benefits equivalently to cash.

This paper makes several contributions relative to the existing literature. First,

to identify the effects of in–kind transfers on household food–at–home expenditure, I

use plausibly exogenous and large increases in program benefits. Because the changes

in benefit levels were exogenous to households, I am able to confirm the results of a

number of previous observational studies, employing a reliable identification proce-

dure. Although I assert the benefit level change was exogenous, if households chose to

participate in the SNAP program because of the ARRA, the results would be biased

toward zero. This further illustrates the significance of these results. The results are

also in line with estimates of the marginal propensity to spend out of SNAP benefits

from other observational studies. As such, I can make a more credible conclusion that

an increase in benefits drives an increase in food–at–home expenditure larger than

standard theory would predict.

Second, this paper uses contemporary data on the current SNAP program.
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Previous studies analyzed data from 20 to 40 years ago. Therefore, results from those

papers may not be directly informative about the behavior of current participant

households and current SNAP policy. In contrast, I use the most recent data available

on SNAP participant households’ spending behavior and, therefore, the results are

directly relevant to current participants as well as to current policy makers.

Third, this study considers how current participants respond to increases in

SNAP benefits. Previous studies have focused on the introduction of the program or

other policy changes that occurred over thirty years ago. This study examines how

changes in current policy affect participating households’ behavior. I find an increase

in benefits leads to an increase in food spending that is larger than can be explained

by the standard textbook treatment. The results are consistent with the notion of

mental accounting, though further research will be required to rule out competing

hypotheses.

Finally, this is one of the first papers to identify the effects of recent policy inter-

ventions to address economic hardship. As a result, this paper has direct implications

for current federal nutrition policy. This is particularly crucial at a time when more

than one in nine households receive SNAP, the single largest welfare program in the

United States. Indeed, this study finds a statistically significant and economically

meaningful behavioral response to large increases in SNAP benefits.
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Chapter 3

The Effect of Energy Price Shocks
on Household Food Security
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3.1 Introduction

There is considerable empirical evidence that households adjust the quantity and

quality of foods they eat in response to unexpected increases in energy prices (Bhat-

tacharya et al. 2003, Cullen et al. 2005, Gicheva et al. 2010, Beatty et al. 2011).

Because no substitutes exist for energy in the short run, energy consumption is sticky.

As a result, households may have little choice but to hold quantities roughly con-

stant when faced with an unanticipated price change. While this trade-off is well

documented, it is not clear whether these shocks are large enough make households

engage in behaviors consistent with food insecurity such as skipping meals, cutting

the size of meals and/or lacking sufficient money to buy enough food for the house-

hold. Households may simply reallocate expenditure in such a way as to maintain

food sufficiency. This paper investigates the link between exogenous shocks in energy

prices and household food security.

Because the demand for energy is inelastic, as prices increase households likely

reallocate their income from other household expenditure, including food, to energy

expenditure in the short run. This allows households to maintain a constant level of

energy consumption. In the same vein, an unexpected drop in prices could increase

disposable income, permitting households to allocate more money to other household

expenditures at the margin.

Although a drop in disposable income due to positive energy price shocks sug-

gests that households will decrease food expenditure, a drop in food expenditure is

not necessarily equivalent to a drop in the quantity of food consumed. Aguiar and

Hurst (2005) consider whether the fall in individual food expenditure that occurs after

retirement directly translates to a drop in consumption. Using the Continuous Survey
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of Food Intake of Individuals (CSFII), they find that at retirement, expenditures fall

by 17%, whereas time spent on food preparation and shopping increases by 53%. In

this case, the drop in expenditure does not necessarily translate to individuals eating

less or eating lower quality food.

In this paper, I examine whether shocks in the prices of gasoline, natural gas,

and electricity are large enough to push households into or lift households out of

increasing levels of food insufficiency. I use three progressively more severe indicators

of food insufficiency in order to understand the full effect of energy price shocks on

households’ self–assessed ability to afford and access sufficient food.

3.2 Literature Review

This paper stands at the intersection of two complementary fields of research: (1)

the “Heat or Eat” literature which examines how weather and energy price shocks

affect food expenditure; and (2) the food security literature which explores the deter-

minants of food security. This is the first study to examine the question of whether a

household’s response to exogenous price shocks is large enough to affect food access

and food security status.

The “Heat or Eat” question has been the focus of a number of studies. Results

consistently show that households at low levels of income or expenditure are likely to

adjust food spending in response to price and weather shocks.1 Both food and fuel

expenditures take up a greater share of low–income households’ budgets compared

to middle and high income families. Furthermore, low–income households have min-

1Beatty, Blow and Crossley (2011) show that energy price and temperature shocks can be thought
of as analogous, if households require a minimum level of heating.
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imal financial buffers to protect themselves from unexpected price increases (Carroll

2011). Bhattacharya et al. (2003) link the Consumer Expenditure Survey (CEX) and

National Health and Nutrition Examination Survey (NHANES) to temperature data

from National Oceanic and Atmospheric Administration (NOAA). They observe that

at all levels of income, families increase their fuel expenditure in response to unex-

pected cold spells. However, only low–income families reduce food expenditure when

cold weather shocks occur. This observed reduction in food expenditure is similar to

the observed increase in fuel expenditure, implying low–income families give up food

in order to pay for heat. Alternatively the results could be interpreted to mean that

households increase food expenditure when temperatures are unseasonably warm,

thereby reducing heating costs.

Two studies have further discussed the relationship between heating costs and

household expenditure. Using the Consumer Expenditure Survey merged with monthly

data on energy prices and temperatures, Cullen, Friedberg and Wolfram (2005) focus

on how anticipated and unanticipated price and weather changes affect household

expenditure including food expenditure. The results indicate that expected price or

weather changes have no effect on household expenditure at all levels of income, im-

plying most households have the means to smooth consumption when they are aware

of an upcoming change in prices. Conversely, unanticipated price or weather changes

greatly affect the expenditure of low–income households. This suggests that price and

weather shocks have more severe consequences when households lack sufficient finan-

cial means. Finally, Beatty, Blow and Crossley (2011) study a similar question in the

United Kingdom and find, as with the previous studies, cold weather shocks cause

households of all incomes to increase their fuel expenditure; but only low–income

households adjust their food expenditure when faced with large unexpected weather
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changes.

The literature has found that gasoline price shocks also affect household expen-

diture. Gicheva et al. (2010) examine how increases in gasoline prices affect food

expenditure and find that households decrease food expenditure as gasoline prices

increase. They find that consumers tend to substitute away from eating out toward

more affordable grocery store consumption; furthermore, consumers tend to reallo-

cate food expenditure toward sale items. As in previous work, the response is largest

for low–income households. In short, previous work has consistently found that ex-

ogenous energy price and weather shocks cause households to restrict spending on

other goods, including food.

Recent literature on food security has focused on documenting the factors that

contribute to the food security status of a household. Many of these studies find

factors such as employment, home ownership and income to be significantly related

to food security status (Olson et al. 1996, Rose 1999, Furness et al. 2004). The

results of these studies, however, may be confounded by endogeneity as the causal

relationships between these factors and food security may work in both directions.

As a means of addressing these shortcomings, Gundersen and Gruber (2001)

and Bania and Leete (2009) study how deviations from expected income, not income

itself, affect food access and food security status. Gundersen and Gruber (2001)

find that deviations from a household’s mean income are more precise predictors

of food consumption than actual household income. Although the authors do not

consider a causal relationship between income deviations and food security, the results

demonstrate a significant correlation between food access and income shocks. Bania

and Leete (2009) extend this approach by examining whether deviations from mean
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household income are associated with household food insecurity. They find that low–

income households with liquidity constraints are more susceptible to shocks and, as

a result, at a greater risk for food insecurity. Likewise, as income level declines,

income itself becomes less important in predicting food security status than shocks

to household income. The extent to which the income shocks considered in these

studies, such as job loss and separation, are truly exogenous to the household is open

to question.

The “Heat or Eat” literature has found that exogenous energy price shocks and

unexpected cold spells affect food expenditure. At the same time, the literature does

not establish whether the shocks are sufficiently large enough to create, or conversely

relieve, hardship. The food security literature has found that low–income households

are unable to smooth large, potentially endogenous shocks, and as a result, income

shocks may increase the probability a household suffers from food insecurity. In this

paper I build on both literatures to observe whether the small exogenous shocks

associated with unanticipated changes in energy prices – which have been shown to

affect food expenditure – are large enough to increase the probability a household

is food insecure, or, in the case of a negative price shock, decrease the probability

a household is food insecure. The paper proceeds as follows. Section 3.3 outlines a

simple model of fuel price shocks and income effects. Section 3.4 discusses data sources

and defines the dependent variables used as food insufficiency indicators. Section 3.5

describes the empirical approach and estimation strategy to isolate the effect of price

shocks on food insufficiency indicators. Section 3.6 presents the results. Section 3.7

presents a discussion of the results and concludes.
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3.3 A Model of Price Shocks

I propose a simple model linking energy price shocks to food insecurity. To do this

I show how the income effect of an unexpected energy price shock affects house-

holds that lack sufficient liquid assets to smooth consumption or, in the case of lower

than expected prices, relax a household’s budget constraint. Note that previous work

has found that a large percentage of low–income households have zero liquid assets

(Ageletos et al. 2001) and at–risk households have little savings (Hurst and Ziliak

2006, Lusardi et al. 2011). When prices jump unexpectedly, these families have

few resources to cope with price changes and must alter other household expendi-

ture. When prices fall unexpectedly, low–income households are likely to have a high

marginal propensity to spend. Because low–income families tend to have limited as-

sets and a high marginal propensity to spend, I assume that households only have

access to within period income for food and fuel consumption.

In this model, utility is defined over fuel h and food f where there is a critical

level of food, f ∗. Any f consumed below f ∗ results in an insufficient quantity of

food for the household and, consequently, the households suffers from food insecu-

rity. Suppose a household maximizes utility, U(f, h), subject to its household budget

constraint, m = pff + phh. Because I am interested in how food security changes in

response to price shocks, I totally differentiate food demand f(pf , ph,m) to observe

how the quantity of food demanded by the household changes,

df =
∂f

∂ph
dph +

∂f

∂pf
dpf +

∂f

∂m
dm.(3.1)

I assume there is no change in food prices or income, dpf = dm = 0, and therefore
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3.1 simplifies to,

df =
∂f

∂ph
dph.(3.2)

where the change in food is only determined by the change in energy prices and

consumption. In order to show how a price shock affects the quantity of food through

the substitution and income effects, I write the Slutsky equation from the first order

conditions of the utility function,

∂f

∂ph
=
∂fu

∂ph
− ∂f

∂m

∂m

∂ph
,(3.3)

where ∂m
∂ph

= h. In the short run, the term ∂fu

∂ph
is very small given the limited

substitution possibilities between food and fuel. Because of this, the dominating

impact of the price shock comes from the income effect.

Substituting the income effect from the Slutsky equation into 3.2 I have,

df = − ∂f
∂m

h× dph,(3.4)

which shows the change in quantity of food as a result of the energy price shock.

From here I can show how the change in the quantity of food affects the food

security status of a household. Recall f ∗ is the critical level of food for the household.

A household is food secure if f > f ∗ or f − f ∗ > 0. In words, a household is food

secure if the difference between what the household consumes and the critical level of

food is greater than zero, or the household is consuming more than the critical level

of food. After a price shock, the total quantity of food becomes f + df where f is

the household’s initial quantity of food. Plugging 3.4 into the food security equation
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a household is food secure if,

f − ∂f

∂m
h× dph − f ∗ > 0.(3.5)

In this case, a change in the quantity of food caused by the income effect,

∂f
∂m
h× dph is not large enough to force the household’s food consumption below f ∗.

Figure 3.1 illustrates how price shocks affect whether a household is food secure.

In the figure, an unexpected increase in fuel prices results in the budget constraint

pivoting to the left which causes the household to move from point A to point B, a drop

in food consumption. Because point B is less than f ∗, the household has insufficient

food and is therefore classified as food insecure. Conversely, an unexpected drop

in energy prices can lift households out of food insecurity by causing the budget

constraint to pivot to the right. If a negative price shock occurs, the income effect

yields a higher amount of disposable income and, as a result, the household is able to

increase the amount of food it consumes. If the negative price shock is large enough,

a food insecure household can increase its quantity of food to a level above f ∗, from

point B to point A, resulting in food security.

Because I show

f − ∂f

∂m
h× dph − f ∗ > 0,(3.6)

translates to a household being classified as food secure, I can extend this equation
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Figure 3.1: Fuel Price Shocks and Food Insufficiency

Energy

Fo
od A

B

Minimum Food Level: f*

fA

fB

48



to show

Pr (Food Secure = 1) = Pr (f + df − f ∗ > 0)

= Pr

(
f − f ∗ >

∂f

∂m
h× dph

)
,

or the probability a household is food secure is equal to the probability a price shock

is less than the difference between initial quantity of food and the critical level of

food. Because food security is a latent variable, I only observe whether an individual

household is food secure or food insecure. Accordingly, I use a discrete choice model

for the analysis.

3.4 Data

To examine food insufficiency and fuel price shocks, I combine the Current Popula-

tion Survey-Food Security Supplement (CPS–FSS) with monthly energy price data

that includes gasoline, natural gas and electricity price information from the years

2000 through 2011. The CPS is a monthly survey of roughly 50,000 households from

the non-institutionalized civilian population throughout the United States. The CPS

collects information on employment, income, and demographic characteristics such as

age, race and gender. The Food Security Supplement includes a number of questions

on food access, expenditure, shopping and nutrition programs. It also includes a 12

item food security questionnaire used to classify a household as food secure or food

insecure within the past 30 days. These questions include whether the household cut

the size of meals due to limited food access, went hungry due to limited resources

to buy food, or skipped meals due to limited resources. The survey was adminis-
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tered during the month of December for years 2001 through 2011 and administered

in September in 2000. Because the literature finds low–income families are most re-

sponsive to price shocks and lack savings and credit to smooth consumption, I believe

a household’s immediate experiences of and responses to price and weather shocks

would be most informative. For this reason, I use the food security variable based on

a 30 day reference period.

The period of analysis takes place between 2000 and 2011 although gas prices

are only reported through 2010. I estimate the relationship between price shocks and

the probability a household is food insecure using price data on state-level gasoline,

natural gas, and electricity prices and merged this data using each household’s state

of residence and the year the survey was conducted with the CPS–FSS.2 I obtain

gasoline, natural gas and electricity price data from the U.S. Energy Information

Administration (EIA). Gasoline prices are reported as dollars per gallon of regular

gasoline from each state in each month from years 2000 until 2010. Natural gas

prices are reported as dollars per thousand cubic feet for residential consumer for

each state in each month for the same time span from years 2000 through 2011.

Finally, electricity prices are reported as cents per kilowatt hour for each state in

each month from years 2000 through 2011.

I focus on three measures of food insufficiency that may capture increasing

levels of hardship: a liquidity variable that captures whether or not the household

states it needs more money in order to purchase enough food; a food stress variable

that classifies different levels of a household’s access to food which includes whether

the household believes it accesses enough food and sufficient quality food; finally,

2Because the analysis is of household food security and not individual food insecurity, I use
household heads as a unit of analysis to prevent double–counting of food security and demographic
information from a single household.
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the official USDA 30–day measure of food insecurity. Each dependent variable was

recoded as a zero–one variable where one signals food insecurity, food stress or the

need for more money. The CPS–FSS variables and questions are included in Table 3.1.

To be classified as food insecure, households must indicate behavior that includes

cutting sizes of meals, skipping meals and feeling hungry. The complete Food Security

Questionnaire is included in Table B.1 in the Appendix. Indicators Food Stress and

More Money are less severe measures of food insufficiency.

Table 3.1: Dependent Variables

Variable Variable Name CPS-FSS Question

HRFS30D1
or
HRFS30M1

Food Insecure Based on the number of
affirmative responses to 12
item 30 Day Food Security
Questionnaire

HESS1 Food Stress “Which of these statements
best describes the food
eaten in your household:
enough of the kinds of food
we want to eat, enough but
not always the kinds of food
we want to eat, sometimes
not enough to eat, or often
not enough to eat?”

HES8B or
HES10

More Money “In order to buy just enough
food to meet your needs or
the needs of your household,
would you need to spend
more than you do now, or
could you spend less?”
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The effects of a price shock will most likely affect different populations differ-

ently. Therefore, I expect to see a differentiated response. Because of this, I examine

three separate populations: (1) the total population in the sample; (2) households at

or under 185% of the Federal Poverty Guideline (FPG); (3) households at or under

185% of the FPG that reside in cold states. I define cold states simply as the 24

states with the coldest average temperature for each survey month. Table B.2 in

the Appendix shows the 24 states included in this analysis and their mean minimum

temperature for the month of December. Previous literature has found that low–

income households tend to have a greater response to price shocks as well as a greater

likelihood to adjust food expenditure as a result of these shocks (Cullen et al. 2005).

Because of this, it seems plausible that households in cold states will have the largest

response to heating fuel price shocks.

Table 3.2 shows the summary statistics of the population, indicating the overall

rate of the three food insufficiency indictors as well as the general demographic char-

acteristics of the sample. Note that the low–income subgroup has higher rates of each

food insufficiency indicator, nearly double that of the total population subgroup. At

the same time, the low–income subgroup that resides in cold states has slightly lower

rates of each food insufficiency variable. Further, households in the low–income sub-

group is more likely to be headed by a female, less likely to be married or employed,

and, finally, tend to have more children under 18 in the household.
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3.5 Empirical Approach

For the empirical strategy, I analyze the effect of unexpected price changes on three

separate binary dependent variables that indicate varying degrees of food insufficiency.

Following Angrist and Pischke (2009), I estimate separate linear probability models

(LPM) for each food insufficiency variable. Using LPM for analysis is associated

with two specific problems: estimated probabilities are not constrained between zero

and one and the error term is heteroskedastic. Despite these drawbacks, a number

of researchers testify to the reliability and ease of LPM (Rosenthal 1989, Heckman

and Snyder 1997, Falk, Lalive, Zweimller 2004). Logit and probit strategies are often

suggested as alternatives when using discrete choice models. However, as Currie and

Gruber (1996) and Angrist and Pischke (2009) point out, the results from LPM are

comparable to logit results and simple to interpret. As such, the LPM is the best

choice for this analysis. For the sample, I include household and energy price data

from the continental 48 states over ten years with one energy price observation per

state for each year. Because the CPS–FSS is only administered one month out of

each year, I only use energy price shock data for the month of the survey; this yields

576 independent observations on energy price shocks. To be complete, I estimate the

identical model with shock data for the month prior to the survey which yields similar

results.

As noted, previous work has found households show a greater response to unan-

ticipated prices changes than those that are anticipated. Therefore, I define a price

shock for each energy type to be a large deviation from expected prices. In order to

construct these shocks, I ran the following regression
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Prices = Trendtβ1 + Trend2tβ2 + vs + est(3.5)

where Prices is state level monthly energy prices, Trendt is the difference between

the current year and 1999, and vs is a state fixed effect. I treat deviations from fitted

values (i.e. the residuals, est) as shocks. These residuals capture deviations from the

expected fuel price based on the information set available to the household at every

point in time.

From here, I standardize these shock variables and create dummy variables

equal to one if the shock was one deviation away from the expected price. Because

positive and negative shocks may have opposite and not necessarily symmetric effects,

I include separate dummies for shocks one standard deviation above and below the

expected price.3

As Figure 3.2 illustrates, gasoline prices are volatile although the range is rela-

tively small, indicating that gasoline prices vary relatively little between states. On

the other hand, average prices remain fairly consistent for heating fuels although de-

viations are large. This implies electricity and natural gas prices vary much more

by state. For example, in 2008 natural gas prices ranged from around $6 in North

Dakota to above $14 in Florida, implying that state level characteristics may affect

heating fuel prices. For this analysis, the empirical model is

3The choice of a one standard deviation cut-off is a natural one, but is admittedly ad hoc. On this
basis roughly 16% of month/state price observations will be classified as positive shocks, roughly
16% will be classified as negative shocks and roughly 68% of price observations will serve as the
control periods.
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Figure 3.2: Exogenous Variables Variation Over Time
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Prob(FIist) = Shockst(+)β1 + Shockst(−)β2 +Xiβ3 + ut + vs + est(3.6)

where FIist is the outcome variable, shockst are positive and negative price shocks,

Xi are household demographic variables which include household number, gender,

race, income dummies, and whether a member of the household receives WIC. In

the CPS–FSS, income is reported as a categorical variable; I include sixteen dummy

variables to capture category membership. I assume unobservable state and year

factors influence price shocks and different indicators of food insufficiency. Because

of this, I include state and year fixed effects where us represents state fixed effects and

vt represents year fixed effects. Because electricity price shocks and natural gas price

shocks may be related, I run a final regression including both energy price shocks in

order to observe if omitted variables affect the results.

I run all price shock regressions on the total population and low–income pop-

ulation. For the low–income population that resides in cold states, I run only elec-

tricity and natural gas price shock regressions. This is because I assume gasoline

price shocks will not affect the probability of food insufficiency differently in cold or

non–cold states.

3.6 Results

Because energy prices are inelastic, I hypothesize that the probability a household

suffers from some level of food insufficiency will increase in response to positive price

shocks and decrease in response to negative shocks. I expect the effect will be largest
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for low–income families. Because of the clear hypothesis from theory, to test the

significance of the key variables of interest, I use the natural one-sided test for each

price shock variable. The results are shown in Tables 3.3 through 3.10.

Tables 3.3 through 3.5 show the results of the separate regressions for the total

population. For full results including all covariates see Tables B.3 through B.5 in the

Appendix. Positive gasoline price shocks, shown in Table 3.3, have little effect on

the probability of any food insufficiency indicator. A negative gas price shock does

show a statistically significant effect on the probability of food insecurity implying

that negative shocks in gasoline prices can ease factors that contribute to household

behavior consistent with food insecurity.

Table 3.3: Total Population – Gas Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress Money

Gas Shock (+) -0.011 -0.009 -0.001
(0.010) (0.015) (0.014)

Gas Shock (-) -0.005** -0.015 -0.005
(0.002) (0.013) (0.007)

Observations 408,112 441,613 439,869
R-squared 0.0793 0.132 0.0952

Full results presented in Table B.3 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Food insufficiency variables are more responsive to natural gas price shocks

in the total population shown in Table 3.4. A positive price shock in natural gas

increases a household’s probability of food insecurity and food stress at a five percent

significance level, but there is no significant effect on needing more money. A negative
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shock in natural gas decreases the probability of food insecurity but has no effect on

food stress or needing more money. Electricity price shocks show similar results in

Table 3.5 where a negative shock in electricity prices decreases the probability of

food stress and needing more money while a positive shock has no effect on any food

insufficiency indicator. Combining natural gas and electricity shocks yields similar

results to the separate regressions. These results can be seen in Table B.6

Table 3.4: Total Population – Natural Gas Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress Money

Nat Gas (+) 0.0034** 0.007** 0.000
(0.002) (0.003) (0.003)

Nat Gas (-) -0.004*** -0.004 -0.001
(0.002) (0.004) (0.003)

Observations 408,112 441,613 439,869
R-squared 0.0794 0.132 0.0953

Full results presented in Table B.4 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Tables 3.6 through 3.8 report results from the population at or below 185% of

the federal poverty guideline. Full results including all covariates can be seen in Tables

B.7 through B.9 in the Appendix. Previous work and theory suggests low–income

households are more responsive to income shocks; therefore, I expect larger results

from this population. For gasoline prices shown in Table 3.6, a positive price shock
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Table 3.5: Total Population – Electricity Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress

Elec Shock (+) 0.001 -0.001 0.000
(0.002) (0.003) (0.003)

Elec Shock (-) 0.001 -0.008** -0.006***
(0.001) (0.004) (0.002)

Observations 408,112 441,613 439,869
R-squared 0.0793 0.1324 0.0953

Full results presented in Table B.5 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

has no effect on the probability of any food insufficiency indicator. But a negative

shock to gasoline prices decreases the probability of food insecurity at a one percent

level. This may imply an increase in disposable income as a result of a negative price

shock leading to increase in the ability to consume more goods.

Table 3.6: Low Income Population – Gas Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress Money

Gas Shock (+) -0.005 -0.004 0.007
(0.030) (0.032) (0.034)

Gas Shock (-) -0.014*** -0.015 0.006
(0.004) (0.022) (0.009)

Observations 135,373 147,197 146,436
R-squared 0.043 0.054 0.046

Full results presented in Table B.7 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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A positive shock in natural gas prices, shown in Table 3.7, results in an increase

in the probability of food insecurity as well as food stress. A negative shock in

natural gas prices result in a statistically significant decline in the probability of food

insecurity. Positive price shocks to electricity, shown in Table 3.8, have a positive but

insignificant effect on all indicators while negative shocks had a significant effect on

each indicator.

Table 3.7: Low Income Population – Natural Gas Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress Money

Nat Gas (+) 0.013** 0.013* 0.001
(0.005) (0.007) (0.006)

Nat Gas (-) -0.008** -0.013 -0.003
(0.005) (0.005) (0.004)

Observations 135,373 147,197
R-squared 0.043 0.054 0.0456

Full results presented in Table B.8 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Tables 3.9 and 3.10 report results from the most vulnerable population, low–income

households that reside in cold states. Full results can be seen in Tables B.11 and B.12

in the Appendix. This population shows no response to positive price shocks.
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Table 3.8: Low Income Population – Electricity Price Shocks

(1) (2) (3)
Food Food More

VARIABLES Insecurity Stress Money

Elec Shock (+) 0.002 0.002 0.004
(0.004) (0.006) (0.007)

Elec Shock (-) -0.007* -0.011* -0.010**
(0.004) (0.006) (0.005)

Observations 135,373 147,197
R-squared 0.043 0.054 0.0456

Full results presented in Table B.9 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table 3.9: Cold States – Natural Gas Price Shocks
(1) (2) (3)

Food Food More
VARIABLES Insecurity Stress Money

Nat Gas (+) 0.013 0.007 0.002
(0.007) (0.007) (0.006)

Nat Gas (-) -0.006 -0.013 -0.001
(0.006) (0.009) (0.007)

Observations 63,415 68,879 68,499
R-squared 0.0473 0.0606 0.0487

Full results presented in Table B.11 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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This result could suggest that households are already spending the minimum amount

on food and fuel to sustain themselves and therefore cannot adjust when prices un-

expectedly increase. Moreover, Table 3.9 shows that negative price shocks in natural

gas also have no significant effect on the probability of any food insufficiency variable.

Nevertheless, negative price shocks to electricity, shown in table 3.10, cause a

significant reduction in the probability of food stress at a magnitude that is more than

double the previous results. Negative electricity price shocks increase households’

self–assessed ability to access food. It is possible that, because disposable income

increases with unexpected negative price drops, money is reallocated toward food,

lifting households out of this measure of food insufficiency at the margin. As with the

Total Population and Low Income Population, combining natural gas and electricity

price shocks yield similar results to the separate regressions. These results can be

seen in Table B.13 in the Appendix.

Table 3.10: Cold States – Electricity Price Shocks

(1) (2) (3)

Food Food More
VARIABLES Insecurity Stress Money

Elec Shock (+) 0.007 -0.001 0.004
(0.008) (0.013) (0.008)

Elec Shock (-) -0.013 -0.025** -0.010
(0.005) (0.009) (0.007)

Observations 63,415 68,879 68,499
R-squared 0.0471 0.061 0.0488

Full results presented in Table B.12 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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3.7 Discussion and Conclusion

Energy price shocks occurred throughout the time period 2000 through 2011. The

results have shown that when positive price shocks occur, households repeatedly re-

port feeling more food stressed or engage in behavior that is consistent with food

insecurity. On the other hand, the probability of food stress or food insecurity drops

when negative price shocks occur. For this analysis, I consider positive and negative

price shocks that are one standard deviation from the expected price shock. When in-

terpreting the results, I calculate the average price shock one standard deviation from

the expected price in order to understand the magnitude of price changes households

faced.

Previous work found that positive gas price shocks can cause households to

limit food consumption or expenditure. Low–income populations are constrained by

limited savings and spend a higher share of income on gasoline and food. As such, a

positive gasoline shock can prevent households from accessing sufficient food. How-

ever, my results showed no significant response to positive gas price shocks. The

results did indicate significant responses to negative gas price shocks. Over the pe-

riod of analysis, the average negative gasoline price shock was $0.45. In the total

population, a negative shock in gas prices results in a decrease in the probability by

0.5%. Meanwhile, in the low–income population, I found that a decrease in gasoline

price by this magnitude decreases the probability of food insecurity by 1.4%, three

times the magnitude of the total population. This confirms previous findings that

low–income populations are more vulnerable to unexpected price changes.

Heating fuel price shocks affect each subgroup in the analysis. A positive natural

gas price shock of $2.37, the average price shock one standard deviation from the
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expected price, results in a 0.34% increase in the probability of food insecurity and

a 0.7% increase in the probability of food stress in the total population subgroup. A

positive shock results in a 1.3% increase in the probability of food insecurity in the

low–income population subgroup as well as a 1.3% increase in the probability of food

stress. Meanwhile, the average negative price shock for this fuel, $2.20, is associated

with a 0.4% reduction in the probability of food insecurity in the total population.

For the low–income population subgroup, a negative natural gas price shock results

in a 0.8% drop in the probability of food insecurity.

The average positive price shock for electricity is $1.37 and does not increase the

probability of any food insufficiency indicator. However, a drop in electricity prices of

$1.18 reduces the likelihood of food stress in the total population subgroup by 0.8%

and needing more money by 0.6%. A negative price shock for electricity reduces the

probability of food insecurity by 0.7% and the probability of food stress by 1.1% in the

low–income population. Moreover, a negative price shock for electricity reduces the

probability of needing more money for food by 1%. Again, these results are consistent

with previous literature that found low–income populations are more responsive to

price shocks than higher income populations.

The most vulnerable population with the smallest sample size, low–income

households that reside in cold states, responds only to negative electricity price shocks.

A negative price shock in electricity results in a 2.5% drop in the probability of food

stress. In the case of this population, the response to the electricity price shock is

more than double the responses of the total population implying the most vulnerable

population is indeed the most responsive.

Negative price shocks seem to have the greatest impact on household food insuf-
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ficiency. The statistically significant reduction in the probability of food insufficiency

as a result of negative shocks could imply that low–income families, particularly those

living in cold states, are already engaged in behavior consistent with some level of

food insufficiency. Only when there is an unexpected drop in price are households able

to afford sufficient food. Consequently, the probability of food insufficiency decreases

as prices drop.

In this study, the results indicate that price shocks have a statistically significant

effect on the probability of household food insufficiency indicators, but the effect is

small. Unexpectedly, positive price shocks seem to have a less consistent effect on

food insufficiency indicators, suggesting that low–income families are able to cope

when positive price shocks occur. This may suggest social welfare programs that

provide cash assistance to low–income households when faced with hardship cushion

these households from positive price shocks. On the other hand, I found that a fall in

energy prices can directly affect household behavior related to food, and can decrease

the probability of food insufficiency. This may imply households are able to consume

more or higher quality food due to an increase in disposable income.

This study is limited by the minimal amount of variation of energy prices in the

data. This may be affecting the precision of the estimation. Due to this limitation,

future research that includes longer time periods of analysis that can capture greater

variation in energy prices using more detailed geographic data or a longer time series

would improve upon this paper.
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Chapter 4

Food Secure In 30 Minutes or Less:
The Relationship Between Time
Use and Food Security
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4.1 Introduction

Production of households meals requires two main inputs: ingredients and preparation

time. Lacking resources for either input, in the form of low income or limited time

availability, may restrict the household production process leading to fewer home–

produced meals. This may lead to fewer nutritious meals consumed by the household

and lead to an increase in the probability a household suffers from food insecurity.

Although federal nutrition programs such as SNAP (Supplemental Nutrition Assis-

tance Program) and WIC (Women, Infants and Children) assist households that face

limited income by increasing food budgets, these programs do not necessarily address

the time deficits these households may also face. While the relationship between

income and food insecurity, as well as SNAP participation and food insecurity, has

been exhaustively studied in recent years, the relationship between time use, food

insecurity and SNAP participation has been overlooked. In this paper, I examine

these relationships, focusing exclusively on time spent in food–related activities such

as food preparation, grocery shopping and eating.

Time spent in food–related activities, as well as income and SNAP participa-

tion, may be related to the to the quality and quantity of food accessed and consumed

by households. Consequently, it is possible that food insecure and low–income house-

holds allocate time for meal preparation, food acquisition and eating differently than

food secure or higher income households. Identifying this may have profound policy

implications for nutrition policy and programs that address limited income but not

limited time. In this paper, I examine whether SNAP participation and food insecu-

rity are associated with time spent in meal production, acquisition and eating using

two nationally–representative data sets.
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4.2 Literature Review

Time use studies in the nutrition literature tend to focus on the relationship between

time spent in food preparation and the total cost of meal production. These studies

specifically examine time requirements associated with the Thrifty Food Plan (TFP),

a dietary guideline that provides low cost and nutritious meal plans for SNAP par-

ticipants. In order to minimize costs, the TFP is made up of staple foods that are

inexpensive but require significant meal preparation. Ideally, participant households

follow the TFP by purchasing recommended ingrediaents and preparing the outlined

recipes. By following the TFP, the households should consume a diet that aligns with

the Recommended Daily Allowance of vitamins and nutrients. But the time required

in order to follow the TFP may be restrictive. In fact, according to Rose (2007), if

a household follows the TFP, this household must spend 2.3 hours per day in food

preparation. This study concludes that, because of the time requirements to meet

the TFP, many households are unable to achieve nutritious diets. Moreover, because

the value of SNAP benefits are pegged to the TFP, it may be that SNAP benefits are

inadequate in providing financial support for households that do not have the time

to prepare all meals from scratch using inexpensive staples.

Similarly, Davis and You (2010) calculate the percentage of total meal cost

attributable to time. They find that the percentage of total time cost is 63% for

SNAP participants who follow the TFP. Meanwhile, the time cost for households

who do not follow the TFP is 35% of the total meal cost. Davis and You also find

that food expenditure of SNAP households is sufficient to meet the TFP. Likewise,

Rose found that single households spend 142% of the cost of the TFP while married

households spent 199% of the cost of the TFP. However, although households seem to
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afford enough food for meals – few households are able to meet the time requirements

outlined by the TFP. This implies that time is a greater constraint than money when

accessing healthy food.

Hamermesh (2007) and Mancino and Newman (2007) find that individuals with

higher wages or income as well as employed individuals spend less time preparing

meals than those with lower incomes or unemployed individuals. This suggests that

as the opportunity cost of meal preparation increases, time allocated toward meal

preparation declines. Moreover, Hamermesh (2008) finds that time inputs are posi-

tively related to food expenditure. In other words, higher food spending is related to

more time spent cooking. This indicates that substituting goods or ingredients for

time in meal production may be difficult. Consequently, lacking sufficient time for

meal preparation cannot be overcome by purchasing more ingredients or other food

inputs for meal preparation.

Although these studies indicate the importance of time use in analyzing food

access and meal production, no studies have examined how time spent in food–related

activities relates to food security status of households nor how it relates to SNAP

participation. This is the first study to directly estimate these relationships.

This study uses two data sets that contain information on time use, SNAP

participation and household food security status: the American Time Use Survey

(ATUS) and the Current Population Survey–Food Security Supplement (CPS-FSS).

I link these data sets to examine how time requirements of daily activities in food

preparation, acquisition and eating are related to household food security status and

SNAP participation. The time frame from 2004 until 2011 permits me to capture any

time sensitive changes, including political and economic, that could affect time use,
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food security status or SNAP participation decisions of respondents. As a result, I

can make explicit conclusions regarding the value of time and food access for these

households.

The paper proceeds as follows. Section 4.3 outlines my theoretical model. Sec-

tion 4.4 describes the two data sets used for the analysis and explains the merging

process. Section 4.5 outlines the empirical approach for the analysis. Section 4.6

describes the summary statistics of key variables in the data. Section 7 discusses the

results and concludes.

4.3 Theoretical Model

The theoretical model is based on the seminal work of Gary Becker in “A Theory of

the Allocation of Time.” In Becker’s household production model, he includes two

constraints, a budget constraint and a time constraint where households combine

time and money inputs in order to produce household goods. By including time as

a constraint, Becker is able to incorporate the time cost of household production.

Following previous time use studies (Aguiar and Hurst 2005, Davis and You 2010),

the theoretical model considers a household as a single entity in consumption and

production. This relies on the assumption that a single–designated adult is the pri-

mary meal preparer and grocery shopper for the household. For this model, utility

is defined over household meals, M , and other goods, O. A household maximizes its
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utility subject to a household budget constraint and time constraint:

U = U(M(x, t), O)(4.1)

s.t. px+O = wW + SNAP + A

W + L+ t = T

where meals are produced using a constant elasticity of substitution production func-

tion. In this model, p represents the price of ingredients, W represents time spent

working and w represents hourly wage, A represents household assets, L represents

leisure time and T represents total time available to the household. The production

function is defined as M = M(t, x) where inputs in production include time in meal

procurement, t, and goods, x, such as ingredients.

Solving the first order conditions yields input demands for meal production:

t∗ = t(p, w,A, T, SNAP ) x∗ = x(p, w,A, T, SNAP )

where inputs depend on the price of food, wage rate, total available time, and to-

tal income including SNAP benefits. This model gives a simple illustration of the

relationship between household time use and SNAP participation. From here, I can

substitute x∗ and t∗ into the production function for meals to obtain the optimal level

of meals produced by the household given time use which further shows a relationship

between time use and meal acquisition.
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4.4 Data

The American Time Use Survey (ATUS) and the Current Population Survey–Food Se-

curity Supplement (CPS–FSS) are subsets of the Current Population Survey, a survey

conducted by the Bureau of Labor Statistics. The CPS is a monthly survey that in-

cludes information on about 50,000 households from the civilian non–institutionalized

population of the United States. It is a two–stage stratified sample for each state.

The information collected includes employment, income and demographic character-

istics such as age, race and gender. I analyze data from years 2004 until 2010 of the

CPS–FSS and years 2005 through 2011 of the ATUS. The details of the separate data

sets and how I combined these data sets follow.

4.4.1 Food Security Supplement

The CPS–FSS has been conducted one month out of each year since 1995. This sup-

plement includes information on household food access and expenditure as well as

participation in government programs such as Women, Infants and Children (WIC),

the National School Lunch Program and SNAP. The survey also includes an 18–

item questionnaire that classifies respondent households into different categories of

food security. In years 2005 through 2011, households are categorized as food secure,

marginally food secure, low food secure or very low food secure. In years 1995 through

2004, households are categorized as food secure, food insecure without hunger and

food secure with hunger. A complete list of the most recent questionnaire is included

in the Appendix in Table B.1. In addition to the food access and expenditure informa-

tion, the CPS–FSS also includes information on labor force participation, household
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size, income and state–level geographical information. This allows me to control for

other characteristics related to food security status of households.

4.4.2 The American Time Use Survey

After a household has completed its eighth and final survey for the CPS, households

are randomly selected from the CPS sample to participate in the American Time

Use Survey. A household member who is age 15 or older is then selected to be the

designated respondent. The individual is asked to report his/her activities from the

“sample day” from 4am of the “sample day” until 4am the following day. The “sample

day” assigned to the respondent is randomized, 50% occur on the weekday and 50%

occur on the weekend.

The data reported from the telephone–administered interview includes labor

force information, income and wage information, marital status and number of chil-

dren as well as other demographic variables that correspond with the CPS. The

information recorded in the time diary includes all activities in which the respondent

participated on the sample day. These activities are then categorized into seventeen

activity groups. Table C.1 in the Appendix contains the primary activity categories

in the ATUS. For this analysis, I use all time use data on and relating to eating. This

includes food preparation, grocery shopping, non–grocery food shopping and eating

and drinking. A more detailed description of the four food–related time use variables

are included in Table C.2 in the Appendix.
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4.4.3 Merging the ATUS with the CPS-FSS

Because the ATUS and CPS–FSS are selected from the same CPS sample, I am able to

merge respondents using individual identifiers common in both data sets. Therefore

one can observe information on the same person from both data sets. Respondents to

the CPS follow a cycle of interviews that ensure an equal number of respondents fall

into each CPS monthly interview. If the respondent’s first interview is in September of

2004 (The CPS refers to this as Month-in-Sample 1), s/he also participates October,

November and December surveys of that year. The respondent is next interviewed

eight months later for four consecutive months. For example, the same respondent

would then be interviewed September through December of 2005. The ATUS would

then occur two to five months after the final interview. For this example, the respon-

dent would participate in the ATUS survey at some point between February and July

of 2006. I restrict the CPS–FSS sample to only those in the final four months of the

CPS interview cycle, Month-in-Sample 5 through 8 in order to include only the most

recent CPS–FSS survey for each household. These households are then matched to

themselves in the ATUS for the following year.

Following the documentation, I merge the ATUS to the CPS–FSS using the

common identification variables HRHHID, HRHHID2 and PULINENO. I then cross-

check the merge by comparing gender variables from each data set, SEX and PESEX,

as well as the race variables, RACE and PTDTRACE, to verify the same individual

was merged.

75



4.5 Empirical Approach

4.5.1 Variable Construction

I construct the independent variables using information from the CPS–FSS. I log

transform all continuous variables given each variable is bounded by zero and pos-

itively skewed. By log transforming these variables, the distribution of the data is

more symmetric.

The three variables of interest for this analysis are SNAP Participation, SNAP ,

where the value of one indicates that the respondent has participated in SNAP over

the past 12 months and zero indicates that the respondent did not participate in

the program over the past 12 months; the log of SNAP benefits, Log SNAP , which

is the log transformation of current benefits received by the household; and food

insecurity, Food Insecure, where the value of one indicates the household engages

in behavior consistent with food insecurity. By estimating SNAP Participation and

SNAP benefits separately, I am able to distinguish between the extensive and intensive

margins. Including SNAP participation as an independent variable reveals whether

participating in the SNAP program matters. In other words, it allows me to observe

whether participating in the program has a relationship with time spent in food–

related activities. Including SNAP benefits demonstrates the relationship between

the dependent variable and different levels of benefits. Note that if the value of

SNAP benefits is zero or missing, I recode Log SNAP as zero. Because the CPS–

FSS categorizes different levels of food security such has food security, marginal food

security, low food security and very low food security, the Food Insecurity variable

takes on the value of one if a household has low food security or very low food security.
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The Food Insecurity variable takes on the value of zero if the household is food secure

or marginally food secure according to the survey.

For the dependent variables, I construct variables capturing how households

spend time in food–related activities that are reported in the ATUS. Each outcome

variable is constructed as the log of each specific time use variable. The dependent

variables are meal preparation time, Log Meal Prep, which represents the log of

the number of minutes the respondent spends in meal or snack planning, cooking,

presentation and clean up; grocery store time, Log Grocery, which represents the log

of the number of minutes the respondent spends food shopping at a grocery store;

non-grocery store time, Log Non–Groc, which represents the log of the number of

minutes the respondent spends buying food from locations other than a grocery store

which include restaurants, fast food establishments, convenience stores and vending

machines; and eating time, Log Eating, which represents the log of the number of

minutes the respondent spends eating. A more detailed description of these variables

are in Table C.2 in the Appendix. As with Log SNAP, if the respondent reports zero

minutes in any activities, I recode Log Meal Prep, Log Grocery, Log Non–Groc and

Log Eating as zero.

4.5.2 Empirical Model

For my empirical approach, I estimate the relationship between SNAP participation

and benefit level, food insecurity and time spent in food–related activities using the

merged CPS–FSS and ATUS. It is likely that time use in food–related activities differs

in households with two adults versus households with only a single adult. In married

households, duties such as grocery shopping and meal preparation may be shared
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between two adults. In single households, on the other hand, the single adult may

be responsible for all domestic duties. In fact, previous research has indicated that

single households allocate time differently than married households (Crossley and Lu

2004, Mancino and Newman 2007). Because of this, I separate the sample into two

distinct groups: married households and single households.

I run two separate models in order to distinguish between SNAP participation

and SNAP benefit levels. The empirical models are

TUist = FIistβ1 + SNAPistβ2 +Xiβ3 + us + vt + εist

TUist = FIistβ1 + LogSNAPistβ2 +Xiβ3 + us + vt + εist

where TUist represents time spent in food–related activities of household i in state

s in year t, Xi represents household demographics included in the model such as

age, race, gender, income dummies, employment, MSA status and number of children

and adults in the household and whether the interview happened on a weekday or

weekend. The income variable is separated into sixteen dummy variables that indicate

different levels of income ranging from $5,000 and under to $150,000 and above. I

control for unobservable state and year fixed effects by including us to represent state

fixed effects and vt to represent year fixed effects.

4.5.3 Empirical Challenges

There are a number of empirical challenges associated with this model and the anal-

ysis of SNAP participation and food insecurity. The SNAP literature concedes that
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including SNAP participation as an explanatory variable introduces endogeneity due

to selection bias (Gundersen and Oliveira 2001, Nord and Golla 2009). It is likely

there are a number of unobservable characteristics that determine whether a respon-

dent chooses to participate in the SNAP program that may also affect how these

households use time, whether they are food insecure and other explanatory variables.

Likewise, some respondents may misreport SNAP participation or benefit level leading

to measurement error (Gundersen and Kreider 2007) which may affect the estimates.

A number of remedies have been explored to address selection bias. Recent

studies that examine SNAP participation have utilized state SNAP program policies

as instrumental variables (Borjas 2004, Yen et al. 2008, Ratcliffe and McKernan

2009) and have come to a variety of conclusions. However, Gundersen and Kreider

(2007) argue that SNAP programs are federally administered, vary little within states

and have changed minimally since the 1980s. Therefore state SNAP policies may be

weak instruments.1 Additionally, introducing food insecurity into the model could

pose more challenges given that food insecurity and SNAP have been found to be

correlated (Gundersen and Oliveira 2001, Townsend et al. 2001, Wilde and Nord

2005).

To mitigate the endogeneity problem associated with including SNAP partici-

pation and food insecurity in the model, I use the Coarsened Exact Matching method

(CEM) outlined by Iacus, King and Porro (2008). The purpose of matching is to

improve the balance of data in order to force the distribution of the explanatory vari-

ables between the treatment and control group to be similar. When appropriately

balanced, the user is able to estimate the effect of the treatment by comparing two

1I attempted using state policy rules as IVs for this model but was unable to find strong instru-
ments and, as a result, explored an alternative remedy.
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groups that, ideally, differ only by whether they are in the treatment or control group.

Consequently, unobservable characteristics of a household should no longer confound

estimates. Propensity Score Matching (PSM) tends to be a popular choice in match-

ing strategies; however while PSM often can achieve balance in some covariates, it

may worsen balance in others according to Iacus, King and Poor. As a result, this

can increase bias. With CEM, the level of imbalance is determined by the researcher

before the estimation process. To do this, a researcher coarsens the data by recoding

values of chosen variables into the same category. For example, King describes coars-

ening the variable years of education. Whereas the original data has values of years

of education ranging from 0 to 19 (as in the ATUS), a researcher would recode the

variable into four distinct categories that include no high school, high school gradu-

ate, college graduate, and post–graduate. The researcher then matches the treatment

and control group using this coarsened variable. After matching occurs, observations

without a match are pruned from the data. Iacus, King and Porro argue that CEM is

a preferred matching method given the ease of implementation and superior outcomes

as compared to other matching methods.

For the sample in this paper, I coarsen annual family income into five categories:

under $20,000, $20,000 to $35,000, $36,000 to $50,000, $51,000 to $75,000 and over

$75,000. I also coarsen number of children in the household into four categories: less

than or equal to two, three or four children, five to ten children and over ten children.

Finally, I coarsen age into five categories: between 15 and 20, between 21 and 35,

between 36 and 50, between 51 and 65, and older than 65. I match the treatment

group, or SNAP participants, with the control group, or non–participants, on these

coarsened variables. I also matched using race dummies, employment status and

MSA status.
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I use matching exclusively to improve the balance of the data between the treat-

ment and control groups. Following the method outlined by Ho et al. (2011), I match

the data and discard any unmatched data or weighting measures and run the original

parametric method on the pruned data. Although matching does not fully correct for

selection bias nor does it permit causal analyzes, it does allow me to estimate whether

significant relationships between SNAP participation, food insecurity and time use in

food–related activities exist.

Finally, time use variables inevitably have a number of reported zero values.

There are two primary explanations for this: (1) the randomly selected respondent

is not necessarily the household member who typically prepares the meals; and (2)

the data from the ATUS is based on the activity diary of one randomly assigned day,

and therefore, meal preparation or acquisition activities of the diary day may not be

typical for the household respondent. Tobit models are often used to control for the

censored data by excluding zero values from the analysis. But in the case of time

use data, the mass of zeros is not due to censoring. This is because individuals are

unable to spend fewer than zero minutes at any activity. Moreover, the value of using

a tobit model as opposed to OLS is small. In fact, Angrist and Pischke find that

results using a tobit model are similar to results using OLS. Because of this, an OLS

regression is suitable for this analysis (Angrist and Pischke 2009).

4.6 Summary Statistics

Table 4.1 contains the summary statistics for the combined data set. The sum-

mary statistics are reported separately for married and single households. The sample
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Table 4.1: Summary Statistics

Married Single
Variable Mean Std. Dev. Mean Std. Dev.
SNAP Participant 0.064 0.245 0.131 0.337
Food Insecure 0.118 0.322 0.17 0.375
Avg. Benefit 174.88 137.18 240.25 137.18
White 0.928 0.259 0.768 0.422
Black 0.067 0.251 0.221 0.415
American Indian 0.001 0.034 0.003 0.057
Asian 0.002 0.047 0.002 0.042
Other Race 0.001 0.037 0.006 0.08
Employed 0.682 0.466 0.495 0.5
Female 0.535 0.499 0.626 0.484
Age 47.44 13.861 47.506 21.006
No. of Children 1.067 1.142 0.534 0.925
No. of Adults 2.21 0.592 1.518 0.865
Hours Worked/Week 40.875 13.277 38.765 12.908
Hourly Wage 14.36 7.10 12.42 7.10
Observations 6,739 10,314

contains households of all ages and income levels. Due to the CEM process, however,

a majority of the respondents have incomes below $50,000, a household size of three

or more and have at least one child present in the household. SNAP participation is

around 13% for single households and 6.4% for married households. Around 17% of

single households and 12% of married households indicate behavior consistent with

food insecurity. These figures are below the national average for SNAP participation

and food insecurity, but it is important to note that merging the CPS supplement

with the ATUS results in a drop in SNAP participants as well as food insecure house-

holds. This may be because these households are less likely to respond to the ATUS

survey. Of households participating in the SNAP program, the average benefit level in

this sample was around $240 per month for married households and $175 per month

for single households. The maximum benefit level was $450. The summary statistics
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also demonstrate that fewer single households are employed in this sample. These

households also tend to have fewer children and fewer adults. Single households also

tend to work fewer hours per week than married households and have a lower hourly

wage.

4.7 Results

Tables 4.2 through 4.5 summarize the main findings. Full results can be seen in Tables

C.3 through C.6 in the Appendix. Because recent literature has found an endogenous

relationship between SNAP participation and food security status (Gundersen and

Krieder 2008, Nord and Golla 2009, Ratcliffe and McKernan 2010), I do not ascribe

any causal relationship to these findings. Rather they reflect correlations. In other

words, the results allow me to conclude whether a significant relationship exists be-

tween time use and SNAP and between time use and food insecurity. The results

indicate food security and SNAP participation are significant predictors of time use,

but they do not indicate food security or SNAP participation affect time use decisions

nor does time use necessarily cause food insecurity or SNAP participation. I ran sim-

ilar regressions combining the CPS–FSS and the CPS–Annual Social and Economic

Supplement (ASEC) given that the ASEC contains detailed information on SNAP

participation and benefit levels. I merged these data sets with ATUS as described

above. The results were similar to the following main results. A brief description of

this process are in Section C.1 in the Appendix. The results are shown in Tables C.7

through C.10.

Table 4.2 and 4.3 represent the results from married households. Results for

83



Log SNAP and SNAP are adjusted for Food Insecurity. Likewise, results for Food

Insecurity are adjusted for Log SNAP and SNAP .

Table 4.2: Married Households – Log SNAP Benefits

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.021 -0.068 0.037 -0.217***
(0.072) (0.067) (0.051) (0.043)

Log SNAP -0.057*** -0.001 -0.027*** -0.014
(0.014) (0.015) (0.008) (0.012)

Constant 1.481*** 0.546** 0.499*** 3.942***
(0.253) (0.226) (0.138) (0.122)

Observations 6,739 6,739 6,739 6,739
R-squared 0.197 0.022 0.015 0.033

Full results presented in Table C.3 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In married households, the results indicate that a 1% increase in SNAP benefits

is associated with 6% fewer minutes in meal preparation time. I calculate that the

average respondent spends 35 minutes per day in food preparation. Suppose SNAP

benefits increase by 10%, which translates to an increase of around $17 per month.

This indicates that an increase in SNAP benefits is related to 21 fewer minutes in meal

preparation time. Similarly, a 1% increase in household SNAP benefits in married

households is associated with 3% fewer minutes in non–grocery food shopping. Non–

grocery food shopping time is less straightforward to calculate. Because it is possible

households do not shop for food daily, the average time spend on food shopping, both

grocery and non–grocery, may not accurately reflect the amount of time households
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spend per week or month. In other words, because the survey is a 24 hour recall

period, it is possible that the respondent did not shop for food at the grocery store

or any other location the day of the survey. This is explicit in the data where 84%

of the households report zero minutes spent in grocery shopping and 88% report zero

minutes in non–grocery food shopping. Therefore, including all households in the

calculation of average daily food shopping would underestimate actual food shopping

time of the household. I calculate the average time spent in these activities using

only households who report a positive amount of time food shopping. Average non–

grocery shopping time for households is 10.5 minutes. Accordingly, a 10% increase in

SNAP benefits translates to three fewer minutes in non-grocery food shopping.

Table 4.3: Married Households – SNAP Participation

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.019 -0.070 0.035 -0.216***
(0.072) (0.067) (0.050) (0.043)

SNAP -0.267*** 0.004 -0.122** -0.077
(0.079) (0.072) (0.046) (0.063)

Constant 1.466*** 0.543** 0.491*** 3.942***
(0.249) (0.226) (0.138) (0.122)

Observations 6,739 6,739 6,739 6,739
R-squared 0.197 0.022 0.015 0.033

Full results presented in Table C.4 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table 4.3 contains the results for SNAP participation. SNAP Participation is

associated with a nearly 27% less time in meal preparation and a 12% less time
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non–grocery shopping for married households. These results translate to nearly ten

fewer minutes in meal preparation and about two fewer minutes of non-grocery food

shopping associated with SNAP participation. Being food insecure is associated with

less time eating in married households. This indicates households spend 22% less time

eating if they are food insecure. If the average households spend about 70 minutes

per day eating, this translates to almost sixteen fewer minutes eating if the household

is food insecure.

Table 4.4: Single Households – Log SNAP Benefits

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.136*** 0.036 -0.018 -0.097**
(0.051) (0.040) (0.024) (0.041)

Log SNAP 0.049*** -0.001 0.001 -0.017**
(0.017) (0.009) (0.006) (0.008)

Constant 0.675*** 0.443*** 0.375*** 3.498***
(0.142) (0.092) (0.066) (0.081)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.054

Full results presented in Table C.5 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Tables 4.4 and 4.5 contain the results for single households. Table 4.4, which

contains the results for log of SNAP benefits for single households, shows that a 1%

increase in SNAP benefit level is associated with 5% more time in meal preparation
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and a 2% less time in eating. Therefore, a 10% increase in benefits, or an increase

in benefits by around $24 per month, is associated with nearly 18 more minutes in

meal preparation while the same increase in benefits is associated with fourteen fewer

minutes eating.

SNAP Participation, reported in Table 4.5 is associated with 25% more time in

meal preparation and 10% less time in eating. This suggests that single households

who participate in SNAP, on average, spend nine more minutes per day on food

preparation and seven fewer minutes eating. Being food insecure is associated with

14% more time in meal preparation and a 10% less time in eating in single households;

these results translate to three more minutes in meal preparation and nearly seven

fewer minutes eating.

These results indicate that there is significant relationship between SNAP re-

ceipt, benefit level and how households spend time in food–related activities as well

Table 4.5: Single Households – SNAP Participation
(1) (2) (3) (4)

VARIABLES Log Log Log Log
Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.131** 0.032 -0.018 -0.094**
(0.051) (0.041) (0.025) (0.039)

SNAP 0.247*** 0.017 0.002 -0.092**
(0.081) (0.046) (0.031) (0.039)

Constant 0.677*** 0.437*** 0.376*** 3.500***
(0.142) (0.092) (0.067) (0.082)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.054

Full results presented in Table C.6 in the Appendix
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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as between food insecurity and how households use time in food-related activities.

Predictably, these relationships differ depending on whether a household is headed

by a single adult or a married couple.

4.8 Discussion and Conclusion

The results indicate that time spent in household meal access and production is

significantly related to household food security status and SNAP participation as

well as SNAP benefit level. As previous literature predicted, the results differ between

married and single households. In married households who participate in SNAP, less

time is spent in meal preparation and shopping than non–participating households.

This may reflect Davis and You’s (2010) finding that SNAP participating households

tend to be more time–constrained than money–constrained and, as a result, are unable

to allocate sufficient time to meal production. In other words, although participating

in SNAP assists households in surmounting financial barriers, the time barriers may

remain.

Less time in meal preparation may also be a reflection of the work requirements

associated with SNAP participation. In order to participate in SNAP, many states

require households to either be employed at least part–time or participate in a work

program. Accordingly, time available to these households declines and, as a result,

these households have less time available to spend in meal preparation.

If married households who participate in SNAP spend less time in meal prepara-

tion than non–participating households, this may reveal an unforeseen challenge with

participation in the SNAP program. The TFP, discussed earlier, outlines low cost di-
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ets for SNAP participants and determines the benefit level households receive. Food

included in the TFP tends to be low cost staples and ingredients that require more

cooking time. In theory, if participant households follow this recipe guideline, these

households can access sufficient and nutritious food with their benefits. Nevertheless,

a number of studies have found that following the TFP requires a significant amount

of time in meal preparation (Rose 2007, Davis and You 2010). Results from these

studies also indicate that households are often unable to meet these time require-

ments. Davis and You (2010) found that a typical SNAP family following the TFP

has a higher share of time cost of total meal production cost than the general popula-

tion and those not following the TFP. Moreover, the TFP is more labor intensive than

the actual amount of labor households tend to allocate toward preparation. Davis

and You argue that time requirements associated with the TFP may lead households

to ignore the TFP altogether and, instead, purchase more food–away–from–home

(FAFH). This may, in turn, compromise the nutrition of meals households consume

if FAFH has fewer healthy options. In other words, the limited time households have

to prepare food combined with the dietary guidelines of the TFP may pose challenges

for participating households. Therefore, healthy diets may be out of reach for some

households.

In single households, SNAP participation and food insecurity are correlated with

more time in meal preparation. Although this seems to contradict the assumption

that single households are more time–constrained, this may be reflective of single

parent households where household heads have no other adults with whom to share

household responsibilities, including meal preparation.

At the same time, a number of studies have found time spent in food prepara-
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tion can reduce the overall cost of production. Although Davis and You (2010) find

households tend to spend more money on food than the TFP requires in order to

make up for lack of time, it is possible that single households have budgets that do

not allow them to replace food–related time with food inputs such as easy–to–prepare

meals or ingredients that yield themselves to quick meals. In fact, Hamermesh (2008)

argues it is difficult to substitute time for ingredients and ingredients for time. Be-

cause of limited budgets, households may purchase cheap staples and whole foods

and therefore devote more time to preparation than households with higher budgets.

An alternative explanation to the relationship between time spent in meal prepa-

ration and food insecurity may be related to time management in single households.

Previous studies have considered self–efficacy, a concept central to social cognitive

theory, as an unobserved characteristic that affects health and health–related behav-

ior such as improved diets and medication management. Self–efficacy is defined as

“the belief in one’s capabilities to organize and execute the courses of action required

to manage prospective situations” (Bandura 1995). In short, self–efficacy is one’s

belief in his/her ability to control his/her own life and make changes to improve it.

Those with stronger senses of self–efficacy tend to be more capable at coping with

stress and surmounting obstacles. Previous studies have found correlations between

improvement in health behaviors including smoking cessation and increased exercise.

High levels of self-efficacy has also been found to be related to improved diet quality

and nutrition (Stretcher et al. 1986, Luszczynska et al. 2007, Anderson, Winett and

Wojcik 2007). Meanwhile low levels of self–efficacy have been found to be correlated

with food insecurity (Seligman et al. 2010). This may imply that those with high

levels of self–efficacy may be more effective in allocating their resources, such as time

and money, toward improving meal plans and nutritional access if they perceive a
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need for improvement.

Individuals who have a strong sense of self–efficacy may be more efficient and

effective at utilizing time, food assistance and income to access sufficient food for

themselves and their families thereby avoiding behavior consistent with food inse-

curity. Or in the least, these individuals are able to cope with the stress of having

a low income and/or limited time. The results indicate that food insecure single

households spend more time in food preparation than food secure households. This

may imply that these individuals have low levels of self–efficacy suggesting it may be

more difficult for these individuals to use time and money effectively to improve meal

procurement. This may be particularly true given single households may be more

likely to suffer from financial stress or lack support from other adults. Therefore,

more time spent in meal preparation or an increase in household resources due to

SNAP participation may not translate to improved diets or improved access to food.

While married and single households differ in how they allocate time to food

preparation, both sets of households spend less time eating if the households are food

insecure. Meanwhile, single households spend less time eating if they participate

in SNAP. Returning to Davis and You’s argument that the TFP requires excessive

time for meal preparation, the results may indicate that, while participating in the

SNAP program, single households may consume more ready–to–eat meals acceptable

by the SNAP program in order to save time. A recent study found that low–income

households spend a total of 48 cents per dollar on FAFH and“other foods”, including

frozen or prepared food (Frazao et al. 2007). These meals are often easier to eat

“on the run” allowing households to decrease the amount of time spent eating. At

the same time, these meals may be less nutritious which suggests less time eating
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translates to less nutritious diets.

This paper has an empirical limitation. Because CEM does not remedy the

selection problem inherent in SNAP and food insecurity studies, the results reflect

correlations rather than an underlying causal relationship. Results indicate food in-

security and SNAP participation are significant predictors of how households allocate

their time, but they do not allow me to conclude that food insecurity or SNAP par-

ticipation cause differential food–related time allocations.

The results indicate a significant relationship between SNAP participation, food

insecurity and time spent in food–related activities. Food insecure and SNAP par-

ticipating single households spend more time in food preparation compared to food

secure and non–participants while food insecure and SNAP participating married

households spend less time in the same activity. This may be reflective of different

levels of self–efficacy; likewise, adults in married households may be able to rely on the

other household adult for support in domestic duties while single households may be

unable to adjust time they devote toward meal preparation and clean–up. Meanwhile,

both households spend less time eating if they are food insecure while single house-

holds pend less time eating if they participate in SNAP. This suggests households

may compromise nutrition in order to save time. Although a causal relationship was

not established, the results highlight the relationship between food–related activities

and program participation and call for policies that address time constraints as well

as budget constraints.
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Chapter 5

Conclusion
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In this dissertation, I have examined household decisions related to food insecu-

rity, food access and SNAP participation. By using the most recent data available, I

am able to draw conclusions that are relevant to current public policy that addresses

food access for low–income households.

In Essay 1, I estimate the impact of large changes in SNAP benefits on spending

decisions of participating households. Results from this essay show that SNAP par-

ticipating households increase food share of total expenditure in response to increases

in benefit levels by more than textbook theory predicts. In other words, as benefits

increase, food spending increases above and beyond an increase in total expenditure.

By running a number of robustness checks analyzing time periods before and after

the benefit changes, I am able to confirm that changes in food expenditure were not

simply a result of an income effect due to increased resources. Instead, higher levels

of benefits induce households to spend more on food–at–home, an explicit goal of

the SNAP program. The results confirm previous findings that show SNAP house-

holds have a higher marginal propensity to spend on food out of SNAP than out of

equivalent cash income.

In Essay 2, I examine the effects of exogenous shocks in the prices of gas,

natural gas and electricity on food insecurity, food stress and needing more money

to purchase enough food. Examining separate populations, I expect to find low–

income households to be more responsive to price shocks given limited income and

minimal assets. The results indicate that an unexpected decrease in energy prices

results in a significant decrease in the probability of household food insecurity, food

stress and needing more money. On the other hand, an unexpected increase in energy

prices results in a significant increase in the probability of food insecurity and food
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stress. Responses to negative price shocks were consistently significant throughout

the analysis in each population subgroup. Predictably, the magnitude of responses of

low–income households were more than double the response of the total population.

This implies that negative price shocks may provide low–income households with an

unexpected increase in disposable income, allowing access to more food thereby lifting

households out of food insecurity.

Finally, in Essay 3, I estimate whether significant relationships exist between

food insecurity and time use as well as between SNAP participation and time use.

The results indicate that single households who are food insecure and participate in

SNAP spend more time in food preparation while married households that are food

insecure and participate in SNAP spend less time in food preparation. Meanwhile,

single households that are food insecure and participate in SNAP as well as mar-

ried households that are food insecure spend less time eating. These results have

a number of policy implications for federal nutrition programs. Less time prepar-

ing food in married households may reflect work requirements associated with SNAP

participation or may confirm previous findings that SNAP participating households

may be more time–constrained than non–participating households. At the same time,

food insecure single households that spend more time in food preparation may reflect

the fact that single parent households have no other adult with whom to share re-

sponsibilities. It may also imply that food insecure households have lower levels of

self–efficacy, meaning the household heads are less efficient and effective with time

management and accomplishing tasks.

In summary, this dissertation illustrates household decisions related to food

access and participation in the SNAP program. Because I use the most recent data
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available, the results are relevant to current public policy and program participants.

Future research may extend these studies to examine whether higher benefit levels

lead to better quality food, whether welfare assistance programs can mitigate positive

energy price shocks and whether federal programs can address time constraints faced

by food insecure and SNAP participating households.
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Table A.1: Results – 2007–2011
(1) (2)

VARIABLES Food at Home Share Food at Home Share

After 0.120 0.190
(0.296) (0.301)

SNAP Dummy -1.252**
(0.530)

DiD1 0.970***
(0.343)

Log SNAP -0.124
(0.079)

DiD2 0.133***
(0.050)

Age 0.237 0.223
(0.179) (0.178)

Married 0.118 -0.040
(0.277) (0.284)

Educ -0.567 -0.429
(0.415) (0.414)

No. of Children 0.217 0.403
(0.435) (0.443)

Black -0.719 -0.662
(1.285) (1.304)

Asian -0.721 -1.109
(1.970) (1.512)

Other Race 1.806 1.527
(2.376) (2.007)

Employed -3.778 -3.684
(2.908) (2.883)

Constant 9.546 17.056
(10.943) (11.702)

Observations 28,347 28,347
R-squared 0.006 0.018

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.1: CPS–FSS 2010: Questions to Assess Household Food Security

1. “We worried whether our food would run out before we got money to buy more.”
Was that often, sometimes, or never true for you in the last 12 months/30 days?

2. “The food that we bought just didnt last and we didnt have money to get more.”
Was that often, sometimes, or never true for you in the last 30 days?

3. “We couldnt afford to eat balanced meals.” Was that often, sometimes, or never
true for you in the last 12 months/30 days?

4. In the last 12 months/30 days, did you or other adults in the household ever cut
the size of your meals or skip meals because there wasnt enough money for food? (Yes/No)

5. (If yes to question 4) How often did this happen?

6. In the last 12 months/30 days, did you ever eat less than you felt you should
because there wasnt enough money for food? (Yes/No)

7. In the last 12 months/30 days, were you ever hungry, but didnt eat, because there
wasnt enough money for food? (Yes/No)

8. In the last 12 months/30 days, did you lose weight because there wasnt enough
money for food? (Yes/No)

9. In the last 12 months/30 days did you or other adults in your household
ever not eat for a whole day because there wasnt enough money for food? (Yes/No)

10. (If yes to question 9) How often did this happen?

(Asked if the household included children age 0-17)

11. “We relied on only a few kinds of low-cost food to feed our children because we
were running out of money to buy food.” Was that often, sometimes, or never true for
you in the last 12 months/30 days?

12. “We couldnt feed our children a balanced meal, because we couldnt afford that.”
Was that often, sometimes, or never true for you in the last 12 months/30 days?

13. “The children were not eating enough because we just couldnt afford enough food.”
Was that often, sometimes, or never true for you in the last 12 months/30 days?

14. In the last 12 months/30 days, did you ever cut the size of any of the childrens
meals because there wasnt enough money for food? (Yes/No)

15. In the last 12 months/30 days, were the children ever hungry but you just couldnt
afford more food? (Yes/No)

16. In the last 12 months/30 days, did any of the children ever skip a meal because there
wasnt enough money for food? (Yes/No)

17. (If yes to question 16) How often did this happen?

18. In the last 12 months/30 days did any of the children ever not eat for a whole day
because there wasnt enough money for food? (Yes/No)

From “Household Food Security in the United States in 2011”
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Table B.2: Cold States and Average December Temperatures

State Min Temp (F)

Colorado 46.5
Connecticut 49.5
Iowa 48.3
Idaho 45.2
Massachusetts 48.3
Maine 41.4
Michigan 45.3
Minnesota 42
Montana 43.4
North Dakota 41.1
Nebraska 49.6
New Hampshire 44.1
Nevada 50.9
New York 46.1
Ohio 51.5
Oregon 49
Pennsylvania 49.3
Rhode Island 50.7
South Dakota 46
Utah 49.8
Vermont 43.2
Washington 48.7
Wisconsin 44
Wyoming 42.8
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Table B.3: Total – Gas Price Shocks
(1) (2) (3)

VARIABLES Food Security Food Stress More Money

Gas Shock (+) -0.011 -0.009 -0.001
(0.010) (0.015) (0.014)

Gas Shock (-) -0.005** -0.015 -0.005
(0.002) (0.013) (0.007)

Black 0.025*** 0.066*** 0.111***
(0.002) (0.004) (0.005)

Amer Ind 0.029*** 0.040** 0.038***
(0.008) (0.017) (0.009)

Asian -0.025*** -0.057*** -0.008**
(0.002) (0.003) (0.003)

Other Race 0.048*** 0.108*** 0.069***
(0.006) (0.009) (0.005)

Married -0.020*** -0.031*** -0.021***
(0.002) (0.002) (0.002)

Age -0.001*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.020*** -0.010*** -0.015***
(0.001) (0.002) (0.002)

Female 0.004*** 0.014*** 0.012***
(0.001) (0.001) (0.001)

No. of Children 0.004*** 0.011*** 0.009***
(0.001) (0.001) (0.001)

No. in Household 0.024*** 0.072*** 0.049***
(0.001) (0.002) (0.002)

Constant 0.189*** 0.376*** 0.199***
(0.006) (0.008) (0.007)

Observations 408,112 441,613 439,869
R-squared 0.079 0.132 0.095
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.4: Total – Natural Gas Shocks
(1) (2) (3)

VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.003* 0.007** 0.000
(0.002) (0.003) (0.003)

Nat Gas Shock (-) -0.004** -0.004 -0.001
(0.002) (0.003) (0.002)

Black 0.025*** 0.066*** 0.111***
(0.002) (0.004) (0.005)

Amer Ind 0.029*** 0.040** 0.038***
(0.008) (0.017) (0.009)

Asian -0.025*** -0.057*** -0.008**
(0.002) (0.003) (0.003)

Other Race 0.048*** 0.108*** 0.069***
(0.006) (0.009) (0.005)

Married -0.020*** -0.031*** -0.021***
(0.002) (0.002) (0.002)

Age -0.001*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.020*** -0.011*** -0.015***
(0.001) (0.002) (0.002)

Female 0.004*** 0.014*** 0.012***
(0.001) (0.001) (0.001)

No. of Children 0.004*** 0.011*** 0.009***
(0.001) (0.001) (0.001)

No. in Household 0.024*** 0.072*** 0.049***
(0.001) (0.002) (0.002)

Constant 0.190*** 0.377*** 0.200***
(0.006) (0.008) (0.007)

Observations 408,112 441,613 439,869
R-squared 0.079 0.132 0.095
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.5: Total – Electricity Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Elec Shock (+) 0.001 -0.001 0.001
(0.002) (0.003) (0.003)

Elec Shock (-) 0.002 -0.005 -0.004
(0.002) (0.004) (0.003)

Black 0.025*** 0.066*** 0.111***
(0.002) (0.004) (0.005)

Amer Ind 0.029*** 0.040** 0.038***
(0.008) (0.017) (0.009)

Asian -0.025*** -0.057*** -0.008**
(0.002) (0.003) (0.003)

Other Race 0.048*** 0.108*** 0.069***
(0.006) (0.009) (0.005)

Married -0.020*** -0.031*** -0.021***
(0.002) (0.002) (0.002)

No. in Household 0.024*** 0.072*** 0.049***
(0.001) (0.002) (0.002)

Age -0.001*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.020*** -0.011*** -0.015***
(0.001) (0.002) (0.002)

Female 0.004*** 0.014*** 0.012***
(0.001) (0.001) (0.001)

No. of Children 0.004*** 0.011*** 0.009***
(0.001) (0.001) (0.001)

Constant 0.189*** 0.377*** 0.199***
(0.006) (0.008) (0.007)

Observations 408,112 441,613 439,869
R-squared 0.079 0.132 0.095
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.6: Total – Natural Gas and Electricity Price Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.004* 0.007** -0.000
(0.002) (0.003) (0.003)

Nat Gas Shock (-) -0.004** -0.004 -0.001
(0.002) (0.003) (0.002)

Elec Shock (+) 0.001 -0.002 0.000
(0.002) (0.003) (0.003)

Elec Shock (-) 0.002 -0.005 -0.004
(0.002) (0.004) (0.003)

Black 0.025*** 0.066*** 0.111***
(0.002) (0.004) (0.005)

Amer Indian 0.029*** 0.040** 0.038***
(0.008) (0.017) (0.009)

Asian -0.025*** -0.057*** -0.008**
(0.002) (0.003) (0.003)

Other Race 0.048*** 0.108*** 0.069***
(0.006) (0.009) (0.005)

Married -0.020*** -0.031*** -0.021***
(0.002) (0.002) (0.002)

Age -0.001*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.020*** -0.011*** -0.015***
(0.001) (0.002) (0.002)

Female 0.004*** 0.014*** 0.012***
(0.001) (0.001) (0.001)

No. of Children 0.004*** 0.011*** 0.009***
(0.001) (0.001) (0.001)

No. in Household 0.024*** 0.072*** 0.049***
(0.001) (0.002) (0.002)

Constant 0.189*** 0.378*** 0.200***
(0.006) (0.008) (0.007)

Observations 408,112 441,613 439,869
R-squared 0.079 0.132 0.095
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.7: Low Income – Gas Price Shocks
(1) (2) (3)

VARIABLES Food Security Food Stress More Money

Gas Shock (+) -0.005 -0.004 0.007
(0.029) (0.032) (0.034)

Gas Shock (-) -0.014*** -0.015 0.006
(0.004) (0.021) (0.009)

Black 0.030*** 0.068*** 0.124***
(0.004) (0.006) (0.007)

Amer Indian 0.036*** 0.032 0.039**
(0.011) (0.024) (0.015)

Asian -0.058*** -0.110*** -0.057***
(0.005) (0.008) (0.007)

Other Race 0.081*** 0.140*** 0.101***
(0.011) (0.011) (0.009)

Married -0.025*** -0.026*** -0.022***
(0.003) (0.004) (0.003)

No. in Household 0.026*** 0.067*** 0.059***
(0.003) (0.004) (0.003)

Age -0.002*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.037*** -0.034*** -0.037***
(0.003) (0.004) (0.004)

Female 0.006** 0.018*** 0.018***
(0.002) (0.003) (0.003)

No. of Children 0.005*** 0.010*** 0.011***
(0.002) (0.002) (0.002)

Constant 0.211*** 0.413*** 0.211***
(0.009) (0.013) (0.011)

Observations 135,373 147,197 146,436
R-squared 0.043 0.054 0.046
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.8: Low Income – Natural Gas Price Shocks
(1) (2) (3)

VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.004* 0.007** -0.000
(0.002) (0.003) (0.003)

Nat Gas Shock (-) -0.004** -0.004 -0.001
(0.002) (0.003) (0.002)

Elec Shock (+) 0.001 -0.002 0.000
(0.002) (0.003) (0.003)

Elec Shock (-) 0.002 -0.005 -0.004
(0.002) (0.004) (0.003)

Black 0.025*** 0.066*** 0.111***
(0.002) (0.004) (0.005)

Amer Indian 0.029*** 0.040** 0.038***
(0.008) (0.017) (0.009)

Asian -0.025*** -0.057*** -0.008**
(0.002) (0.003) (0.003)

Other Race 0.048*** 0.108*** 0.069***
(0.006) (0.009) (0.005)

Married -0.020*** -0.031*** -0.021***
(0.002) (0.002) (0.002)

Age -0.001*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.020*** -0.011*** -0.015***
(0.001) (0.002) (0.002)

Female 0.004*** 0.014*** 0.012***
(0.001) (0.001) (0.001)

No. of Children 0.004*** 0.011*** 0.009***
(0.001) (0.001) (0.001)

No. in Household 0.024*** 0.072*** 0.049***
(0.001) (0.002) (0.002)

Constant 0.189*** 0.378*** 0.200***
(0.006) (0.008) (0.007)

Observations 135,373 147,197 146,436
R-squared 0.043 0.054 0.046
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.9: Low Income – Electricity Price Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Elec Shock (+) 0.007 -0.003 -0.001
(0.004) (0.005) (0.006)

Elec Shock (-) 0.001 -0.006 -0.005
(0.005) (0.005) (0.006)

Black 0.030*** 0.068*** 0.124***
(0.004) (0.006) (0.007)

American Ind 0.036*** 0.032 0.039**
(0.011) (0.024) (0.015)

Asian -0.058*** -0.110*** -0.057***
(0.005) (0.008) (0.007)

Other Race 0.081*** 0.140*** 0.101***
(0.011) (0.011) (0.009)

marital -0.025*** -0.026*** -0.022***
(0.003) (0.004) (0.003)

Age -0.002*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.037*** -0.034*** -0.037***
(0.003) (0.004) (0.004)

Female 0.006** 0.018*** 0.018***
(0.002) (0.003) (0.003)

No. of Children 0.005*** 0.010*** 0.011***
(0.002) (0.002) (0.002)

No. in Household 0.026*** 0.067*** 0.059***
(0.003) (0.004) (0.003)

Constant 0.208*** 0.414*** 0.212***
(0.009) (0.013) (0.010)

Observations 135,373 147,197 146,436
R-squared 0.043 0.054 0.046
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.10: Low Income – Natural Gas and Electricity Price Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.012** 0.013* 0.000
(0.005) (0.007) (0.006)

Nat Gas Shock (-) -0.008** -0.003 -0.002
(0.004) (0.005) (0.004)

Elec Shock (+) 0.006 -0.004 -0.001
(0.004) (0.005) (0.006)

Elec Shock (-) 0.002 -0.006 -0.005
(0.004) (0.005) (0.006)

Black 0.030*** 0.068*** 0.124***
(0.004) (0.006) (0.007)

American Ind 0.036*** 0.032 0.039**
(0.011) (0.024) (0.015)

Asian -0.058*** -0.110*** -0.057***
(0.005) (0.008) (0.007)

Other Race 0.081*** 0.140*** 0.101***
(0.011) (0.011) (0.009)

Married -0.025*** -0.026*** -0.022***
(0.003) (0.004) (0.003)

Age -0.002*** -0.003*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.037*** -0.034*** -0.037***
(0.003) (0.004) (0.004)

Female 0.006** 0.018*** 0.018***
(0.002) (0.003) (0.003)

No. of Children 0.005*** 0.010*** 0.011***
(0.002) (0.002) (0.002)

No. in Household 0.026*** 0.067*** 0.059***
(0.003) (0.004) (0.003)

Constant 0.209*** 0.415*** 0.212***
(0.009) (0.014) (0.010)

Observations 135,373 147,197 146,436
R-squared 0.043 0.054 0.046
States 48 48 48

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.11: Cold States – Natural Gas Price Shocks
(1) (2) (3)

VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.013 0.007 0.002
(0.007) (0.007) (0.007)

Nat Gas Shock (-) -0.005 -0.013 0.001
(0.006) (0.009) (0.007)

Black 0.042*** 0.062*** 0.149***
(0.007) (0.008) (0.014)

American Ind 0.036** 0.072** 0.052***
(0.015) (0.030) (0.016)

Asian -0.048*** -0.088*** -0.042***
(0.010) (0.015) (0.012)

Other Race 0.085*** 0.133*** 0.103***
(0.014) (0.015) (0.012)

Married -0.029*** -0.035*** -0.028***
(0.005) (0.006) (0.005)

Age -0.002*** -0.004*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.038*** -0.034*** -0.039***
(0.004) (0.006) (0.005)

Female 0.008** 0.019*** 0.020***
(0.004) (0.004) (0.004)

No. of Children 0.009*** 0.016*** 0.014***
(0.002) (0.003) (0.003)

No. in Household 0.026*** 0.060*** 0.054***
(0.003) (0.006) (0.005)

Constant 0.213*** 0.434*** 0.210***
(0.011) (0.017) (0.012)

Observations 63,415 68,879 68,499
R-squared 0.047 0.060 0.049
States 24 24 24

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.12: Cold States – Electricity Price Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Elec Shock (+) 0.014* 0.001 0.004
(0.008) (0.011) (0.006)

Elec Shock (-) 0.006 -0.010 0.002
(0.007) (0.010) (0.009)

Black 0.042*** 0.062*** 0.149***
(0.007) (0.008) (0.014)

American Ind 0.036** 0.072** 0.052***
(0.015) (0.030) (0.016)

Asian -0.048*** -0.087*** -0.042***
(0.010) (0.015) (0.012)

Other Race 0.086*** 0.133*** 0.103***
(0.014) (0.015) (0.012)

Married -0.029*** -0.035*** -0.028***
(0.005) (0.006) (0.005)

Age -0.002*** -0.004*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.038*** -0.034*** -0.039***
(0.004) (0.006) (0.005)

Female 0.008** 0.019*** 0.020***
(0.004) (0.004) (0.004)

No. of Children 0.009*** 0.016*** 0.014***
(0.002) (0.003) (0.003)

No. in Household 0.026*** 0.060*** 0.054***
(0.003) (0.006) (0.005)

Constant 0.211*** 0.430*** 0.209***
(0.011) (0.018) (0.010)

Observations 63,415 68,879 68,499
R-squared 0.047 0.060 0.049
States 24 24 24

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table B.13: Cold States – Natural Gas and Electricity Price Shocks

(1) (2) (3)
VARIABLES Food Security Food Stress More Money

Nat Gas Shock (+) 0.010 0.007 0.001
(0.008) (0.007) (0.007)

Nat Gas Shock (-) -0.005 -0.012 0.001
(0.006) (0.009) (0.007)

Elec Shock (+) 0.012 -0.000 0.004
(0.008) (0.011) (0.006)

Elec Shock (-) 0.005 -0.010 0.001
(0.007) (0.010) (0.009)

Black 0.042*** 0.062*** 0.149***
(0.007) (0.008) (0.014)

Amer Indian 0.036** 0.072** 0.052***
(0.015) (0.030) (0.016)

Asian -0.048*** -0.088*** -0.042***
(0.010) (0.015) (0.012)

Other Race 0.085*** 0.133*** 0.103***
(0.014) (0.015) (0.012)

Married -0.029*** -0.035*** -0.028***
(0.005) (0.006) (0.005)

No. in Household 0.026*** 0.060*** 0.054***
(0.003) (0.006) (0.005)

Age -0.002*** -0.004*** -0.001***
(0.000) (0.000) (0.000)

Employed -0.038*** -0.034*** -0.039***
(0.004) (0.006) (0.005)

Female 0.008** 0.019*** 0.020***
(0.004) (0.004) (0.004)

No. of Children 0.009*** 0.016*** 0.014***
(0.002) (0.003) (0.003)

Constant 0.211*** 0.435*** 0.208***
(0.011) (0.018) (0.010)

Observations 63,415 68,879 68,499
R-squared 0.047 0.060 0.049
States 24 24 24

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Appendix C

Food Secure in 30 Minutes or Less?
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Table C.3: Married Households – Log SNAP Benefits

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.021 -0.068 0.037 -0.217***
(0.072) (0.067) (0.051) (0.043)

Log SNAP -0.057*** -0.001 -0.027*** -0.014
(0.014) (0.015) (0.008) (0.012)

Weekday 0.029 -0.198*** -0.425* -0.107***
(0.058) (0.040) (0.024) (0.022)

Black -0.267** -0.141** 0.100* -0.427***
(0.100) (0.069) (0.052) (0.073)

Employed -0.556*** -0.106** 0.060** -0.015
(0.057) (0.049) (0.025) (0.027)

Female 1.578*** 0.272*** 0.049* -0.051**
(0.056) (0.028) (0.028) (0.024)

Age 0.003 0.002 -0.004*** 0.006***
(0.002) (0.001) (0.001) (0.001)

No. of Children 0.179*** 0.000 -0.009 0.025
(0.019) (0.017) (0.015) (0.019)

No. of Adults 0.030 0.029 -0.036* 0.010
(0.036) (0.025) (0.020) (0.020)

Constant 1.481*** 0.546** 0.499*** 3.942***
(0.253) (0.226) (0.138) (0.122)

Observations 6,739 6,739 6,739 6,739
R-squared 0.197 0.022 0.015 0.033

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table C.4: Married Households – SNAP Participation

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.019 -0.070 0.035 -0.216***
(0.072) (0.067) (0.050) (0.043)

SNAP -0.267*** 0.004 -0.122** -0.077
(0.079) (0.072) (0.046) (0.063)

Weekday 0.028 -0.198*** -0.427* -0.107***
(0.059) (0.040) (0.024) (0.022)

Black -0.265** -0.141** 0.101* -0.426***
(0.101) (0.069) (0.052) (0.073)

Employed -0.555*** -0.106** 0.060** -0.015
(0.057) (0.049) (0.025) (0.027)

Female 1.578*** 0.272*** 0.049* -0.051**
(0.056) (0.028) (0.028) (0.024)

Age 0.003 0.002 -0.004*** 0.006***
(0.002) (0.001) (0.001) (0.001)

No. of Children 0.178*** 0.000 -0.009 0.025
(0.019) (0.017) (0.015) (0.018)

No. of Adults 0.031 0.029 -0.036* 0.010
(0.036) (0.025) (0.020) (0.020)

Constant 1.466*** 0.543** 0.491*** 3.942***
(0.249) (0.226) (0.138) (0.122)

Observations 6,739 6,739 6,739 6,739
R-squared 0.197 0.022 0.015 0.033

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table C.5: Single Households – Log SNAP Benefits

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.136*** 0.036 -0.018 -0.097**
(0.051) (0.040) (0.024) (0.041)

Log SNAP 0.049*** -0.001 0.001 -0.017**
(0.017) (0.009) (0.006) (0.008)

Weekday 0.078*** -0.037 -0.027 -0.354
(0.028) (0.026) (0.018) (0.022)

Black -0.099 -0.123*** 0.028 -0.385***
(0.059) (0.024) (0.025) (0.036)

Employed -0.007 0.054* 0.122*** -0.073**
(0.048) (0.031) (0.025) (0.030)

Female 0.590*** 0.077*** 0.053** -0.029
(0.038) (0.019) (0.023) (0.024)

Age 0.021*** 0.005*** -0.004*** 0.008***
(0.001) (0.001) (0.001) (0.001)

No. of Children 0.213*** 0.012 -0.021* 0.007
(0.026) (0.015) (0.011) (0.014)

No. of Adults -0.081*** -0.040*** -0.002 -0.038**
(0.026) (0.014) (0.016) (0.017)

Constant 0.675*** 0.443*** 0.375*** 3.498***
(0.142) (0.092) (0.066) (0.081)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.054

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table C.6: Single Households – SNAP Participation

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Food Insecure 0.131** 0.032 -0.018 -0.094**
(0.051) (0.041) (0.025) (0.039)

SNAP 0.247*** 0.017 0.002 -0.092**
(0.081) (0.046) (0.031) (0.039)

Weekday 0.079*** -0.037 -0.027 -0.351
(0.028) (0.026) (0.018) (0.022)

Black -0.101* -0.124*** 0.028 -0.384***
(0.059) (0.024) (0.025) (0.035)

Employed -0.006 0.055* 0.122*** -0.073**
(0.048) (0.031) (0.025) (0.030)

Female 0.590*** 0.076*** 0.053** -0.028
(0.038) (0.019) (0.023) (0.024)

Age 0.021*** 0.005*** -0.004*** 0.008***
(0.001) (0.001) (0.001) (0.001)

No. of Children 0.216*** 0.010 -0.020* 0.006
(0.025) (0.015) (0.011) (0.014)

No. of Adults -0.083*** -0.040*** -0.002 -0.037**
(0.025) (0.014) (0.016) (0.017)

Constant 0.677*** 0.437*** 0.376*** 3.500***
(0.142) (0.092) (0.067) (0.082)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.054
States 51 51 51 51

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

129



C.1 The Annual Social and Economic Supplement

The Current Population Survey–Annual Social and Economic Supplement (ASEC)

is a subset of the Current Population Survey, a survey conducted by the Bureau

of Labor Statistics. The ASEC surveys approximately 78,000 households over the

months of February, March and April although the majority of surveys are conducted

in March. Included in the ASEC is detailed employment information and work ex-

perience information that includes occupation and industry. The ASEC also collects

detailed information on income and poverty including non–cash income such as SNAP

benefit receipt and other welfare assistance program benefits. Finally, the ASEC is

a unique data set as it provides detailed information on health insurance coverage of

the respondent household.

Because SNAP benefit level and participation information is included in the

ASEC, I appended the CPS–FSS with ASEC and merged the data with the ATUS.

This was done in order to access more information on the relationship between SNAP

participation and benefit level and time spent in food–related activities. I ran two

separate regressions similar to the regressions ran previously using the combined CPS–

FSS, ASEC and ATUS sample, however I excluded the Food Insecure variable given

that the ASEC has no measure for food insecurity. The empirical models were,

TUist = SNAPistβ1 +Xhβ2 + us + vt + εhst(C.1)

TUist = LogSNAPistβ1 +Xhβ2 + us + vt + εhst(C.2)

where SNAP, Log SNAP, and additional covariates were identical to the original
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Table C.7: Married Households – Log SNAP Benefits: CPS–FSS and ASEC

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Log SNAP -0.070*** -0.014** -0.015*** -0.085***
(0.008) (0.006) (0.003) (0.009)

Black -0.112* -0.086** 0.039 -0.248***
(0.060) (0.038) (0.032) (0.054)

Employed -0.228*** -0.041 0.044*** 0.056*
(0.038) (0.028) (0.014) (0.030)

Female 0.936*** 0.166*** 0.031** -0.006
(0.035) (0.017) (0.013) (0.031)

Age 0.002 0.001 -0.002*** 0.004**
(0.001) (0.001) (0.000) (0.002)

No. of Children 0.110*** -0.001 -0.003 0.011
(0.012) (0.010) (0.008) (0.015)

No. of Adults 0.011 0.014 -0.018 -0.008
(0.025) (0.015) (0.013) (0.024)

Constant 0.524*** 0.233** 0.223*** 1.653***
(0.163) (0.107) (0.070) (0.121)

Observations 13,331 13,331 13,331 13,331
R-squared 0.125 0.019 0.017 0.117
States 51 51 51 51

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

regression.

The results indicated from these regressions were similar to the results from the

CPS–FSS and ATUS data previously reported.
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Table C.8: Married Households – SNAP: CPS–FSS and ASEC
(1) (2) (3) (4)

VARIABLES Log Log Log Log
Meal Prep Grocery Shop Non–Groc Eating

SNAP -0.194*** -0.032 -0.071*** -0.168**
(0.062) (0.043) (0.024) (0.063)

Black -0.119** -0.087** 0.038 -0.259***
(0.059) (0.038) (0.032) (0.054)

Employed -0.217*** -0.038 0.045*** 0.072**
(0.038) (0.028) (0.014) (0.030)

Female 0.938*** 0.166*** 0.032** -0.003
(0.035) (0.017) (0.013) (0.031)

Age 0.002* 0.001 -0.002*** 0.005***
(0.001) (0.001) (0.001) (0.002)

No. of Children 0.102*** -0.002 -0.003 -0.001
(0.012) (0.010) (0.008) (0.015)

No. of Adults 0.008 0.013 -0.018 -0.012
(0.025) (0.015) (0.013) (0.024)

Constant 0.431*** 0.212* 0.215*** 1.514***
(0.160) (0.107) (0.069) (0.118)

Observations 13,331 13,331 13,331 13,331
R-squared 0.123 0.019 0.016 0.114
States 51 51 51 51

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table C.9: Single Households – Log SNAP Benefits: CPS–FSS and ASEC

(1) (2) (3) (4)
VARIABLES Log Log Log Log

Meal Prep Grocery Shop Non–Groc Eating

Log SNAP 0.056*** 0.001 -0.000 -0.022***
(0.016) (0.007) (0.006) (0.008)

Black -0.094 -0.121*** 0.027 -0.389***
(0.059) (0.025) (0.025) (0.036)

Employed -0.009 0.053* 0.122*** -0.072**
(0.048) (0.031) (0.025) (0.030)

Female 0.590*** 0.077*** 0.053** -0.029
(0.038) (0.019) (0.023) (0.024)

Age 0.021*** 0.005*** -0.004*** 0.008***
(0.001) (0.001) (0.001) (0.001)

No. of Children 0.214*** 0.012 -0.021* 0.006
(0.026) (0.015) (0.011) (0.015)

No. of Adults -0.081*** -0.040*** -0.002 -0.037**
(0.026) (0.014) (0.016) (0.017)

Constant 0.711*** 0.453*** 0.371*** 3.473***
(0.146) (0.095) (0.066) (0.077)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.053
States 51 51 51 51

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table C.10: Single Households –SNAP: CPS–FSS and ASEC
(1) (2) (3) (4)

VARIABLES Log Log Log Log
Meal Prep Grocery Shop Non–Groc Eating

SNAP 0.283*** 0.025 -0.003 -0.118***
(0.077) (0.039) (0.029) (0.040)

Black -0.096 -0.123*** 0.027 -0.387***
(0.059) (0.025) (0.025) (0.035)

Employed -0.007 0.054* 0.122*** -0.072**
(0.047) (0.030) (0.025) (0.031)

Female 0.590*** 0.076*** 0.053** -0.028
(0.038) (0.019) (0.023) (0.024)

Age 0.021*** 0.005*** -0.004*** 0.008***
(0.001) (0.001) (0.001) (0.001)

No. of Children 0.217*** 0.010 -0.021* 0.005
(0.025) (0.015) (0.011) (0.014)

No. of Adults -0.083*** -0.040*** -0.002 -0.037**
(0.025) (0.014) (0.016) (0.017)

Constant 0.711*** 0.446*** 0.371*** 3.475***
(0.146) (0.095) (0.067) (0.078)

Observations 10,314 10,314 10,314 10,314
R-squared 0.106 0.015 0.021 0.054
States 51 51 51 51

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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