
 

Mossavar-Rahmani Center for Business & Government  

Weil Hall | Harvard Kennedy School | www.hks.harvard.edu/mrcbg 

 

 

 

 

 

  

 
M-RCBG Associate Working Paper Series | No. 116 

 
 
 

 

 
 

 

 

The views expressed in the M-RCBG Associate Working Paper Series are those of the author(s) and do 

not necessarily reflect those of the Mossavar-Rahmani Center for Business & Government or of 

Harvard University. The papers in this series have not undergone formal review and approval; they are 

presented to elicit feedback and to encourage debate on important public policy challenges. Copyright 

belongs to the author(s). Papers may be downloaded for personal use only. 

 

 

Fungibility of In-Kind Transfers: Evidence 

from the Supplemental Nutrition Assistance 

Program (SNAP) 

 
Honorable Mention, 2019 John Dunlop Thesis Prize 

 

 

 

Ryan Andrew Davis  
 

 

  May 2019 

 



Fungibility of In-Kind Transfers: Evidence from the Supplemental
Nutrition Assistance Program (SNAP)

Ryan Andrew Davis

Presented to the Department of Economics in
partial fulfillment of the requirements for
a Bachelor of Arts degree with Honors

Harvard College
Cambridge, Massachusetts

March 14, 2019



Abstract

I compare the marginal propensity to spend out of in-kind transfers and cash

income. Using six years of scanner data on 832 grocery stores and 1,253 households, I

exploit two quasi-experiments to estimate these parameters. First, I exploit the 2009

American Recovery and Reinvestment Act’s nationwide expansion of the Supplemen-

tal Nutrition Assistance Program’s (SNAP) benefit levels. Then, I exploit plausibly

exogenous variation in cash-on-hand coming from Earned Income Tax Credit (EITC)

refunds. I find that households spend significantly more on food following an increase

in SNAP benefits than they do after an increase in cash. This is also the case for

hygiene and cleaning products, a prominent SNAP-restricted category that is also

sold in grocery stores. Spending on beer and cigarettes, however, is indistinguishable

between SNAP benefits and cash-on-hand, and the marginal increase is close to zero.

Thus, policymakers should not be overly concerned about SNAP subsidizing alcohol

and tobacco. In addition, I find that the partial fungibility of an in-kind transfer

not only distorts spending on the good or service directly associated with it, but also

on other restricted products that might be grouped in the same mental accounting

bucket.

All estimates and analyses in this paper based on Information Resources, Inc. data are by the
author and not by Information Resources, Inc.
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1 Introduction

The Supplemental Nutrition Assistance Program (SNAP) is the largest anti-

hunger program in the United States and is credited with reducing the risk of food

insecurity by roughly 30 percent (McKernan and Ratcli↵e 2011). The program com-

prises a significant portion of the federal budget, totaling 1.7 percent of government

outlays in 2017. SNAP provisions are typically debated and revised every five years in

order to reauthorize spending.1 Throughout congressional hearings, lawmakers often

discuss the di�culty of ensuring that government benefits do not subsidize unhealthy

or harmful purchases such as soda and fatty foods as well as drugs and alcohol.2 Under

the current program, SNAP benefits are eligible to be spent on almost all foods and

beverages sold at authorized retailers, excluding alcohol, tobacco, vitamins, medicine,

and hot food. Several proposals have been made to add fatty and sugary foods to this

set of restrictions.3 In addition, to prevent recipients from selling their food stamps

for cash and using that cash to purchase drugs and alcohol, states have implemented

Electronic Benefit Transfer (EBT) cards to distribute benefits, which are used like

debit cards.

While the relationship between SNAP and food consumption has received

considerable research attention, much less is known about SNAP’s impact on the

consumption of program-restricted items. To better understand this relationship, I

study the fungibility of SNAP benefits - the degree to which they are treated as cash

income. Specifically, I estimate the impact of a SNAP benefit increase on four product

categories sold in grocery stores: beer, cigarettes, hygiene and cleaning products, and

food – the first three of which are SNAP-restricted.4

1Reauthorization of SNAP spending occurs via congressional “Farm Bills.”
2See Bloomberg “People Actually Use Food Stamps to Buy More Food” by Noah Smith on

February 9, 2017; and The Hill “Focusing on nutrition is paramount to getting a sound, bipartisan
farm bill out” by Dan Glickman, Anne Veneman, and Tom Vilsack on August 10, 2018.

3This was most recently debated in 2017 by the U.S. House Committee on Agriculture.
4To distinguish between household eligibility and product eligibility, I refer to SNAP-ineligible

products as SNAP-restricted products.
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Despite measures taken to better control a SNAP recipient’s purchases, eco-

nomic theory suggests consumption is e↵ectively unrestricted, since money is fungible.

In other words, SNAP benefits could increase the consumption of SNAP-restricted

goods by freeing up cash that would have otherwise been spent on food. For this

to happen, a household must be inframarginal, meaning it spends more money on

food than it receives in SNAP benefits. Hoynes et al. (2015) find that 84 percent

of recipient households spend as much or more on food-at-home than they receive

in SNAP benefits. Even though SNAP benefits are theoretically equivalent to cash,

several studies have found that the marginal propensity to consume food (MPCF)

out of SNAP benefits is significantly higher than the MPCF out of cash-on-hand

(Bruich 2014; Beatty and Tuttle 2015; Hastings and Shapiro 2018). Estimates of the

MPCF out of SNAP benefits range from 0.3 to 0.6, compared to a 0.1 MPCF out of

cash, suggesting money is only being treated as partially fungible. The most popular

explanation for this is Richard Thaler’s (1999) concept of mental accounting, the idea

that people create mental buckets for their money based on its source and intended

use. Although less than originally expected, SNAP benefits are still freeing up some

cash for households. My paper seeks to better understand how this freed up cash is

spent.

My research design exploits the April 2009 expansion of SNAP benefits under

the American Recovery and Reinvestment Act (ARRA). The ARRA increased ben-

efits for all SNAP recipients regardless of income or household size. I first look at a

set of syndicated panel data, which provides monthly grocery expenditures for 1,253

households from 2006 to 2011. Using a di↵erence-in-di↵erences approach, I analyze

the e↵ect of this policy change on each of the four product categories of interest:

beer, cigarettes, hygiene and cleaning products, and food. I complement this with

a second research design, which measures the e↵ect of an increase in cash-on-hand

by leveraging the distribution of tax refunds paid out through the Earned Income

2



Tax Credit (EITC). The EITC quasi-experiment is particularly valuable because its

estimates can be easily compared to my SNAP estimates, as it uses the same sample

and similar empirical specifications. Therefore, any bias to my SNAP estimates likely

a↵ects my EITC estimates in the same direction and and to the same degree.

I repeat this analysis using store level scanner data, syndicated from 832 gro-

cery stores in 47 market regions across the United States. For the store level ARRA

research design, I use a di↵erence-in-di↵erences approach with variable treatment in-

tensity by leveraging variation in the percentage of a store’s zip code population that

is on SNAP. The store level EITC research design is similar to this in that it uses

the percent of a zip code’s tax filers that received a tax refund. I use my estimates

from these two quasi-experiments, at both the household and store level, to calculate

estimates for the marginal propensity to consume (MPC) out of SNAP benefits and

out of cash.5

I find that the marginal amount spent on both beer and cigarettes is indistin-

guishable between SNAP benefits and cash-on-hand and is close to zero. In addition,

the hygiene and cleaning product category and the food category demonstrate only

partial fungibility. In other words, significantly more is spent on these categories out

of SNAP benefits than out of cash. For hygiene and cleaning products, the point

estimates for the MPC out of SNAP benefits are 0.0079 and 0.0106 for the household

level and store level analyses, respectively, compared to 95 percent upper bounds of

0.0004 and 0.0009 out of cash. For food, SNAP MPC point estimates are 0.0719 and

0.0402, compared to 95 percent upper bounds of 0.0005 and 0.0011 out of cash. My

MPCF estimates out of cash are precisely estimated zeros. The 95 percent confidence

intervals are narrow enough to easily rule out that the MPCF out of cash is equal to

the MPCF out of SNAP benefits. While measurement error might bias my results

5Throughout the paper, I use the terms “expenditure” and “consumption” interchangeably.
However, it should be noted that these concepts are not fully equivalent. See Aguiar and Hurst
(2004) for more information on when ignoring this distinction can be problematic.
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downward, the implications from my results derive from their relative, rather than

absolute, values. My results suggest that SNAP does not subsidize the consumption

of beer and cigarettes any more than a cash welfare program would. In addition,

the partial fungibility of hygiene and cleaning products, a SNAP-restricted category,

suggests that closely related goods or services may sometimes be grouped in the same

mental accounting bucket as an in-kind transfer’s targeted good or service.

This paper contributes to the literature on SNAP consumption in two ways.

First, it provides new insight into the ways in which SNAP, as an in-kind transfer, can

distort spending on SNAP-restricted products. The majority of research on SNAP

consumption focuses on food. A prominent strand of this literature investigates the

program’s impact on the composition and healthfulness of food consumption, showing

no conclusive association between SNAP participation and improved diet quality (Fox

et al. 2004; Gregory et al. 2013; Todd and Ver Ploeg 2014; Andreyeva et al. 2015;

Hastings et al. 2018). However, there has been limited attention to SNAP’s e↵ect on

SNAP-restricted consumption. Fraker et al. (1992) and Fraker and Ohls (1992) take

some of the first looks at food stamps and nonfood consumption through their respec-

tive Alabama and San Diego cash-out experiments. In Alabama, the authors find that

households receiving cash spent more on health, housing, and education than those

receiving the traditional food stamp coupons. In San Diego, they found higher expen-

diture for only utilities. Carpio et al. (2014) and Kim (2016) each take a more recent

look at the e↵ect of SNAP benefits on nonfood categories using the Consumer Expen-

diture Survey (CEX). Carpio et al. (2014) utilize an instrumental-variable approach,

finding that participation in SNAP increases one’s budget share from 3.7 percent to

5.7 percent for utilities, while decreasing budget shares for transportation and medical

care. Kim (2016) looks at the impact of the ARRA benefit increase, similar to this

paper, and finds that housing, shelter, entertainment, and education expenditures

significantly increased, with no e↵ect on utility or transportation spending. Interest-
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ingly, she also finds no impact on tobacco expenditures. My paper, however, looks at

consumption through the lens of store scanner data, as opposed to only using survey

data, which can be unreliable at times. Hastings and Shapiro (2018) similarly look at

a detailed panel of transaction data but for only a single retail grocery store. Looking

at recent SNAP adopters, they find that benefit expansions have a slightly negative

e↵ect on SNAP-restricted consumption. They also find that the di↵erence between

the MPC restricted products out of SNAP benefits and out of cash is insignificant.6

To an extent, my results improve the external validity of these results. At the same

time, my paper reveals significant heterogeneity among SNAP-restricted expenditure.

These papers look at snap-restricted consumption from a broad perspective, whereas

my work takes a more direct look at specific SNAP-restricted products that are sold

at SNAP-authorized retailers. As a result, I find di↵erent degrees of fungibility.

Second, by considering beer and cigarettes, this paper sheds light on whether

an in-kind transfer welfare policy, like SNAP, might subsidize alcoholism and drug

addiction – an important question to help inform policy debate. There is an extensive,

yet inconclusive body of research on the relationship between alcohol use and poverty.

Several studies find strong relationships between neighborhood poverty and the heavy

use of drugs and alcohol through peer e↵ects (Case and Katz 1991; Mullahy and

Sindelar 1991; Blundell et al. 1993; Cerdá et al. 2014). On the other hand, Grant

and Dawson (1996) find that the probability of substance abuse is no higher for welfare

recipients than non-recipients. However, welfare recipients and the entire non-welfare

recipient population make for a tenuous comparison, since a meta-analysis by Nelson

(2013) finds that alcohol is a normal good. Although my paper does not look to

establish a causal relationship between poverty and substance abuse, it does present

new evidence on whether welfare programs might play a role in exacerbating substance

abuse for low income households. Ultimately, the findings of this paper have tangible

6Hastings and Shapiro (2018) use swings in gas prices to identify changes in cash-on-hand.
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policy implications, providing a more complete picture of how SNAP impacts its

recipients and the broader economy.

The rest of the paper proceeds as follows. Section 2 discusses the background of

SNAP, its expansion following the ARRA, and the EITC. Section 3 lays out the data

and identification strategy, while Section 4 presents the results. Section 5 discusses

the implications and potential explanations for these results, providing supplementary

robustness checks as well. Section 6 concludes.

2 Background

Several studies connect the Supplemental Nutrition Assistance Program with

positive long term outcomes in health, education, and child development.7 Specifi-

cally, SNAP households perceive themselves to be healthier, recall fewer visits to the

hospital, give birth to children of healthier body weights, perform better on school

exams, and improve their chances to achieve economic self-su�ciency (Gregory and

Deb 2015; East 2018; Gassman-Pines and Bellows 2015; Hoynes et al. 2016). All

of these e↵ects are byproducts of the significant role SNAP has played in alleviating

poverty and hunger in the United States. The following section provides a brief back-

ground of the program, including its largest ever expansion through the American

Recovery and Reinvestment Act of 2009. In addition, I include an overview of the

Earned Income Tax Credit – the poverty relief program that forms the basis for my

second research design.

2.1 The Supplemental Nutrition Assistance Program

The Supplemental Nutrition Assistance Program, formerly called the Food

Stamp Program, was o�cially created in 1964 to reduce hunger and food insecurity

7See CEA report (2015) for a review.
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for low income households across the United States.8 In 2017, the program served

more than 42 million households, spending $68 billion on benefits and federal ad-

ministrative costs.9 To be eligible for SNAP benefits, a prospective household must

meet three requirements: gross income at or below 130 percent of the poverty line,

net income at or below the poverty line, and assets of $2,250 or less ($3,500 or less

for households with an elderly or disabled member). Approximately 89 percent of

SNAP-eligible households successfully applied for benefits in FY 2016 (Cunnyngham

2018). Those who successfully qualify and enroll then receive their monthly benefits

on an Electronic Benefit Transfer card. Recipients are free to spend the benefits on

the quantity and type of food they want at authorized retailers – excluding alcohol,

tobacco, nonfood items, vitamins, medicines, and hot food. There were 263,105 au-

thorized retailers in 2017, with over 82 percent of SNAP redemptions occurring in

supermarkets or super stores (USDA 2017). Although primarily administrated at the

state-level, benefits are standardized at the federal-level and only vary according to in-

come and household size. In FY 2017, the average SNAP household received $254.91

of SNAP benefits per month. Figure 1 shows how SNAP benefits vary according to

income and household size.10

2.2 2009 American Recovery and Reinvestment Act Benefit

Expansion

In February 2009, the American Recovery and Reinvestment Act was signed

into law by President Obama to stimulate the economy during the Great Recession.

A provision of the law was a temporary increase in SNAP benefits for all recipients,

8The first true food stamp program operated from 1939-1943 to alleviate hardship during the
Great Depression. President Kennedy later reintroduced a food stamp pilot program in 1961, and
the Food Stamp Act of 1964 created the nation’s first permanent food stamp program. The program
was renamed SNAP by the 2008 Farm Bill in an e↵ort to fight program stigma.

9The overall program cost is likely higher after accounting for state administrative costs.
10For additional information about the program in general, see the Center for Budget and Policy

Priorities’ “A Quick Guide to SNAP Eligibility and Benefits” (2018).
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regardless of income or household size, which began in April 2009 and ended in Novem-

ber 2013. The average SNAP household received a $52.50 increase in SNAP benefits

due to the ARRA.11 In addition, the restrictions on SNAP eligibility for non-disabled

adults (18-50) without dependents was lifted from April 2009 through September

2010. Previously, these individuals were only SNAP-eligible for three months out

of a 36-month period of not being employed or in a work training program. Even

after September 2010, many areas were able to continue suspending this restriction

due to high unemployment rates. Figure 2 shows the evolution of total benefits and

participation before and after the ARRA expansion.

2.3 The Earned Income Tax Credit

The Earned Income Tax Credit is a government benefit given to employed

individuals with low to moderate income. It is one of the largest means-tested cash

welfare programs in the United States, with a total of $68.5 billion in refunds being

paid out to 28.1 million tax filers in FY2017 (Falk and Crandall-Hollick 2018). To

participate, individuals must fall below certain net income, adjusted gross income,

and investment income thresholds. They must also claim the credit in their tax

filings. Benefit amounts that exceed an individual’s outstanding tax liability are fully

refunded as a lump sum cash payment two to three weeks after filing. Workers receive

a credit that is equal to a certain percentage of their earnings. However, after the

maximum credit amount is reached, the benefit plateaus and eventually phases out

as income continues to increase. Eligibility and the credit amount also vary according

to the tax filer’s number of children and marital status.12 In Figure 3, I graph the

relationship between income and credit size for the 2016 tax year. The average refund

for the 2016 tax year was $2,445.

11See CBO (2018) for more info on the impact of the ARRA on SNAP spending.
12In 2009, the EITC began providing higher credits for families with three or more children.
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3 Data and Summary Statistics

This paper relies on data from four sources: Information Resources Inc. (IRI),

the Internal Revenue Service (IRS), the U.S. Census Bureau, and the U.S. Treasury

Department. The core dataset is from IRI, which provides syndicated panel data

for households in Eau Claire, Wisconsin and Pittsfield, Massachusetts from 2001 to

2011. Each year, all trips to nearby grocery, drug, and mass merchandise stores are

recorded along with the purchase of any products falling within one of the dataset’s

30 consumer packaged goods (CPG) categories. In this paper, I look at four product

categories: beer, cigarettes, hygiene and cleaning, and food. The hygiene and cleaning

category is an aggregate of 12 IRI product categories, and food is an aggregate of all

SNAP-usable IRI categories. In total, these four groups comprise 29 out of the 30

IRI consumer packaged goods categories.13 A complete breakdown of the groupings

is shown in Table 1. In addition to the household panel, IRI provides syndicated

scanner data for chain grocery stores in 47 market regions across the United States

at the Universal Product Code (UPC) level.14 The data cover the years 2001 – 2011

and are aggregated at the weekly level. Figure 4 is a map that shows the distribution

of the grocery stores across the United States.15

In addition to the IRI scanner data, I use IRS Tax Statistics ZIP Code Data,

which provides data on tax filing households for each zip code, including the number of

households receiving EITC refunds. I also use the Census Bureau’s Small Area Income

and Poverty Estimates Program (SAIPE), which estimates the number of SNAP

recipients within a county for each month of July. Most counts are obtained from the

United States Department of Agriculture Food and Nutrition Service (USDA/FNS),

but for states not reporting, SAIPE collects the data from the individual state o�ces.

13The consumer packaged goods category that is omitted is photography supplies.
14Neither Wal-Mart nor independent stores with small-scale operations are included in the sample;

UPCs are unique barcodes encoded on products.
15See Bronnenberg, Kruger, and Mela (2008) for more information about the IRI academic

dataset.
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Lastly, I use the Monthly Treasury Statements from the Bureau of the Fiscal Service,

which summarize the financial activities of the federal government, including the

number of EITC refunds paid out each month.

The detail and coverage of IRI’s dataset make it a useful tool for analyzing

both household purchasing behavior and store trends at a granular level. From 2006

to 2011, I analyze a sample of 1,253 households, who are responsible for over 3.3

million grocery transactions. I also look at 832 grocery stores, from 2007 to 2011,

that amass $27.8 billion in combined sales for the four product categories of interest.

In Table 2, I report summary statistics for IRI’s household panel data, comparing

both the demographics and consumption behavior of those eligible for SNAP and

those who are not.16 For my sample, SNAP households have fewer people on average

compared to non-SNAP households, with only 31 percent being married compared to

67 percent for non-SNAP households. In addition, 62 percent of SNAP households

have only a high school diploma or less and 34 percent are unemployed, compared to

52 percent and 19 percent, respectively, for non-SNAP households. It is also worth

noting that the sample is highly skewed white.

Panel B (Table 2) shows slight di↵erences in consumption patterns between the

two groups. SNAP households buy roughly $1.45 worth of beer per month while non-

SNAP households buy about $3.21 worth of beer. SNAP households also buy slightly

less cigarettes, hygiene and cleaning products, and food than non-SNAP households.

For the store level scanner data, I present distributions of the SNAP population for

both the counties and zip codes in which the stores are located (Figure 5). The

median proportion is 0.084 at the county-level and 0.371 at the zip code-level. The

proportion is likely higher at the zip-code level due to the concentration of low-income

households within the same neighborhoods. There may also be a slight upward bias

due to the estimation strategy, which the next section discusses in more detail.

16Non-SNAP households are poor but not-quite SNAP-eligible. The next section discusses this
distinction in more detail.
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4 Methodology and Research Design

For my empirical analysis, I exploit two research designs – one that estimates

the spending impact of increased SNAP benefits and another that estimates the

spending impact of an increase in cash-on-hand. Both of these designs are applied to

a household level analysis and a store level analysis. The resulting estimates are then

used to calculate marginal propensities to consume.

4.1 Household Level SNAP Analysis

To identify the impact of SNAP on SNAP-restricted consumption, I employ a

quasi-experimental research design that leverages the April 2009 expansion of SNAP

benefits from the American Recovery and Reinvestment Act. I use a di↵erence-in-

di↵erences approach that analyzes the impact of the SNAP benefit increase at the

individual-level, using the IRI household panel. Households that are likely to be

SNAP-eligible act as a proxy for being an actual SNAP recipient. A household is

deemed SNAP-eligible if its pre-tax income is less than or equal to 130 percent of the

poverty line, which is determined every year and dependent on household size. Since

the dataset’s household income category is based on categorical income buckets, the

entire income bucket of the household must be equal to or below the 130 percent

threshold in order to be listed as SNAP-eligible. SNAP-eligible households are then

compared to a control group of poor, SNAP-ineligible households whose pre-tax in-

come falls above 130 percent and below 250 percent of the poverty line – the same

threshold used by Nord and Prell (2011). The sample is balanced with panelists that

are static for the entire time period, 2006 to 2011. This time period optimizes dura-

tion and sample size. One limitation to the dataset is that household demographics

are measured in May 2008 and are not measured again until 2012. As a result, I

hold demographics fixed at their 2008 values when measuring SNAP eligibility. The

11



infrequent updating of household information, especially on income and family size,

may induce measurement error in my treatment group definition. However, the mea-

sures are surely exogenous to the policy change as they were measured well before

the ARRA.

To estimate the impact of the 2009 SNAP benefit increase on household ex-

penditures, I use the following di↵erence-in-di↵erences model:

Beerht = ↵h+�t+�1SNAPeligibleh⇥Postt+(↵h⇥ t)+(✓h⇥�t)+(�h⇥�t)+"ht, (1)

where the dependent variable Beer is the total dollar expenditure for beer in household

h at month t. The coe�cient of interest is �1, which accompanies the interaction

between SNAPeligible, a dummy variable equal to 1 if eligible for SNAP, and Post, a

dummy variable equal to 1 for all months after March 2009. In addition, ↵ is a set of

household-level fixed e↵ects, � is a set of time fixed e↵ects, ↵⇥ t is a set of household-

specific linear time trends, ✓⇥�t is an interaction between family size and time fixed

e↵ects, and � ⇥ �t is an interaction between region and time fixed e↵ects. Linear

time trends allow me to control for preexisting di↵erential trends across households,

supplementing the month fixed e↵ects, which control for time trends.17 Lastly, " is

a set of unobservable characteristics a↵ecting beer expenditures. Standard errors are

clustered at the household level. I repeat this specification with food, cigarette, and

hygiene and cleaning product purchases as the dependent variable.18 In the Appendix

(Table 11), I conduct sensitivity checks for both the control group’s income threshold

and the time period.

A potential shortcoming to the di↵erence-in-di↵erences approach is the in-

ability to compare unlike treatment and control groups. To address this, I run the

17Since I do not use a fully dynamic specification, it is appropriate to use a linear time trend for
households (Angrist and Pischke 2015, Chapter 5; Borusyak and Jaravel 2017)

18For the analysis on cigarette expenditures, the sample is restricted to households who have
made at least one purchase of cigarettes in the 2006 to 2011 time period.
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empirical model again using propensity score reweighting, which better balances treat-

ment and control groups based on their distribution of household characteristics. Hi-

rano and Imbens (2001) find that combining regression adjustment with propensity

score reweighting produces both credible and doubly robust estimates.19 To estimate

propensity scores, I use the logit regression:

Pr(SNAPeligible = 1)h = F(�0+�1Marriedh+�2Whiteh+�3Blackh+�4Asianh+�5LowEduh

+ �6HighEduh + �7SmallFamilyh + �8LargeFamilyh + �918to34h + �1055plush), (2)

where SNAPeligible is a binary dependent variable equal to 1 if household h is SNAP-

eligible, and F is the CDF for the logistic distribution. The covariates are dummy

variables for marital status, race of the household head, education level of the house-

hold head, family size, and age of the household head. LowEdu is equal to 1 if the

household head has at most graduated from high school, and HighEdu is equal to 1

if the household head has at least graduated from college. SmallFamily is equal to 1

if the size of the household is less than three people, and LargeFamily is equal to 1 if

the household is five or more people. I run the regression for the year 2006, which is

the first year of the sample.

I use propensity score reweighting following DiNardo, Fortin, and Lemieux

(1996), where I account for di↵erences in sample size between the treatment and

control group. In particular, I use the following weights:

wi =

8
>><

>>:

1 if SNAP-eligible

dSNAPh

1� dSNAPh

1�SNAPh

SNAPh
if control group

where dSNAPh equals the propensity score and SNAPh equals the sample average for

19In other words, propensity score reweighting combined with multivariate regression can act
as a specification safeguard, given the di�culty of meeting the unconfoundedness assumption with
certainty.
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the value of the treatment dummy variable. These weights make all the covariates

used to estimate the propensity score the same, on average, between the two groups.

4.2 Household Level EITC Analysis

To compare the impact of SNAP benefits with the impact of cash income, I

employ a second quasi-experimental research design using the Earned Income Tax

Credit. Similar to Lalumia (2013) and McGranahan and Schanzenbach (2013), this

design leverages substantial variation in the number of EITC refunds across di↵erent

months of the year. Figure 6 shows the average distribution of EITC refunds from

January to December for the years 2006 to 2011. The majority of EITC recipients

receive their lump-sum payments in February (58.3 percent). Mirroring the analysis

of SNAP benefits, I impute EITC according to EITC eligibility. Households with

employed household heads that meet year-specific thresholds according to pre-tax

income, marital status, and number of children are deemed eligible. A shortcoming

to this proxy, like the SNAP eligibility proxy, is that panel demographics are held fixed

at their 2008 level, so EITC eligibility is imperfectly measured. Still, this research

design complements the previous design well due to its comparability. To analyze the

impact of a cash income increase on household spending for each product category, I

estimate:

Beerht = ↵h+�t+�1EITCeligibleh⇥Sharet+(↵h⇥t)+(✓h⇥�t)+(�h⇥�t)+"ht, (3)

where EITCeligible is a dummy variable equal to 1 if eligible for the EITC and Share

is the proportion of yearly refunds, from 0 to 1, being paid out in month t. The

remaining terms are identical to Equation 1 in order to easily compare estimates. In

addition, I use the same time period, standard errors, and sensitivity checks as the

SNAP benefit model.
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4.3 Store Level SNAP Analysis

Next, I augment the household level analysis by looking at e↵ects on the

grocery-store level. I exploit variation in the proportion of the geographic area that

received SNAP benefits, adopting a treatment intensity research design (Card 1992).

The proportion is measured for each county from the July 2008 SAIPE statistics, the

most recent measurement before the benefit expansion, and held fixed from 2007 to

2011. Stores that are not present for the entire time period are dropped in order to

create a balanced panel. The empirical model is:

log(Beer)st = ↵s + �t + �1SNAPshares ⇥ Postt + (↵s ⇥ t) + (�s ⇥ �t) + "st, (4)

where the dependent variable Beer is the logarithm of total dollar expenditure for

beer in store s at month t. The coe�cient of interest is �1, which accompanies the

interaction between SNAPshare, the percentage of SNAP recipients in the county

the store is located in, and Post, a dummy variable equal to 1 for all months after

March 2009. In addition, ↵ is a set of store-level fixed e↵ects, � is a set of time

fixed e↵ects, ↵s ⇥ t is a set of store-specific linear time trends, and �s ⇥ �t is an

interaction between month fixed e↵ects and the market region of the store. Lastly, "

is a set of unobservable characteristics a↵ecting beer expenditures. Standard errors

are clustered by county, which is the level at which SNAPshare data are measured. I

repeat this specification with food, cigarette, and hygiene and cleaning product sales

as the dependent variable.

A potential issue with this approach is that log spending may not increase

linearly with the percent of the population on SNAP. I test the robustness of Equation

4 with the less parametric specification:

log(Beer)st = ↵s + �t + �1SNAPbuckets ⇥ Postt + (↵s ⇥ t) + (�s ⇥ �t) + "st, (5)
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where all counties are sorted into one of three quantiles – high, medium, or low – based

on the proportion of the county’s population that receives SNAP on July 2008. In

Equation 5, SNAPbucket replaces SNAPshare, equaling one if the county falls in the

lowest third of the sample, two if in the middle third, and three if in the highest. By

sorting stores into three buckets, there is more flexibility for the county’s individual

SNAP proportions to fluctuate over time.

Another potential concern is within-county heterogeneity, since rich and poor

neighborhoods are often densely clustered in di↵erent parts of the region. To account

for this, I analyze grocery stores based on the incomes of households within its zip

code – a much smaller geographic unit. This approach generates:

log(Beer)st = ↵s + �t + �1pctSNAPs ⇥ Postt + (↵s ⇥ t) + (�s ⇥ �t) + "st, (6)

where the proxy for a grocery store’s SNAP customer base, pctSNAP, is equal to the

percent of households in a store’s zip code that are potentially eligible for SNAP.

Potential eligibility is defined as the percent of households with an income below

$25,000 in 2008, the year to which I fix the covariate for each store. The $25,000

threshold is equal to 130 percent of the 2008 poverty line for a family of 2.5 people,

the average U.S. family size for that year. The remaining covariates are equivalent

to those in Equations 4 and 5. Standard errors are clustered at the zip code-level.

Additional sensitivity checks are also conducted for each specification to test the

robustness of the 2007-2011 time period (Appendix Table 12).

4.4 Store Level EITC Analysis

As with the household level analysis, I compare the store-level estimates from

the SNAP benefit increase to those from cash income using the EITC. I calculate the

percent of tax filing households from each zip code that receive a tax refund in excess
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of their tax liability using the IRS Tax Statistics ZIP Code Data (SOI). I use the same

balanced panel from 2007 to 2011; however, the percent of EITC recipients from the

zip code population is not held fixed as it is in the store-level SNAP analysis. For

2008, the SOI data only includes the dollar amount of EITC refunds for a given zip

code, rather than the number of households receiving refunds. Therefore, I impute

the 2008 value with the zip code average for the surrounding years. I estimate the

e↵ect of an increase in a household’s cash income on store revenue for each of the

four main product categories using the empirical model:

log(Beer)st = ↵s + �t + �1pctEITCs ⇥ Sharet + (↵s ⇥ t) + (�s ⇥ �t) + "st, (7)

where pctEITC is the proportion, from 0 to 1, of households in a given zip code

receiving an EITC refund, and Share is the proportion of EITC refunds paid out in

a given month. The remaining terms are the same as Equations 4, 5, and 6.

4.5 Marginal Propensity to Consume Estimation

To enhance the economic interpretation and comparability of these treatment

e↵ects, I calculate the marginal propensities to consume that are implied by each

estimate. I calculate MPCs for each product category out of SNAP benefits as well

as out of cash. I also estimate MPCs based on both the household level and store

level results. At the household level, I estimate the MPC out of SNAP by dividing

the coe�cient of interest from Equation 1 by $52.50 – the average increase in SNAP

benefits per household following the ARRA.20 For the MPC out of cash, I divide the

coe�cient of interest from Equation 3 by $1,862 – the average EITC refund paid out

from 2006 to 2011. At the store-level, I also divide the dollar increase in store revenue

for each category by $52.50 for the SNAP benefit analysis and $1,862 for the cash

20CBO (2018) estimated that the ARRA increased SNAP benefits $21 per person, and the average
household size at the time was 2.5.
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income analysis. In addition, I divide everything by 17,919 – the average number of

households that shop at the average grocery store (Bruich 2014).

5 Results

In the following section, I present my estimates for the e↵ect of the 2009 SNAP

benefit expansion on grocery-related expenditures. In addition, I report my results for

the EITC cash-on-hand estimation. Section 5.1 and Section 5.2 discuss my household

level findings while Section 5.3 and Section 5.4 discuss my store level finds. The

section concludes with Section 5.5, which reports the implied marginal propensities

to consume out of SNAP benefits and out of cash for each of the four main CPG

product categories.

5.1 Household Level SNAP Results

In Table 3, I present results for the impact of the SNAP benefit increase on

household beer expenditure. All model specifications include month and household

fixed e↵ects. Column 1 reports the results with just month and household fixed e↵ects.

The point estimate for the coe�cient of interest, SNAP Eligible ⇥ Post Policy Change,

is 0.385, which means a SNAP recipient household spent $0.39 more on beer per

month as a result of the ARRA’s expansion of SNAP benefits. However, this result

is not statistically significant and the coe�cient is reduced when household linear

time trends as well as family size and regional fixed e↵ects are included (Columns 2-

3). In Column 4, propensity score reweighting balances treatment and control group

characteristics, causing the coe�cient to move slightly negative at -0.190, though still

remaining insignificant. The standard error of this preferred specification creates an

upper bound of 0.420 for the 95 percent confidence interval. Therefore, I can rule out

(at the 5 percent level) an increase in monthly beer spending of more than $0.42 due
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to the 2009 policy change.

In Table 4, I present results on household cigarette expenditure. From the

specification with only month and household fixed e↵ects (Column 1), I find a coe�-

cient of 0.332. This estimate moves up to 1.165 with the introduction of linear time

trends, family size fixed e↵ects, and regional fixed e↵ects, but back down to 0.131

after propensity score reweighting. Standard errors are large relative to point esti-

mates, varying from 1.2 to 1.6. However, I am 95 percent confident that the SNAP

benefit increase did not increase cigarette expenditure by more than $2.58 per month

for smoking households. As with beer and cigarette expenditure, I find little evidence

for an increase in hygiene and cleaning related purchases being made at grocery stores

following April 2009. In Table 5, I present my estimates, all of which are close to zero

and statistically insignificant, ranging from $0.05 to $0.41. According to my weighted

specification (Column 4), there is a 95 percent upper bound of $1.51.

By and large, I find that the SNAP benefit expansion had little e↵ect on

the expenditure of these three SNAP-restricted categories. The internal validity of

these results are substantiated by my food category results in Table 6, which as

expected, show a significant increase in household expenditure. In Column 1, with

only month and household fixed e↵ects, I find that the 2009 SNAP benefit increase

raised household monthly food expenditure by $4.46, significant at the 1 percent level.

When incorporating linear time trends, additional fixed e↵ects, and propensity score

reweighting, I estimate an increase of $3.78, significant at the 5 percent level with an

upper bound of $7.37 (Column 4).

In Figure 7, I test the parallel trends assumption for each product category, a

necessary pre-condition to ensure the validity of the di↵erence-in-di↵erences model.

All four tests include propensity score reweighting. The red vertical line in each graph

is located between 2008 and 2009 - just before the year that the ARRA expanded

SNAP benefits. In Panel A, it appears beer expenditure does not perfectly meet
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the parallel trends test, as the control and treatment groups slightly converge from

2007 to 2008. However, Panels B, C, and D, which show the cigarette, hygiene

and cleaning, and food categories, respectively, are much more parallel. The post-

treatment trends provide strong non-parametric evidence for the small expenditure

e↵ect in each SNAP-restricted category, since there is little change in the treatment

group’s average expenditure relative to the control group. On the other hand, yearly

food spending decreases at a much higher rate for the control group than the treatment

group following the ARRA expansion.

To investigate the pre-treatment condition in more detail, I also generate a

chart that displays the coe�cients and 95 percent confidence intervals from a regres-

sion that interacts SNAP eligibility with a dummy variable for each year from 2006 to

2011 (Figure 8). Each interaction variable can be interpreted as the treatment e↵ect

of being SNAP-eligible in a particular year. The 2006 coe�cient is dropped and acts

as the reference point. Based on the nature of this regression, the validity of my

identification strategy requires all coe�cients to be equal to zero prior to the policy

change. This condition is met by all four product categories. In addition, none of the

SNAP-restricted categories experience a sharp break from zero following the policy

change. The food category, however, shows a significant increase in expenditure for

2009 and 2011. The point estimates show an increase in food spending of approx-

imately $50, both for when the year is 2009 and 2011. All of these results provide

more non-parametric support for the household level SNAP results.

5.2 Household Level EITC Results

In Table 7, I report the EITC results for each of the four product categories.

Each column uses month fixed e↵ects, household fixed e↵ects, linear time trends, and

propensity score reweighting. Each coe�cient can be interpreted as the change in

spending that would occur if a household were eligible for an EITC refund, and 100
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percent of EITC refunds were paid out in that month. In Column 1, I estimate a

decrease in household monthly beer spending of -$0.03 and a 95 percent upper bound

of $0.91. In Column 2, I estimate an increase in cigarette expenditure of $2.32 and a

95 percent upper bound of $5.46, and in Column 3, I estimate a decrease in hygiene

and cleaning product spending of -$0.64 with a 95 percent upper bound of $0.52.

Lastly, I can rule out a large increase in food spending for households during the

month they receive an EITC refund, as I estimate a decrease in spending of -$3.32

with a 95 percent upper bound of $0.93.

5.3 Store Level SNAP Results

The results for the store level SNAP analysis are presented in Table 8. Columns

1-4 include month fixed e↵ects, store fixed e↵ects, store-specific linear time trends,

and the interaction between month fixed e↵ects and the market region of the store.

In Panel A, I show the county-level estimates from Equation 4 for each product cate-

gory. The dependent variables are measured in terms of logarithms. The coe�cients

should be interpreted as the percent increase in expenditures for a store located in a

county where 100 percent of its residents are on SNAP. However, to provide a more

informative interpretation, I discuss the corresponding coe�cients for a store located

in a county with 8 percent of its population on SNAP, which is the sample median. I

find point estimates of 0.191 and 0.009 for beer and cigarette spending, respectively

(Column 1 and Column 2). For beer, this translates into stores seeing a 1.53 percent

increase in beer expenditure, given a county-level SNAP population of 8 percent.

Neither the beer nor the cigarette results are statistically significant. However, I find

that the SNAP benefit increase leads to an increase in hygiene and cleaning product

spending of 1.50 percent – significant at the 1 percent level. Lastly, I estimate a

1.54 percent increase in food spending as a result of the SNAP benefit increase, also

significant at the 1 percent level.
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These results are consistent with my specification at the zip-code level in

Panel B. While the coe�cients are slightly smaller, the median zip-code has a much

larger SNAP population, making the e↵ect’s interpretation slightly larger. Beer and

cigarette spending remain insignificant around zero. Hygiene and cleaning product

spending, on the other hand, increases 3.67 percent, given a sample median of 37.1

percent - significant at the 5 percent level. Food spending increases by 4.93 percent,

significant at the 1 percent level. The less parametric specification included in Panel

C produces results that are closer to zero for each category, though still aligned with

the relative levels of each e↵ect.

5.4 Store Level EITC Results

For the store level EITC analysis in Table 9, coe�cients are interpreted as

the percent increase in store sales for a zip code where 100 percent of the population

receives an EITC refund and during a month where 100 percent of EITC refunds are

paid out. I find large and statistically significant coe�cients for the three SNAP-

restricted categories, but not for food. Specifically, if 100 percent of a store’s zip

code received an EITC refund, and all received it on the same month, beer sales

would increase by 45.7 percent. Cigarette spending and hygiene and cleaning product

spending would both increase by about 22 percent, and there would be no e↵ect on

food spending.

5.5 Implied MPC Estimates

Table 10 reports MPC estimates from SNAP benefits and cash income for each

of the four product categories – calculated as described in the last part of Section

IV.21 Panel A presents estimates generated by the household level analysis, while

21Table 13 in the Appendix reports the store level results in terms of dollars, rather than loga-
rithms, showing the values used to calculate the MPC.
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Panel B presents estimates generated by the grocery store-level analysis. Starting

with food, the MPC is significantly higher out of SNAP benefits than out of cash.

From the household level analysis, the point estimate for the MPC food out of SNAP

benefits is 0.0719 compared to a 95 percent upper bound of 0.0005 for cash. This

holds at the store-level analysis, which finds a MPC food out of SNAP benefits of

0.0402 compared to a 95 percent upper bound of 0.0011 for cash. For hygiene and

cleaning products, I also find a substantially higher MPC out of SNAP benefits than

out of cash income. I find a MPC of 0.0079 and 0.0106 out of SNAP benefits for the

household level and store level analysis, respectively. This compares to 95 percent

upper bound estimates of 0.0004 and 0.0009 for cash.

Unlike these categories, there is not a large di↵erence between SNAP benefit

estimates and cash estimates for beer and cigarettes. From the household level anal-

ysis, the point estimate for the MPC beer out of SNAP is -0.0036, whereas the 95

percent upper bound for cash is 0.0005. The corresponding estimates at the store

level are -0.0018 and 0.0009. Similarly, the point estimate for the MPC cigarettes is

smaller than the 95 percent upper bound for cash at both the household and store

level. All in all, the set of store level results are largely consistent with the household

results.

6 Discussion

The first noteworthy takeaway from my MPC estimates is that they are quite

small. The estimates for food, in particular, are much lower than the estimates put

forth by recent research. There are a couple factors that might be driving this. First,

my dataset does not allow me to directly observe whether a person or purchase was on

SNAP. Not all SNAP-eligible households end up enrolling in the program. Moreover,

I estimate eligibility solely based on past income, whereas in reality, eligibility is
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determined by current income as well as assets, immigration status, and cost-of-

living. Therefore, my proxy likely contains measurement error, biasing the estimates

downward.22 Second, the food category that I compile is a partial list of consumer

packaged goods, which might not reflect the change in consumption of other food

products – particularly random weight items like fresh produce and deli products.

It is possible that there is a disproportionate weight of inferior goods within the

food category, such as frozen dinner entrees or frozen pizza. Lastly, I analyze the

expenditure e↵ects of SNAP on the intensive margin rather than the extensive. In

other words, I study how a change in the amount of SNAP benefits impacts spending

– not the impact of participation in the program. This could cause lower estimates

than papers studying SNAP on the extensive margin, since mental accounting might

hold a stronger influence during the initial phase of program participation. Despite

these factors, my estimates are still significantly low enough to add nuance to the

literature on MPCF out of SNAP benefits.

Due to the slight downward bias of my MPC estimates out of SNAP, they

are best interpreted when compared to corresponding cash estimates, which are ex-

posed to the same factors of downward bias. Therefore, it is better to compare the

MPCF out of SNAP benefits to the cash estimates produced by my EITC design,

rather than the value 0.1, which is the MPCF out of cash estimated by past research

(Hoynes and Schanzenbach 2009). When comparing my MPCF estimates from SNAP

with my estimates from cash income, I find evidence of limited fungibility. This is

consistent with the findings of recent literature and the explanation that mental ac-

counting causes people to treat income in the form of an in-kind transfer di↵erently

than they would in the form of cash. Interestingly, this seems to be the case with

hygiene and cleaning products as well. Households are likely to purchase more of

these products following an increase in SNAP benefits than after an increase in cash

22Measurement error applies to the EITC proxy as well.
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income. This suggests that other large categories of grocery store merchandise might

also fall into the mental accounting bucket that is created by SNAP, despite being

SNAP-restricted. One explanation could be that the use of SNAP benefits acts as a

cue that reminds individuals of their benefit increase following the ARRA expansion,

prompting them to buy additional needed goods that also happen to be at the gro-

cery store. In contrast, both beer and cigarette consumption from SNAP benefits are

indistinguishable from their consumption out of cash. This suggests that households

are reacting to the 2009 SNAP benefit increase with a greater propensity to consume

products associated with basic living needs rather than alcohol and tobacco.

The relative comparisons between these three SNAP-restricted categories seem

to su↵er from a degree of economic insignificance, given their low magnitudes, but this

concern is mitigated when considering 95 percent upper bounds and the downward

bias that is present. However, the estimated comparisons between SNAP benefits and

cash may also be inhibited by the infrequent, once-per-year nature of EITC refunds.

My low estimates for consumption out of cash are consistent with the Permanent

Income Hypothesis (Friedman 1957). Households may view lump-sum EITC refunds

as transitory, smoothing their consumption over time rather than spending it all

at once. Another possibility is that the ARRA expansion of SNAP benefits was a

surprise, whereas EITC refunds are anticipated by the tax filer, and consumption

is adjusted before the cash actually reaches the household. Lastly, one should be

cautious when extrapolating claims on alcohol as a whole, given the fact that the

paper only analyzes beer and alcoholic cider. It is possible that there are substantial

di↵erences among the treatment and control groups’ consumption of hard alcohol and

that the SNAP benefit increase had a greater e↵ect on hard alcohol purchases. Still,

given the likely strong correlation between beer and hard alcohol consumption, this

is probably not the case, and the results would not be substantially di↵erent.
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7 Conclusion

The impact of benefits from the Supplemental Nutrition Assistance Program

on the consumption of restricted, SNAP-ineligible products is a largely under-researched

topic. Traditional economic theory suggests these products are theoretically unre-

stricted. Nevertheless, one of the driving factors for providing welfare in the form

of an in-kind transfer, rather than cash, is to exert greater control over the type of

consumption that the government is subsidizing. This paper examines this conflict-

ing dynamic by exploiting two quasi-experiments to compare consumption from a

SNAP benefit increase to consumption from a cash income increase. I estimate the

e↵ect of SNAP benefits by leveraging the 2009 American Recovery and Reinvestment

Act’s expansion of the program for all recipient households across the country. To

estimate the e↵ect of cash-on-hand, I leverage the payouts of Earned Income Tax

Credit refunds, which are predominantly paid in February and March. I find that

SNAP does not subsidize beer and cigarette expenditures any more than an increase

in cash income would. On the other hand, households spend substantially more on

food as well as hygiene and cleaning products with their SNAP benefits than they

do with cash. The limited fungibility of hygiene and cleaning products is particularly

interesting, since they are SNAP-restricted, suggesting that mental accounting can

extend beyond an in-kind transfer’s targeted good or service to other closely related

products. This paper o↵ers more insight into the ways in which in-kind transfers can

distort consumption behavior. It also contrasts with certain prevailing stereotypes

about beer and cigarette consumption patterns in low income households.

Future research in this area should prioritize data that directly observe SNAP

recipients and their respective consumption behavior. Potential directions include

examining variations in drug felon SNAP policies at the state level, measuring the

marginal propensity to consume hard alcohol out of SNAP benefits, considering other

SNAP-ineligible products that are outside the realm of the grocery store, and con-
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tinuing to explore the relationship between in-kind transfers, restricted consumption,

and mental accounting.
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8 Tables and Figures

Figure 1: Monthly SNAP Benefit Amount, by Household Size (FY 2017)

Note: Figure 1 plots the FY 2017 monthly SNAP benefit amount according to house-
hold size and monthly adjusted gross income. I assume that a household’s entire
income is earned income. I also assume that households with three people or less
receive the standard deduction of $157 and that households with four people receive
the standard deduction of $168. Lastly, I assume that all households also receive the
20 percent earned income deduction but no other deductions.
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Figure 2: SNAP Participation and Total Benefits, Pre-Post ARRA

Note: Figure 2 plots the yearly average for national SNAP participation (Chart A)
and the total amount of SNAP benefits distributed (Chart B) for the years before
and after the ARRA expansion of SNAP benefits. The vertical red line is located at
April 2009, the month in which the expansion occurred. The data are pulled from
the United States Department of Agriculture’s (USDA) Food and Nutrition Service
(FNS).
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Figure 3: EITC Amount, Married with 2 Children (Tax Year 2016)

Note: Figure 3 plots the phase-in and phase-out of the EITC as a function of annual
adjusted gross income for the 2016 tax year. The figure reflects data for a married
household that has two children and is filing jointly.
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Table 1: IRI CPG Product Catagories

SNAP-Ineligible

(1) (2) (3) (4)
Beer Cigarettes Hygiene and Cleaning Food

Beer/Alcoholic Cider Cigarettes Deodorant Carbonated Beverages

Diapers Co↵ee

Facial Tissue Cold Cereal

Household Cleaner Frozen Dinners/Entrees

Laundry Detergent Frozen Pizza

Paper Towels Hot Dog

Razor Blades Mustard and Ketchup

Razors Mayonaise

Shampoo Margarine/Butter

Toilet Paper Milk

Toothbrush Peanut Butter

Toothpaste Salty Snacks

Soup

Spaghetti/Italian Sauce

Sugar Substitutes

Yogurt

Note: Table 1 shows a breakdown of the four main product categories used throughout
the paper. Each subcategory is set by Information Resources Inc. and is sold as a
consumer packaged good. The categories are identical for both the store-level scanner
data and the household-level panel data.
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Figure 4: Geographic Distribution of Grocery Stores in Sample

Note: Figure 4 maps the geographic distribution of grocery stores from the 2007 to
2011 balanced sample of syndicated scanner data (IRI). Counties are shaded according
to the number of stores located there. Stores are located in 47 market regions.
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Table 2: Summary Statistics - Household Panel

Panel A: Demographics

(1) (2) (3)
Household Type: SNAP Non-SNAP All

Number of Households 323 929 1,253
Avg. Household Size 2.36 2.53 2.49
Percent Married 0.31 0.67 0.58
Percent Less Than High School 0.12 0.05 0.07
Percent Graduated High School 0.50 0.43 0.45
Percent Some College or Technical School 0.19 0.37 0.35
Percent Graduated College 0.09 0.14 0.13
Percent Unemployed 0.34 0.14 0.19
Percent White 0.94 0.98 0.97
Percent Black 0.04 0.01 0.02
Percent Asian 0.00 0.00 0.00
Percent Hispanic 0.01 0.00 0.00

Panel B: Consumption Patterns (monthly)

Number of Trips 116.8 121.4 120.2
(80.2) (72.0) (74.2)

Beer Expenditure $1.45 $3.21 $2.75
(7.7) (14.1) (12.8)

Units of Beer 0.14 0.32 0.27
(0.7) (1.9) (1.7)

Cigarette Expenditure $2.90 $6.50 $5.37
(14.1) (25.6) (23.4)

Units of Cigarettes 0.45 0.93 0.78
(2.1) (3.7) (3.3)

Hygiene & Cleaning Product Expenditure $9.87 $11.84 $11.33
(15.1) (17.1) (16.7)

Units of Hygiene & Cleaning Products 3.14 3.61 3.49
(5.0) (5.4) (5.3)

Food Expenditure $58.27 $68.02 $65.50
(45.0) (47.8) (47.3)

Units of Food 29.5 34.5 33.2
(22.3) (23.7) (23.4)

Note: Table 2 reports summary statistics for the households included in the IRI
syndicated panel dataset. Panel A shows a demographic breakdown for SNAP and
Non-SNAP-eligible households for the year 2008 - one of the two years in which IRI
measured demographic data. Panel B shows average monthly consumption patterns
for each household type with standard deviations presented in parentheses.
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Figure 5: Grocery Store SNAP Population at the County and Zip
Code-Level

Note: Figure 5 shows the distribution of SNAP household concentration in the coun-
ties (Chart A) and zip codes (Chart B) in which the stores in the sample are located.
Population proportions are based on 2008 measurements, the year prior to the ex-
pansion of SNAP.
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Figure 6: EITC Average Annual Refund Distribution (2006 - 2011)

Note: Figure 6 plots the average distribution of annual EITC refunds by month for
the years 2006 to 2011 - the period used for the EITC quasi-experiment. The data
come from Monthly Treasury Statements
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Table 3: Impact of SNAP Benefit Expansion on Household Beer
Expenditure (2006-2011)

(1) (2) (3) (4)
Dependent Variable: Beer Expenditure ($)

SNAP Eligible x Post Policy Change 0.385 0.001 -0.127 -0.190
(0.343) (0.321) (0.337) (0.311)

Household-Month Observations 90,216 90,216 90,216 90,216
R-squared 0.562 0.646 0.649 0.599
HH Linear Time Trends NO YES YES YES
HH Size FE x Month FE NO NO YES YES
Region FE x Month FE NO NO YES YES
Weighted NO NO NO YES

Note: Table 3 reports the di↵erence-in-di↵erences model estimates for the e↵ect of
the 2009 SNAP benefit increase on household beer expenditure. All regressions in-
clude month and household fixed e↵ects; the sample is balanced from 2006 to 2011.
Standard errors are reported in parentheses and clustered at the household-level. The
regressor of interest is an interaction between SNAP Eligible, a dummy variable equal
to 1 if the household is eligible for SNAP based on its demographic info, and Post
Policy Change, which is equal to 1 for any month after March 2009. *** p<0.01, **
p<0.05, * p<0.1
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Table 4: Impact of SNAP Benefit Expansion on Household Cigarette
Expenditure (2006-2011)

(1) (2) (3) (4)
Dependent Variable: Cigarette Expenditure ($)

SNAP Eligible x Post Policy Change 0.337 0.887 1.165 0.131
(1.610) (1.399) (1.467) (1.248)

Household-Month Observations 23,040 23,040 23,040 23,040
R-squared 0.476 0.605 0.612 0.561
HH Linear Time Trends NO YES YES YES
HH Size FE x Month FE NO NO YES YES
Region FE x Month FE NO NO YES YES
Weighted NO NO NO YES

Note: Table 4 reports the di↵erence-in-di↵erences model estimates for the e↵ect of
the 2009 SNAP benefit increase on household cigarette expenditure. All regressions
include month and household fixed e↵ects; the sample is balanced from 2006 to 2011
and only includes households that have purchased at least one unit of cigarettes
within the time frame. Standard errors are reported in parentheses and clustered
at the household-level. The regressor of interest is an interaction between SNAP
Eligible, a dummy variable equal to 1 if the household is eligible for SNAP based on
its demographic info, and Post Policy Change, which is equal to 1 for any month after
March 2009. *** p<0.01, ** p<0.05, * p<0.1
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Table 5: Impact of SNAP Benefit Expansion on Household Hygiene and
Cleaning Product Expenditure (2006-2011)

(1) (2) (3) (4)
Dependent Variable: Hygiene and Cleaning Expenditure ($)

SNAP Eligible x Post Policy Change 0.052 0.308 0.307 0.413
(0.466) (0.511) (0.534) (0.560)

Household-Month Observations 90,216 90,216 90,216 90,216
R-squared 0.456 0.510 0.515 0.549
HH Linear Time Trends NO YES YES YES
HH Size FE x Month FE NO NO YES YES
Region FE x Month FE NO NO YES YES
Weighted NO NO NO YES

Note: Table 5 reports the di↵erence-in-di↵erences model estimates for the e↵ect of the
2009 SNAP benefit increase on household hygiene and cleaning product expenditure.
All regressions include month and household fixed e↵ects; the sample is balanced
from 2006 to 2011. Standard errors are reported in parentheses and clustered at the
household-level. The regressor of interest is an interaction between SNAP Eligible,
a dummy variable equal to 1 if the household is eligible for SNAP based on its
demographic info, and Post Policy Change, which is equal to 1 for any month after
March 2009. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Impact of SNAP Benefit Expansion on Household Food
Expenditure (2006-2011)

(1) (2) (3) (4)
Dependent Variable: Food Expenditure ($)

SNAP Eligible x Post Policy Change 4.459*** 3.621** 2.978* 3.776**
(1.582) (1.652) (1.709) (1.833)

Household-Month Observations 90,216 90,216 90,216 90,216
R-squared 0.533 0.612 0.620 0.635
HH Linear Time Trends NO YES YES YES
HH Size FE x Month FE NO NO YES YES
Region FE x Month FE NO NO YES YES
Weighted NO NO NO YES

Note: Table 6 reports the di↵erence-in-di↵erences model estimates for the e↵ect of
the 2009 SNAP benefit increase on household food expenditure. The food category
is composed of various consumer packaged goods that are all eligible for purchase
using SNAP benefits. All regressions include month and household fixed e↵ects; the
sample is balanced from 2006 to 2011. Standard errors are reported in parentheses and
clustered at the household-level. The regressor of interest is an interaction between
SNAP Eligible, a dummy variable equal to 1 if the household is eligible for SNAP
based on its demographic info, and Post Policy Change, which is equal to 1 for any
month after March 2009. *** p<0.01, ** p<0.05, * p<0.1
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Figure 7: Household-Level Parallel Trends Test

Note: Figure 7 displays the average yearly expenditure from 2006 to 2011 for each of
the 4 product categories: beer, cigarettes, hygiene and cleaning products, and food. It
compares the SNAP-eligible treatment group with the SNAP-ineligible control group.
The vertical red line is marked between 2008 and 2009 and indicates the transition
to the ARRA expansion of SNAP benefits.
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Figure 8: Coe�cient Plots for Regressions of Year-Treatment
Interactions (2006-2011)

Note: Figure 8 plots the coe�cients and confidence intervals for interaction terms be-
tween a dummy variable equal to 1 for being SNAP-eligible (in the treatment group)
and a dummy variable for each year from 2006 to 2011. The interaction term between
SNAP-eligible and 2006 is dropped to avoid multicollinearity, making 2006 the refer-
ence point for the remaining terms. The regressions only include household and time
fixed e↵ects; standard errors are clustered at the household-level. Coe�cients are
equal to dollar expenditures for one of the corresponding product categories: beer,
cigarettes, hygiene and cleaning, and food. The vertical red line is marked between
2008 and 2009 and indicates the transition to the ARRA expansion of SNAP benefits.
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Table 7: Household-Level EITC Results (2006-2011)

(1) (2) (3) (4)
Dependent Variable ($): Beer Cigarettes Hygiene and Cleaning Food

EITC Eligible x Refund Share -0.030 2.315 -0.641 -3.321
(0.480) (1.604) (0.725) (2.171)

Household-Month Observations 90,108 21,444 90,108 90,108
R-squared 0.603 0.617 0.487 0.616

Note: Table 7 reports the estimates for the e↵ect of an EITC refund payment on
household grocery expenditure. All regressions include month, household, family size,
and regional fixed e↵ects; household-specific linear time trends; and propensity score
reweighting; the sample is balanced from 2006 to 2011. Standard errors are reported
in parentheses and clustered at the household-level. The regressor of interest is an
interaction between EITC Eligible, a dummy variable equal to 1 if the household is
eligible for EITC based on its demographic info, and Refund Share, which is equal to
the proportion of EITC refunds paid out in a given month. *** p<0.01, ** p<0.05,
* p<0.1
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Table 8: Impact of the SNAP Benefit Increase on Store-Level Revenue
(2007-2011)

Panel A: County-Level

(1) (2) (3) (4)
Dependent Variable (log $): Beer Cigarettes Hygiene and Cleaning Food

SNAP Share x Post Policy Change 0.191 0.009 0.187*** 0.193***
(0.254) (0.153) (0.066) (0.069)

Store-Month Observations 49,920 49,920 49,920 49,920
R-squared 0.987 0.968 0.976 0.965

Panel B: Zip Code-Level

(1) (2) (3) (4)
Dependent Variable (log $): Beer Cigarettes Hygiene and Cleaning Food

SNAP Share x Post Policy Change -0.021 -0.113 0.099** 0.133***
(0.174) (0.088) (0.042) (0.042)

Store-Month Observations 49,920 49,920 49,920 49,920
R-squared 0.987 0.968 0.976 0.965

Panel C: County-Level Tercile Buckets

(1) (2) (3) (4)
Dependent Variable (log $): Beer Cigarettes Hygiene and Cleaning Food

SNAP Bucket x Post Policy Change -0.017 0.001 0.009* 0.011**
(0.021) (0.010) (0.005) (0.005)

Store-Month Observations 36,060 36,060 36,060 36,060
R-squared 0.986 0.968 0.977 0.966

Note: Table 8 reports the estimates for the e↵ect of the 2009 SNAP benefit increase
on grocery store-level sales for each of four categories: beer, cigarettes, hygiene and
cleaning products, and food. All regressions include month and store fixed e↵ects,
store-specific linear time trends, month fixed e↵ects interacted with region; the sample
is balanced from 2007 to 2011. In Panel A standard errors are reported in parentheses
and clustered at the county level and the regressor of interest is SNAP Share, the
proportion of the county’s population that the store is located in receiving SNAP held
fixed at the July 2008 level, interacted with Post Policy Change, a dummy variable
equal to 1 for any month after March 2009. Panel B standard errors are clustered at
the zip-code level and SNAP Share is calculated as the proportion of store’s zip code
population on SNAP, estimated by 2008 income data. Panel C has standard errors
clustered at the county-level, and SNAP bucket is a variable for the tercile that the
county falls in based on SNAP population. All dependent variables are measured in
log($) units. *** p<0.01, ** p<0.05, * p<0.1
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Table 9: Store-Level EITC Results (2007-2011)

(1) (2) (3) (4)
Dependent Variable (log $): Beer Cigarettes Hygiene and Cleaning Food

EITC Share x Refund Share 0.457*** 0.219*** 0.216*** 0.039
(0.091) (0.045) (0.040) (0.039)

Store-Month Observations 81,744 85,776 74,376 72,828
R-squared 0.986 0.966 0.972 0.962

Note: Table 9 reports the estimates for the e↵ect of EITC refund payments on grocery
store-level sales for each of four categories: beer, cigarettes, hygiene and cleaning
products, and food. All regressions include month and store fixed e↵ects, store-
specific linear time trends, and month fixed e↵ects interacted with region; the sample
is balanced from 2007 to 2011. Standard errors are reported in parentheses and
clustered at the county-level. The regressor of interest is the interaction between
EITC Share, which is equal to the proportion of the store’s zip code population of
tax filers that received an EITC refund in excess of tax liability, and Refund Share,
the proportion of annual EITC refunds paid out in a given month. All dependent
variables are measured in log($) units. *** p<0.01, ** p<0.05, * p<0.1
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Table 10: Implied Marginal Propensity to Consume (MPC) Estimates

Panel A: Household-Level

From SNAP Benefits From Cash

(1) (2) (3) (4)
Product Category Point Estimate 95% Upper Bound Point Estimate 95% Upper Bound

Beer -0.0036 0.0080 0.0000 0.0005
Cigarettes 0.0024 0.0491 0.0012 0.0029
Hygiene and Cleaning 0.0079 0.0288 -0.0003 0.0004
Food 0.0719 0.1404 -0.0018 0.0005

Panel B: Store-Level

From SNAP Benefits From Cash

(1) (2) (3) (4)
Product Category Point Estimate 95% Upper Bound Point Estimate 95% Upper Bound

Beer -0.0018 0.0048 0.0006 0.0009
Cigarettes -0.0014 0.0024 0.0001 0.0003
Hygiene and Cleaning 0.0106 0.0202 0.0006 0.0009
Food 0.0402 0.0670 0.0005 0.0011

Note: Table 10 reports the estimates for the marginal propensities to consume out
of both SNAP benefits and cash (as measured by the EITC research design). Panel
A reports the estimates using the household-level analysis and Panel B reports the
estimates from the store-level analysis. Both point estimates and 95% upper bounds
are presented.
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9 Appendix

Table 11: Empirical Model Sensitivity Checks - Household-Level

Panel A: Time Period (2008-2010)

(1) (2) (3) (4)
Dependent Variable ($): Beer Cigarettes Hygiene and Cleaning Food

SNAP Eligible x Post Policy Change -0.011 -0.325 -0.083 0.363
(0.285) (1.198) (0.361) (1.249)

Household-Month Observations 85,500 13,896 85,500 85,500
R-squared 0.676 0.540 0.587 0.694

Panel B: Control Group 2006 - 2011 (<200% Poverty Line)

(1) (2) (3) (4)
Dependent Variable ($): Beer Cigarettes Hygiene and Cleaning Food

SNAP Share x Post Policy Change -0.397 0.194 0.310 3.022
(0.365) (0.494) (0.677) (2.189)

Household-Month Observations 54,072 54,072 54,072 54,072
R-squared 0.650 0.310 0.579 0.628

Note: Table 11 presents results for a time period sensitivity check (Panel A) and a
control group sensitivity check (Panel B). Panel A reports the di↵erence-in-di↵erences
model estimates for the e↵ect of the 2009 SNAP benefit increase on household ex-
penditure. All regressions include month, household, family size, and regional fixed
e↵ects; household linear time trends; and propensity score reweighting. The sample is
balanced from 2008 to 2010, instead of 2006 to 2011. Standard errors are reported in
parentheses and clustered at the household-level. Panel B uses the same specification
as Panel A, except the time period is 2006 to 2011 and the control group is defined as
any household with a combined pre-tax income between 130 percent and 200 percent
of the poverty line, instead of 250 percent. *** p<0.01, ** p<0.05, * p<0.1
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Table 12: Time Period Sensitivity Check - Store-Level (2008-2010)

(1) (2) (3) (4)
Dependent Variable (log $): Beer Cigarettes Hygiene and Cleaning Food

SNAP Share x Post Policy Change 0.101 0.081 0.014 0.076
(0.151) (0.140) (0.073) (0.071)

Store-Month Observations 35,604 35,604 35,604 35,604
R-squared 0.991 0.974 0.978 0.969

Note: Table 12 reports the estimates for the e↵ect of the 2009 SNAP benefit increase
on grocery store-level sales for each of four categories: beer, cigarettes, hygiene and
cleaning products, and food. All regressions include month and store fixed e↵ects,
store-specific linear time trends, month fixed e↵ects interacted with region; the sample
is balanced from 2008 to 2010 instead of 2007 to 2011. Standard errors are reported in
parentheses and clustered at the county level. All dependent variables are measured
in log($) units. *** p<0.01, ** p<0.05, * p<0.1
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Table 13: Intermediate MPC Calculations for Store-Level Analysis

Panel A: Zip Code SNAP

(1) (2) (3) (4)
Dependent Variable ($): Beer Cigarettes Hygiene and Cleaning Food

SNAP Share x Post Policy Change -1,674.29 -1,330.22 10,004.83** 37,793.10***
(3,173.55) (1,825.33) (4,577.72) (12,856.94)

Store-Month Observations 49,920 49,920 49,920 49,920
R-squared 0.945 0.966 0.972 0.965

Panel B: Zip Code EITC

(1) (2) (3) (4)
Dependent Variable ($): Beer Cigarettes Hygiene and Cleaning Food

EITC Share x Refund Share 20,241.10*** 3,707.21 20,390.56*** 15,192.49
(5,374.20) (2,724.38) (4,249.91) (10,437.56)

Store-Month Observations 81,744 85,776 74,376 72,828
R-squared 0.944 0.975 0.971 0.965

Note: Table 13 reports the estimates for the e↵ect of the 2009 SNAP benefit increase
on grocery store-level sales (Panel A) and the e↵ect of EITC refund payments on
grocery store-level sales (Panel B). Panel A and Panel B specifications are identical to
Table 8 Panel B and Table 9, respectively, except the dependent variable is presented
in $ units. Each coe�cient was used as the MPC estimate after being normalized
to a per household basis and scaled by the size of the average SNAP benefit or cash
increase. *** p<0.01, ** p<0.05, * p<0.1
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Cerdá, Magdalena, Ana V. Diez-Roux, Eric Tchetgen Tchetgen, Penny Gordon-
Larsen, and Catarina Kiefe. 2010. “The Relationship Between Neighborhood
Poverty and Alcohol Use: Estimation by Marginal Structural Models.”
Epidemiology 21 (4): 482–89.

Congression Budget O�ce (CBO). 2018. “A Review of CBO’s Estimate of the E↵ects
of the Recovery Act on SNAP.”

Crandall-Hollick, Margot L, and Gene Falk. 2018. “The Earned Income Tax Credit

49

http://scholar.harvard.edu/files/bruich/files/bruich_2014b.pdf


(EITC): An Overview.” Washington, DC: Congressional Research Service.
Cunnyngham, Karen. 2018. ”Trends in Supplemental Nutrition Assistance Program

Participation Rates: Fiscal Year 2010 to Fiscal Year 2016.” USDA Food and
Nutrition Service Report.

DiNardo, John, Nicole M. Fortin, and Thomas Lemieux. 1996. “Labor Market
Institutions and the Distribution of Wages, 1973-1992: A
Semiparametric Approach.” Econometrica 64 (5): 1001–44.

East, Chloe. 2018. “The E↵ect of Food Stamps on Children’s Health: Evidence from
Immigrants’ Changing Eligibility.” Journal of Human Resources Published
online before print.

Fox, Mary Kay, William Hamilton, and Biing-Hwan Lin. 2004. “E↵ects of Food
Assistance and Nutrition Programs on Nutrition and Health: Volume 3,
Literature Review.” Food and Nutrition Research Program.

Fraker, Thomas M, Alberto Martini, James C Ohls, Michael Ponza, and Elizabeth A
Quinn. 1992. “The Evaluation of the Alabama Food Stamp Cash-Out
Demonstration Vol. 1: Recipient Impacts.” Mathematica Policy Research
Report.

Fraker, Thomas M, and James C Ohls. 1992. “The E↵ects of Cash-out on Food Use
by Food Stamp Program Participants in San Diego.” IDEAS Working Paper
Series from RePEc.

Friedman, Milton. 1957. A Theory of the Consumption Function. Princeton, NJ:
Princeton University Press.
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