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Economic theory predicts that households who receive less in Supplemental Nutrition Assistance
Program benefits than they spend on food will treat SNAP benefits as if they were cash. How-
ever, empirical tests of these predictions draw different conclusions. In this study, we reexamine
this question using recent increases in Supplemental Nutrition Assistance Program benefits, the
largest of which was due to the American Recovery and Reinvestment Act of 2009. We find that
increases in benefits cause households to increase their food budget share by more than would be
predicted by theory. Results are robust to a host of specification tests.
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The Supplemental Nutrition Assistance Pro-
gram (SNAP), formerly known as the Food
Stamp Program, is the largest federal nutri-
tion assistance program in the country. Its
purpose is to increase the purchasing power
of low-income households who face finan-
cial barriers to accessing sufficient food.
Over the past decade, SNAP participation
has increased dramatically due to the last-
ing effects of the “Great Recession” and
an expansion of eligibility. SNAP benefits
account for between 10% and 15% of total
U.S. food-at-home spending and 50% of
food-at-home spending of low-income house-
holds (Wilde 2013). In 2009, the American
Recovery and Reinvestment Act (ARRA)
increased per household benefits by an
average of $80 per household. The imple-
mentation of the ARRA and the ongoing
controversy surrounding SNAP highlights the
need to examine the effectiveness of SNAP
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at meeting its stated goal: increasing the food
spending of needy households.

We study the effect of an unprecedented
increase in SNAP benefits on participant
households’ food expenditure. Because
income is fungible, theory predicts infra-
marginal households, that is, those who spend
more on food than they receive in benefits,
should treat in-kind transfers no differently
than an equivalent cash transfer. In other
words, SNAP benefits and income from other
sources are pooled. The implication is that
the marginal propensity to spend on food out
of SNAP benefits is the same as the marginal
propensity to spend out of equivalent cash.
Participation in the program should not
induce households to spend more on food
than they would with an equivalent increase
in cash income (Southworth 1945).

A large literature testing this hypothesis,
using a variety of identification approaches,
has drawn contradictory conclusions. One
strand of the literature compares food
spending of participant households to food
spending of nonparticipant households.
Typically these papers find the marginal
propensity to spend on food out of SNAP
is greater than the marginal propensity to
spend on food out of cash (see inter alia
Senauer and Young 1986; Fox, Hamilton, and
Lin 2004; Wilde, Troy and Rogers 2009).
A review of the early work in this vein
(Fraker 1990) finds a range of estimates:
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a dollar of benefits raises food spending
between 17 and 47 cents, whereas an equiva-
lent cash transfer would be expected to raise
food expenditure by five to ten cents.

Although results from the observational
studies are consistent, they largely predate
the “credibility revolution” (Angrist and
Pischke 2010) in microeconometrics. In this
case, the identification of a causal effect is
largely attributed to functional form. Selec-
tion into treatment, for example, the fact that
participants in voluntary social assistance
programs may differ from nonparticipants
in unobservable ways (see inter alia Currie
2003), are largely ignored. These differences
may affect participation decisions as well as
food expenditure decisions. Unobservable
differences between groups may confound
estimates of the program effects of par-
ticipation. In sum, these studies may not
directly account for the selection bias inher-
ent in empirical analyses on participation in
voluntary assistance programs.

A second strand of the literature addresses
this identification problem by using data from
a small number of “cash-out” experiments
in which a random sample of households
are provided with a cash transfer in place of
an in-kind transfer. These studies also draw
differing conclusions. Moffitt (1989) examines
the effects of converting food stamps into
cash in Puerto Rico in 1982 and finds this
cash-out had no effect on the food expen-
diture decisions of participant households;
food stamps were valued at roughly 100% of
their face value, a result consistent with stan-
dard theory. Using more recent data from
the 1990 San Diego cash–out experiment,
Levedahl (1995) finds the marginal propen-
sity to spend on food out of food stamps is
greater than cash. He attributes the differ-
ence to the “stigma” associated with food
stamp usage. Using the same data, Breunig
and Dasgupta (2002, 2005) find the marginal
propensity to spend on food is greater out
of food stamp benefits than equivalent cash.
However, rather than stigma, they attribute
the difference to intrahousehold bargaining
associated with benefit receipt in multi-adult
households; single-adult households behave
in a manner consistent with standard theory.
Finally, Whitmore (2002), also using the same
data, finds that inframarginal households
treat food stamps and cash identically. Note
that while some of this work has been pub-
lished relatively recently, the data are from
experiments that occurred a generation ago,

during a time when the Food Stamp Program
operated under a very different set of institu-
tional arrangements. Therefore, the responses
of participants to changes in the Food Stamp
Program of the 1980s and early 1990s are not
necessarily informative about how a SNAP
recipient in 2009 would respond to program
changes.

This article is perhaps closest in spirit to
recent work by Hoynes and Schazenbach
(2009). To address selection bias, the authors
leverage the phased implementation of the
Food Stamp Program during the 1960s and
1970s by exploiting variation of county-level
adoption of the program. Using 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 indicate that, for inframarginal
households, food stamp participation led
households to increase food expenditure by
similar rates as an equivalent cash transfer.
The upshot is that spending behavior of par-
ticipant households in the 1960s and 1970s
followed the prediction of standard theory.

It is an open question how relevant these
results are to the current program. SNAP has
changed considerably since the the period
studied by Hoynes and Schazenbach (2009).
Notable changes include the elimination
of the purchase requirement in 1979, the
implementation of electric benefit cards
(commonly referred to as EBT) and the con-
comitant reduction in the secondary market
for SNAP, as well as a reduction in stigma
associated with participation. The population
served by SNAP has changed considerably
since the program’s inception. Participa-
tion is considerably wider, having more than
tripled since the program’s inception, from
approximately 4% of the US population in
1971 (USDA 2011) to nearly 15% in 2011
(FRAC 2011). Half of all children in the
United States are expected to participate in
SNAP at some point in their lives (Rank and
Hirshl 2009). Indeed some current SNAP
participants may be third generation partic-
ipants. Although Hoynes and Schazenbach
improve on previous observational studies by
addressing selection, as with the experimen-
tal “cash-out” studies, it is an open question
as to whether these results are relevant for
understanding the behavior of current SNAP
participants.

This article estimates the effects of large
changes in SNAP benefits on the food
spending of participant households. After
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an increase in benefits, we find that house-
hold food spending increases more than
would be predicted by the Southworth
hypothesis; in other words, households do
not appear to treat increases in SNAP ben-
efits as cash. This article makes four main
contributions. First, we leverage the effect
of a large increase in program benefits to
identify the effect of increases in in-kind
transfers on inframarginal households. This
allows us to combine the best elements of
the observational studies with a credible
identification strategy. Second, we study
the current program; estimates of program
effects are directly relevant to policy makers.
Third, this article asks a slightly different
question than previous studies—how do
SNAP participants respond to increases in
their SNAP benefits?—a question of par-
ticular interest to economists and policy
makers. Finally, because we directly exam-
ine a recently implemented federal policy
intended to address the consequences of the
economic downturn, we can provide some
guidance as to its effectiveness.

The SNAP Program

As the largest food and nutrition program in
the United States, SNAP assists low-income
households in accessing sufficient food and
nutrition when facing financial hardship by
increasing household resources. Eligibility
to participate in the program is determined
by three financial criteria: (1) gross income,
(2) net income, and (3) asset level. House-
holds may also be categorically eligible if
they participate in other welfare assistance
programs such as Temporary Assistance to
Needy Families (TANF) and Supplemental
Security Income (SSI).

Over the past 30 years, SNAP has under-
gone a number of policy changes that affect
eligibility and benefit levels. Originally called
the Food Stamp Program, the program was
introduced as a series of pilot programs in
a select number of counties throughout the
United States during the early 1960s. The
program was created not only to assist needy
households in nutritional access but also
to strengthen the agricultural economy. It
was expanded over the next decade and was
widely available by 1974. During the 1980s
and 1990s, the federal government imple-
mented a number of policies to cut benefits
and restrict eligibility, most notably via The

Personal Responsibility and Work Oppor-
tunity Act of 1996 (PRWORA). After the
implementation of PRWORA, participation
declined faster than policy makers antici-
pated. In response, 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, reducing
administration costs, and fraud, as well as
stigma associated with food stamp use. By
2008, policy makers emphasized nutrition
access and established pilot programs to edu-
cate participants and encourage consumption
of healthy foods. The Food Stamp Program
was officially renamed SNAP, the Supplemen-
tal Nutrition Assistance Program, in order to
articulate the new focus on nutrition.

As a result of the “Great Recession” of
2007–2008 and the subsequent slow recov-
ery, entitlement programs, notably SNAP,
have seen important increases in enroll-
ment. SNAP enrollment increased from
around 11% of the U.S. population in 2008
to 15% of the U.S. population by 2011. The
American Recovery and Reinvestment Act
(ARRA) was implemented in February of
2009 in order to stabilize the U.S. economy.
Commonly known as the “Stimulus Pack-
age,” the ARRA injected $224 billion into
entitlement programs. SNAP received an
increase in funding of nearly $20 billion that
allowed the program to increase adminis-
trative funding, temporarily eliminate time
limits of participation for able-bodied adults,
and increase per household benefits. ARRA
increased maximum benefits by 13.6% for
a SNAP household. On average, household
benefit levels increased by $80 per month
for a household of four. Table 1 reports the
average SNAP benefit level for a family of
four between 2005 and 2012.

Table 1. Average Benefit Levels – Family of
Four

Average Percent
Period SNAP Change

Benefit in Benefit
Family of 4 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%
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Figure 1. Maximum allotment for family of
4: 1985–2011

While the ARRA led to an unprecedented
increase in benefits, maximum benefit lev-
els for participant households have been
adjusted over the past 30 years due to policy
shifts. Figure 1 illustrates the changes in max-
imum benefit levels for a family of four in
1987 dollars. The figure shows that, through-
out the 1980s, benefit levels remained fairly
stable. In the early 1990s, benefits increased
by $3 billion when maximum allotment was
increased from 100% to 103% of the Thrifty
Food Plan, a low cost diet plan to which ben-
efits are pegged, but subsequently declined
in real terms as a direct result of Personal
Responsibility and Work Opportunity Act
of 1996 and the change in maximum allot-
ment calculation. Finally, we see that the
increase in benefits after the implementa-
tion of the ARRA in 2009 was exceptionally
large. This increase in benefits offers an
opportunity to estimate the effects of a large
change in benefits on spending habits of
participant households.

Conceptual Framework

Figures 2 and 3 provide the basis for our
empirical approach. Figure 2 lays out the
textbook treatment of how households
respond to an in-kind transfer. As the
value of the in-kind transfer increases, the
kinked household budget constraint shifts
out, allowing for an increase in food and
nonfood spending. Because income is fun-
gible, as long as the household remains
inframarginal, increases in resources should
not induce substitution between goods.

We follow recent work in the area by
Wilde, Troy, and Rogers (2009) and adopt
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Figure 3. Engel curves: labeling effect

an Engel curve approach. This allows us
to estimate how food share responds to an
increase in benefit levels while controlling
for the effect of changes in total expen-
diture. Figure 3 provides some intuition.
When households experience an increase in
resources, in this case SNAP benefits, total
expenditure increases and household expen-
diture moves along the Engel curve from
point A to point B. Following Engel’s law,
as total expenditure increases, food’s expen-
diture share falls; food both is a necessity
and a normal good. But if a household has
a higher propensity to spend on food out of
SNAP benefits than out of total expenditure,
food share will shift off the Engel curve from
point B to point C. As a result, our empirical
specification is designed to credibly identify
a shift from B to C, holding total expenditure
constant.

Data

Our sample is drawn from the Consumer
Expenditure Quarterly Interview Survey
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(CEX). The CEX is administered quarterly
by the Bureau of Labor Statistics and rep-
resents the U.S. civilian noninstitutionalized
population. Participating households are
interviewed once per quarter for five con-
secutive quarters. Each quarter contains
approximately 7,000 participating house-
holds. Participating households, or “con-
sumer units,” are either single families in a
household, a financially independent person
living in a household alone or with others,
or two or more people who make financial
decisions jointly. We will use consumer unit
and household interchangeably to describe
our unit of analysis.

The CEX collects data on large purchases
such as property and vehicles as well as reg-
ular purchases such as food expenditure and
rent. The CEX also contains detailed demo-
graphic information such as age, race, gender,
marital status, family number, and annual
salary as well as welfare program participa-
tion and benefit amount. In order to observe
the same household under two different
benefit regimes, we follow households across
survey quarters. A potential issue is that
the survey follows addresses and not spe-
cific households. Because of this, we exclude
households whose demographic variables
were inconsistent over the survey period.
For example, a household is dropped from
the sample if age changes by more than one
year or family size changes implausibly. Fur-
ther, we exclude households with six or more
children

Throughout the period of analysis—with
the notable exception of April 2009—benefit
level changes typically occur in October of
each year. Because a household appears
multiple times in the survey, we use the lon-
gitudinal quality of the data set to observe
households before and after an increase in
benefits. We create a dummy variable that
indicates whether the household responds
to the survey before or after an increase in
SNAP benefits. This variable, After, will take
on the value of zero in the period before a
benefit increase and one after an increase.
Each dummy is specific to a household’s
timeline in the survey.

As with virtually all nationally represen-
tative survey data, the households in the
CEX under-report participation in SNAP.
A number of studies have explored mea-
surement error in the context of reporting
SNAP participation (Taeuber et al. 2004;
Gundersen and Kreider 2008; Czajka et al.

2012; Kreider et al. 2012). These studies find
that up to one in five households misreports
participation status. In our total sample,
the SNAP participation rate ranged from
4.5% in 2007 to 7.2% in 2010. This is much
smaller than statistics reported by the USDA.
In 2007, nearly 9% of the US population
participated in SNAP. By 2010, this figure
rose to 15%. As a result, our control group
almost certainly erroneously contains SNAP
participants. If SNAP benefits are treated as
cash, treatment and control groups will not
respond differentially to a benefit increase,
and the difference in the change in food
spending between the two groups will be
zero. However, if SNAP benefits are spent
disproportionately on food, the contaminated
control group will spend a greater share of
total expenditure on food than would an
uncontaminated control group. As a result,
the difference in the change in food spending
between the two groups will be smaller than
the true difference. To the extent that we find
an effect, it will be an underestimate of the
true magnitude.

The large increase in benefits in April 2009
resulting from the ARRA may have induced
households to participate in the program. In
other words, it is possible that the higher ben-
efits encouraged nonparticipant households
that were previously eligible to enroll in the
program. In order to avoid any confounding
issues associated with changes in the partic-
ipant population, our sample only includes
two types of households: (1) households that
were participants in the program before and
after the policy changes, and (2) households
that were never participants in the program.
By including only these groups, we avoid
including households that were induced to
join the program due to higher benefits or
expansion of eligibility.

Empirical Approach

To estimate the effects of the benefit level
changes on food–at–home expenditure, we
consider the period 2007 through 2010, a
period in which SNAP benefits experienced
several large discrete increases.1 Two factors
may confound estimates: (1) the macro-
economic volatility of the time period under

1 In 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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analysis and (2) seasonality associated with
the timing of benefit changes. First, the time
period of our analysis was unusually volatile
due to a severe recession. It is possible that
households altered their expenditure dur-
ing this time period regardless of whether
or not they participated in SNAP. Second,
benefit level changes traditionally occur
on October 1st of each year. In most cases,
interviews before the benefit change occur
during summer months and interviews after
the change occur during late fall and winter
months, capturing expenditure during differ-
ent periods. As a result, these before/after
comparisons may conflate program effects
with seasonal effects.

To separate the effects of benefit increases
from recent macroeconomic conditions
and seasonality, we use a difference-in-diff-
erence design. Implementing a difference-in-
difference model requires a control group.
To this end, we use a matching on observ-
ables approach (specifically, Coarsened Exact
Matching [CEM]; Iacus, King, and Porro
2011) to create a quasi-control group with a
distribution of explanatory variables similar
to the treatment group. This process impro-
ves the balance of observables between the
treatment and control group. By balancing
the data, we are able to compare two like
groups who differ on observables only by
whether they are program participants. In
this way, we control for unobservable macro-
economic and seasonality effects—assuming
they are common to participants and non-
participants alike—that might bias estimates.

To balance treatment and control groups,
we coarsen specific demographic variables
by recoding continuous variables into well-
defined categories and match households
that fall within the same categories. For
example, instead of matching the treatment
and control groups by the exact family size
reported in the data, we coarsen the Family
Size variable by creating three categories
for family size: family size less than or equal
to two, family size between three and five,
and family size greater than five. Likewise,
we coarsen the Age variable to match treat-
ment and control groups by age categories.
Categories include ages below 20, between
20 and 35, between 36 and 50, between 51
and 65, and above 65. Households that fall
within the same categories are then matched.
We also match using race dummies, marital
status, income brackets, and employment.
Following Ho et al. (2011), we use CEM to

construct a quasi-control group of nonpartic-
ipants that resembles our treatment group of
SNAP participants and discard unmatched
data; our sample consists of only matched
households. From here, we exclude nonpar-
ticipant households with total expenditure
150% greater than average total expenditure
of participating households.2

We retain only households that are infra-
marginal before and after benefits increase,
in other words, households that—according
to theory—should treat an increase in SNAP
benefits as equivalent to a cash transfer.
Because benefit levels increase, the number
of inframarginal households might decrease
in the second period. We find that roughly
3% of our matched sample moves from infra-
marginal to extramarginal after the benefit
increase. These households are excluded from
the analysis.

Table 2 contains summary statistics for our
matched sample. Food expenditure and total
expenditure levels differ between groups. The
share of household total budget allocated
toward food at home is higher for SNAP
households than non-SNAP households.
Predictably, food away from home is lower
in participant households as is the share of
expenditure allocated toward food away
from home. Finally, total expenditure lev-
els are similar between groups due to the
sample construction process. Demographics,
however, differ between the treatment and
control groups. These differences are sugges-
tive of the issues faced by the observational
work cited above. Even after matching, our
quasi-control group is more racially homo-
geneous, more likely to be headed by a male,
more likely to be married, more likely to be
employed, and, on average, more likely to
have a smaller family. Because the increases
in SNAP benefits were plausibly exogenous
to individual households, in other words,
participant households had no direct effect
on program benefit levels, the differences
between the treatment and quasi-control
group are less problematic.

Our discussion of the difference-in-
difference approach follows Angrist and
Pischke (2008). The difference-in-difference
model assumes that participants and nonpar-
ticipants would experience similar trends in
food-at-home expenditure absent the policy
change. Because we are specifically interested

2 Results are robust to a wide range of alternative cut-offs.
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Table 2. Summary Statistics 2007–2010 (by Quarter)

SNAP Participants Nonparticipants

Variable Mean Std. Dev. Mean Std. Dev.

Food at Home Exp 531.13 369.09 438.36 252.48
Share FAH of Total 19.49 10.42 15.50 8.24
Food Away Exp 96.45 160.49 142.15 177.59
Share FAFH of Total 2.88 4.13 4.67 5.70
Total Exp 3,104.79 2,349.28 2,970.54 1,034.67
SNAP Amount 426.02 458.86
Black 0.264 0.441 0.124 0.329
White 0.699 0.457 0.860 0.347
Asian 0.019 0.136 0.012 0.108
Female 0.737 0.440 0.572 0.495
Married 0.272 0.445 0.326 0.469
Employed 0.460 0.498 0.559 0.496
Family Size 2.921 1.783 1.833 1.167
Observations 2,940 15,997

in the effect of an increase in benefit level
on participant households, the difference-
in-difference approach allows us to control
for differences between time periods that
affect changes in expenditure behavior in
both participant and nonparticipant house-
holds, namely, the macroeconomic conditions
and seasonality induced by timing of benefit
increases.

We define each household as a partici-
pant, h = 1, or a nonparticipant, h = 0. Each
household reports the food-at-home share of
total expenditure before and after a policy
change where w1t represents food-at-home
budget share of a participant and w0t rep-
resents food-at-home budget share for a
nonparticipant.3 The policy change occurs
in two separate time periods represented by
t; t takes on a value of zero before a policy
change and one after a policy change.

For nonparticipating households, expected
food-at-home budget share is determined
by specific household characteristics, ηh,
and time effects experienced by all house-
holds, γ. Therefore, the food-at-home budget
share equation for each nonparticipant
household is

(1) w0t = ηh + γ ∗ t + ε0t .

Including participants in the analysis, we add
a SNAP participation dummy, Dh, to the

3 Due to restrictions on what households can purchase with
food stamps, we use measures of food-at-home budget share
rather than total food expenditure as the outcome variable for
participants. In most cases, participant households are prohibited
from using food stamps to purchase food-away-from-home items
such as restaurant food and fast food.

food-at-home budget share equation.

(2) wht = ηh + γ ∗ t + βDh∗t + εht

where β is the effect of SNAP participation
on food-at-home budget share.

This is followed by the difference of the
expected food-at-home budget share by
nonparticipants before and after the policy
change

E(wht|h = 0, t = 0) − E(wht|h = 0, t = 1)(3)

= γ0 − γ1

and the difference of the expected food-at-
home budget share by participants before
and after the policy change

E(wht|h = 1, t = 0) − E(wht|h = 1, t = 1)(4)

= γ0 − γ1 + β.

From here, we can estimate adjustments in
food-at-home budget share by SNAP partic-
ipants after the policy change by estimating
the average treatment effect on the treated

E(wht|h = 0, t = 0) − E(wht|h = 0, t = 1)(5)

− E(wht|h = 1, t = 0)

− E(wht|h = 1, t = 1) = β

where β is the causal effect of SNAP benefit
level change on the food-at-home bud-
get share of SNAP participants. Using this
approach, we are able to difference out the
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Table 3. Difference-in-Difference – Food-at-Home

Difference in
Before After Difference

Food at Home Share Treatment 18.83 18.93 0.41
(0.499) (0.617)

Control 15.34 15.03
(0.401) (0.428)

Food at Home Exp Treatment 511.07 552.16 45.24
(15.83) (20.06)

Control 446.54 442.39
(11.62) (12.58)

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

The simplest difference-in-difference
model relies on sample means. Table 3 illus-
trates the difference-in-difference approach.
Our treatment group increases their food-
at-home budget share by 0.5% before and
after the benefit change. Our control group
decreases their budget share by 2%. The
resulting difference-in-difference estimate is
0.41%. If we look at levels rather than budget
shares, the difference-in-difference estimate
is $45. The average recipient household in
the sample saw SNAP benefits increase by
$64. In other words, they spent approximately
64% percent of the benefit increase on food
at home.

The simple comparison of means above
does not control for a host of potential con-
founders, notably total expenditure. To this
end, we embed the difference-in-difference
identification strategy in a standard Working-
Leser Engel curve specification to estimate
the effects of the benefit level change on
food-at-home’s share of total expenditure.
We write

wht = α1 + α2Aftert + β(SNAPht
∗Aftert)(6)

+ α3 ln(TotalExpht) + ηh

+ δt + γt + εht

where Aftert is the policy dummy; ln
TotalExpht is the natural log of total house-
hold expenditure; ηh is a household fixed
effect; and finally, δt and γt are month and
year fixed effects.

We estimate both a discrete and a con-
tinuous measure of participation in SNAP.
The discrete specification is the standard
difference-in-difference estimator where we
interact SNAP, a participation dummy equal

Table 4. Main Results: 2007–2010

(1) (2)

Food-at-Home Food-at-Home
Variables Share Share

After −0.203∗∗ −0.179∗
(0.096) (0.095)

DiD1 0.723∗∗
(0.326)

DiD2 0.118∗
(0.647)

ln TotalExpht −4.716∗∗∗ −4.718∗∗∗
(0.405) (0.406)

Constant 53.275∗∗∗ 53.292∗∗∗
(3.208) (3.201)

Observations 19,328 19,328
R-squared 0.0750 0.0745

Notes: Regressions include household, year, and month fixed effects.
Cluster robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ represent
10%, 5%, and 1% significance levels, respectively.

to zero if households are nonparticipants
and one if households are participants, with
After, a policy dummy equal to one after
the increase in SNAP benefits. For the con-
tinuous measure of treatment, we interact
the natural logarithm of SNAP benefits,
Log SNAP, with After. These distinct speci-
fications allow us to distinguish between the
average effect of SNAP benefit increases
on food-at-home’s share of total expendi-
ture for all participating households and
the marginal effect of an additional dollar
of benefit levels on food-at-home’s budget
share.

Results

Table 4 presents our main results. Column
(1) contains results for the discrete specifica-
tion, and column (2) contains results for the
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continuous treatment specification. Note that
budget shares, wht , are multiplied by 100 in
order to ease interpretation.

The key policy variable for the discrete
specification reported in column (1) is the
difference-in-difference estimator, DiD1,
which estimates the effect of the policy
change on the food-at-home budget share
of participant households. We find that
participating households increased the share
of total expenditure allocated toward food
at home by nearly 0.72% 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 3 is
roughly 0.72%.

Similarly, in the continuous treatment
reported in column (2), the difference-
in-difference estimator, DiD2, indicates
participating households increase their share
of total expenditure allocated toward food at
home by 0.12% in response to a 1% increase
in SNAP benefits, above and beyond the
effect of increased household resources on
food-at-home expenditure.

Our results indicate that food share
increases in response to increases in ben-
efits. Recall our sample consists only of
inframarginal households, and assuming that
income is fungible, theory predicts food share
should decline after changes in benefit lev-
els as illustrated in figure 1. Food at home
is a normal good; therefore, an increase in
resources should lead to more food spending.
But because food is also a necessity, increased
resources should lead to a lower food share
(this is Engel’s law). While we assert the large
benefit change was exogenous to individual
households, our empirical approach does
not rely on this assumption. In fact, benefit
level changes that are not exogenous may
have similar effects. 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.

Sensitivity

A key assumption of difference-in-difference
model is that participants and nonpar-
ticipants experience similar trends in
food-at-home budget shares absent the
policy change. To investigate deviations from
this maintained assumption, we consider a

number of placebo specifications including
placebo periods before and after the policy
change where benefit levels were constant,
and a placebo good, food away from home,
which cannot be purchased with SNAP
benefits. Finally, to address concerns about
misreporting in the CEX, we reestimate
our main specification using data from the
Current Population Survey.

Periods Before and After the Policy Change

To test whether households experience sim-
ilar trends when benefits are not changing
in a systematic way, we create a placebo
policy dummy for the two consecutive quar-
ters prior to the policy change and the two
consecutive quarters after the policy change
within each household’s timeline in the sur-
vey. In the first robustness check, we consider
the time period before the policy change.
For example, if a household experiences an
increase in benefits in the third quarter of
its survey participation, we 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 house-
holds experience the policy change in quarter
4, the placebo policy dummy takes on the
value of zero in quarter 2 and one in quar-
ter 3. This is a direct test of the the central
assumption in the difference-in-difference
approach as to whether treatment and con-
trol groups are experiencing similar trends
before the increase in benefits.

Our model uses a placebo policy dummy,
Placebo 1, in place of After, and difference-
in-difference placebos, Placebo 1 DiD1,
which interacts SNAP with Placebo 1, and
Placebo 1 DiD2 which interacts ln SNAP with
Placebo 1. Results are shown in columns (1)
and (2) of table 5. We find that the placebo
difference-in-difference point estimates are
smaller in magnitude and are not statisti-
cally significant. This implies that any trends
prior to the policy change were experienced
similarly by participant and nonparticipant
households alike. In other words, absent
the policy change, SNAP participants and
nonparticipants experience similar trends in
food-at-home expenditure.

As a further check on the validity of the
assumptions of the difference-in-difference
model, we create a similar placebo policy
dummy for the two consecutive quarters
after the policy change for each household.
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Table 5. Placebo Results: Before and After Policy Changes

Before After

(1) (2) (3) (4)

Food-at-Home Food-at-Home Food-at-Home Food-at-Home
Variables Share Share Share Share

Placebo 1 0.123 0.106
(0.117) (0.116)

Placebo 1 DiD1 0.043
(0.398)

Placebo 1 DiD2 0.035
(0.081)

Placebo 2 −0.137 −0.132
(0.145) (0.145)

Placebo 2 DiD1 0.141
(0.382)

Placebo 2 DiD2 0.509
(0.078)

ln TotalExpht −4.725∗∗∗ −4.727∗∗∗ −4.722∗∗∗ −4.724∗∗∗
(0.405) (0.405) (0.405) (0.405)

Constant 53.269∗∗∗ 53.282∗∗∗ 53.293∗∗∗ 53.636∗∗∗
(3.204) (3.204) (3.202) (3.202)

Observations 19,328 19,328 19,328 19,328
R-squared 0.0703 0.0707 0.0706 0.0709

Notes: Regressions include household, year, and month fixed effects. Cluster robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ represent 10%, 5%,
and 1% significance levels, respectively.

For example, if households experience a pol-
icy change in quarter 2, the placebo policy
dummy take on the value of zero in quar-
ter 3 and one in quarter 4. We then create
new difference-in-difference variables using
the placebo dummy. The corresponding
difference-in-difference variables are Placebo
2 DiD1 and Placebo 2 DiD2. Results are
shown in columns (3) and (4) of table 4. As
above, the placebo difference-in-difference
estimates are small relative to our 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.

Food Away from Home and Total
Expenditure

Results indicate that large benefit level
changes due to the ARRA has a dispropor-
tionate effect on household food-at-home
expenditure share. To further check the
robustness of our results, we now consider
a placebo good: food away from home.
SNAP restricts the kinds of foods partici-
pants can purchase with benefits; food away

from home such as restaurant and fast food
are excluded. Because of this, we would
not expect to see an increase in food-away-
from-home’s budget share as a result of
increased SNAP benefits. To test this, we
run our main specification (equation 6) but
use food-away-from-home’s share of total
expenditure as our outcome variable. Results
are presented in columns (1) and (2) of
table 6. Difference-in-difference estimates
are small in magnitude and not statistically
significant. Note that the coefficient on total
expenditure is positive and significant, as one
would expect from a luxury. The implication
is that the increase in resources associated
with the ARRA did increase food-away-
from-home spending. The small (and not
statistically significant) difference in differ-
ence coefficient tells us that the increase
is no more than we would expect from the
increase in resources. Put differently, in the
context of figure 2, we see a shift from point
A to point B but no subsequent shift to
point C.

Finally, one concern is that results are
driven by changes in total expenditure—in
other words, results are driven by changes
in the denominator of our outcome vari-
able rather than in the numerator. To test
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Table 6. Placebo Results: Food Away from Home and Total Expenditure

(1) (2) (3) (4)

Food-Away-from- Food-Away-from- Total Total
Variables Home Share Home Share Expenditure Expenditure

After −0.113 −0.116 −1.319 −3.032
(0.068) (0.067) (10.184) (10.346)

DiD1 0.084 0.023
(0.164) (0.031)

DiD2 −24.047 −2.549
(46.987) (8.898)

ln TotalExpht 0.573∗ 0.572∗
(0.320) (0.320)

Constant 0.612 0.612 2,998.193∗∗∗ 2,998.152∗∗∗
(2.444) (2.444) (5.699) (5.687)

Observations 19,328 19,328 19,328 19,328
R-squared 0.0024 0.0022 0.0007 0.0021

Notes: Regressions include household, year, and month fixed effects. Cluster robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ represent 10%, 5%,
and 1% significance levels, respectively.

for this, we replace food-at-home share with
total expenditure in our main specification.
The results, shown in columns (3) and (4)
of table 6, indicate that total expenditure
does not change significantly as a result of an
increase in resources. Results in this section
are consistent with a policy change that only
affected households’ decisions on expendi-
ture on food at home but not in food away
from home or total expenditure.

Current Population Survey—Food Security
Supplement

As noted above, SNAP participation is under-
reported amongst CEX survey respondents.
A series of articles, notably Gundersen and
Kreider (2008) and Kreider et al. (2012),
make clear that, in the presence of substantial
reporting error about participation, drawing
definitive conclusions about the effects of
SNAP can be challenging.

As a further robustness check, we repeat
our main analysis using data from a different
survey, the Current Population Survey—Food
Security Supplement (CPS–FSS).4 While
the CPS–FSS is not without issue, the SNAP
participation rate in the CPS–FSS is 7.4%,
compared to 5% in the CEX and compared
to 15% in the population at large over this
period (FRAC 2011). Our sample of CPS–
FSS households reports an average increase
in benefits of 9%, compared to an average

4 We thank an anonymous referee for this suggestion.

increase of 17% among CEX households; this
is consistent with underreporting in the CEX.

Households that participate in the CPS–
FSS are interviewed in two successive
Decembers. For example, if a household
participates for the first time in December
of 2008, the same household will again par-
ticipate in December 2009. As a result, we
observe household spending during a period
before and a period after a benefit increase.
The CPS–FSS collects detailed information
on SNAP participation as well as asking a
general purpose question about food expen-
ditures. A one shot recall question is thought
to be somewhat less accurate than the more
detailed questioning that occurs in the CEX
(Browning and Crossley 2009). A further
disadvantage in the CPS–FSS is that we do
not observe households immediately before
and immediately after an increase in benefits.

As before, our sample consists only of
inframarginal households. We use CEM to
create balanced treatment and control groups
using the same criteria as in our original
analysis. Our treatment group consists of
households that have reported participat-
ing in SNAP in the month of December of
both the year before the benefit increase
and the year after the increase. Our con-
trol group are demographically similar
nonparticipants—either before or after.

We estimate a model that is similar to our
main specification presented in equation (6);
it differs slightly because of differences in the
expenditure information collected between
the surveys. First, because the CPS–FSS does
not collect information on total expenditure,
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Table 7. CPS – FSS: Food and Supermarket Expenditure

(1) (2) (3) (4)

Log Food Log Food Log Food Away Log Food Away
Variables Expenditure Expenditure from Home from Home

CPS After −0.018∗∗∗ 0.020∗∗∗ −0.011 −0.002
(0.005) (0.005) (0.008) (0.011)

CPS DiD1 0.127∗∗∗ −0.078
(0.0021) (0.050)

CPS DiD2 0.0005∗∗∗ −0.000
(0.008) (0.000)

Constant 4.553∗∗∗ 4.552∗∗∗ 3.326∗∗∗ 3.310∗∗∗
(0.003) (0.004) (0.006) (0.007)

Observations 58,052 38,509 37,041 24,183
R-squared 0.001 0.002 0.006 0.004

Notes: Regressions include household, year, and month fixed effects. Cluster robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ represent 10%, 5%,
and 1% significance levels, respectively.

we use the natural log of the previous week’s
food expenditure as the outcome variable of
interest rather than budget shares as in our
main specification. Second, the before/after
indicator CPS After takes on the value of
zero in a household’s first year in the survey
and one in the household’s second year in the
survey.

Finally, we consider two participation
measures: (1) CPS SNAP, a SNAP dummy
representing participation in the program
over the past month; and (2) CPS SNAP
Amount, representing the average amount of
monthly benefits the household received. As
a robustness check on this exercise, we repli-
cate the earlier placebo test using data on
food-away-from-home expenditure collected
in the CPS–FSS.

Results of this exercise are reported in
table 7 and echo earlier findings. CPS DiD1
and DiD2 are the interactions between CPS
After and the two measures of SNAP partici-
pation: CPS SNAP and CPS SNAP Amount,
respectively. Point estimates in column (1)
indicate benefit level increases induce house-
holds to increase their food expenditure by
around 12.7%. Column (2) shows that a 1%
benefit level increase causes households to
increase food expenditure by around 0.05%.
Results are statistically significant at all con-
ventional levels. Columns (3) and (4) report
results on food-away-from-home expendi-
ture. Again, echoing earlier results, point
estimates are smaller and not significantly
different from zero. In sum, after an increase
in SNAP benefits, SNAP participants in the
CPS–FSS significantly increase spending on
food more than we would predict from a
simple cash transfer.

Discussion

We find that households change their spend-
ing behavior as a result of an increase in an
in-kind transfer. Given a statistically sig-
nificant expenditure response, we now ask
whether the responses were economically
important. In terms of figure 3, we ask how
large the change in budget share was from
point B to point C as a result of the in-kind
nature of the increase in SNAP benefits.
The average SNAP participating household
in our sample spent approximately 19.5%
of total expenditure on food. For the dis-
crete specification, participating households
respond to increases in benefits by increasing
food’s budget share by 0.72%, controlling
for total expenditure. This results in an esti-
mated increase from 19.5% to 20.22% of
food–at–home’s share of total expenditure.
Continuous results tell a similar story. A 1%
increase in SNAP benefits lead to a 0.12%
increase in food’s share of total expenditure.
The average household’s benefits increased
by 17% after the policy change. This results
in an estimated increase of food at home as a
share of total expenditure by roughly 2.04%,
or from 19.5% to 21.54%.

Given the model above, we now investigate
the magnitude of the change in spending. The
total change in spending on food at home
as a result of the change in SNAP benefits
is β̂ × X , representing the treatment effect
(β̂) times total expenditure (X). This yields
a total estimated change in food-at-home
spending of $41. We now ask: had the house-
hold been given an equivalent increase in
total expenditure, what share of it would
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have we expected households to spend on
food at home? In general, we can write the
change in food–at–home spending (here
xf ) for a change in total expenditure as
∂xf

∂X = α̂4 + wf , where α̂4 is the coefficient on
the natural logarithm of total expenditure in
our Working–Leser Engel curve (6) and wf
is food-at-home’s budget share. The average
change in benefits was approximately $64
for participant households. Given a cash-
equivalent change in benefits of $64, we
would have expected that, on average, house-
holds would spend approximately $10 on
food at home, or about 15%. The remaining
$31 reflects the move from B to point C in
figure 3. This suggests that households have
a marginal propensity to spend on food at
home out of an increase in SNAP benefits of
0.48.

While a direct comparison of magnitudes
is difficult given differences in survey design,
we see that, in the CPS–FSS sample, food
spending was 12.7% higher after the benefit
increase. In this sample, average food spend-
ing was $96.54 per week, which translates
to $12.26 additional dollars spent on food
at home as a result of the benefit increase.
The average increase in benefit levels in the
CPS–FSS sample was approximately $23 per
week (year over year), which implies that
roughly 53% of the increase in SNAP benefits
was spent on food—in keeping with results
from the CEX.

Table 8 summarizes reviews by Fraker
(1990) and Fox, Hamilton, and Lin (2004)
as well as estimates of marginal propensities
to spend from other studies discussed in this
article. Fraker (1990) found that most esti-
mates of the marginal propensity to spend
from SNAP 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.
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. Comparing our findings to
the results in table 8, we can see our pre-
ferred calculation of marginal propensity to
spend out of an increase in SNAP benefits is
higher than the average of these calculations,
at the upper end of the range of previous
work that reports violations of the South-
worth hypothesis. A couple of caveats. First,
our estimate is the propensity to spend out

Table 8. Summary: Marginal Propensities to
Spend

MPS from Time
Authors Food Stamps Period

Hoynes and
Schazenbach
(2009)

0.163 1968–1978
Breunig and

Dasgupta (2005)
0.298 1990s

Fox, Hamilton, and
Lin (2004)

0.17–0.86 1970s–2000s

Levedahl (1995)
Mean 0.263 1990s

Fraker (1990)
0.17–0.47 1970s–1980s

Moffitt (1989)
Linear 0.16 1982
Log 0.11 1982

Senauer and Young
(1986)

PSID 1978 0.05 1978
PSID 1979 0.073 1979

of an increase in benefits and so results may
not be directly comparable. Further, a high
marginal propensity to spend may also reflect
the extremely volatile macroeconomic con-
ditions affecting both treatment and control
groups during the study period.

What drives the above results? Previous
work has advanced a number of theories
including intrahousehold bargaining (Breunig
and Dasgupta 2002, 2005), stigma associated
with SNAP use (Levedahl 1995) and bud-
geting or obligation (Senauer and Young
1986). An alternative theory—related to the
budgeting obligation hypothesis—is Thaler’s
(1980, 1985) theory of mental accounting.
Mental accounting posits that households
categorize income based on its source: salary,
asset, or future income. Accordingly, house-
hold expenditure is assigned to specific
labeled income accounts. Because of this,
the marginal propensity to spend may differ
across income accounts; money from one
category of income may not be equivalent
to money from another and is allocated to
specific and distinct expenditure categories
(Rockenbach 2004). In this context, par-
ticipants may classify SNAP benefits into
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a specific income account intended only
for food-at-home spending; as this specific
income account increases with an increase
in benefits, food expenditure increases dis-
proportionately. The implication is that
the marginal propensity to spend from
SNAP benefits and from income need not
necessarily be equivalent.

Conclusion

We study the effects of large increase in
SNAP benefits on the food-at-home spending
of participants during a time of economic
crisis. We find that SNAP participants signifi-
cantly increase spending on food at home as
a result of an increase in benefits. The effect
is larger than standard theory would pre-
dict. For households that participate in the
program, the policy change brought about
a 0.72% increase in food-at-home budget
share. Similarly, a 1% increase in benefits
causes a 0.12% increase in food-at-home
budget share. We find an estimate of the
marginal propensity to spend out of the
increase in SNAP benefits of 0.48. Results
are robust to a wide range of sensitivity
analyses. These findings are consistent with
earlier work in the agricultural economics
literature that finds that SNAP participants
do not necessarily treat SNAP benefits and
cash equivalently. An important caveat is
that our study period is in the middle of the
largest economic downturn since the Great
Depression; as a result some caution should
be taken in extrapolating from these results
to a less tumultuous period.

These results also shed light on current
federal policies. The expiration of the ARRA
benefit increases and the recent farm bill—
the Agricultural Act of 2014—will lead to
reductions in SNAP benefits. Because we find
a large increase in benefits induces house-
holds to increase their food expenditure
share by more than they would with cash, we
speculate that a cut to benefits may, in turn,
induce households to decrease household
food expenditure.
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